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MARITIME SAFETY AND THE PRIVATE MARITIME
COMMERCIAL TOWING AND SALVAGE INDUSTRY:

A POLICY EVALUATION OF PUBLIC LAW 97-322, SECTION 113'
Marc Landau2

University of Delaware

Introduction

This paper evaluates the privatization mandate effected by Public Law
97-322, §113 on Oct. 15, 1982. The U.S. Coast Guard has experienced intense
budget pressures and increased administrative responsibilities over the past two de
cades. These circumstances facilitated the privatization of some Coast Guard opera
tions. The Oversight Report of the House of Representatives Committee on
Merchant Marine and Fisheries (1981) recognized that Tj]t is official Coast Guard
policy not to compete or interfere with private towing operations." However, the
subcommittee hearings discovered that the Coast Guard may not be consistently
and significantly "interpreting or implementing its policy" (Oversight Report, 1981).
This finding initiated action by private towing firms to secure legislative assistance in
protecting their lawful enterprise.

The private maritime commercial towing and salvage industry is akin to the
American Automobile Association in providing assistance to boaters in non-distress
situations. The Coast Guard hadtraditionally provided these services complimenta-
rily while not prohibiting private enterprise. Thus, government-subsidized, unfair
competition inhibited the industry's development.

The text of Public Law 97-322, Section 113 is:

The Commandant of the Coast Guard shall review Coast Guard policies and
procedures for towing and salvage of disabled vessels in order to further
minimize the possibility of Coast Guard competition or interference with private
towing activities orother commercial enterprise (Public Law 97-322,1982).

The transfer of a traditional public service to a private enterprise may prove
either positive, negative or neutral for the public's welfare (Oversight Report, 1981).
This research is intended to determine the effect caused by this policy upon the
public with respect to maritime safety. The research performed may provide
applicable knowledge to the evolving privatization of maritime functions such as oil
spill recovery and maintenance of aids to navigation.

'This paper is from the author's master's thesis, submitted for the master of public
administration degree to Cornell University June 11,1991.

"The author received his B.S. degree in policy analysis and his M.P.A. degree from Cornell
University. He is currently studying for his Ph.D. degree in marine policy at the College of
MarineStudies, University of Delaware.
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The official policy for evaluation is the United States Coast Guard Maritime
Search and Rescue Non-Distress Assistance Policy which was implemented
pursuant to the subject law. ACommandant Instruction states:

6. ... c. Guiding Principles In Non-Distress Cases. When specifically
requested assistance, such as a commercial firm, marina, or friend, is not
available, a request for assistance will bebroadcast. If a commercial provider is
available and can be on scene within a reasonable time, usually one hour or
less, or an offer to assist is made by a responder listed In the previous
paragraph [private organizations (non-commercial), State and local
organizations, and good Samaritans], no further action by the Coast Guard,
beyond monitoring the Incident, will be taken. Otherwise, a Coast Guard
Auxiliary facility, if available, ora Coast Guard resource may be used. Three
principles which guide assistance tovessels not in distress are:

(1) Assistance normally will be provided by the responder which first
arrives on scene of the vessel requesting assistance,
(2) If a Coast Guard resource or Auxiliary facility takes a disabled
vessel in tow, the tow will normally terminate at the nearest safe
haven, and
(3) Once undertaken, there isno requirement to break the tow except
as described below.... (Commandant Instruction, 1988).

The Commandant Instruction notes; "However, there Is no legal duty for the Coast
Guard to undertake any particular mission" (Commandant Instruction, 1988).

The current policy is the result of scrupulous development since 1982 by
the commercial maritime non-distress assistance industry, the Coast Guard, the
Coast Guard Auxiliary, the commercial and recreational boating interests, the
Administration, and the U.S. Congress. These parties have arrived at a consensus
that this policy is reasonable and progressive. The initial conflicts that confronted the
parties were substantial, yet have proven tobesurmountable.

Background

Recreational Boating. It is estimated that 73.3 million persons participated
in recreational boating In 1989. Also, more than $17.1 billion was spent at retail
during 1989 for boats and associated equipment and accessories. There were more
than 15.5 million recreational boats owned in 1989 (NMMA, 1989).

Maritime non-distress situations occur frequently and variously due to
several factors indigenous to boating especially recreational boating. Boats are
vulnerable to many debilities due to poor economy of scale regarding preventive
maintenance and durability features. Most recreational boaters are not required to
retain any boating education or operator's license. Assistance response can be
unavailable for a significant period of time. And most critical, the sea is an inherently
dangerous environment. The instable element, water, introduces the injurious risks
of drowning, hypothermia and others. The unstable element, weather, often turns
safe conditions rapidly intoextremely hazardous ones.
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The U.S. Coast Guard. The Coast Guard was established on Jan. 28,
1915, as a military service and branch of the armed services. It is now an agency of
the U.S. Department of Transportation, except when operating as a service in the
U.S. Navy (U.S.C., Title 14).

