
The American lobster, Homarus americanus, is a decapod crustacean found along the coast of the eastern United States from the Bay of Fundy to Virginia which supports a large commercial fishery.  Nowhere in the United States is the lobster fishery more important than in the State of Maine.  Currently, there is much disagreement among fishermen, biologists and politicians on how to manage this economically important fishery.  As technology improves and more lobsters are taken each year, biologists worry that irreversible damage may be done to the lobster population such that their numbers will begin decreasing and continue to do so.  Although lobster fishers don’t want yields to decrease either, they must make a living and their money comes from catching as many lobsters as possible.  The rugged and individualistic Maine fishermen have their own ideas about lobster biology, and tend not to trust the judgement of biologists.  Perhaps unfortunately, many of the ideas of the fishers that were initially dismissed as myth have been shown to be true.  To fully understand the conflicts that have been brewing in Maine, it is first necessary to understand what is known of lobster biology.

Lobster Biology


Homarus americanus is a bottom-dwelling crustacean that prefers rocky substrate.  Although its range extends south to Virginia, it is not commercially important south of Northern New Jersey and is most extensively fished along the Maine coast in the United States and along all of Southeastern Canada, north to the Bay of Fundy.  Although Often found in commercial numbers in depths of less than 35 meters, they have been found in water as deep as 450 meters.  Lobsters are well adapted for predation and for scavenging and are not very selective feeders, preying on mussels, clams and other mollusks, attacking smaller crustacean species and scavenging the remains of dead fish.  Their claws, or chelae, have evolved differently so that one is large and flattened, the crushing claw, and the other is sharp and pointed, the ripping claw.  This enables the organisms to deal with soft tissue or hard mollusk shells with equal effectiveness.

Lobsters become of reproductive size when females have a cephalothorax length of 79-84 mm (see figure 1).  Generally, the females will lay eggs one year and then molt the next.  When molting, the female will take up residence with a male who will fertilize and protect the female.  When the female’s shell hardens, eggs are laid and are carried on the swimmerets below the abdomen for seven to twelve months, after which the eggs hatch.  The larvae remain in the water column as plankton and remain so for three to twelve weeks, depending on water temperature.  They will go through a series of metamorphoses, after which they settle on the bottom and begin their life as benthic organisms.  After about six to eight years, lobsters reach the size at which they can be legally caught.  They grow throughout their lives and specimens as large as 1.5 meters that were approximated to be thirty years old have been caught or grown in aquaria.

There are numerous unanswered questions regarding the biology of the lobster.  One difficulty that faces marine biologists with regard to any large-ranged sea organism is quantification of the population.  It is nearly impossible to determine within a reasonable number just how many lobsters actually are out there.  Another problem is that of migration.  Biologists have long maintained that migration does not occur, while fishermen have said that the lobsters do.  Recent evidence has shown that small-scale migrations are a very likely occurrence, further obscuring the possibility of quantifying the population (Doherty, 1997).  Without arriving at a population estimate, it becomes very difficult for fisheries managers to arrive at a maximum sustainable yield, the number of lobsters that can be caught yearly without harming lobster populations.

History of the Lobster Fishery

The reason the lobster fishery has had problems recently is due to the changing scope and nature of the lobster fishing.  Lobsters have been fished for in Maine since the area has been settled.  During Colonial times, lobsters were so abundant in the waters off Maine that they were used as fertilizer and as food for prisoners, something that is unthinkable in the modern day (Doherty, 1997).  Lobster fishing was performed in shallow coastal waters mainly in the spring and fall, and the self-reliant inhabitants of Maine tended to other tasks during the year, including farming, gardening, timber collection, dam building and fishing for oysters, clams, cod and halibut (Doherty, 1997).  The placing of handmade, wooden traps with a netted funnel allowing entrance but no egress was the way in which lobsters were captured (Hughes, personal comm.).  These traps were usually baited with salted fish.  This procedure is still followed for lobster fishing is done in modern times.  However, in the earliest years, only a few traps were set, usually close to shore.

In the mid-1800’s, advances in canning and better transportation systems increased demand for lobsters.  Technologies borrowed from France and Scotland allowed for the creation of the nation’s first seafood cannery in 1842 in Eastport, Maine (Judd, 1988).  More canneries were opened in the next few years, and by 1854, lobsters were being shipped as far as California (Judd, 1988).  With this increase in the demand for lobsters, many individuals came to lobster fishing as a full time profession.  After 1855, the lobster fishery was essentially split in half, with one fraction going into the canneries and the other half being sold to restaurants and fish markets as live, fresh lobsters (Judd, 1988).  In the 1860’s, although no decline in total yield of lobsters was seen, certain changes in the distribution of the crustaceans began to arouse concern.  For example, it was noticed that lobsters were not as prevalent in the shallow coastal waters as they once had been.  Also, per-trap yields appeared to be decreasing, especially in proximity to the canneries (Judd, 1988).

