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EXECUTIVE SUMMARY

This Discussion Draft is a revision of the 5 June 2000 Discussion Draft.  The 5 June Discussion
Draft was widely distributed to the shipping industry, port authorities, pilot's associations,
industry associations, scientists, conservation groups, and Federal and state agencies.  It was also
posted on two web sites. The Ship Strike Committee and the National Marine Fisheries Service
have used the 5 June 2000 Discussion Draft as a basis to frame the problem of right whales and
ships and to solicit input on management options.  This revision is based on our discussions and
comments received.  These discussions included four regional four-hour briefings, nine shipping
meetings and two regional Ship Strike Committee meetings

Generally, comments suggested that we had presented a balanced discussion of the problem and
potential solutions.  In this revision, we have re-structured the entire document in response to
positive criticism that we needed to tighten up our discussions, to provide clarification to some of
the background information, and to provide additional information for those unfamiliar with
ongoing research and existing ship routing schemes.  The central focus now is on the
management options tables developed for each high-risk area.

Following a brief overview of the problem of right whale mortality and ships, we provide a
comprehensive discussion of the seasonal occurrence of right whales in shipping lanes on a port
by port or regional basis.  Existing ship traffic schemes and traffic patterns are identified.  This is
followed by a discussion of the basis for management actions, and how they might be
implemented  through the relevant legal authorities.  Appended to this section is an excerpt from
the International Maritime Organization’s "General Provisions on Ships' Routing".  As right
whales are in extremis, we provide our interpretation of the application of the precautionary
approach as it pertains to the impetus for legislative and regulatory actions.

In our discussion and analysis, we identified and considered essentially four management options,
and derivatives and combinations thereof.  These options center around the following measures:

• Routing vessels around areas where there is a high risk of collision between right whales and
ships.

• Restricting vessel speed through areas where there is a high risk of collision between right
whales and ships

• Measures such as dedicated visual observers or active sonar systems that might enable vessels
to detect and avoid right whales

• Measures such as acoustic and or visual alarms that might encourage right whales to avoid
ships

Imposition of these measures could be seasonal (or year-round) and limited to a specific
geographic area based on historical occurrence.  Imposition of measures could also be initiated
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upon the detection and/or prediction of right whales in a high-risk area, and might remain in force
until right whales are no longer detected or have a low probability of remaining in the area. These
short term measures are referred to as Dynamic Management.   The overall management scheme
for a given area may well include a number of these options.

There are a number of factors to be considered in evaluating management options.  These include
consideration of: research and development required to implement new technology or analyze
data, economic impacts, environmental impacts, implementation and operating costs.  The time it
would take to develop possible management schemes and to implement them once all the
necessary measures are in place also needs to be evaluated.  These factors and the management
options considered are presented in the Discussion Draft in tabular format for each high-risk area.
To facilitate the use of abbreviated statements in the tables, summaries of issues applicable to
more than one area are given in the text.  NMFS has also contracted a maritime economist to
work with the Ship Strike Committee to assist in these discussions.

At the 10-11 April 2001 ship strike workshop, we hope to focus discussions on viable
management options in each high-risk area. Although the two Canadian habitats are reviewed in
this document, they will not be discussed at the workshop as the Canadians have initiated a
parallel process for addressing this issue. Information needs and supporting research and
technology will also be discussed.  The Ship Strike Committee will prepare a report of the
workshop and make recommendations for future actions, including regulations, by the National
Marine Fisheries Service and agencies on the Right Whale Recovery Plan Implementation
Teams.  The Ship Strike Committee will also report on recommendations of research priorities.
The co-chairs are specifically tasked by the NMFS Northeast Regional Administrator to evaluate
and report on agency implementation and operating costs in the recommendations of the final
report.  We anticipate the need for one or more small regional ad hoc workshops or meeting of
experts to provide detail on specific aspects of these recommendations.

The National Marine Fisheries Service has asked that this report be submitted through the
Implementation Teams not later than 30 September 2001.
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RIGHT WHALES AND SHIPS

North Atlantic right whales are the most endangered large whale species in the world.  Fewer
than 350 remain in the western North Atlantic. Accidental collisions of ships with right whales
have been identified as the leading cause of human-related mortality responsible for a minimum
of 16 deaths along the U.S. East Coast and Canadian Maritimes since 1970, with nine of those
occurring since 1991. Recent population studies indicate that, unless measures are taken to curtail
human-related mortalities, the northern right whale is likely to become extinct (Caswell et al,
1999).  Based on these findings, the National Marine Fisheries Service has determined, as
required by law that no human-related right whale mortalities can be allowed.

Ship strikes of right whales have occurred all along the eastern seaboard (see Figures 1-4). There
appears to be a correlation between the location of where ship struck carcasses are found and
proximity to ship channels with this distance ranging from 0 to 26 miles (average 9.9 miles).
Carcasses for which the cause of mortality is not known range from 0 to 86 miles (average 23.1
miles) from the nearest channels (Knowlton and Kraus, In press).

Of the 16 right whale carcasses where ship strikes were identified as the cause of death, the type
of vessel involved in the strike is only known for one incident. This was a situation where an 82
foot twin screw Coast Guard cutter struck and killed a young calf in the southeast U.S. calving
ground. The vessel was operating at 15 knots and the operators did not see the whale in enough
time to take avoidance action. The animal had two series of propeller cuts along its body which
caused its death. For the other carcasses, eight suffered from propeller cuts or gashes and seven
had broken bones or evidence of blunt trauma that were determined to be caused pre mortem.

Right whale behavior in proximity to ships is not well understood.  In a limited number of
observed situations, right whales have been seen to take strong avoidance action when vessels
approached within several hundred feet (see Appendix 1).However, a whales' ability to avoid a
collision will depend on the point at which the whale detects the ship and the subsequent
response. If the interaction occurs in shallow water, the sea bed may also limit the whale’s ability
to escape. In addition to the behavioral response of the whale, the probability of a ship striking a
whale will be dependent on a wide variety of parameters including the physical dimensions of the
ship, its speed and the hydrodynamic forces exerted on the whale by the movement of the ship.

Determining how a whale died is not always an easy task. As soon as a whale dies, internal body
heat is no longer lost by circulatory action. The thick blubber layer also acts as insulation and thus
a whale carcass heats up internally during the decomposition process. This, in turn, can mask the
histological processes that enable the prosector to ascertain cause of death. However, there are
other cues and certain assumptions that can be made that can help determine cause of death. For
ship strikes, these assumptions have been defined as follows (Knowlton and Kraus, In press):
1)  If an animal has evidence of cuts or gashes on the dorsal side of its body, it is assumed that

the strike occurred pre-mortem.
2)  If an animal is less than a few days dead, as evidenced by the condition of internal organs,

and there is evidence of a ship collision, it is assumed that the ship strike led to the animal’s
death and did not occur post-mortem.

3)  Hematomas, which require circulatory action to form, can be looked for in association with
broken bones to determine if the break occurred pre-mortem. Large hematomas found along
the blubber/muscle interface can also indicate an impact occurred.

4)  If the animal had a severely necrotic cut or gash in which exposed muscle and bone indicated
infection and subsequent death had likely occurred.
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HIGH RISK AREAS

North Atlantic right whales live along the coasts of the United States and Canada.  They migrate
seasonally along the eastern seaboard and many of these migratory patterns are generally
understood. Five major habitats have been documented in the U.S. and Canada including the
southeast U.S. calving ground, Cape Cod Bay, Great South Channel, Bay of Fundy and Roseway
Basin (Figure 5). Migratory corridors and short term, high use areas have also been documented.

The primary food source for right whales is a zooplankton, Calanus finmarchicus.  This
planktonic copepod is abundant throughout the North Atlantic.  However right whales appear to
feed in areas where the plankton is concentrated in dense patches. Where and when these patches
occur can vary annually although many of major habitats (except for the southeast U.S.) have
hydrographic conditions that result in  concentrations of this plankton for several months at a
time. Apparently, these zooplankton patches can develop in other areas for shorter duration which
result in the short term, high use areas observed in the Gulf of Maine and southern New England.

The seasonal patterns of migration are as follows:

Winter:  In the late fall, pregnant females and a few others migrate south to the calving grounds
off the southeastern U.S. Animals begin arriving in late November/early December and calving
takes place from December through February. Mothers and their newborn calves stay in the area
for several months before migrating northward in early spring.

A small portion of the population has been detected in Cape Cod Bay during the winter, however
the winter distribution of the majority of this population remains unknown at this time.

Spring: The number of right whales seen in Cape Cod Bay grows steadily in late winter and early
spring. Mothers and calves begin migrating north from the southeast U.S and through the mid
Atlantic region in late winter/early spring arriving in Cape Cod Bay in March/April (Hamilton
and Mayo, 1990). As many as approximately 100 right whales have been seen in this habitat
within a season. Right whales tend to leave CCB abruptly typically in mid to late April and
movement data shows that at least some portion of them move to the Great South Channel.

Right whales have been seen in high number in the GSC from April through June (Kenney et al.,
1986) where they are observed feeding and socializing in fairly tight aggregation areas.

Several short term, high use areas have been documented in the spring when surveillance efforts
have been high including: Block Island Sound, Platts Bank, Wildcat Knoll, and Cashes Ledge.
These concentrations of animals appear to stay in an area for only weeks at a time and the use of
these areas seems to vary from year to year.

Summer: By late June and early July, the right whales migrate northward through the Gulf of
Maine and begin to arrive in the lower Bay of Fundy. They are also found in Roseway Basin in
August through October but their arrival in this habitat is not well understood because of limited
survey effort. In the summer months, the majority of the population is found in these two areas
off the Canadian coast. These are primarily feeding grounds and the Bay of Fundy habitat also
serves as a nursery area.

Fall: Information on fall distribution is sparse. Right whales have been observed in the Bay of
Fundy as late as December but have also been seen to depart the region by October in some years.
Little information exists on when or if they leave the Roseway Basin habitat. Sightings have been
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made on Jeffreys Ledge throughout the fall (Weinrich et al., 2000) and this area may be a short-
term high use area during the fall. Pregnant females begin their migration southward to the
southeast U.S. calving ground in late fall.