The modern Coast Guard is a national and international, multi-mission
organization. Essentially, the peacetime missions are to:

Administer programs designed to protect life and property at sea;
Maintain regulatory control over much ofthe marine transportation industry; and
Enforce all federal laws on waters subject to U.S. jurisdiction (Government
Accounting Office, 1980).

The Coast Guard is popularly regarded as a worthy and dependable force.
The work of lifesaving on the sea in hostile conditions is arduous and trying. The
distress search-and-rescue mission is as indispensable as the analogous lifesaving
operations on land.

The U.S. Coast Guard Auxiliary. The Coast Guard Auxiliary originated as
the Coast Guard Reserve by an Act of Congress on June 23, 1939 (Oversight Re
port, 1981). The auxiliary was officially established on Feb. 19. 1941, as a non-
military organization administered by the commandant under the discretion of the
secretary (U.S.C., Title I. Ch. 23, Sec. 821). The legislated purposes are to assist
the Coast Guard:

(a) to promote safety and to effect rescues on and over the high
seas and on navigable waters;
(b) to promote efficiency in theoperation of motorboats andyachts;
(c) to foster a wider knowledge of, and better compliance with, the
laws, rules, and regulations governing the operation of motorboats
and yachts; and
(d) to facilitate other operations of the Coast Guard (U.S.C., Title I,
Ch. 23, Sec. 821).

The auxiliary comprises 32.000 civilian volunteers, 9,362 privately owned boats, and
228 aircraft (Coast Guard Auxiliary, 1989). In 1988. itsaved 458 lives, $157 million
in property, assisted 27,131 persons, educated 330,170 persons, and performed
287,935 courtesy marine examinations (Coast Guard Auxiliary, 1989). The Coast
Guard Auxiliary performs approximately 25 percent of Coast Guard search-and-
rescue missions (Coast Guard Auxiliary, 1989). These statistics illustrate the
extensive benefits to the public from this volunteer organization. Moreover, these
services were provided with little expense to the public (Oversight Report, 1981).

Auxiliary members are reimbursed for expenses incurred on duty, such as
those for fuel, oil, water and necessary mission supplies (Oversight Report, 1981). In
addition, they are provided federal status for their pleasure craft while on duty in lieu
ofpersonal liability insurance (U.S. Coast Guard: Status).

In discussing the auxiliary's mission, Commandant Instruction 16101.2B
states, "Auxiliary operational facilities are excellent resources which can, within the
capabilities of these facilities, enhance the Coast Guard's ability to respond to
maritime emergencies" (Commandant Instruction, 1988).
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Issues and Arguments

The issues and arguments of this policy are briefly discussed.
A major factorcited for driving the policy reform was the growing imbalance

between Coast Guard resources and responsibilities. In 1980, the Comptroller
General's Report to the Chairman, Committee on Commerce, Science, and
Transportation of the United States Senate(U.S. CoastGuard: Status) reported that
the Coast Guard's responsibilities have increased dramatically without a commensu
rate growth in resources. Prioir to the report, Congress had passed much legislation
that mandated increases. The report provided an alternative of "[tjransferring certain
Coast Guard missions to industry" (U.S. Coast Guard: Status).

The Oversight Report (1981), which included the results of the
subcommittee on Coast Guard and Navigation hearings into all phases of Coast
Guard programs and procedures, expressed concern for this imbalance. It stated,
the Subcommittee intends early next year to act on legislation implementing the
majorrecommendations contained herein" (Oversight Report, 1981).

The imbalance was magnified by the explosive increase in recreational
boating at the time of increasing responsibilities. In 1970 there were an estimated
8.8 million recreational boats owned, in 1980 there were 11.8 million and in 1989
there were 15.6 million (NMMA, 1989). Calls to the Coast Guard for assistance
increased fromapproximately 45,000 annually in 1970 to 70,000 in 1979 (President's
Private Sector Comm., 1983). It was reported that the rate of effectiveness of the
Coast Guard's search-and-rescue effort of saving lives and property in distress
situations declined from 85.3 percent in 1977 to 69.4 percent in 1980 (Oversight
Report, 1981). This decline wasconsidered very damaging becauseofthe lives and
property at stake without alternate rescue sources.

An explanation for this decline is that the Coast Guard's aged fleet is slow
and thus needs all the response time possible. Hence, unnecessary preoccupation
with non-emergency towing reduces livesand property saved.

This much larger boating population eliminated one potent barrier to entry
for the towing industry bycreating a large market for non-distress assistance (Over
sight Report, 1981). The historical boating population was likely too small to
constitute a viable market for private industry. The nature of the industry is high
annual operating costs and thus requires many sales of services (Smith, 1990;
Frohnhoeffer, 1990). Also, the auxiliary generally operates only during peak boating
times; therefore, boaters cannot fully depend upon this assistance source.

