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waters of moderate salinity. Greatest reported commercial landings of blue crabs generally occur
north of 28°N latitude.

5.1.4 Spawning

Spawning of blue crabs in northern gulf waters is protracted with egg-bearing females occurring
in coastal qulf and estuarine waters in the spring, summer and fal) (Gunter 1950, Daugherty 1952, More
1969, Adkins 1972a, Perry 1975). Additionally, Adkins (1972a) faund evidence of winter spawning in
offshore Louisiana waters based on commercial catches of '"berried" females in December, January and
February. Daugherty (1952} noted that crabs in southern Texas may spawn year-round in mild winters.

For most estuarine animals mating and spawning are synonymous; however, in the case of the blue
crab the two events occur at different times. Prior to her pubertal molt (in the female blue crab the
cycle of growth and molting usually terminates with a final anecdysis), the female travels to brackish
waters of the upper estuary to mate. The female mates in the soft shell state following her pubertal
molt. After insemination, the male continues to carry the female until her shell has hardened.
Spawning usually occurs within two months of mating in the spring and summer. Females that mate in
the fall usually delay spawning until the following spring. Sperm transferred to the female remain
viable for a year or more and are used for repeated spawnings.

The fertilized eggs are extruded and attached to fine setae on the endopodites of the pleopads
forming an egq mass known as a 'sponge,' '"berry," or "pom-pom." As many as twoe million eggs may be
present in a single sponge. The sponge is initially bright orange becoming progressively darker as
the larvae develop and absorb the yolk. Prior to hatching, the sponge is black. The eggs hatch in
about two weeks.

There has been some discussion in the literature concerning the existence of a prezoeal stage in
C. sapidus. Robertson (1938), Churchill (1942), Truitt (1942) and Davis (1965) reported prezoeae
emerging from the eggs. Time estimates for length of stay in the prezoeal stage ranged from one to
three minutes (Davis 1965) to several hours (Robertson 1938). Sandoz and Hopkins (1944) and Sandoz
and Rogers (1944) noted that larvae emerged as prezoeae only in response to adverse biological or
environmental conditions. Costlow and Bookhout (1959) made specific reference to the lack of the
prezoeal stage for C. sapidus noting that the larvae emerged as zoeae. Additionally, Bookhout and
Costlow (1974, 1977) do not mention a prezoeal stage for Portunus spinicarpus or C. similis.

Costlow and Bookhout (1959) reported seven zoeal stages and one megalopal stage for the blue
crab. An eighth zoeal stage was sometimes observed though survival to the megalopal stage was rare.
Development through the seven zoeal stages required from 31 to 49 days with the megalopal stage
persisting from 6 to 20 days. |In salinities below 20.1 ppt the larvae rarely survived the first molt.

5.1.5 Distribution and Abundance of Larvae and Juveniles

5.1.5.1 Zoeae and Meqalopae

The tarval life history of Callinectes sapidus in the Gulf of Mexico is poorly understood.
Although Daugherty (1952), Menzel (1964) and Adkins (1972a) specifically discussed the distribution of
blue crab larvae, the possibility of occurrence of the larvae of C. similis must be considered. The
temporal and spatial overlap in spawning habits of the two species (Perry 1975), coupled with the
difficulty in using the early morphological descriptions of C. sapidus from Atlantic specimens
(Costlow and Bookhout 1959) to reliably identify gulf blue crab larvae, suggest that published
accounts of the seasonality of C. sapidus larvae are questionable. Recognizing the difficulty in
separating the two species, King (1971), Perry (1975) and Andryszak (1979) did not differentiate
between the larvae of C. sapidus and C. similis.
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Oesterling and Evink (1977) proposed a mechanism for larval dispersal in northeastern gulf waters in
which blue crab larvae were transported distances of 300 km or more. |If such transport mechanisms do
exist in the gulf, larvae produced by spawning females in one state may, in fact, be responsible for
recruitment in adjoining states.