While the five major habitats described above tend to support high usage by high numbers of
right whales for extended periods of time, typically several months, there have been shorter
duration, high use areas detected in different parts of the Gulf of Maine and southern New
England in recent years as surveillance efforts have increased. These short duration areas seem to
persist for several weeks, include fewer animals than the long duration, high use areas and tend
not to extend beyond one or two months of use. As of this time, there is no defined pattern of
when or where these short duration, high use areas will be in a given year. It is likely related to
food density of zooplankton resources. A third type of right whale movement is migratory
corridors. Unlike the high use habitats and some of the short term, high use areas, these migratory
corridors are not as well understood. One critical migratory corridor for which there is a fairly
good body of information is the mid Atlantic region. Based on satellite tagging data and
opportunistic sightings data, it is known that pregnant females migrate south in late fall
apparently near coastal (within 30 miles) and in the spring, these females migrate north with their
newborn calves also traveling near the coast. The migratory movements of animals moving from
southern New England to the Canadian habitats is less understood.

For the purposes of management, right whale movements and use of areas along the coast can be
placed into one of four categories: 1) long duration, high use areas (this includes the five defined
critical habitats or conservation areas in the U.S. and Canada), 2) short duration, high use areas,
3) well defined migratory corridor(s), and 4) not well defined migratory corridor(s).

LEGAL DISCUSSION

Coastal states have the right to protect living resources within their exclusive economic zone
under the Law of the Sea.  Enforcement of any regime must be consistent with international law.
The U.S. Marine Mammal Protection Act imposes restrictions on vessels and shipping, consistent
with international law, to protect right whales, e.g., the 500 yard no approach rule to right whales.

An interpretation of the U.S. Endangered Species Act provides authority for imposing operating
restrictions on vessels, both U.S. and foreign flagged, to prevent ship strikes as a condition of
entry into U.S. ports.  The U.S. could impose vessel-operating restrictions for example, under
domestic law, and /or international treaty.  For the purposes of this discussion draft, it is assumed
that the U.S. has the ability to institute vessel-operating measures within the exclusive economic
zone.  In addition, depending on the measure, the U.S. may seek approval from the International
Maritime Organization.  Specific new (amending) authorizing legislation may be necessary.

The U.S. government gained international approval to impose a mandatory ship reporting (MSR)
system, a measure of the International Maritime Organization. U.S. domestic legislation
authorizes the U.S. Coast Guard to implement the MSR.

The question is not whether the U.S has the ability to take measures to protect right whales from
ship strikes:  NMFS has demonstrated or indicated that they have or will seek authority both
internationally and through Congress to protect right whales with due consideration of the
interests of the shipping industry.

As the lead U.S. Federal agency that regulates maritime shipping, the Coast Guard may impose
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operating restrictions on individual vessels or vessels operating in a specified area.1  This general
authority extends through the contiguous zone and is somewhat limited in its scope, unless
specifically amended. An interpretation suggests that this authority, under the Ports and
Waterways Safety Act, does not apply to the protection of right whales.  This authority was
specifically amended in order to implement the MSR, which in this case applies to waters beyond
the contiguous zone.

The Safety of Life at Sea Convention (SOLAS) and the General Provisions on Ships' Routing set
forth several types of routing systems. These include, but are not limited to, Traffic Separation
Schemes (TSS), Mandatory Ship Routing, Areas to be Avoided (ATBA), and Recommended
Routes/Tracks.  Countries are encouraged to submit these traffic management systems to IMO for
adoption, or if they chose not to submit these to IMO for adoption, then to follow, whenever
possible the guidelines and criteria developed by IMO.  There are several examples of some of
these schemes already in place along the US and Canadian east coasts:  the Vessel Traffic Service
in the Bay of Fundy manages a TSS; the Boston and New York Approaches sea lanes are
recommended routes; the Nantucket shoals are an ATBA to prevent groundings and oil spills. In
addition, IMO can develop new measures in response to concerns of Member States.  Excerpts
from the General Provisions on Ships' Routing describing these measures are included in the
Appendix 2.

An evolving IMO process is the Particular Sensitive Sea Area (PSSA) designation (non-binding).
To be identified as a PSSA three elements must be present:  1) the area must have certain
characteristics (ecological, socio-economic, or scientific; 2) resources within the area must be
vulnerable to damage by international maritime activities; and 3) there must be measures that can
be adopted by IMO which provide protection to resources within the area, from specifically
identified international maritime activities.

An aspect of any regulatory framework, which must be considered, is enforcement.  While the co-
chairs have discussed these matters with the regulatory agencies, these concerns are beyond the
scope of this draft.  These will, however, be addressed in our recommendations.

PRECAUTIONARY APPROACH

The United Nations Conference on Environment and Development (UNCED) in Rio de Janeiro,
in June 1992, declared in Principle 15…"In order to protect the environment, the precautionary
approach shall be widely applied by States according to their capabilities. Where there are threats
of serious or irreversible damage, lack of full scientific certainty shall not be used as a reason for
postponing cost-effective measures to prevent environmental degradation.”

NMFS has a policy on use of the precautionary approach in fisheries management, but no explicit
policies on other threats to protected marine resources.  In the absence of such a policy, the co-
chairs offer the following perspective.

The uncertainty in the efficacy of any of the options discussed later in this paper demands that we
take a precautionary approach.  The precautionary approach as it would apply to risk management
of shipping requires deliberate but carefully measured actions that maximize risk reduction in
both the near and long-term.  To these ends, we are working toward recommendations that will:

                                                            
1 It is the co-chairs' expectation that NMFS would look to the Coast Guard to implement, in collaboration
with NMFS, any program of vessel operating restrictions, equipment requirements.
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• establish a well-defined program to examine risk reduction, costs and benefits;
• lay out the framework for a long-term research and development program;
• close identified information gaps and needs and; and
• incorporate best available technology to minimize risk as these tools are developed.

MANAGEMENT OPTIONS DEFINED

Along the U.S. East Coast, there are already some established ship traffic schemes.  Many of
these schemes are designed to funnel and separate two-way ship traffic into and out of ports, or
through a congested or navigationally high-risk area.  For vessels traveling outside designated
lanes (generally smaller cargo vessels, tugs and tows), mariners plan their voyages and take
specific routes considering navigation safety, favorable tide and current, weather conditions,
sufficient depth of water, and to minimize transit time between ports.  Buoys or other
navigational aids mark some of these schemes.  All designated traffic management schemes are
marked on nautical charts, and mariners' advisories are in the Coast Pilot (U.S.), Sailing
Directions (Canada) and commercial publications like the Port Guide to Entry used by voyage
planners.  Unless specifically designated as mandatory, most schemes are recommendatory, and
often targeted at deep-draft vessels and /or vessels carrying oil as cargo (Figure 6).  U.S.
commercial vessels are required to have someone on the bridge (master or mate) that is licensed
to operate in the area they are transiting.  Foreign flagged vessels are required under state law to
board a pilot, generally before entering state waters.

Essentially, four management options, and derivatives and combinations thereof have been
considered.

• Routing vessels around areas where there is a high risk of collision between right whales and
ships.

• Restricting vessel speed through areas where there is a high risk of collision between right
whales and ships

• Measures such as dedicated visual observers or active sonar systems that might enable vessels
to detect and avoid right whales

• Measures such as acoustic and or visual alarms that might encourage right whales to avoid
ships

Imposition of these measures could be seasonal (or year-round) and limited to a specific
geographic area based on historical occurrence.  Imposition of measures could also be initiated
upon the detection and / or prediction of right whales in a high-risk area, and might remain in
force until right whales are no longer detected or have a low probability of remaining in the area.
Again, one or more options could be imposed in an overall management scheme for a given area.

The specification of the boundaries of high-risk areas and the relative merits of either routing
shipping around the area or transiting the area at slow speed will depend on several factors.  A
key factor will be the spatial and temporal detail of the data on whale distribution both within the
area itself and in adjacent areas through which shipping may be routed.  Options involving
routing require sufficient information on whale distribution such that it is possible to select
routing measures that significantly reduce the risk of ship strikes.  Measures to reduce speed
through an area rather than routing ships around it require less detailed data on right whale
distribution but the lack of information directly relating speed to risk makes the choice of a 'safe
speed' difficult.
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The "short-hand" phrases used in the summary in the management options tables are:

Geographically-targeted re-routing:
Routing measures implemented and adjusted on a short-term basis in response to continually
updated data and analyses of right whale distribution

Regional/seasonal re-routing:
Routing measures implemented based on long-term (several years) analyses of right whale
distribution

Geographically-targeted vessel speed restrictions:
Restrictions implemented and adjusted on a short-term basis in response to continually updated
data and analyses of right whale distribution

Regional/seasonal speed restrictions:
Restrictions based on long-term (several years) analyses of right whale distribution

Vessel-mounted acoustic detection:
Active sonar systems for detecting whales ahead of vessels

Acoustic/visual deterrence:  Alarm signals designed to encourage whales to move out of the way
of approaching ships

The following two examples of management schemes are presented below.  The intent is to show
how different tools can be used in a geographic area, based on best available information,
techniques and technology.

DYNAMIC MANAGEMENT

Trigger:  Right whale(s) are detected in a high-ship traffic area.

An effective long-term goal for an effective right whale ship-management system to keep vessels
away from whales will likely require an integrated surveillance system with a combination of
aerial surveys, acoustic detection, and predictive modeling,

Elements of an integrated surveillance system will rely on real-time information on the known or
predicted location of right whales through a surveillance and predictive modeling program. Such
a system may include aerial surveillance, vessel platform observations, acoustic detection arrays,
active sonar arrays, GIS or predictive modeling.