The fishers for fresh lobsters placed the blame on the canneries, with some justification.  First of all, the boats that delivered the lobsters to canneries did not use seawater pens and therefore many lobsters died en route.  Secondly, the canning process was such that about five pounds of fresh lobster was needed to make a one pound can.  Finally, canners preferred to capture lobsters of small size because they were less expensive, but the freshwater market dictated a larger size. (Judd, 1988).

As a result of these early stresses, the first lobster conservation laws were put in place in 1874, with a closed time from the first of August to the 15th of October and a 10.5 inch limit on lobster length during times when lobsters were not being canned (Judd, 1988).  It is easy to see that the law favored the canners; they could take lobsters of small size when canning but were protected when canning other products.  Over the following decades, the lobster fishery was subject to increased regulation, and the commercial biases were largely worked out of the laws.  However, these early conservation efforts were largely ignored by the working lobstermen, and were incredibly difficult to enforce.  However, although the demand for lobsters was slowly increasing, yields remained fairly static (Judd, 1988).  Technology had not caught up with demand and so prices rose in the early twentieth century.

Rise of the Modern Lobster Fishery


In the 1940’s and 50’s, the lobster fishery began to experience a great increase in the degree of modernization.  By this time, “the lobster boat was evolving into a highly specialized vessel with a powerful inboard engine, a cabin, a hydraulic hauler and fancy gadgets like radar and a depth sounder that would make it possible to fish more traps in less time” (Doherty, 1997).  By 1951, the number of traps, some 400,000, had nearly doubled from a decade earlier (Doherty, 1997).  Increases continued, and by the early 1970’s, catches of lobsters began to decrease enormously.  This was attributed to cooling water temperatures as well as to overfishing, and the first modern, scientifically based lobster regulations were put into place.  The director of scientific research for the Maine Fisheries department, a biologist named Robert Dow, correctly assumed that the best way to ensure development of future generations of lobster would be to ensure that more young were produced (Doherty, 1997).  For this reason, he wished to increase the minimum size limit, do away with the maximum size limit, and limit the number of traps per fishermen and fishermen themselves.  The Maine lobstermen naturally offered great resistance to this proposal, claiming that the increases in minimum sizes and the limit on the number of traps per fishermen would deprive them of their basic way to make a living (Doherty, 1997).  The scientific questions had become political.

Schism Between Science and the Lobster Industry


The basic problem between scientists and lobster fishermen is that the fishermen feel that they have a better knowledge of the lobster than biologists.  In many ways, there is truth to this statement.  For example, lobstermen have long believed that larger lobster which live offshore are responsible for the majority of the reproduction of the species.  Once dismissed, it now seems that there may be truth in this (Doherty, 1997).  Furthermore, fishermen cannot fathom how it can be possible that although the lobster population is declining, the lobster catch has been very stable for the past number of years.  When a crash was predicted in the early 1970’s, the lobster catch was down around 18 million pounds.  During the past several years, the catch has fluctuated around 35 million pounds (Doherty, 1997).

The current state fisheries director, Jay Krouse, has come up with a number of reasons for this stability.  He believes that the increase in the minimum size has lead to greater reproduction, that rising water temperatures produce faster growth in lobsters due to greater activity.  Also, he believes that there is a “hand-out” factor that provides food to any lobster small enough to swim into a trap, feed and then get itself out (Doherty, 1997).  His main concern is that most lobsters caught by lobstermen are right around the minimum size, which means that every year, almost an entire generation of lobsters is wiped out.  He cautions, “There will be a very long recovery time if we finally push this resource over the brink” (Doherty, 1997).