Laboratory studies on Callinectes larvae indicate that there is a behavioral basis for the
vertical distribution of blue crab zoeae. According to Sulkin (1981), "experiments indicate that
during the course of blue crab zoeal development changes occur in critical behavioral responses which,
through ontogeny, produce a characteristic pattern of differential vertical distribution." From these
observations he developed a dispersal-based recruitment model for the Middle Atlantic Bight which
included mechanisms for both the estuarine retention of larvae and the recruitment of larvae from
nffahare Ho nAtod th=t r.w'Tﬂ;F;r-ar-* rotontinn nf larvas wsac mnct 'h'lra'ly tn arctir in stratified
estuaries which are wide with respect to depth near the mouth. In such an estuary, larvae released at
depth below the pycnocline would be retained. A revision of the concept of estuarine retention was
published by Sulkin and Van Heukelem (1982) and Sulkin and Epifanio (1986). New data on larval
behavioral traits coupled with field evidence suggest that offshore recruitment of larvae is the
dominant recruitment mechanism in C. sapidus; blue crab larvae migrate to surface waters early in
larval development and are not retained in estuaries. Early stage zoeae possess behavioral
adaptations that promote export from the estuary. Additionally, Provenzano et al. (1983) and Epifanio
et al. (1984) suggested that hatching in C. sapidus occurs synchronously at night on high slack tides.
In both studies peak abundance of Stage 1 zoeae was noted on ebbing tides at night thus promoting
seaward transport of larvae. Offshore, late stage zoeae and megalopae are also found more abundantly
in surface waters (Smyth 1980, Johnson 1983). Sulkin and Epifanio (1986) suggest that surface
presence of megalopae reflects distribution of late zoeal stages, and as megalopae develop and
approach metamorphosis, they systematically move to deeper waters. They propose a conservative
onshore transport mechanism of entrainment in shoreward moving deep water currents. Johnson (1983)
proposed that shoreward movement of megalopae was dependent upon wind driven onshore flow of surface
water, thus leaving recruitment subject to fortuitous, episedic climatic events. Understanding the
biotic and abiotic factors affecting larval survival and recruitment are aspects of the Tife history
of the blue crab that have received little attention in the Gulf of Mexico.

5.1.9 Predator-Prey Relationships

Blue crabs perform a variety of ecosystem functions and play a major role in energy transfer
within estuaries (Van Den Avyle and Fowler 1984). Laughlin (1982) concluded that the blue crab is an
omnivore, detritivore, cannibal and a scavenger, and shows a high degree of variability in food habits
with respect to season, locality and ontogenetic stage.

While studying the food habits of fishes and invertebrates of Lake Pontchartrain, Louisiana,
Darnell (1958) found blue crabs, mud crabs (Rhithropanopeus harrisii), unidentified crustacean pieces,
molluscs, fish remains and detritus among the diet of C. sapidus. He noted that food differences
between adults and young were not pronounced; however, as crabs exceeded 124.0 cm carapace width,
molluscs became the dominant food item. The importance of molluses in the diet has also been
documented by Menzel and Hopkins (1956), Tagatz (1968a), Tarver (1970) and Jaworski (1972). In
Apalachicola Bay, Florida, Laughlin (1982) divided blue crabs into three trophic groups based upon
their stomach contents. Juveniles under 31 mm carapace width fed mainly on bivalves, plant material,
detritus and ostrocods. Crabs 31 to 60 mm carapace width consumed fish, gastropods and xanthid crabs.
Animals over 60 mm carapace width fed on fish, bivalves, xanthid crabs and other blue crabs. In an

attempt to distinguish and clarify the fundamental nutritional relationship that he observed in the
Lake Pontchartrain estuary, Darnell (1961) reevaluated the data presented in his 1958 paper in the
context of the total estuarine community. He found that most consumer species, the blue crab among
them, did not conform to specific trophic levels and utilized alternate food sources from time to time




















































Florida Coastal Zome Management Act of 1978. This act is incorporated as Section 23.018(6)
through 23.018 (10), Florida Statutes. The Florida Coastal Zone Management Act of 1978 represents no
new protective legislation for coastal areas of Florida. The act authorized the Florida Department of
Environmental Regulation to form a program based entirely on existing statutes and rules for submittal

to the Office of Coastal Zone Management as the basis for receiving Federal funds. New protective
regulations recommended by the State Coastal Zone Management Bureau were rejected, and both the
funding level and staff of the bureau were reduced by the act.

tand Acquisition Trust Fund. Section 253.12 of this chapter deals with ownership of submerged
land and with all dredge and fill activities.