Another related factor was President Reagan's objective of reduced
government intervention. This manifested itself in budget constraints created by
pressure from the administration for program reductions and eliminations. Moreover,
recreational boating interests were exceptional targets due to the stigma of wealth
so associated.

The Subcommittee on Coast Guard and Navigation recommended that:

The Coast Guard should be relievedof any responsibilities whichcan be fulfilled
with equal or greatercompetence and efficiency by other federal agencies, by
state or local government, or by the private sector. Particularly strong
consideration should be given to the transfer of some duties in the areas of...
towing and salvage operations.... [emphasis added] (Oversight Report, 1981).
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The subcommittee concluded it "is convinced ... that the Coast Guard
needs to make a greater effort to deal fairly with the private towing industry. ..."
(Oversight Report, 1981). The subcommittee stated that it:

(5) [Rjecommends stricter adherence bythe Coast Guard to its official policy of
not interfering unnecessarily with private companies in the provision of towing
services to vessels stranded in other than emergency situations. The Coast
Guard should review its written instructions to its personnel to clarify any
ambiguity which presently exists in its policy of non-interference with private
industry (Oversight Report, 1981).

Proponents of the private towing industry argued that discouraging
negligent vessel operation, a common cause of non-distress, via financial burdens is
effective. Operators will rationally exercise greater discretion in maintenance, fuel
checks and operating if the consequence of failure is costly. This financial disin
centive is served by the industry (Literature of, and conversations with, the industry,
boaters, and Coast Guard).

The Coast Guard Auxiliary opposed the reformed policy on the basis that it
caused its membership and morale to suffer. It argued that the search-and-rescue
mission was a major attraction to members. Consequently, declines in membership
would cause severe losses in its other missions (Subcommittee on Coast Guard,
April 19, 1988; Subcommittee on Coast Guard, April 25, 1988; Oversight Report,
1981).

An investigation by the secretary of transportation to determine if the Coast
Guard's non-distress assistance policy had any effect on the auxiliary's declining
membership was mandated by Public Law 99-640 (1986). There was no conclusive
evidence that "a great many Auxiliarists have left because of the existing [1983]
non-emergency assistance policy...," according to Commodore William C. Harr, U.S.
Coast Guard Auxiliary (Non-Emergency Towing Hearing).

Some boating interests opposed privatization because of the new expense
to boaters resulting from the elimination of complimentary non-distress assistance
provided by the government.

The subcommittee was exceptionally committed to the privatization of
towing. In regard to principlesfor user fee legislation, it stated:

(9) The assessment of user fees for services presently provided by the Coast
Guard should not be allowed to detract from an examination of the wisdom of
delegating appropriate responsibilities to private industry ... (Oversight Report,
1981).

Theory

The theory to be tested is inspired by the directive mandated by the
Congress in Public Law 99-640 which required review of the reformed policy's effect
on maritime safety (Public Law 99-640,1986; Oversight Report, 1981). The theory to
be tested is:
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The private maritime commercial towing and salvage industry has caused the
effect of increased maritime safety.

Research Design (Spector, No. 23; Kidder and Judd)

Three cases were used to determine the effect of the policy. Search-and-
rescue cases will serve as the measure of maritime safety and, thus, as the
dependent variable for the first two cases. This caseload includes all cases from
non-distress to distress type of severity. The Coast Guard monitors and records all
requests for assistance. (The Coast Guard admits that its data are slightly skewed
as a result of reporting failure by personnel and other factors). The data within this
caseload were acquired from the Coast Guard. Data for cases 1 and 2 are given in
Table 1. Results of the cases are graphed in Figure 1.

Public Law 97-322 §113 will serve as the measure of the private maritime
commercial towing and salvage industry and, thus, as the independent variable for
the first two cases. The law, passed Oct. 15,1982, represents the industry as active
for the period since 1983 in this research. However, the industry required a period of
development to acquire its resources, to promote its services, and to operate
cooperatively with the Coast Guard, Auxiliary, local police and public. Therefore, the
treatment effect must be interpreted to require some time lag associated with this
development.