Passive acoustic methods may contribute to a surveillance system. Like most marine mammals,
right whales are difficult to see, and they cannot been seen at all at night or in fog. Some of the
regions from which information on right whale distributions is required for ship routing options
as a management tool are particularly difficult areas to detect right whales visually. The Great
South Channel for example is some 50 miles offshore and right whales are found here in the
spring when the weather is poor, fog is frequent and days are short. Currently, although aerial
surveys are flown over the GSC these are expensive and can only provide intermittent coverage.
These considerations have encouraged several research groups to investigate passive acoustic
techniques for detecting right whales in such areas. Some of this passive acoustic research work
has proceeded on two fronts. Developing an effective detector for right whale vocalizations, and
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assessing vocalization rates and detection ranges.  In addition, simulations to explore the
effectiveness of potential acoustic systems are planned.  These studies will simulate detection
rates and risk reduction given assumptions (and increasingly data) on vocalization rates, source
levels, background noise, and right whale and vessel distributions.   Due to the low and
intermittent vocalization rates in the GSC, it is already clear that it will never be possible to give
accurate up to the minute information on the locations of right whales. On the other hand, it may
still be possible to provide useful information on a larger temporal and spatial scale. For instance,
if whales were heard predominantly in one particular area one day, is it likely that they would still
be in the same area the next day and diverting ships away from that area on subsequent days may
significantly reduce the probability of a strike. In situations such as this, where there are a large
number of unknown parameters, a common practice is to develop a simulation, which can be
easily (and relatively cheaply) manipulated to study the effects of different detection systems and
management strategies on the numbers of vessel strikes. Simulations can also be helpful in
prioritizing future data collection effort. For example, developing a better understanding of day to
day movements of groups of animals may be as important as improving our knowledge of their
vocalization rates and detection ranges. As improved information on right whale behavior
becomes available, it can then be fed back into the model to improve its effectiveness. Such a
simulation need not necessarily be confined to acoustic monitoring, but could also be used to
study relative merits of aerial surveys, and other methods

Consultation:  NMFS or other responsible agency, would initiate a prescribed consultation
process with pre-designated representatives from industry, scientific conservation groups for
advice on geographic extent, estimated time limit and specific measures.  There will likely be
many circumstances that there will be insufficient time for a full consultation.

Action:  The responsible agency would impose one or more measures what could include for
example creating a temporary area to be avoided; speed restrictions to slow-safe speed (not
defined here) for vessels unable to avoid the area.  Or, this could be presented as an option: avoid
the area or slow speed through the area).  Mariners would be required to ensure their engines are
ready for maneuvering and to post look-out(s).
It is important to note that there may be circumstances when vessels will be unable to avoid an
area:  for example, a deep-draft vessel in harbor approaches when other vessels are in proximity,
or the channel is restricted (e.g., depth).  The ultimate decision handling a vessel, is always that of
the prudent mariner.

As the mariner has to choose between one or the other, one argument suggests that the speed
option should be the first choice.  This argument suggests that available data indicate that serious
injuries and deaths of whales due to collisions are related to speed.  Virtually all cases where both
speed and the fate of the whale are known, and serious injuries to whales are indicated, vessels
were traveling at high rates of speed.  Few collisions are reported at low rates of speed and those
that are, generally involve minor or no injuries.  Accordingly, there is good reason to believe that
reduced speed can translate into effective collision risk reduction.  That speed would be a factor
in the likelihood and severity of injuries to whales makes intuitive sense, it is consistent with
examples ranging from people and cars to manatees and boats, and it is supported by the data that
has been compiled, see Appendix 3.

This argument recognizes that it also makes sense that routing vessels around areas where whales
are located or along the shortest route through areas where they occur would also reduce risk.
There are no data or analyses to support this, but it too makes intuitive sense.  In this argument,
the advocates for speed restrictions as first choice suggest that routing should be used for large
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areas, such as approach lanes across the southeast calving grounds, but should not be the first
choice when trying to avoid specific whale sighting locations.  Their reasons are as follows:

1.  Whales move out of reported sighting areas sometimes quickly.   Right whales can easily
moving at 3 to 5 knots.  Therefore, If a ship comes by six hours after a sighting is reported, the
whale could easily have moved 10 km or more from its reported location. A ship diverting 10 or
15 miles around a sighting point could therefore still encounter the animal and thus, achieve no
mitigation benefit from the responsive measure.

2.  There is little assurance the detour route is whale-free.  Even in good conditions, aerial surveys
may see only 25% of the whales present in an area.  During most surveys the sighting
effectiveness is probably even less.  Thus, if a ship diverts to a surveyed with no whale reports,
whales may nonetheless occur along the new route.  Moreover, it is possible that the detour route
was not surveyed at all.  In the Great South Channel for example, survey flights have focused
directly along the vessel-traffic lanes and may not cover adjacent waters into which ships may
divert.  As a general matter, if some whales are seen in an area, there is a very good chance that
there are more whales in the broader the surrounding area.  Thus, again there is no guarantee
whales will not be present along the detour route although there are no sighting reports from those
areas.

3.  A detour route would increase time and distance traveled in whale areas, there by potentially
increasing the risk of a ship collision.  That is, the more miles a vessel spends traveling at speed
through key whale habitat, the greater are the chances of encountering and hitting an animal.
Although this is probably minimal for an individual vessel, the cumulative miles traveled by
hundreds of ships could translate into one or more collisions over time.

4.  Detour routes could take ships out of established traffic lanes and create unpredictable ship
movements.  This could increase navigation hazards for other ships and conflict with commercial
fishermen who set gear in areas where they do not expect ships to travel.

5.    If slow speed were effective in reducing ship collision risks, going slow through the sighting
area would reduce collision risks a) in the reported sighting area and b) for the entire time during
which the mitigation measure was taken.  This is unlike the routing option that could still pose a
risk of collisions with unreported whales -- just along a different route.  Moreover using reduced
speed, rather than a route change, would reduce the number of "potential hazard miles"  (i.e.,
miles traveled at higher speeds when serious collisions are possible) traveled through areas where
whales are most likely to occur.

YEAR-ROUND RECOMMENDED ROUTES/TRACK, TSS AS APPROPRIATE,
SEASONAL SPEED RESTRICTIONS,

ALL WITHIN AN AREA TO BE AVOIDED

In the Southeast U.S. calving grounds, right whales may occur, throughout the critical habitat,
and areas north and east of the critical habitat.  The approaches to the ports in these areas are not
established in any traffic scheme.  The limiting factors on a vessel's approach are vessel draft and
length in relationship to the maintained channel, and the need to slow and pick up a pilot at the
"A" buoy.  Northbound and southbound vessels entering port are not required to minimize travel
distances through the habitat.  Recommended precautionary measures published in the Coast
Pilot and elsewhere ask mariners to minimize travel distances through the critical habitat.
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Action:  Establish recommended routes in a traffic separation scheme TSS, as appropriate.
Establish all areas outside the routes as an Area to be Avoided.  Impose seasonal speed
restrictions in approaches, bearing in mind that vessels typically must slow down to pick up and
drop off (outbound) the pilot, generally to 8-10 knots.  Require that engines be ready for
maneuvering and the posting of look-out(s).

MANAGEMENT BASED ON DIVERSE INFORMATION SOURCES

A wide variety of information relevant to management of right whales is being and has been
collated. Some information is historical (eg. whaling records, whale or zooplankton distributions
based on previous surveys) and some is current (eg. reports from aerial or acoustic surveys under
operation). The main areas are:

- whale distributions, eg. sightings and acoustic surveys
- physical or ecological information, eg. zooplankton distributions or temperature gradients
- whale behaviour eg. swim speeds, dive (or surfacing) intervals, vocalisation rates, and

responses to noise
- ships eg. traffic density, routing patterns; vessel types, speeds and their sound fields

Some of this information is being analysed to further understanding of :

- how these variables correlate with whale distribution
- what the likely distribution of whales is based on both historical and current information
- risk assessments of ship collision subject to parameters such as speed or traffic density
- sighting or acoustic detection probabilities as a function of effort, weather, detector

performance etc.
- influence of oceanographic processes (eg. the influence of the Labrador current on the Gulf of

Maine)

These disparate sources may be integrated to provides guidance to managers. Combining large
and diverse sources of information and – very importantly - further incorporating estimates of
uncertainty in knowledge and assessments of risk is inherently complicated, and best
implemented on a computer. Generally such ‘expert systems’ are composed of:
-a knowledge base (where the information is stored),
-an inference engine (which decides how that information should be applied)
-a user interface (through which commands are issued to the system by the user, and information
is relayed by the system to the user).

RESEARCH AND DEVELOPMENT ACTIVITIES PERTAINING TO INFORMATION
NEEDS

Over the past decade, since the issue of right whales and ship collisions has come to the attention
of the research community as a serious problem, a lot of research effort has focused on trying to
better understand when and where right whales can be found, how they behave, and how they
interact with vessels. As new technologies develop and as our knowledge base about the species
grows, more effective measures at reducing risk of collision with right whales will likely evolve.
A brief overview of the past and presently ongoing research and development activities that
pertain to this issue are described below.
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Visual Surveillance
Aerial and vessel surveys are undertaken in many of the high use right whale habitats annually.
They provide a real-time means of detecting right whales, assessing their behavioral activity (i.e.
feeding, courtship, travelling), and determining when right whales are no longer in an area in
which they were previously detected. The primary limitation of surveillance work is weather and
a secondary but sometimes equally valid limitation is the financial cost of surveillance. Weather
can be a huge hindrance especially in certain seasons and certain habitats. Coverage of potential
right whale areas may also limited by the length of useable daylight hours and the capabilities of
the aircraft or vessel platform. In the spring, weeks can go by without any surveillance in the
known high use habitats, thus the whales presence or absence goes undetected and real-time
management based  only on visual surveillance becomes untenable. Surveys are costly and funds
are not always available for consistent survey effort. Additionally, only a proportion of the whales
in an area will be detected.  This proportion will depend on the weather conditions, whale
behaviour and the amount of survey effort in relation to the area under surveillance.

Passive Acoustics
Passive acoustic monitoring involves the detection of sounds made by right whales by remote
recording units. The technique may play a role in:
(a) further defining areas of high right whale concentrations, leading to re-routing of vessels

away from those concentrations. Data are collected over a large area over the long-term, a
period of months or even years.

(b) dynamic ship routing, leading to ship management decisions on an hourly or daily basis using
up-to-the-minute information. Detections of right whales are made and the information is
transmitted immediately (in ‘real time’) to shore.