National Estuarine Sanctuaries. Section 315 of the Coastal Zone Management Act Amendments of
1976 (P.L. 94-370) provided for acquisition, development or operation of estuarine sanctuaries to

serve as natural field laboratories in which to study and gather data on the natural and human
processes occurring within the estuaries. Florida has established national estuarine sanctuaries in
Rookery, Florida, and Apalachicola bays. Florida has also established a marine sanctuary in Looe Key,
Florida.

6.4.1.2.2 Alabama

Habitat protection programs in the Alabama estuarine area are provided by local, state and
Federal agencies. Federal protective programs are pursuant to Section 10 of the River and Harbor Act
of 1899 (33 U.S.C. 403), the Federal Water Pollution Control Act (amended P.L. 89-234 and P.L. 89-753)
and the Fish and Wildlife Coordination Act. Each of these acts provides protection to the estuarine
area by consideration of fish and wildlife interest for any construction, dredge and fill,
channelization and waste discharge into the environment. input is requested by the lead agency,
usually the COE, by circulating the permit request along with detailed description of requested work
among various government agencies (local, state and Federal), as well as private clubs and
individuals. The Alabama Marine Resources Division investigates and provides critical review of all
COE permits in the estuarine area.

State pollution control standards were revised in 1965 (Acts of Alabama, 1965, Regular Session,
Act Number 574) strengthening requirements for effluent treatment of industrial and municipal wastes.
Standards adopted categorized the Alabama estuarine area with the exception of a few isolated areas as
"fish and wildlife" best use classification or better. The Alabama Gas and 0il Board has statutory
authority over control and disposal of wastes from oil and gas wells in Alabama and the board
cooperates with the Alabama Department of Environmental Management in controlling related wastes. The
adoption of the Water Pollution Control Act with subsequent enactment of water quality standards has
reversed water degradation trends of the 1950s and early 1960s.

Additional protection to the Alabama estuarine area was provided in 1976 with the enactment of
the Coastal Area Board Act (Act Number 534) by the state legislature. This act was created to
promote, improve and safeguard the lands and waters located in the coastal area of Alabama through a
comprehensive and cooperative program designed to preserve, enhance and develop such valuable
resources for the present and future well-being and general welfare of the citizens of Alabama. The
director of the Alabama Marine Resources Division was one of nine permanent board members of the
Alabama Cozstal Area Board.

in 1982, commissions and boards involved with protection of air, land and water were combined by
law in the creation of the Alabama Department of Environmental Management (Acts of Alabama, 1982
Regular Session Act Number 82-612). This increased the efficiency of habitat protection for Alabama
by incorporating all existing regulations and standardizing the philosophy of environmental
protection.
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18.0 APPENDIX

18.1 Gulf State-Federal Fisheries Management Board Charter

18.1.1 Establishment

The states of Florida, Alabama, Mississippi, Louisiana and Texas through their respective
agencies for marine fisheries conservation, management and development and upon the legal authorities
contained in their respective constitutions or otherwise, do hereby agree to the formation of a
regional fisheries management body to be known as the Gulf State-Federal Fisheries Management Board
(hereinafter referred to as the Board) based on the general approval of Congress contained in the Gulf
States Marine Fisheries Compact Act of May 19, 1949 (P.L. 81-66).

18.1.2 Purpose

1. Recognizing that certain fisheries and fisheries resources upon which those fisheries are based,
move between, or are broadly distributed among, the territorial waters of two or more states, or the
territorial waters and areas seaward thereof;

2. And recognizing the need for the development of uniform or coordinated management systems;

3. And, recognizing the need to optimize economic and social returns and to take appropriate actions
to develop and implement certain management plans for the conservation and management of certain
identified fisheries resources of the Gulf States;

4. The Board, therefore, agrees to take the necessary steps to accomplish the objectives and purpose
of this charter:

(a) Identify management plan priorities for fisheries and fisheries resources of common or
interstate interest; and

(b) Identify and promote institutional arrangements which will foster integration of efforts
among the states; and

(c) Encourage meaningful participation by user groups and the general public, in the development
of management plans; and

(d) Develop and recommend suitable policies and strategies to each member state and encourage
the implementation to the extent possible, of programs, laws and regulations for the effective
management of fisheries to accomplish the objectives and purposes set out in this section.