Case 1. A one-group interrupted time-series design is applied. This is a
quasi-experimental design. The nature of the design is non-experimental since no
subject assignment is performed.
The design notation is the following:

O, o2 Oa X X04 XOs X06 X07 X08 X09 XO10

Where:

O = observation of search and rescue cases for each year 1980 to 1989
X = treatment of P.L. 97-322 §113 (Oct. 15,1982)
The group represents the North/Mid-Atlantic Coast
(1st C.G. district + 3rd C.G. district + 5th C.G. district)
Independent variable = P.L. 97-322 §113
Dependent variable = search-and-rescue cases

Case 2. A multiple-group interrupted time-series design is applied. This is a
quasi-experimental design. The nature of the design is non-experimental since no
subject assignment is performed.
The design notation is the following:

1st DISTRICT=0, 02 03 X X04 XOs XO„XO, XO, XQ9 XOI0
5th DISTRICTS, 62 6, XXo4 Xos XO, X07 Xo9 X69 XO10

Where:

O = observation of search-and-rescue cases for each year 1980 to 1989
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X =treatment of P.L. 97-322 §113 (Oct. 15,1982)
Independent variable = P.L. 97-322 §113
Dependent variable = search-and-rescue cases

This case serves as a comparison between the two districts to examine any
difference in safety considering their respective magnitude of industry. The first
district had slightly more firms and earlier development than the fifth district (The
"BOAT/U.S. Guide to Towing Companies-1991" reports the first district region to
have 48 firms, the fifth district has 42 firms). Due to time and financial constraints,
this research cannot express thesevariations beyond generalization. This research
is also limited as noaccount ofcomparison between individual firms with respect to
size can be made. Therefore, industry in each region must be assumed comparable
withrespect to service capacityand otherqualities.

The two regions are assumed comparable with respect to physical and
other variables which affect safety. Such variables are hazard level and Coast
Guard, Auxiliary, and local police capacities level.

The direct market for the industry is recreational boaters. Thus, a
comparison of regions with similar boating seasons and boating populations offers
higher validity than a comparison between regions of dissimilar seasons and
populations. The fifth district has a slightly larger number of boats than the first
district. The actual number of boaters, a more meaningful statistic, is unavailable.
The fifth district has a slightly longer boating seasonthan the first district due to the
warmer climate.

Case 3. This case merely reproduces the fatality rate presented by the
Coast Guard In Boating Statistics 1989 (U.S. Dept. Transportation, 1990). According
to the Coast Guard, "The best available indicator of safety in recreational boating is
the fatality rate, which relates the number of fatalities to the changing boat
population" (U.S. Dept. Transportation, 1990).

Analysis

The results of the three cases observing the trends in search-and-rescue
cases and fatality rates reflect an increase in safety, as illustrated by continual
downward trends. The years following the policy implementation and industry devel
opment are slightly more dramatic in decreased search-and-rescue cases and
fatality rates. The lack of astatistically significant quantity ofdata limits more specific
observations.

The observations only prove that it is possible that the theory is valid; the
industry may have caused increased maritime safety. The high increase in boat
population of the later years provides support for this conclusion since such
increases did not cause the lower rates of change among the search-and-rescue
cases rates which would be expected.

The observations also prove that the policy, and consequently the industry,
has probably not caused decreased maritime safety. Therefore, the results of this
study support the public policy of private non-distress assistance as worthy of
continued implementation and study.
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SARGASSUM GRASS BEDS: IS MANAGEMENT NECESSARY?
Joseph Caveness

North Carolina State University

Abstract

Sargassum is a free-floating seaweed found in the warmer waters of the
globe. Weed patches or lines often form along the interface of two currents moving
in different directions. These beds are home for many species of fish, shrimp and
crabs. They can also serve as primary nursery areas for several pelagicspecies.

There are abundant Sargassum beds in the North Atlantic Ocean in and
along the margins of the Sargasso Sea. These beds are currently being harvested,
particularly along the eastern side of the Gulf Stream. The weed is being used as
fertilizerand as a nutritional supplement for livestock and poultry.

There is a growing concern over Sargassum harvest. While the amount of
weed currently harvested does not appear to significantly threaten species habitats,
a substantial increase in harvest could be damaging. There has been sufficient
concern to prompt the South Atlantic Fisheries Management Council to initiate a
fishery management plan for Sargassum.

The intents of this paper are to: (1) look at the biological significance of
Sargassum beds, particularly their significance as nursery areas; (2) assess the
impacts to habitats caused by current and future harvests; and (3) examine and
assess national and international management options.

Sargassum is a brown alga of the class Cyclosporeae, order Fucales, and
family Fucaceae (Costen-Clements et al., 1991). A region of free-floating pelagic Sa
rgassum known as the Sargasso Sea is found In the western North Atlantic Ocean.
Beds or lines of Sargassum are often found in or around this sea along the interface
of two currents moving in different directions. It sometimes drifts into inshore waters
and occasionally washes ashore in large quantities during storms.

Available estimates of Sargassum biomass in the North Atlantic are
unreliable and vary widely (Costen-Clements et al., 1991). Estimates of primary
production are also questionable (Costen-Clements et al., 1991). One estimate by
Carpenter and Cox (1974) placed average production in the western Sargasso Sea
at 1.0 mg C m'2 d'\ There is also a large contribution from epiphytic cyanobacteria
to the primary production of the region (Carpenter and Cox, 1974).