Dedicated efforts are being focused on the feasibility of using passive acoustics as a management
tool by the International Fund for Animal Welfare, Cornell University, and the Canadian Defence
Research Establishment Atlantic in two high use habitats where right whales are known to
aggregate seasonally (Great South Channel and Bay of Fundy). If effective, this tool could be
meshed with surveillance efforts to help fill the gaps incurred by inclement weather as it would
provide constant listening and remote detection. Some limitations include possible
misinterpretation of signals, the possibility that right whales might be present and not vocalizing
(previous passive acoustics work in the southeast U.S by the US Navy indicated that right whales
do not vocalize frequently in that habitat; Marine Acoustics, Inc., 1998), and the issues related to
making it into a real-time system. All of these issues are being explored. See Appendix 4 for
further detail.

Geographic Information Systems and Predictive Modeling
Geographic Information Systems (GIS) provide a set of tools for mapping and analysing spatial
data. Specific research areas in the context of right whales are:
(1)Mapping of variables – right whale movements, sightings and acoustic detections; survey
effort; physical variables eg. sea surface temperature; ecological variables eg. zooplankton
abundance.
(2) Investigating relationships between variables – how do these variables relate to one another,
e.g. how closely does the distribution of right whales track the distribution of prey. An
overarching goal is the establishment of a predictive model. The model indicates which variables
are important in determining right whale distribution and migration patterns, and quantifies the
uncertainties. This allows identification of actual and potential habitats and high-use areas. This
information, meshed with shipping data could provide an assessment of where risk would be
highest (Clapham, 1998).
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GIS is primarily a tool that can be utilized to look at historical data and is not in and of itself a
real-time management tool. However, its value for helping to understand the predictability of
right whale distributions on a real or near-real time basis is being investigated. See Appendices 5,
6 and 7 to see what projects are underway and how certain types of data can be used to obtain
near real-time predictions of where right whales might be.

Speed
The question of how vessel speed relates to whale collisions has been explored by several
researchers. Analyses have included a compilation of anecdotal ship/whale strikes from around
the world, an assessment of the capability for different vessel types to avoid a strike if a whale is
seen in the vessel’s path, hydrodynamic effects of large ships on right whales, and computer
simulations to determine the probability of a strike based on certain assumptions about density
and behavior of whales and size and speed of the vessel. The data suggest that vessel speed is a
factor, especially if right whales take avoidance action. Their ability to escape a strike will
depend on the speed and size of the vessel. A review of these research projects is provided in
Appendix 3.

Satellite Tagging
Equipping right whales with satellite tags allows their movements throughout their range to be
monitored remotely. Tagging efforts on right whales have been carried out with varying levels of
success by several research groups. Tagging can provide information on general patterns of
movement of right whales in time periods or areas for which there are few other data. Satellite
tags typically provide data for weeks or months, with the longest period of data collection so far
of around five months. Limitations presently include tag attachment duration, battery life, time
lag for getting location data and the accuracy of that data, and unknown physiological impacts to
the animals.

Acoustic Alarms/Visual Stimuli
One possible reason for the occurrence of ship/whale strikes is that whales do not hear the
approaching ship or are not aware of its proximity in enough time to take avoidance action. The
use of acoustic alarms or visual stimuli to make whales aware of an approaching ship has been
proposed as a mitigation option. At this time it is not known what sounds right whales would
respond to and to what distance it would need to be transmitted to elicit a response. Studies are
presently underway by WHOI using suction cup tags to document how right whales respond to
sounds, both naturally occurring sounds and manmade sounds (Tyack et al., 1999). Concerns
have been voiced by several groups regarding putting additional noise into an already noisy ocean
and the possibility that whales would become habituated to the acoustic alarms. Concerns about
the impacts of these alarms on other species has also been raised.

Visual stimuli such as strobe lights on the bow of a ship either above or below the water line have
been suggested, however no dedicated research on this topic is underway at this time.

Sonar Detection
A forward looking sonar with a narrow beam width to detect whales or other objects in the water
column forward of the ship has been developed by several research groups. Field testing in 1998
by University of Rhode Island researchers of a crude sonar system detected right whales at 100
meters. Two systems are soon to be tested which could theoretically detect targets at 700-1000
meters. A design for a system that could detect targets at 4000 meters is being developed.
Operation of these systems has been designed to be simple using a PC. The effectiveness of this
device will depend both on the detection range of targets and on the size and speed of the vessel
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and its maneuverability. The acoustic output of these devices and the potential impact on right
whales and other marine species needs to be explored.

MANAGEMENT OPTIONS IN HIGH-RISK MANAGEMENT AREAS

High-risk management areas defined

For the purposes of this paper, a high risk management area is defined as the convergence of high
densities of right whales or a critical population area (e.g., the calving grounds off the
Southeastern U.S. coast) in both designated shipping lanes and historic shipping routes; and /or an
area with high shipping traffic along right whale migratory routes, for example, within several
east coast mid-Atlantic port approaches during the late fall, winter and spring

Using these criteria of a high-risk management area, 1) long duration, high use areas (this
includes the five defined critical habitats or conservation areas in the U.S. and Canada), 2) short
duration, high use areas, 3) well defined migratory corridor(s), and 4) poorly understood
movements over large areas), the following areas are identified as high-risk for which
management of ship operations are considered.
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The Southeast U.S. coastal waters

Habitat Use
The Southeast U.S. is the only known calving ground for this population and is defined as a long
duration, high use area for management purposes. Pregnant females and a few others begin
arriving in late November/early December. Calving takes place from December-February.
Females nurse their newborn calves for up to several months before beginning the migration
northward in March/April. Distribution of right whales in this region is focused in the nearshore
waters (within 30 miles of the coastline) of Florida and Georgia but animals are widely scattered
as mother/calf pairs tend to remain solitary. Although the number of animals which use this
region annually can fluctuate greatly, as many as 90 animals have been observed in a given year.

Right whale use of the coasts of South Carolina and southern North Carolina during the winter
months is unclear, however limited survey effort during the 2001 calving season located
numerous sightings of mother/calf pairs apparently prior to their migratory movement to the
northern feeding areas (one female and calf, first seen in the critical habitat in December and
January then seen off the South Carolina coast in February, returned back to the critical habitat in
late February). Limited surveys of this region during the 2000 calving season also resulted in
several sightings. With increased effort in this region, a broader high use right whale area may be
defined.

Twenty of 47 documented mortalities have been documented in this region since 1970 - three
from ship strikes, 13 neonates, and four of unknown cause.

Types of protection measures already in place

Southeast U.S. designated critical habitat:
Critical habitats for right whales were designated in 1994 under the Endangered Species Act of
1972. The Southeast U.S. critical habitat extends from the coast eastward to 20 nm offshore
between just south of Savannah, GA to St. Augustine, FL and from the coast eastward to 10 nm
offshore between St. Augustine and Sebastion Inlet, FL. The critical habitat boundaries were
designed using data collected through 1991. Recent data suggests the boundaries may need to be
shifted eastward and northward to encompass the high-use area. GIS analyses of this region are
still underway.

Visual Surveillance:
Aerial surveillance takes place from early December through March from the Georgia/South
Carolina border to Fort Pierce, FL. Surveys are flown as often as daily (as weather permits)
between 10 nm north of Brunswick, GA to 10 nm south of Jacksonville, FL. For the remainder of
the area, surveys are flown more sporadically but cover out to 40 miles from shore. All sightings
are relayed to shipping interests in the area via NAVTEX, FACSFACJAX (a Navy system to get
information out via pagers to local shipping interests and military vessels), and the Mandatory
Ship Reporting System (see below).

Mandatory Ship Reporting System
A seasonal MSR system was put in place in July 1999 and encompasses most of the critical
habitat area (Figure 7). Vessels of greater than 300 GT are required to report in when they transit
the MSR boundary and report their route, destination and speed. They in turn receive general
information regarding right whales and recent sightings within the region.
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Coast Pilot and other educational materials
Information regarding right whales is printed in the recent version of the Coast Pilot. A video
titled “The Prudent Mariner” is distributed by the port authorities and shipping agents.
Informational placards and brochures are also distributed.

Vessel activity in the region
Existing shipping lanes tend to funnel traffic to the entrance or "A" buoy.  Once a vessel enters
the designated approach channels, piloting is constrained by the depth and width of the channel,
sea conditions, and the size of the vessel relative to the width of the channel.  Given these
conditions, many of the vessels are restricted in their abilities to maneuver in these channels, and
are therefore, operated at slower speeds than in unrestricted waters.  The following ports are in
the Southeast area.

These ports lie within the designated critical habitat:

Port Canaveral, Florida is served by a maintained channel (46' MLW) running SE.  Pilots
board at LWB "3", approximately 3.6 nm from the entrance.

St Johns Channel (38' MLW) provides access to the Port of Jacksonville and the Mayport
Naval Station and extends 2.3nm seaward from the entrances.  The entrance buoy "STJ" is
approximately 4.2nm from the entrance.

St. Marys Channel (46' MLW) provides access to the Port of Fernandina beach operated by
Nassau Terminals, Inc. and Kings Bay Naval Base, which extends 10.9 miles seaward to the
entrance buoy "STM."

The Port of Brunswick is served by the Bar Channel (project depth 32' MLW x 500' wide),
which extends 6.7nm seaward to the entrance buoy "STS."

These ports lie north of the critical habitat but potentially within the high-use area:

The Port of Savannah approaches is a 40' MLW channel through Tybee Roads to the jetty.
Pilots are boarded at Tybee Roads LWB "T."

The Port of Charleston of Charleston is served by a 42' MLW channel.  Pilots board deep
draft vessels at Charleston Entrance LWB "C."  Vessels are required to maintain a speed of
8-10 knots when boarding the pilot. Vessels from the north enter the approaches east of
Frying Pan Shoal.  Vessels from the South maintain generally approach on a northeast
course from a point 3nm southeast of Savannah light.