Many of Maine’s lobstermen do not deny that there is a problem with the lobster population.  As one fisherman, who has seen his catches increase dramatically in the last ten years, stated, "The boats are bigger, the rope is better, the winches are stronger.  Maybe it's been too good for too long" (The Economist, 1993a).  However, there is a regional difference of opinion between the fishermen themselves.  In the more populated western area of Maine, congestion and overfishing are seen to be big problems.  The largest and most influential trade organization of fisherman, the Maine Lobstermen’s Association (MLA), represents this area of the state and has generally supported the regulations imposed by the state (Doherty, 1997).  For example, this organization may not agree with the state on what the minimum size should be, but they generally agree that there should be a minimum size.  In the eastern region of Maine, the area traditionally referred to as “Downeast”, there is much disagreement with the laws backed by the state and the MLA.  These lobstermen generally fish in less populated areas and thus do not share the concerns of there western counterparts with regard to overfishing.  The easterners have their own trade union, the Downeast Lobstermen’s Association (DELA), which usually disagrees with regulations as proposed by the state and backed by the MLA (Doherty, 1997).

  The major disagreement between DELA and the state/MLA is over the rules regarding limited entry, regulations on the number of lobstermen.  As Harvey Crowley, a long time Maine resident stated, “"There are no jobs for young people around here.  Anyone who was born Down East and wants to stay here should be able to go into lobstering, the way I did, but limited entry would make that impossible. A license could be worth $100,000 or more. Add that on top of what it already costs to start out and no youngster could break in unless he was rich or worked for one of the big corporations that inevitably would take over” (Doherty, 1997).  The economy in eastern Maine is already very depressed and many of the fishermen feel that by making it impossible to get into lobster fishing as an individual, the result will be a exploitative corporate industry.

  Although these groups have some power and act as spokesmen for the fishermen, Maine fishermen are notoriously individualistic and may “support” proposed measures in order to pacify regulators and then surreptitiously break the laws which they feel are oppressive.  It is difficult to get these stubborn individuals to agree on anything, exemplified by the frequent and violent disputes over territory that prompted the Coast Guard to initiate a dawn to dusk curfew for lobster fishing in 1993.  This has since been removed and reinstituted a number of times (The Economist, 1993b).  These trade organizations are at best an unreliable source from which to get the true opinions of the lobster fishers.

Disputes Over Territory


Because Maine lobstermen have this engrained territoriality, it is not surprising that they come into conflict with one another over fishing rights.  Indeed, this territoriality also causes conflict between them and other fishermen.  Two other commercially important species commonly caught in Maine waters are scallops and flounder, which are generally caught via dredges and benthic trawls, respectively.  Dredges are chain-link devices which are dragged along the bottom to scoop up scallops and trawls are nets with a chain along the bottom which startles bottom fish off the sea floor, at which point they are scooped into nets (Safina, 1998).  Before about 1980, neither apparatus could be used on the rocky nearshore of Maine because the benefit of possible increased catches would not outweigh the potential for great harm to fishing gear.  However, in recent years, a new, wheeled design, the “rockhopper”, coupled with increases in the strength of hydraulic gear and lines, has resulted in great increases in the use of this equipment on hard bottoms (Safina, 1998).

Inevitably, the lobster pots that are interspersed along the Maine coast are often destroyed or become entangled in trawling gear costing lobstermen losses in catch and as a result decreased profit.  While trawling in Long Island Sound, the Research Vessel Walford, a small vessel with comparatively weak hydraulics, ran afoul of and severely damaged a lobster pot, to the great consternation of the fishermen who owned it (Wilson, personal observation).  This problem is very real to Maine’s fishermen, as a fishing vessel of many times the size of the Walford has the capability to cause the destruction of numerous lobster pots each day.  Another problem with trawling is that it is not a selective way of fishing.  Undoubtedly, when dredgers and trawlers run over ground that has lobsters, the lobsters will be part of the by-catch.  Arthropods like lobsters and crabs easily become entangled in these devices, and more often than not are simply cut apart by fishermen eager to reset their nets (Wilson, personal observation).  Ironically, it is likely that conservation measures will aid the Maine fishermen in this instance.  Environmentalists have long known that trawling damages fragile benthic habitats and therefore have wished to regulate trawling to areas where disturbance would be minimal.  Many legal proposals are in the works to accomplish this goal and regulate trawlers to sandy bottoms only, and the rocky Maine coastline would probably be exempted by many of the possible legal solutions.

Another conflict over fishing gear pits conservation measures against lobster fishermen.  This dispute concerns the proposals of the National Marine Fisheries Service (NMFS) regarding the northern right whale (Eubalaena glacialis), which is protected under the Marine Mammals Protection Act (The Economist, 1997).  Deaths of these large marine mammals have been higher than expected over the last decade, and a court injunction forced NMFS to do something to protect the whales.  Although the leading cause of death for right whales is collision with ships, NMFS has singled out entanglement with lobster gear as a significant cause of death and has called for the replacement of gear with lines that could easily break away.