Sargassum beds are home to many organisms, including more than 100
species of fish, more than 100 species of invertebrates (Costen-Clements et al.,
1991), and four species of sea turtles (Carr, 1987; Manzella and Williams, 1991).
These beds also serve as a primary nursery area for many of these fishes, including
billfish, tuna, and mackerel. Several of these fish are also adapted to live exclusively
in this habitat. Among these is the Sargassumfish.

Sargassum can be processed for use in industry. The grass is sun-dried,
ground into powder, then fermented and extracted. The liquid is separated from the
solid at this point. The liquid component is used in fertilizer concentrates and in nutri
tional supplements for livestock. The solid portion is also used as an animal feed
additive. As a fertilizer ingredient, Sargassum extracts increase the value and yield
of each plant. It eliminates the need for dangerous insecticidal and herbicidal
products (SAFMC, 1991a).
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Sargassum is harvested by the Aqua 10 Corporation, of Beaufort, N.C. It is
harvested with a one-inch-square mesh trawl pulled across the surface down a weed
line. The grass is primarily harvested from June to September. According to
President William Campbell, Aqua 10 processes Sargassum for use as an animal
feed supplement and as fertilizer. Sargassum supplements produce amazing results
in animals. A turkey given 1 cc of supplement per week for 18 weeks will have 26
percent less fat than, but weigh the same as, as a turkey fed normal feed
(Campbell, 1992, pers. comm.). The supplement also reduces disease among
animals. Similar results are found in hogs, cattle and horses.

Sargassum also exhibits strong antibiotic qualities. Working with the U.S.
Department of Agriculture, Aqua 10 confirmed its ability to control Salmonella,
Salmonella-type bacteria in other animals, and microtoxins. Campbell said that it
appears to be better than streptomycin in certain respects.

Aqua 10 harvests around 100 wet tons of Sargassum per year. Little is
known about the impact this could have on the offshore ecosystem, it is not known
how much weed is in the Sargasso Sea, or how fast it grows. The exact relationship
between the grass and the organisms that depend on it is not yet understood. Many
of these organisms are specific to the Sargassum habitat, and destruction of the
weed beds could be detrimental to them.

Because of the shape of Sargassum, as it is caught in the net it creates a
mesh of its own, thus preventing even the smallest organisms from escaping
through the 1-inch-mesh net.

Occasionally, hatchling or young loggerhead sea turtles are captured by the
trawls (Schwartz, 1988). They are returned to the water immediately, but some
people question whether they will live after being pulled through the water entangled
in the grass.

Many people are pushing for some form of management plan for
Sargassum. The South Atlantic Fisheries Management Council looked into a plan for
Sargassum, but it was basically dropped last year.

There have been many proposals for a management plan. Because sea
turtles are sometimes caught in the Sargassum trawls, some people have called for
an end to harvesting, citing the Endangered Species Act (SAFMC, 1991b). Several
people have suggested closing the fishery until an in-depth study could be done to
determine a maximum sustainable yield (SAFMC, 1991b).

The basic problem to be addressed in management is whether Sargassum
is a habitat or a resource. In reality, it is both, and it must be managed as both.
Many useful products come from Sargassum. The utilization of the weed also
prompts scientific research by private industry, where the funds are easily available.

Sargassum must be managed, not protected. With the small amounts
currently being harvested, a closure of the fishery until it can be studied will be
detrimental to Aqua 10 but probably will have a negligible effect on the ecosystem
as a whole. Instead, an upper limit should be placed on harvest until a scientific
study can be completed to determine a maximum sustainable yield for Sargassum.

Methods of reducing bycatch should be studied. A washing system to
remove small organisms trapped in the clumps of weed may be a possibility. The
possibility of turtle deaths from drowning may be reduced if nets are emptied more
often.

352



Other best management practices must be considered. The possibility of
aquacutture may hold promise. Sargassum could also be gathered when storms
blow large masses of it onto the beaches.

If Sargassum is harvested at or below its maximum sustainable yield, and
appropriate measures are taken to reduce bycatch, the fishery will continue
indefinitely, and may yield products we haven't dreamed of. With a management
plan established today, we won't have to worry about emergency closures tomorrow,
when the ecosystem is too far gone to save.
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WHAT CAN BE DONE WITH THE DEAD DOLPHIN ON MY BEACH?
Dean M. Wilkinson

National Marine Fisheries Service

Officials whose local economies are dependent on the tourist trade may
view the carcass of a dead dolphin, whale or pinnipedthat washes up on their beach
as, at best, a nuisance, or at worst, a public health problem. Recently, resource
management agencies have experienced a different type of pressure as more
attention has been given to unusual mortalities. Within the past four years there
have been mortalities affecting bottlenose dolphins on the East Coast of the United
States, pinnipeds in the North Sea, and striped dolphins in the Mediterranean.
Questions have been raised as to the role of environmental factors as a contributing
cause for these mortalities.