Mariners are presently advised to minimize travel distances through the critical habitat in the
calving season.  Compliance with this advisory is currently being examined using data being
collected by the mandatory ship reporting system

Northbound traffic seeks the Gulf Stream to take advantage of the extra speed and therefore stays
well east of the critical habitat.  Southbound traffic in this area is light and tends to stay offshore.
Small fuel barge traffic and most recreational vessels use the ICW.
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Southeast U.S.:  DRAFT table 1 of 4   March, 2001
LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

and
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 to
 RIGHT WHALES

IMPLEMENTATION
and

OPERATING
COSTS

TIME-FRAME

Regional/seasonal
rerouting (designated
shipping lanes )

Should seek IMO
approval;
domestic
authority exists
within 24 miles
from coast.

Need to assess
existing traffic
routing (from MSR).

Need to mesh
historical data with
present surveillance
to detect the arrival
and departure of the
majority of whales
from the region in
order to refine the
timeframe when
restrictions are
needed.

Must evaluate
potential expansion
of critical habitat
seaward and north to
include Savannah
harbor approaches.

Minimal R&D are
needed to direct
traffic to designated
traffic lanes.

Passive acoustics
were not found to be
a viable option for
detecting right
whales in the
southeast U.S.
because right whales
do not aggregate nor
do they vocalize
frequently when in
the calving ground.

Potential
expansion of
critical habitat
seaward  could
add several miles
to approaches and
travel time for
inbound/outbound
vessels.

An economic
impact analysis
should be
conducted prior to
and in support of
the initial rule-
making process.
May be an impact,
real or perceived,
for ports within
critical habitat

An environmental
assessment should be
conducted as part of
rulemaking process and
in support of a proposal
to IMO.

.

Will minimize
vessel travel
distances in critical
habitat, reducing
exposure.

Designation of
recommended or
mandatory routes
would require charting
and notification in
Coast Pilot and other
nautical publications.
This is self-enforcing,
and can be checked by
the Coast Guard during
their routine port state
control boardings.

May be implemented
within two years
following traffic routing
assessment of MSR data
and assessment of
critical habitat.
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Southeast U.S.:  DRAFT table 2 of 4 March, 2001
LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

and
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 to
 RIGHT WHALES

IMPLEMENTATION
and

OPERATING
COSTS

TIME-FRAME

Regional/seasonal
rerouting (Area to be
Avoided in critical
habitat)

Should seek IMO
approval;
domestic
authority exists
within 24 miles
from coast.

Need to assess
existing traffic
routing (from MSR).

May be an impact,
real or perceived,
for ports within
critical habitat.

An economic
impact analysis
should be
conducted prior to
and in support of
the initial
rulemaking
process.

An environmental
assessment should be
conducted as part of
rulemaking process and
in support of a proposal
to IMO.

Will minimize
vessel travel
distances in critical
habitat, reducing
exposure.

Designation of an Area
to be Avoided would
require charting and
notification in Coast
Pilot and other nautical
publications.  This is
self-enforcing, and can
be checked by the Coast
Guard during their
routine port state
control boardings.

May be implemented
within two years
following traffic routing
assessment of MSR data
and assessment of
critical habitat.

Geographically
targeted rerouting

NMFS can
develop
emergency
rulemaking
regulations under
MMPA/ESA.
Should seek IMO
approval.

Need to assess
existing traffic
routing (from MSR).

Determining the
location of whales is
essential.

Right whales cannot
be sighted at night
and are known to
travel at 3-4 knots
an hour, even when
with a calf.

Benefit to right
whales will only
occur on good
weather days when
surveys underway
and vessels are
approaching the
sighting location.
Animals tend to
move randomly
through the area so
sighting location
may be inaccurate
within short period
of time.

Surveillance is key to
reactive management.
To issue an emergency
rule, a consultative
process with industry,
scientists, state agencies
and conservation
groups must be
established.

NMFS can develop
emergency rulemaking
regulations within 18
months. Within 24 nm,
the Coast Guard has the
authority to regulate
traffic on an emergency
basis.  NMFS should
seek an understanding
with the Coast Guard.
Economic and
environmental impacts
must be assessed as part
of the initial rulemaking
process.
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Southeast U.S.:  DRAFT table 3 of 4 March, 2001
LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

and
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 to
 RIGHT WHALES

IMPLEMENTATION
and

OPERATING
COSTS

TIME-FRAME

Vessel mounted
sonar detection (on
designated escort
vessel or transiting
vessel)

May have to be
mandated by
IMO.

A report by the
Interagency
Working Group
on Ocean Noise
on active sonar
indicates this
approach has
limited potential.

Being tested with
NEAq on whale
watch vessels.

NMFS is conducting
R&D on an active
sonar detection
system.

Costs to fit an
escort vessel to be
determined.
Liability would be
a concern for the
escort vessel.

Costs for
prototypes able to
potentially detect
whales from 1000
meters to 4000
meters range from
$50,000 to
$100,000 per unit.
These costs may
drop substantially
if there is a
serious demand.

Several conservation
groups oppose active
acoustics, as the impact
of adding more noise
into the environment is
a concern.

An environmental
assessment should be
conducted prior to field
testing as part of a
management scheme.

Would provide a
vessel operator with
data on potential
whale targets in its
path. Vessel would
then need to take
avoidance action.
Ability to avoid the
whale will depend
on vessel speed and
size.

Unknown at this time.

Acoustic/visual
deterrence

May have to be
mandated by
IMO.

It is not yet known
what sounds or
visual stimuli would
make right whales
avoid an oncoming
vessel. Right whales
have been seen to
avoid large ships
when in close
proximity.

Playback experiments
using a suction cup
placed on the whale
to detect how it
moves in relation to
different sounds are
underway by WHOI.

Costs to retrofit
for all transiting
vessels need to be
determined.

An environmental
assessment should be
conducted as part of the
initial rulemaking
process and in support
of a proposal to IMO.

If effective at
making whales
avoid oncoming
vessels, it could
provide risk
reduction. Many
concerns re the long
term impact of these
stimuli on whales
and other species are
still under
investigation.

Designation of an Area
to be Avoided would
require charting and
notification in Coast
Pilot and other nautical
publications.  This is
self-enforcing, and can
be checked by the Coast
Guard during their
routine port state
control boardings.

The seaward extension
of an Area to be Avoided
would define the legal
avenue.  In either case,
the process should take
2-3 years.  However, this
might be better to follow
an assessment of the
seaward extension of the
critical habitat.   The two
processes could be run in
parallel.
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Southeast U.S.:  DRAFT table 4 of 4 March, 2001

LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

and
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 To
 RIGHT WHALES

IMPLEMENTATION
And

OPERATING
COSTS

TIME-FRAME

Targeted speed
restrictions (when
right whales in
vicinity)

Should seek IMO
approval;
domestic
authority exists
within 24 miles
from coast

Most inbound traffic
slows to pick up
pilot at “A” buoy.
Outbound traffic
speeds up after
dropping off pilot.
Need to survey
vessels to assess
current vessel
speeds through
critical habitat.

Need to assess
traffic routing and
volume (from MSR)
and port statistics.

Avoidance behavior
of right whales has
been observed in a
few anecdotes of
right whales and
ships in close
proximity.

The economic
impact would be
dependent on the
number of whales
detected during
the whales transit
through the area.
It could
potentially make a
vessel hours late
for shoreside
labor and
berthing.

An economist
specializing in
inter-modal
transportation can
develop a per-ship
estimate of the
costs of a speed
restriction for in
bound or
outbound vessel.

An environmental
assessment should be
conducted as part of
rulemaking process and
in support of a proposal
to IMO.

Slowing vessels
may allow sufficient
time for both a
whale and ship to
avoid a strike

Surveillance is key to
reactive management.
To issue an emergency
rule, a consultative
process with industry,
scientists, state agencies
and conservation
groups must be
established.
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Regional/seasonal
speed restrictions
(to encompass the
critical habitat
and waters east of
the critical habitat
with water
temperatures
below 20° C.
This would also
apply to north-
south traffic).

Should seek IMO
approval;
domestic
authority exists
within 24 miles
from coast

Most inbound traffic
slows to pick up
pilot at “A” buoy.
Outbound traffic
speeds up after
dropping off pilot.
Need to survey
vessels to assess
current vessel
speeds through
critical habitat.

Need to assess
traffic routing and
volume (from MSR)
and port statistics.

Need to mesh
historical data with
present surveillance
to detect the arrival
and departure of the
majority of whales
from the region in
order to refine the
timeframe when
restrictions are
needed.

Additional
information is needed
on right whale/vessel
interactions as a
function of speed,
vessel type and in
depth restricted
waters (e.g. the
shipping lanes).
Computer simulation
models are being
developed.

An economist
specializing in
inter-modal
transportation can
develop a per-ship
estimate of the
costs of a speed
restriction for
blanket speed
restrictions for
vessels operating
in the critical
habitat.

An environmental
assessment should be
conducted as part of
rulemaking process and
in support of a proposal
to .

Slowing vessels
may allow sufficient
time for both a
whale and ship to
avoid a strike

Designation of
restricted speed in
regulated navigation
areas would require
charting and
notification in Coast
Pilot and other nautical
publications.  This is
self-enforcing, and can
be checked by the Coast
Guard during their
routine port state
control boardings.

Management options for
speed restrictions may be
implemented within two
years. This would follow
an assessment of the
seaward extension of the
critical habitat.   The two
processes could be run in
parallel.
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Mid-Atlantic coast

Habitat use
The mid Atlantic coast is considered to be a well-defined migratory corridor for a vulnerable
segment of this population, pregnant females and females with young calves. Pregnant females
and a few others pass through the mid Atlantic region (from South of Cape Cod to the South
Carolina/North Carolina border) in late fall / early winter as they transit to the southeast US
calving ground. After spending up to several months in the calving ground nursing their calf,
these females migrate northward during the late winter and early spring to arrive in the feeding
grounds off southern New England. Based on satellite tagging data, opportunistic sighting data
and historical records of right whale takes, the migratory corridor lies within 30 miles of the
coastline, typically in waters less than 20 fathoms. Migrations along the mid Atlantic coast peak
in November/December and March/April with slightly fewer sightings throughout the winter
months, thus migration occurs over an extended period of time. The data suggest that these
animals migrate singly, in pairs or with calves and not as groups.