18.1.3 Composition

1. The states of Florida, Alabama, Mississippi, Louisiana and Texas shall be represented on the Board
by the Administrative Commissioner and one other member of that state appointed to the Gulf States
Marine Fisheries Commission, or their proxies by that state.

2. The Federal Government shall be invited to participate through the Southeast Regional Director of

the National Marine Fisheries Service or his proxy from that region and Region IV Director of the U.S.
Fish and Wildlife Service or his proxy from that region.
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It shall be the responsibility of the board to oversee the work of such sub-boards and committees
and insure that suitable participation by user groups and appropriate advice has been obtained. The
board shall transmit upon adoption those findings to the Gulf States Marine Fisheries Commission and
member states authorities for consideration, including recommending the adoption and implementation of
rules, regulations, laws or other management measures as may be deemed necessary for effective
fisheries management.

18.2 Historical Description of the Fishery

18.2.1 History of Exploitation/Hard Crab

Information in this section was obtained from interviews with crab fishermen and processors.

The states bordering the Gulf of Mexico were more similar than disparate in the development of
the blue crab fishery. The search for the earliest activity in each state has, thus far, ended at
least one generation away from inception. Names, places and dates are often vaguely recalled by early
fishermen, and thus this information is subject to the limitations of retrospect.

The gaps in information and "foggy'" dating in these early histories suggest that a more concerted
effort be made to authenticate this fishery. As time passes the facts get more vague, dates fade, and
names are lost. The obvious inadequacies in the following sections reinforce the need to learn and
record what may soon be lost. The blue crab fishery is characterized by the uniqueness of the product
which, in itself, prevented fishery development until the advent of railroads. The importance of the
coming of the railroads cannot be overemphasized in the development of markets for perishable items
such as crab meat. Prior to rail travel, the fastest mode of transportation was by sailing schooner
with the trip from Biloxi, Mississippi, to New Orleans, Louisiana, requiring a full day. The onset of
picking operations in the late 1920s heralded a new era of expansion for the fishery.

The earliest recorded blue crab Tandings in the Gulf of Mexico were in 1880, when 288,000 pounds
in Louisiana and 36,000 pounds in Texas were documented.

18.2.1.1 Florida

In the 1880s, William H. Boyington and his son, Jesse, fished trotlines in Doyle and
Whiskey Ceorge creeks trading their crabs for farm products and staples in West Point (now
Apalachicola). Prior to 1930, the Florida blue crab fishery supplied a local, barter-type market
where all the crabmeat and crabmeat products were consumed locally. '"Seeb!" Russell changed all that
when he returned to Florida from Biloxi and reported that crabmeat was being picked and shipped in
large-scale operations. Arthur Tucker, from the Apalachicola-East Point area, investigated the report
and began his own full-scale picking operation in Florida by spring of 1930. He packed crab meat in
pint jars and shipped it to New York. This is the earliest repart of crabmeat produced for interstate
shipment from Florida. The Tucker family operates their seafood business to this date.

Florida crab fishermen fishing trotlines could harvest as many as 2,500 pounds per day on good
days. The fishermen were paid five cents per dozen, translating to about $10.00 per day.
Expenditures for the Florida crab fisherman, as well as those for other Guif States, were mainly for
bait with two trotlines requiring about 100 pounds of bait. Florida's blue crab fishery began to
expand significantly after World War || due to the development of large-scale processing plants.
Charles Barwick, Sr. started a picking plant in Panacea in 1949, and Herman Metcalf opened another
around 1953 or 1954. During this post-war period, Ralph Newton added crab processing to his importing
and seafood business. From 1963 to 1971 Newton was processing more than 2,000 pounds of product per
day requiring about 30,000 pounds of Tlive crabs. Top production in Barwick's operation was 2,269
pounds per day requiring 111 crabmeat pickers.
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18.2.1.5 Texas