Any carcass probably represents a problem of disposal. What is less
apparent is the scientific value of such dead animals. In each coastal state, the
National Marine Fisheries Service (NMFS) has established a marine mammal
stranding network constituted of volunteers who respond to strandings of both dead
and live animals. Responses to strandings of live animals have received extensive
press coverage, but the efforts to collect information from dead animals may be Just
as important in providing information on marine mammals.

Although strandings are assumed to be rare events, each year a fairly large
number of marine mammals strand on our beaches, including some 600 cetaceans
(Figure 1). The vast majority of these strandings are of dead animals. Over half of
these are normally bottlenose dolphins (Tursiops truncatus), but significant numbers
of pygmy sperm whales (Kogia breviceps), harbor porpoises (Phocoena phocoena),
and common dolphins (Delphinus delphis) also strand. Local officials face a major
disposal problem if one of the 60 baleen whales that strand in an average year
strands on their beach (Wilkinson, 1991).

Two factors make the stranding data for pinnipeds less accurate. First,
NMFS records on stranded pinnipeds are not complete. Second, the response rate
for dead stranded pinnipeds is not as high as for cetaceans. The reports on
numbers of stranded pinnipeds on the West Coast are contained in Figure 2. The
corresponding totals for the East Coast are not available by year, but over a seven-
year period network members have reported an average of 138 strandings annually
(Early and McKenzie, 1991). Recognizing the limitations of the data, two
generalizations can be made. Over 1,000seals and sea lions strand in an average
year, and far more pinnipeds than cetaceans strand live. The majority of stranded
pinnipeds are California sea lions (Zalophus californianus), but significant numbers of
harbor seals (Phoca vitulina) and northern elephant seals (Mirounga angustirostris)
also strand (Wilkinson, 1991).

To scientists, these animals represent an opportunity that might not
otherwise be available, and a major portion of the professional literature on marine
mammals has been the result of information gained from stranded animals. Some
species were originally identified from strandings. There are other species, such as
the pygmy sperm whale, that are relatively common but virtually all of ourknowledge
is the result of examining stranded animals. More may have been learned about the
life history of the Atlantic white-sided dolphin (Lagenorhynchus acutus) from a single
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mass stranding than from all of the previous work on this species (Geraci et al.,
1978).

Even the most basic information is valuable. The NMFS stranding report
form requests only a limited amount of data. In addition to information on the indi
vidual responding and the location, it requests the following information: the species,
sex, length, condition of animal or carcass, and any evidence of human interaction.
These data can provide information to assist the agency in its management
responsibilities.

Just knowing the species and the location of the stranding can provide
information on species distribution. Recently, stranding data indicate that both harbor
seals and some species of arctic seals may be expanding their ranges to the south.
The West Coast population of bottlenose dolphins appears to have extended its
range to the north following the 1983 El Nino.

Perhaps more important, the data provide a baseline for normal mortality
rates that can be used to detect unusual mortality events. Without information as to
what is normal it is difficult to detect the abnormal.

As demonstrated in Figures 1 and 2, the number of animals stranding can
be an indication of such a mortality event. The 1987 peak forcetaceans corresponds
to the die-off of bottlenose dolphins on the East Coast. The higher figures for
pinniped strandings in 1983 and 1984 correspond to two events—El Nino in 1983
and an outbreak of leptospirosis in California sea lions in 1984. As the baseline data
have improved, we are able to detect even relatively localized mortality events. As
an example, last September and October, an unusual number of bottlenose dolphins
stranded in Sarasota, Fla.The strandings occurred at a time of year when stranding
rates are normally low. One of the possibilities being Investigated is that the
mortalities might be related to an algal bloom occurring just before the mortality
began. The biotoxin produced by red tide,brevetoxin, was previously implicated as a
causal factor in the massive dolphin mortality that occurred on the east coast in
1987-88 (Geraci, 1989).

Changes in the length and sex distribution of stranded animals may also be
an indication that something unusual may be occurring. Although there are better
ways of making the determination, length can provide a rough indication of age in
most marine mammals. The normal mortality distribution curve is U-shaped. Mortality
rates are highestamong young and old animals. Normal stranding rates reflect this
model. The peak stranding season for bottlenose dolphins is during calving when
young animals are most likely to strand. Reflecting a mortality rate as great as 50
percent in the first yearof life, the most commonly stranded pinnipeds are yearlings.
A change in the age distribution of stranded animals is an indication that something
may be affecting the population.

In the same manner, a change in the sex distribution of stranded animals
may be cause for concern. As an example, when the leptospirosis epizootic
occurred, a disproportionate numberof male California sea lions stranded.