Lobstermen have vehemently disagreed with the proposed changes for a number of reasons.  First of all, in the past twenty-five years, only eight northern right whales have ever been sited in Maine waters.  This raises the argument that since there are few whales (the total population is estimated at only three hundred), the statistical likelihood of them becoming entangled in lobster gear is small (The Economist, 1997).  Another argument is that a prohibitive cost would be placed on the lobster fishermen; the state estimate is that it would cost the 5500 Maine fishermen 113 million dollars initially and about 130 million dollars annually to replace lost breakaway gear (The Economist, 1997).  This would put most lobstermen out of business very easily.  Furthermore, ecologists have argued that damage produced by “ghost” gear, equipment that is lost in breakaways, might be more damaging to whales and other marine animals than fixed equipment which can be retrieved (The Economist, 1997).  Lobstermen feel that the proposed laws have unfairly singled them out, and even if the rulings are passed, it is likely that there would be little compliance of fishermen with regard to these laws.

Conflict with Canada


One significant and very difficult problem that plagues Maine lobstermen and also regulatory agencies are different laws in Canada and the United States.  For example, in the late 1980’s, when the legal size limit was raised from 3 3/16 of an inch to 3 1/4 inch, in Canada the size limit remained at the smaller size (Budiansky, 1991).  The result of this was that Canada was able to capture a larger share of the Japanese market, where smaller lobsters are preferred.  This coincided with a drop in market price for lobster (Budiansky, 1991).  Lobstermen felt that government regulations were depriving them of their ability to compete with Canadian fishermen and that the government should protect their interests.  David Dow, a lobsterman who runs the industry-funded lobster institute at the University of Maine, believes that the best way to compete with Canada is by marketing and ensuring freshness, as there is little that can be done about another government’s regulatory policies within their own waters.  He says, “Everyone knew that lobster sold itself but when you take a doubling of production in the last decade, coupled with a global seafood market and this very stiff competition, you have to say wait a minute" (Budiansky, 1991).  Some of Dow’s suggestions are changes in packaging/freezing techniques and in shipping of live lobsters to Japan with a stopover along the way to increase survivability (this is already done in Hawaii on a small scale) (Budiansky, 1991).


Although Dow’s ideas are the right ones, in some ways Canada has had a head start in this area.  In 1989, the Canadian Atlantic Lobster Promotion Association (CALPA) was formed with the stated goal of increasing the well being of the Maine lobster industry.  The result has been that Canada has led the world in production of numerous prepared and frozen lobster products (Baker, 1993).  Also, nutritional information and freshness and handling guarantees are provided along with preparation methods that are low-fat and easy, thereby making the Canadian products highly attractive to the modern consumer (Baker, 1993).  Maine lobstermen are entering the global marketing of lobster slightly later and perhaps less well prepared than Canada’s industry.  As one author stated, “Dow's image of a modem industry, shooting off faxes and lobsters to Asian trade shows, is still a rough fit with the lobsterman's traditional secretiveness” (Budiansky, 1991).

Solutions and Courses of Action

Although there are many difficulties facing the Maine lobster fishery, there are numerous opportunities for practices that will insure the survival of the fishery as well as the individualism of the Maine lobsterman.  There are three avenues that allow for continued viability of the fishery: limitations and regulations on both lobstering and on the trawl fisheries coupled with better enforcement, aquaculture of lobsters, and better scientific understanding of lobster biology.

Limitations and Regulations


Currently, there is a 3 1/4 inch limit on carapace length of lobsters in Maine, lobsters with eggs attached may not be taken, and there is a 1200 trap-per-person limit in place (Doherty, 1997).  Additionally, there is still limited entry for new fishermen.  Most biologists believe that the trap limit is too high, but the minimum size appears to be reasonable.  With regard to limited entry, there is a split, as mentioned earlier.  In eastern Maine’s depressed economy, limiting entry is probably unfair, but in the western region, it is almost a necessity.  Fishermen have been reluctant to admit that these regulations are necessary, but most are coming around because yields are high and have been staying that way.