In the early 1900s, Homer Clark fished Galveston Bay, Texas, and shipped 1ive crabs by the barrel
to Houston via High Island and Bolivar Peninsula. Although there must have been other crab harvesting
operations supplying Houston restaurants and markets with Texas blue crabs, this was the earliest
documented Texas crab fishery. Owen Raby fished and crabbed around Port Arthur, Texas, in 1914. He
used trotlines with stagings every three to six feet baited with fresh fish. He sold his crabs to a
man who shipped the crabs live to Houston by train. Where this marketing chain ended is unknown.
Raby's family currently harvests and processes crabs in Port 0'Connor, Texas.

The earliest documented crab-picking plant in Texas was built in 1958 in Palacios by a
Mr. Willis. However, there are reports of a plant of earlier construction built in Flour Bluff. The
owner was said to be a man from Mississippi whose name and history remain as vague memories.

Mr. Joseph [Preston?] Lowe (originally of Crisfield, Maryland, and later of Pascagoula,
Mississippi) purchased the Palacios plant from Mr. Willis sometime after 1958. The plant was called
Star Crab Company, and Mr. Lowe bought crabs from Flour Bluff, Texas, to Hackberry, Louisiana.
Joseph Lowe's death terminated an amazing career that began in Crisfield, Maryland, and profoundly
affected the gulf coast fishery. His wife, Ruby, continued to operate Star Crab Company which was
eventually absorbed by Ed Collins Seafood.

Edmond Collins operated a shrimp cannery in Palacios in 1960. In 1966, he sold out and opened a
seafood business which became Ed Collins Seafood in 1967. By 1970, he had built a hard crab
processing plant capable of handling 25,000 pounds of crabs per day, adopting the first steam cooking
and first pasteurizing process in Texas. He also led in the development and promotion of legislation
for regulations and inspection standards of Texas crab-processing plants.

Prior to the mid-1970s, blue crab production in Texas was severely limited due to the parochial
marketing channels and small, local demand for crabmeat. Bill Marsh of Marsh Seafood in Anahuac,
Texas, reported a man named Glen Pearson began shipping crabs from Texas in the early 1970s. As air
freighting became popular and east coast markets developed, Texas began to fully exploit its blue crab
resources.

East coast "crab barons" soon took interest in Texas' productivity and invested in or bought out
Texas processors. Verlon Davis, a Louisiana crab buyer, shipped live crabs to Baltimore, Maryland.
He sold his interest to Bo Brooks of Baltimore, who constructed a picking plant in Seadrift, Texas, in
1976. Mike and Susan Dietz now manage this plant. Ralph Newton of Florida took over South Bay
Seafood in Aransas Pass, Texas, and renamed it Blue Sea. Ed Collins Seafood was purchased by a group
of east coast crab buyers.

18.2.2 Gear Evolution
18.2.2.1 Hard Crabs

Early fishery techniques included dip nets, drop nets and trotlines. Dip nets were used in
shallow waters with crab fishermen (both men and women) scooping up crabs and dropping them into towed
skiffs, tubs, half-barrels or burlap sacks. The dip nets were long-handled with little webbing to
facilitate removing the crab with a guick shake. When crabbing was good it was possible to dip 200
pounds a night. The hard crabs were kept for barter or for picked meat, and the peeler crabs kept
until they shed.
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Crab fishermen used drop nets in deeper water that could not be waded. These were net-covered
iron bar frames 18 inches square with a bait fastened to the middle of the webbing. Lines, attached
to the frame, led to a float. Periodically, the drop net was raised and the crabs were placed in the
skiff, probably in a moss- or brush-lined barrel. The trotline was found to be more effective in
catching crabs and quickly replaced the drop net.