From a management perspective, NMFS is interested in human interactions
that may be contributing to marine mammal mortality. Studies of stranded pinnipeds
on the West Coast have shown that a significant number of animals had been shot
(Hansen, 1983; Stroud and Roffe, 1979). In at least two instances, data from
strandings have provided information on human interactions with serious
management implications. In the mid-1980s, stranding data alerted management
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personnel to a potentially serious interaction between harbor porpoises and a halibut
gillnet fishery off the central California coast (Seagars et al., 1986). Similarly,
stranding data have shown that ship collisions may cause a significant number of
deaths of the critically endangered northern right whale (Kraus, 1990).

With sufficient baseline data, therefore, it is possible to detect the changes
that require some sort of management action. The loss of the information from
stranded animals reduces the reliability of baseline data.

Many of the members of the stranding networks are themselves
researchers, and they work beyond the basic data on the stranding report form.
They have generated data that have given us a much clearer picture of particular
species, population dynamics, and the threats that are common in the environment.

Perhaps the most obvious value of dead animals is that they provide
information about their diseases and parasites. Some stranding network members
routinely conduct necropsies and histopathological analyses of tissues (Dailey and
Walker, 1978; Geraci and St. Aubin, 1987; and Ridgway and Dailey, 1972).

Although the length of an animal can provide information on whether an
animal was immature, there is a more accurate means of determining actual age in
odontocetes. By counting growth layer groups in teeth, a relatively accurate
determination of age can be made (Hohn, 1980). It also may be possible to
determine the age at which a female became sexually mature using the same
technique (Hohn, 1991).

Similarly, the reproductive status of a cetacean can be determined by
examination of the gonads. Although it is only possible to determine if a male is
sexually mature, the examination of corpora in ovaries may help reconstruct the
reproductive history of a female (Collett, 1981).

To show how such data can be used in making management decisions, a
combination of the data from tooth sections and gonads might provide an indication
of the status of a particular stock. One of the indications that a stock may be under
stress is a reduction in the age at sexual maturity.

Stranded animals also provide information on the prey species of marine
mammals. Fish otoliths and squid beaks are collected and identified (Clarke, 1986;
Fitch and Brownell, 1978; and Barros and Odell, 1990). Information on prey species
can provide indirect evidence of potential fisheries interactions. A change in the
composition of prey may indicateenvironmental problems. Although the studies were
not conducted on stranded animals, scat analysis of pinniped prey during the 1983
El Nifio reflected the changes in fish populations (Trillmich andOno, 1991). Although
the implications are uncertain, the decline in Stellar sea lion abundance on the West
Coast has been accompanied by a change in prey species from capelin and herring
to pollock (NMFS, 1991).

Collection of tissues can also provide genetic information and information
on contaminant loads and biotoxins. A piece of skin or muscle tissue can be used
for DNA analysis. In order to determine the degree of inbreeding, the right whale
recovery team identified such genetic research as a priority (NMFS, 1991a). A great
deal of concern has been raised over the ecological impacts of algal blooms on
ecosystems generally, and the biotoxins they can generate have been implicated in
four marine mammal mortality events in the past 15 years: ciguatoxin and maitotoxin
in a mortality of endangered Hawaiian monk seals in 1978 (Gilmartin, 1987);
brevetoxin in a mortality of endangered manatees in 1982 (O'Shea et al., 1991);
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saxitoxin in a mortality of humpback whales in 1987 (Geraci et al., 1989 and
Anderson and White, 1989); and brevetoxin in the 1987-88 die-off of bottlenose
dolphins (Geraci, 1989).

Similarly, concern has been raised over the impact of anthropogenic
contaminants on marine mammals. In addition, such animals may be used as
indicator species for the condition of our environment. Marine mammals are
relatively long lived and feed at high trophic levels. Although high levels of
organochlorines have been found in the tissues of some animals (Geraci, 1989;
Masse et al., 1986; O'Shea et al., 1980), conclusions as to how individual animals
are affected are uncertain. A series of investigations in Europe has shown a
correlation between reproductive failure and PCB levels (Helle, 1980; Reijnders,
1986). Although there has been considerable speculation that anthropogenic
contaminants may have an impact on marine mammal immune systems and be
related to recent mortality events, a cause-and-effect relationship has not been
established. The lack of such a link should not be surprising. It is difficult to establish
such a link even in human epidemiology.

One of the real problems in determining the impact of contaminants on
marine mammals has been the lack of baseline information for comparison and lack
of standardization in collection methods, methods of analysis, and necessary subsid
iary information. When high levels of contaminants were found in bottlenose dolphins
that died in the 1987-88 mortality, it was difficult to determine the significance
because of a lack of comparable information (Geraci, 1989). Some studies have not
had adequate controls or have omitted important life-history parameters (Addison,
1989). As an example, information on age and reproductive status of animals often
has not been included. One study indicated that female bottlenose dolphins may
dump up to 80 percent of organochlorines during a first pregnancy and subsequent
lactation (Cockcroft et al., 1989). Without life history information, the conclusions that
can be drawn from data are much more limited.