Unfortunately, there are those who circumvent the regulations by simply ignoring them, and with 5500 boats lobstering in Maine waters enforcement has become a key issue.  The law that is most commonly broken is the taking of spawning lobsters, because under sized lobsters are difficult to sell.  Unscrupulous fishermen take lobsters with eggs and dip them in chlorine, which weakens the strong adhesive by which eggs attach to the swimmerets of the lobster (Adler, 1997).  However, a new technology allows for the detection of such practice.  Chemists at the Woods Hole Marine Biological Laboratory have developed a test involving the addition of potassium iodide, which turns yellow in the presence of chlorine, to the swimmerets of lobsters (Adler, 1997).  This test is useful for up to ten days following the addition of chlorine.

The key to enforcement is in the structure and extent of penalties.  Current penalties are usually in the form of large fines, but the chances of being caught are so slim that lobstermen can afford such payments when required.  It is impossible to monitor 5500 boats, especially when one considers that there are many thousands of other fishermen who require regulation as well.  Penalties should instead involve loss of licenses, gear or boats when offenses are repeated.  This may sound draconian, but it is unfair to fishermen who work honestly to do otherwise.  Indeed, in Sandy Hook Bay, any trawl fishermen without a research license is required to “donate” his or her vessel to the United States Coast Guard (Hughes, personal communication).  Additionally, lobstermen should police each other to some extent.  For example, in New Jersey, clammers routinely close areas of certain bays for a few years (Wilson, personal observation).  Anyone fishing in this area is subject to revocation of his or her license by the union.  These decisions are made by the union and do not involve the government at all.  As a result, the supply of clams has been at a steady, high level for quite some time.  If lobstermen work together to protect their livelihood, then government regulation will become less necessary.

With regard to bottom trawling, there is a simple solution for this practice; it should be disallowed in American coastal waters.  Although this method is highly efficient, it is incredibly destructive to benthic habitats and is analogous to the clear-cutting of forests (Safina, 1998).  There are other methods of fishing that are much less damaging and only slightly less efficient.  Additionally, if a fisherman wishes to trawl, he can do so beyond the limit of United States waters, in international seas.  Along the Eastern seaboard, damage from trawlers is so extensive that scientists have had difficulty judging the effect on fisheries because of a lack of reference sites (Safina, 1998).  Lobstermen’s opinions on this practice are correct—it must be stopped.

Aquaculture of Lobsters


Another promising area for continued development of the lobster industry is in the aquaculture, or farm raising, of lobster.  Although this practice is still in its preliminary stages, it is hoped that eventually lobsters can be raised in large, controlled environments until they reach a size at which they are likely to survive in the wild.  Raising them to adulthood in tanks, however, is unlikely because of the high potential for cannibalism and because of the long time it takes for lobsters to reach maturity (Waddy and Aiken, 1995).  This second problem is being intensively studied by Anthony D’Agostino, a marine biologist at the New York Aquarium (Boxer, 1986).  D’Agostino discovered that blue-shelled lobsters, a recessive genetic condition with a chance of occurrence of only 1 in 30 million, mature in about a year and a half as opposed to five to seven years for normal lobsters.  He has been unable to discover why this happens but has been working on collecting and breeding as many of these fast-growing lobsters as possible (Boxer, 1986).  Although lobster culturing is not a large industry today, it represents a chance for growth and a source of jobs for future generations of Maine residents.

Advances in Lobster Biology


An integral part of the future of the lobster fishery lies in understanding lobster biology.  One of the most impressive advances in recent years has been the development of an eight-inch metal and plastic vehicle with sensors like a lobster’s antennae at the Massachusetts Institute of Technology’s Autonomous Underwater Vehicle laboratory (Chandler, 1994).  This vehicle can help illustrate how lobsters locate food sources and may therefore prove to be highly valuable in determining where it would be most efficient for lobstermen to set their traps.  Increased efficiency in trapping could mean that fewer traps would need to be put in the water, saving costs for fishermen as well as reducing the cluttering of the sea floor (Chandler, 1994).


Of course, studies in the population and distribution of lobsters must continue in earnest.  One of the most difficult factors affecting these studies is the influence of funding on researchers.  It is difficult to be the scientifically detached observer when the group providing the funding for your experimentation has a strong and possibly unfounded position, be it fishermen or conservationists.  As one author states, “Scientific knowledge is, after all, a socially constructed interpretation of natural phenomena, created in the context of particular social and political experiences, cultural values, and economic structures. Resource policy-applied science-inevitably reflects this context” (Judd, 1988).  The challenge to the scientist is to resist the temptations of personal bias and to report his factual findings as well as he is able.  With solid scientific practices and a sustainable yield approach to fisheries science, aficionados can enjoy lobster for years to come.
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