Nine of 47 documented mortalities have been occurred in this region since 1970 - three from ship
strikes, one neonate, two from entanglement and three of unknown cause. All of the documented
mortalities have been in close proximity to the heavily used shipping lanes in this region.

Types of protection measures already in place
There are few data on right whale distribution patterns in this mid Atlantic region and the whales
probably move fairly quickly through these areas on route to the calving or feeding grounds.  This
has been evidenced by satellite tag tracks of two females with calves that migrated from the
calving ground to Cape Cod in a direct fashion (Slay et al., 1997).  Sightings have also been
reported to the Coast Guard from dredges that sometimes operate in port approach channels.
Unlike the southeast U.S., where surveillance is feasible, management measures based on
surveillance data in the mid Atlantic region are more problematic

There are presently no specific protection measures in place for right whales in the mid Atlantic
region. Mariners are advised of the right whale seasonal presence in the mid Atlantic via the
Coast Pilot and occasional Notices to Mariners.

The Sighting Advisory System (SAS) was developed by NMFS to forward sighting locations to
shipping traffic via NAVTEX and the Mandatory Ship Reporting System, as well as by fax to
land-based interests.  The center point(s) of a circle(s) and a radius which encompasses all the
sightings in a given day are forwarded whenever sighting locations are provided to the SAS. Any
sightings from the mid Atlantic are funneled through this system.

Vessel Activity in the region
High shipping traffic along/across migratory routes in the area defined as New York/Rhode
Island (i.e. Block Island Sound, but not including Block Island Sound) border to the Virginia /
North Carolina border.  Specifically the approaches to Chesapeake Bay (Norfolk, Newport News,
Richmond, Baltimore, Philadelphia), Delaware Bay (Ports of Philadelphia), and the ports of New
York and New Jersey.

These are high-risk areas because of the high shipping traffic volumes and the crossing of these
shipping lanes of individual right whales and mother calf pairs on their northern migration.

Unfortunately, in recent months (December 2000-February 2001) several fin whale carcasses and
a humpback whale carcass were found floating in or near the New York harbor.  They appear to
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have been struck by ships. As many as nine ship strikes of humpback whales were also
documented near the entrance to Chesapeake Bay in the 1990’s (Wiley et al., 1995). Unlike right
whales and humpback whales, fin whales sometimes wrap around the bow of a ship when struck
head on.  There are records of a fin whale found on the bow of a ship calling in the Port of
Philadelphia that indicate the fin whale was struck somewhere in the Gulf of Maine, thus it is not
always clear for fin whales where the strike occurred.

The Ship Strike Committee has not examined this issue in depth as our purview for this document
is for right whales only. Efforts to reduce right whale strikes in this region may also benefit these
other species which are prone to vessel strikes.

The Chesapeake Bay Entrance is managed by a Traffic Separation Scheme, a Deep Water Route,
and a 2 nm radius precautionary area centered around the Chesapeake Bay Entrance LGB "CBJ."
Pilots usually board at CBJ.
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Mid Atlantic Coast:  DRAFT table 1 of 2 May 19, 2000
LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

and
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 to
 RIGHT WHALES

IMPLEMENTATION
And

OPERATING
COSTS

TIME-FRAME

Develop an
emergency
rulemaking
process to impose
restrictions on
vessels to route
traffic around
known right
whale locations
or to slow traffic
to “slow safe
speed” if a vessel
is unable to divert
around known
right whale
locations, in
particular if a
whales are
sighted in
designated
shipping lanes.
Require that
engines be ready
for maneuvering.

NMFS can
develop
emergency
rulemaking
regulations under
MMPA/ESA.
Should seek IMO
approval.

Within 24 nm
NMFS should
seek agreement
with Coast Guard
to issue an
emergency rule
under Coast
Guard
authorities.

No regular sighting
information is
available.  To
effectively manage
in this area NMFS,
in consultation with
state agencies and
the Navy (for the
Chesapeake Bay
approaches) must
establish a survey
program, focussed
on port approaches.
Part of this program
could be aerial, and
part could rely on an
opportunistic
sighting network of
fishing vessels
(charter, recreational
and commercial)
and commercial
whale watching
vessels (Delaware
Bay and Chesapeake
Bay).

None ongoing.

Patterns of
distribution of right
whales appear to be
very variable in these
areas, making the
design of any
surveillance system
difficult.

An economist
specializing in
inter-modal
transportation can
develop a per-ship
estimate of the
costs of diversions
and /or speed
restriction for in
bound or
outbound vessel.
The gross impact
for each port and
an expected
impact on a vessel
could then be
developed.

Potential
economic impacts
include:  (to be
developed)

An environmental
assessment should be
conducted as part of the
initial rulemaking
process and in support
of a proposal to IMO

Mother calf pairs
and female whales
are the most
vulnerable and most
critical for the
survival of the
species.  Knowing
where even a few of
these animals are in
their migrations and
diverting traffic
around and /or
slowing traffic in the
vicinity of these
animals will reduce
the risk of collision.

Slowing vessels
may allow sufficient
time for both a
whale and ship to
avoid a strike

Aerial surveillance is
expensive.

Likewise a sighting
network is expensive to
develop and maintain.
Information
dissemination can rely
on existing Coast Guard
notice to mariners, but
will require a dedicated
individual to assemble.

Cost estimates to
develop and implement
a coastwise surveillance
and reporting system
should be developed.

To issue an emergency
rule, a consultative
process with industry,
scientists, state agencies
and conservation
groups should be
established.

NMFS can develop
emergency rulemaking
regulations within 18
months.  Economic and
environmental impacts
must be assessed as part
of the initial rulemaking
process.  A proposal to
IMO would take two
years.

Money to support an
expanded surveillance
system would have to be
appropriated, and then a
spend plan developed.
This could take several
years.
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Mid Atlantic Coast:  DRAFT table 2 of 2 May 19, 2000
LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

and
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 to
 RIGHT WHALES

IMPLEMENTATION
and

OPERATING
COSTS

TIME-FRAME

If surveillance is
not possible or
determined to be
ineffective,
blanket speed
restrictions (13
knots of less) for
inbound/outboun
d traffic AND a
requirement that
vessels stay 30
miles off shore
(in waters over 20
fathoms) when
transiting north-
south, should be
in place from
November 15 to
April 30.

To keep vessels
offshore, the
mid-Atlantic
coast could be
designated a
seasonal Area to
be Avoided by
IMO.  Port
approaches
would be
designated as
Recommended
Routes by IMO.
The U.S would
petition IMO to
establish blanket
speed restrictions
outside 24 nm.
The Coast Guard
may have
authority to
establish a
regulated
navigation area to
24 nm.

A NEAq satellite
tagging study found
that right whales
probably move
fairly quickly
through these areas
enroute to the
calving or feeding
ground. This has
been evidenced by
satellite tag tracks of
two females with
calves that migrated
from the calving
ground to Cape Cod
directly within in
waters less than 20
fathoms and within
30 miles from shore

A better
understanding of the
timing and nature of
migration in the
vicinity of part
approaches, through
surveillance is
necessary.

Minimal R&D are
needed to direct
traffic to designated
traffic lanes.

Whale behavior
around ships, in
particular of mother
calf pairs is
unknown.  NEAq and
NMFS are studying.

Additional
information is needed
on right whale/vessel
interactions as a
function of speed,
vessel type and in
depth restricted
waters (e.g. the
shipping lanes).
Computer simulation
models are being
developed.

An economic
study with
specialists in
inter-modal
transportation can
develop a per-ship
estimate of the
cost of staying
offshore and
slowing to a
maximum safe
speed.   The gross
impact for each
port and an
expected impact
on a vessel could
then be
developed.
Because of the
number of vessels
and geographic
extent, aggregate
costs may be large
and may lead
shifts to other
modes.

An environmental
assessment should be
conducted as part of the
rulemaking process and
in support of a proposal
to IMO.

The value of
slowing a vessel
down to avoid and
or minimize impact
is uncertain when it
is not known that
right whales are
present.

Minimizing travel
distances within 30
miles of the coast
should reduce right
whale-ship
interactions.

Designation of areas to
be avoided or restricted
speed regulated
navigation areas would
require charting and
notification in Coast
Pilot and other nautical
publications.  This
could be self-enforcing,
and can be checked by
the Coast Guard during
their routine port state
control boardings.

Information needs on
whale migrations
through port approaches,
R&D on whale behavior
around ships and the
physics of a ship-strike,
and the economic impact
analysis will take several
years to complete, if
funding is available.  On
completion and
acceptance of the
studies’ findings, the
proposals would take
approximately two years
to develop and be
approved by IMO.  The
U.S. would then have at
least six months to
implement.
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Block Island Sound: approaches to Providence, New Bedford and Fall River, Buzzards Bay,
Long Island Sound

Habitat use
Recent surveillance efforts in the northeast have revealed that concentrations of right whales can
be found for relatively short periods of time (up to several weeks) in areas not previously
recognized as right whale high-use areas.  In April, 1998, right whales were found in relatively
high numbers for several weeks near the shipping lanes leading to Providence, Fall River, and
Buzzards Bay and the Cape Cod Canal. Surveys of this same area in 1999 and 2000 did not detect
any animals. It is not known at this time how this short term, high use area meshes with the
migratory corridor along the mid Atlantic coast because of a lack of surveillance in this region.

Figure A is a map showing a one day distribution in 1999 of 23 whales near the approaches to
Narragansett and Buzzards Bay. They remained in this area for several weeks.

Types of protection measures already in place
The Sighting Advisory System (SAS) was developed by NMFS to forward sighting locations to
shipping traffic via NAVTEX and the Mandatory Ship Reporting System, as well as by fax to
land-based interests.  The center point(s) of a circle(s) and a radius which encompasses all the
sightings in a given day are forwarded whenever sighting locations are provided to the SAS. Any
sightings throughout southern New England are funneled through this system.

Vessel activity in this area
This area is a major corridor for smaller coastwise vessels and tug and barge traffic carrying fuel
and heating oil and containers from New York and New Jersey to New England.  Block Island
sound can accommodate vessels of the deepest drafts.  Deep draft vessels call in New Haven,
New London, Providence, New Bedford and Fall River.  Vessels entering Block Island Sound
from the sea pick up a pilot "off" Montauk Point.