Trotlines were of two basic types. The earliest type consisted of a length of rope (mainline) to
which were attached short (10-inch) Tines at approximately 2-foot intervals. Bait was attached to the
ends of these shortlines (called snoods, drops, staglings or gangions) (Figure 18.1). When rollers or
spools came into use with the advent of motor boats, the snoods were often abandoned as they easily
became tangled in the roller; bait was then secured either in a slip knot in the mainline or tucked
between the strands. A trotline with baits attached to the mainline is shown in Figure 18.2.

The bait varied, but beef 1ips and tripe were the most common. They were tough and durable.
Chunks of salted eels were favored by some crabbers and were reported to be particularly effective for
catching male crabs. Bait was constantly a problem; the lines had to be rebaited as needed after each
use and then stored in a brine barrel in the bow of the skiff to preserve the cotton twine. As the
bait became rank, the brine barrel began to develop a unique aroma. Sometimes the beef 1ips had to be
boiled to remove them from the line. The whole gear was placed in a vat and boiled until the bait
loosened up. If the bait was secured to the mainline with a slip knot, the line was strung around a
tree and pulled in a sawing motion until the bait came loose or the slip knot gave way.

Most crab fishermen ran at least two lines with some of the lines longer than a mile. The lines
were run from a skiff which had been rowed to the crabbing grounds. Small outboard motors were not
used in the gulf until the 1950s. After the first line was set, the second was put out and the first
run. If crabs were plentiful in a particular area, Tines would be run until the supply was exhausted.
The fishermen would then move the lines to more productive grounds.

To harvest the crabs, the crab fisherman pulled his skiff along the set line, reaching out and
dipping the crabs which were feeding on the bait into the boat. The dip net was long enough to reach
over the side of the skiff and into the water and was made of shallow webbing of chicken wire. Some
nets were little more than tennis rackets used to bat the crabs off the bait and into the skiff. Most
of the trotline fishing was done at night by lantern or in the early morning because the shadow of the
skiff in clear water would "spook" the crabs, and they would release the bait. The orientation cf
trotiines in an estuary was dependent upon tide (Van Engel 1962), season and geographic location
(Jaworski 1972).

The arrival of the crab pot moved the blue crab fishery from a kitchen operation to the
large-scale processing plant. The most vivid change took place in Florida after 1950. According to
Bill Marsh, the crab pot was introduced in Panacea, Florida, by his cousin Rose Bradshaw and her
husband, Leroy. The reported landings and number of gear units (Table 8.2) for the 1950s and 1960s
documents the impact of the crab pot in the Gulf of Mexico. The large picking plants expanded and the
supply of hard crabs was increased beyond the capacity of local markets. Soon the industry was forced
to seek new marketing channels.

Joseph Lowe brought the Chesapeake pots to Pascagoula. These pots were placed in the water near
Gautier. Emile DeSilva, of the Mississippi Marine Conservation Commission, picked up 200 of the pots,
confiscating them as outlaw devices. A justice of the peace tried the case and instructed the
commission to return the pots to the water. Legality of the pot was based on the conclusion that the
animal was not trapped but merely enticed by the bait and could leave as it entered. The term 'pot"
was coined to escape the connotation of trapping. Further details of this landmark case are
reportedly a matter of public record and hopefully will be published.
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Figure 18.1. (A) Trotline with snoods. (B) Trotline with bait attached to mainline.
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Figure 18.2. A trotline with baits attached to the mainline (from Floyd 1968).

It is not clear when the technology moved to Louisiana; however, both Alabama and Louisiana
experienced difficulty in establishing pot fishing. Trotline fishermen felt that the more efficient
pot was depleting the resource because their catch was decreasing. Another barrier to accepting the

new technology was the capital investment required to purchase wire, floats, tools and other necessary
materials.

With legal precedence established in Mississippi, small skirmishes occurred between pot and
trotiine fishermen. Pots were stomped flat and floatlines cut. Efficiency, however, won over
tradition, and Louisiana crab fishermen finally adopted the pot throughout the fishery by the 1960s.

Modifications to the Lewis trap include changes in funnel placement and number of funnels and the

structure and placement of the separating partition. In the late 1970s, Eldridge et al. (1979)
developed a self culling trap that substantially reduced (82%) the catch of sublegal crabs.
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