From the perspective of management, the second level of Information
collected can often provide information that helps to differentiate stocks. To properly
manage marine mammals, it is often necessary to identify discrete population
stocks. It may make a significant difference if the population affected by a fishery is
a relatively small population or part of a much larger population. Obviously, genetic
analysis can provide useful information, but other information also can help
differentiate stocks. Differences in species of prey may differentiate inshore and
offshore stocks. In a related area, differences in parasites may be an indication that
animals are feeding in separate areas or on different prey species. It may be a tragic
commentary on conditions in our world, but even ratios of contaminants may be an
indication of geographic isolation. Studies done on harbor porpoise on the West
Coast indicate that the ratio of DDT metabolites to PCB is higher in California than
in Washington and Oregon (Calambokldis, 1986). Such results may indicate
differential exposure and spatial segregation of populations.

After the 1987-88 die-off, NMFS recognized that better baseline information
was needed and that the full potential of the stranding networks was not being
utilized. Beginning with a comprehensive review of network operation, a series of
steps were taken to upgrade stranding network operations, our response to unusual
mortality events, and to establish baseline information on contaminants in marine
mammals.
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A series of administrative measures was taken to increase the consistency
of data from different areas of the country. To improve the reliability of information
from strandings, NMFS is in the process of preparing a field guide to be used by
stranding network members. The guide will provide a range of information, including
species identification, handling of live stranded animals, collection of basic
information, and protocols for tissue collection. In addition, NMFS' Southeast
Science Center is preparing a laboratory forensic manual for autopsies of small
cetaceans. The forensic manual will cover a series of scientific disciplines, including
life history, histopathology, collection of samples for viral and bacterial analysis, and
collection and preparation of tissues for contaminant and biotoxin analysis.

To improve the response to unusual marine mammal mortalities, NMFS has
set up a task group to provide guidance whenever there is an indication that an
unusual mortality event may be occurring. The task group has set up a series of
criteria to initiate consultation. The criteria are based on the basic information

routinely collected for all stranding responses. By establishing criteria and the task
group, NMFS has increased the probability of an expeditious response to such
events. The task group has been consulted four times within the past year and has
provided useful information on the course of investigations.

Analysis of tissues from bottlenose dolphins indicated high levels of organo
chlorines, but it was difficult to determine the significance of these findings because
of the lack of baseline information with which the results could be compared. To
respond to this gap in data, NMFS initiated a program to establish a National Marine
Mammal Tissue Bank. The concept was to establish a bank of archived tissues of
high quality that could be examined retrospectively for comparative analysis. The
tissues are stored in liquid nitrogen freezers at the National Institute of Standards
and Technology (NIST). Portions of the tissues are made available to independent
researchers who can demonstrate a need for such tissues. As a condition of access,
researchers will be required to share results of analyses.

After establishing a rigorous protocol for tissue collection and preservation,
a pilot project was conducted in the Northeast to collect blubber and liver from
harbor porpoises incidentally taken in fisheries and mass-stranded pilot whales.
Having determined that the protocol could be met, the project has been expanded to
include other species and other areas of the country.

Ultimately, it is hoped that single-stranded animals may be a source of
tissues for the bank. Stranded marine mammals are the most readily available
source of such tissues. In addition, some species of marine mammals do not mass-
strand and are not commonly taken in fisheries. Before the dead dolphin on your
beach can be used for such a purpose, however, some questions need to be
answered. Because such animals usually have been ill, the question of whether such
animals are representative of populations should be addressed. Stranded animals
are also likely to be in varying states of decomposition, and the question of how
tissue degradation affects contaminant levels needs to be determined.

To address these issues, NMFS has initiated two projects. As part of a real
time monitoring program, NMFS is conducting research on stranded bottlenose dol
phins in the Gulf of Mexico. In addition to analyzing contaminant levels, medical
information from gross necropsies and histopathological analysis, life-history data,
and biotoxin information will be collected. By developing a complete picture of an
animal, we hope to develop baseline data and to determine whether such animals
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can be utilized for the tissue bank in the future. NMFS will also conduct a tissue
degradation study to determine which animals might be acceptable as a source of
banked tissues.

Finally, to ensure comparability of results on contaminant levels from
various laboratories, NIST and NMFS have set up a quality assurance program. In
addition to providing a degree of standardization to accommodate different method
ologies, this component of the tissue bank program also is developing standard
reference materialthat can be used by researchers forcalibration. Currently, NIST is
processing blubber from mass-stranded pilot whales as a standard reference
material.

To a researcher, the dead dolphin on a beach potentially is a source of a
range ofinformation. Even the most basic datacan provide information thatcan help
in species management. The value of such information is reduced, however, if the
baseline is inadequate and there are gaps in the data. A mechanism has been set
up to respond to strandings, but the members of the stranding network can only
respond if those who observe such strandings report them. A stranded marine
mammal is much more than a disposal problem.
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