A Traffic Separation Scheme, a traffic separation zone, and two precautionary areas have been
established in the approaches to Narragansett Bay (Providence, RI).  Mariners not entering
Narragansett Bay and crossing the scheme are advised to use extreme caution when crossing.
The southern precautionary area serves the approaches to Buzzards Bay as well.
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Figure A
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Block Island Sound: Approaches to Providence, Fall River, Buzzards Bay, Long Island Sound:   DRAFT table 1 of 1 May 19, 2000
LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

And
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 to
 RIGHT WHALES

IMPLEMENTATION
and

OPERATING
COSTS

TIME-FRAME

Develop an
emergency
rulemaking
process to impose
restrictions on
vessels to route
traffic around
known right
whale locations
or to slow traffic
to “slow safe
speed” if a vessel
is unable to divert
around known
right whale
locations, in
particular if
whales are
sighted in
designated
shipping lanes.

NMFS can
develop
emergency
rulemaking
regulations under
MMPA/ESA.
Should seek IMO
approval.

Within 24 nm
NMFS should
seek agreement
with Coast Guard
to issue an
emergency rule
under Coast
Guard
authorities.

In some seasons,
right whales
have been found
in high numbers
for several
weeks at a time
in the vicinity of
the shipping
lanes.  Yet there
is no dedicated
survey effort.
These
“occurrences”
may be more
often than is
currently
thought.  To
effectively
manage in this
area NMFS, in
consultation with

There may be
sufficient occurrence
may be sufficient for
an acoustics detection
system in port
approaches.

Additional
information is needed
on right whale/vessel
interactions as a
function of speed,
vessel type and in
depth restricted
waters (e.g. the
shipping lanes).
Computer simulation
models are being
developed.

An economist
specializing in
inter-modal
transportation can
develop a per-ship
estimate of the
costs of diversions
and /or speed
restriction for in
bound or
outbound vessel.
The gross impact
for each port and
an expected
impact on a vessel
could then be
developed.

Potential
economic impacts
include:  (to be
developed)

An environmental
assessment should be
conducted as part of the
rulemaking process and
in support of a proposal
to IMO.

Identifying the
occasional
occurrence of a
large number of
whales in this area
and then diverting
traffic around and
/or slowing traffic in
the vicinity of these
animals will reduce
the risk of collision.

Slowing vessels
may allow sufficient
time for both a
whale and ship to
avoid a strike

Increasing the
vessels’ ability to
maneuver may
reduce the risk of
collision

Aerial surveillance is
expensive.

Likewise a sighting
network is expensive to
develop and maintain.
Information
dissemination can rely
on existing Coast Guard
notice to mariners, but
will require a dedicated
individual to assemble.

Cost estimates to
develop and implement
surveillance and
reporting system for
this area should be
developed.

To issue an emergency
rule, a consultative
process with industry,
scientists, state agencies
and conservation

NMFS can develop
emergency rulemaking
regulations within 18
months.  Economic and
environmental impacts
must be assessed as part
of the initial rulemaking
process.

Money to support an
expanded surveillance
system would have to be
appropriated, and then a
spend plan developed.
This could take two
years.
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Require that
engines be ready
for maneuvering.

state agencies
and others must
establish a
survey program,
focussed on port
approaches.  Part
of this program
could be aerial,
and part could
rely on an
opportunistic
sighting network
of fishing
vessels.

groups should be
established.
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Great South Channel and approaches to Boston Harbor

Habitat Use
The Great South Channel is defined as a long duration, high use area for management purposes.
Right whales are typically found in this area from late March through mid June primarily for
feeding. Some portion of the animals found in the Great South Channel migrate from the Cape
Cod Bay feeding habitat in April, crossing the shipping lanes leading into Boston Harbor. In any
given year, right whales in this area tend to aggregate in relation to topographic features such as
the 50 fathom curve or along temperature frontal boundaries, however the location of these
aggregations within the critical habitat can vary annually as well as within a season. Right whales
can sometimes be found in large social groups in this region but more often they are feeding in
areas where their food is concentrated. Figure B shows a one day distribution in 1999 of a large
concentration of right whales setting up along the 50-fathom curve in Great South Channel where
they remained for several months.

There are varying degrees of uncertainty as to seasonal distribution, migration routes, and the
extent of right whale high-density concentrations within these areas.  These areas are less
surveyed than other high concentration areas. Few, if any surveys are conducted in this area in
mid-winter.  Because of the large geographical area and poor sighting conditions, the area is not
well surveyed throughout the year.

Sightings data have been analysed to investigate long term patterns of right whale distribution
within the Great South Channel. These analyses to assess whether seasonal patterns exist, and to
what extent these patterns may be predictable from year to year are important in evaluating
possible management actions.  However data on short-term use of specific areas and patterns of
fine-scale movements are generally lacking, and would be required if shipping were to be
managed on a dynamic basis.

Four of 47 documented mortalities have been occurred in this region since 1970 - three from ship
strikes and one of unknown cause. All of the documented mortalities have been in close
proximity shipping lanes in this region.

Protection measures
Great South Channel Critical Habitat
Critical habitats for right whales were designated in 1994 under the Endangered Species Act of
1972. The critical habitat boundaries were designed using data collected through 1991 and should
be reassessed with more recent, comprehensive data. Part of the critical habitat encompasses the
shipping lanes leading to Boston.

Aerial Surveillance
Aerial surveillance has been sporadic in the Great South Channel although more dedicated effort
has been underway by the National Marine Fisheries Service in the past three years. Surveys can
occur as frequently as two to three times per week but weather can preclude survey effort for
weeks at a time.

The Sighting Advisory System (SAS) was developed by NMFS to forward sighting locations to
shipping traffic via NAVTEX and the Mandatory Ship Reporting System, as well as by fax to
land-based interests.  The center point(s) of a circle(s) and a radius which encompasses all the
sightings in a given day are forwarded whenever sighting locations are provided to the SAS. Any
sightings throughout the Gulf of Maine are funneled through this system.
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Mandatory Ship Reporting System
A year-round MSR system was put in place in July 1999 and encompasses the critical habitat area
as well as Stellwagen Bank, the approaches to Boston Harbor, and Cape Cod Bay (Figure 7).
Vessels of greater than 300 GT are required to report in when they transit the MSR boundary and
report their route, destination and speed. They in turn receive general information regarding right
whales and recent sightings within the region.

Coast Pilot and other educational materials
Information regarding right whales is printed in the recent version of the Coast Pilot. A video
titled “The Prudent Mariner” is distributed by the port authorities and shipping agents.
Informational placards and brochures are also distributed.

Vessel activity in the region
Two Traffic Separation schemes (Boston approaches and News York approaches), recommended
for deep draft vessels converge at the precautionary area south of Nantucket, in close proximity to
the Great South Channel critical habitat.  These TSS’s are composed basically of directed traffic
lanes and defined separation zones, with a second precautionary area centered around Boston
Harbor LHB "B."  Vessels entering Boston Harbor board pilots at Boston Harbor LHB "B." The
Boston approach sea-lane (TSS) is on the western edge of the Great South Channel, and just to
the north of Race point, and passing through the Stellwagen Bank National Marine Sanctuary.

Vessels transiting these areas trade at ports in northern New England and the Canadian Maritime
Provinces but are not mandated to stay in the Boston shipping lanes if they are not going to
Boston.
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Figure B
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Great South Channel, Stellwagen Bank, Wildcat Knoll, off Race Point, and Jeffrey’s Ledge:  DRAFT table 1a of 4 May 19, 2000
LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

and
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 to
 RIGHT WHALES

IMPLEMENTATION
and

OPERATING
COSTS

TIME-FRAME

Establish an alternate
shipping lane in the
Great South Channel;

and / or

Designate the
existing voluntary
shipping lane(s) as
mandatory routes.

Must seek IMO
approval for an
alternative route.
The shipping lane
is currently a
recommended
route. Changing
this to a
mandatory route
would require
IMO approval,
and amendment
to US law.

Need to assess
existing traffic
routing (from MSR).

Determining the
location of whales is
essential.  Focus
aerial surveillance
/detection/modeling
on shipping lanes

Right whales often
“set up” along a
tidal front for weeks
at a time while
feeding and
cavorting,

.

Passive acoustics
in shipping lanes
should also be
considered as part
of a long-term
management
option. (IFAW,
Cornell
University and
others are
studying passive
acoustic detection
systems in Bay of
Fundy and Great
South Channel.)

UMASS Dartmouth
is studying the
feasibility of a
predictive model
based on sea surface
temperature, frontal
data and historic right
whale sighting data.

NEAq and IFAW are
developing a GIS
database for analysis
of occurrence and
movements.

An economist
specializing in
inter-modal
transportation can
develop a per-ship
estimate of the
costs of diversions
and /or speed
restriction for in
bound or
outbound vessel.
The gross impact
for each New
England and
Canadian port and
an expected
impact on a vessel
could then be
developed.

Potential
economic impacts
include:  (to be
developed)

An environmental
assessment should be
conducted as part of the
rulemaking process and
in support of a proposal
to IMO.

The impact on
navigation safety will
be a concern as there
may be confusion
among mariners as to
the appropriate lane.

Identifying the
occasional
occurrence of a
large number of
whales in this area
and then diverting
traffic around and
/or slowing traffic in
the vicinity of these
animals will reduce
the risk of collision.

Aerial surveillance,
modeling and acoustic
detection will be
expensive. Cost
estimates to develop
and implement an
integrated system and
reporting system for
this area should be
developed.

Likewise a sighting
network is expensive to
develop and maintain.
Information
dissemination can rely
on existing Coast Guard
notice to mariners, but
will require a dedicated
individual to assemble.

The ability to shift
shipping lanes is
predicted on reliable
information with a high
degree of certainty on
real-time or probable
whale locations.  Models
and acoustic detection
systems must be ground-
truthed.

Acoustic detection
systems are in the early
stages of development.
In December 2000 an
acoustics workshop will
be held to review R&D
findings and recommend
further R&D.

Results of predictive
modeling and GIS
analysis are not expected
for 12-18 months.
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 Great South Channel, Stellwagen Bank, Wildcat Knoll, off Race Point, and Jeffrey’s Ledge:  DRAFT table 1b of 4 May 19, 2000
LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

and
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 to
 RIGHT WHALES

IMPLEMENTATION
and

OPERATING
COSTS

TIME-FRAME

Continued from
table 1a:

Establish an alternate
shipping lane in the
Great South Channel;

and / or

Designate the
existing voluntary
shipping lane(s)
as mandatory
routes.

. A simulation model
which integrates
surveillance acoustic
detection and
predictive model
information should
be developed.

. Designation of an
alternative shipping
lane, and /or mandating
the shipping lanes,
would require charting
and notification in
Coast Pilot and other
nautical publications.
Notification of lane
shifts would be through
the MSR, NAVTEX
and Notice to Mariners.
This could be self-
enforcing, and can be
checked by the Coast
Guard during their
routine port state
control boardings.

To order the use of an
alternative lane, a
consultative process
with industry,
scientists, state agencies
and conservation
groups should be
established

Money to support an
integrated system would
have to be appropriated,
and then a spending plan
developed.  This could
take two years.

A proposal to IMO could
be developed in parallel
with R&D, and
implementation would
follow the ordinary
rulemaking process.
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Great South Channel, Stellwagen Bank, Wildcat Knoll, off Race Point, and Jeffrey’s Ledge:  DRAFT table 2 of 4 May 19, 2000
LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

and
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 to
 RIGHT WHALES

IMPLEMENTATION
and

OPERATING
COSTS

TIME-FRAME

Shift shipping lanes
north through
Stellwagen Bank
National Marine
Sanctuary;

        And

Designate the
existing voluntary
shipping lane as a
mandatory route.

Must seek IMO
approval.  The
shipping lane is a
recommended
route. Changing
this to a
mandatory route
would require
IMO approval,
and amendment
to US law
(marine
sanctuaries and
Act to Prevent
Pollution from
Ships (APPS).

Need to assess
existing traffic
routing (from MSR).

Need to better
understand
occurrences of right
whales in this area
as this option may
create a greater
conflict with right
whales in the
Jeffrey’s Ledge,
Wildcat Knoll areas.

Additional
surveillance in these
areas is essential.

NEAq and IFAW are
developing a GIS
database for analysis
of right whale
occurrence and
movements.

An economist
specializing in
inter-modal
transportation can
develop a per-ship
estimate of the
costs of diversions
and /or speed
restriction for in
bound or
outbound vessel.
The gross impact
for the port of
Boston and an
expected impact
on a vessel could
then be
developed.

Potential
economic impacts
include:  (to be
developed)

An environmental
assessment should be
conducted as part of the
rulemaking process and
in support of a proposal
to IMO.

There may be an impact
on local fisheries and
navigation safety.

 Shifting the
shipping lane north
and away from
historic right whale
concentrations and
probable migration
routes to the Great
South Channel will
reduce the risk of
collision.

Shifting shipping lanes
would require charting
and notification in US
Coast Pilot and other
publications.

On completion of the
studies on right whale
distribution and impacts
of shifting shipping lanes
on local fisheries and
navigation safety the
proposals would take
approximately one year
to develop and be
approved by IMO. The
USG would then have at
least six months to
implement.
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Great South Channel, Stellwagen Bank, Wildcat Knoll, off Race Point, and Jeffrey’s Ledge:  DRAFT table 3a of 4 May 19, 2000
LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

and
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 to
 RIGHT WHALES

IMPLEMENTATION
and

OPERATING
COSTS

TIME-FRAME

Develop an
emergency
rulemaking process
to impose restrictions
on vessels to route
traffic around known
right whale locations
or to slow traffic to
“slow safe speed” if a
vessel is unable to
divert around known
right whale locations,
in particular if
whales are sighted in
designated shipping
lanes.  Require that
engines be ready for
maneuvering.

NMFS can
develop
emergency
rulemaking
regulations under
MMPA/ESA.
Should/must seek
IMO approval.

Need accurate and
timely information
on right whale
locations:
surveillance is often
difficult in this area
at this time of year
(spring) because of
weather conditions.

Focus aerial
surveillance
/detection/modeling
on shipping lanes
and high-risk area:
Jeffrey’s Ledge,
Wildcat Knoll, off
Race point.

Establish an
opportunistic
sighting network for
in Jeffrey’s Ledge,
Wildcat Knoll and
off Race Point.

Passive acoustics in
shipping lanes should
also be considered as
part of a long-term
management option.
(IFAW, Cornell
University and others
are studying passive
acoustic detection
systems in Bay of
Fundy and Great
South Channel.)

UMASS Dartmouth
is studying the
feasibility of a
predictive model
based on sea surface
temperature, frontal
data and historic right
whale sighting data.

An economist
specializing in
inter-modal
transportation can
develop a per-ship
estimate of the
costs of diversions
and /or speed
restriction for in
bound or
outbound vessel.
The gross impact
for each New
England and
Canadian port and
an expected
impact on a vessel
could then be
developed.

Potential
economic impacts
include:  (to be
developed)

An environmental
assessment should be
conducted as part of the
rulemaking process and
in support of a proposal
to IMO.

Identifying the
occasional
occurrence of a
large number of
whales in this area
and then diverting
traffic around and
/or slowing traffic in
the vicinity of these
animals will reduce
the risk of collision

Slowing vessels
may allow sufficient
time for both a
whale and ship to
avoid a strike

Increasing the
vessels’ ability to
maneuver will
reduce the risk of
collision.

Aerial surveillance,
modeling and acoustic
detection will be
expensive. Cost
estimates to develop
and implement an
integrated system and
reporting system for
this area should be
developed.

Likewise a sighting
network is expensive to
develop and maintain.
Information
dissemination can rely
on existing Coast Guard
notice to mariners, but
will require a dedicated
individual to assemble.

The ability to restrict or
direct shipping is
predicted on reliable
information with a high
degree of certainty on
real-time or probable
whale locations.  Models
and acoustic detection
systems must be ground-
truthed.

Acoustic detection
systems are in the early
stages of development.
In December 2000 an
acoustics workshop will
be held to review R&D
findings and recommend
further R&D.

Results of predictive
modeling and GIS
analysis are not expected
for 12-18 months.
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Great South Channel, Stellwagen Bank, Wildcat Knoll, off Race Point, and Jeffrey’s Ledge:  DRAFT table 3b of 4 May 19, 2000
LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

and
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 to
 RIGHT WHALES

IMPLEMENTATION
and

OPERATING
COSTS

TIME-FRAME

Continued from
 table 3a

Develop an
emergency
rulemaking process
to impose restrictions
on vessels to route
traffic around known
right whale locations
or to slow traffic to
“slow safe speed” if a
vessel is unable to
divert around known
right whale locations,
in particular if a
whales are sighted in
designated shipping
lanes.  Require that
engines be ready for
maneuvering.

. NEAq and IFAW are
developing a GIS
database for analysis
of right whale
occurrence and
migrations.

. NMFS can develop
emergency rulemaking
regulations within 18
months.  Economic and
environmental impacts
must be assessed as part
of the initial rulemaking
process. A proposal to
IMO could be developed
in parallel with R&D,
and implementation
would follow the
ordinary rulemaking
process.
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Great South Channel, Stellwagen Bank, Wildcat Knoll, off Race Point, and Jeffrey’s Ledge:  DRAFT table 4 of 4 May 19, 2000
LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

and
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 to
 RIGHT WHALES

IMPLEMENTATION
and

OPERATING
COSTS

TIME-FRAME

Impose blanket speed
restrictions (13 knots
or less) for the
duration of typical
right whale use of the
region
(approximately mid-
April through mid
June) in the Great
South Channel.

MMPA/ESA
appear to provide
authority.

Should/must
petition IMO for
a new regulatory
tool, perhaps
through PSSA
process.

A comprehensive
GIS analysis of this
region may be able
to further refine
when and where
blanket speed
restrictions should
be imposed for the
entire area.

Additional
information is needed
on right whale/vessel
interactions as a
function of speed,
vessel type and in
depth restricted
waters (e.g. the
shipping lanes.
Computer simulation
models are being
developed.

An economist
specializing in
inter-modal
transportation can
develop a per-ship
estimate of the
costs of diversions
and /or speed
restriction for in
bound or
outbound vessel.
The gross impact
for each New
England and
Canadian port
effected and an
expected impact
on a vessel could
then be
developed.

Potential
economic impacts
include:  (to be
developed)

An environmental
assessment should be
conducted as part of the
rulemaking process and
in support of a proposal
to IMO.

The value of
slowing a vessel
down to avoid and
or minimize impact
is uncertain when it
is not known that
right whales are
present.

Designation of the area
as a seasonal slow
speed zone would
require charting and
notification in Coast
Pilot and other nautical
publications.
Notification of lane
shifts would be through
the MSR, NAVTEX
and Notice to Mariners.
This could be self-
enforcing, and can be
checked by the Coast
Guard during their
routine port state
control boardings.

To order slow speed in
these areas, a
consultative process
with industry,
scientists, state agencies
and conservation
groups should be
established

A proposal to IMO could
be developed and
implementation would
follow the ordinary
rulemaking process.
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Cape Cod Bay

Habitat use
Cape Cod Bay is defined as a long duration, high use area for management purposes. Right
whales have been sighted in Cape Cod Bay in all months but peak time appears to be January
through April. This is a primary feeding and nursery area. Often, right whales are found skim-
feeding in this area, i.e. moving along the surface of the water with their mouth open to filter the
zooplankton through their baleen plates. Right whales generally concentrate on the eastern side of
the Bay to the east of the north-south traffic from/to the Cape Cod Canal. It appears that few
animals stray west of the critical habitat boundary although there have been a small number of
times when right whales have been sighted in or at the entrances to the Cape Cod Canal.

In recent years when there have been fairly high number of right whales in Cape Cod Bay (over
100 animals) they often depart the area in a short time frame – perhaps within a week – as the
food supply diminishes. These animals pass through the shipping lanes leading into Boston en
route to the Great South Channel or foraging areas to the north.

Two of 47 documented mortalities have been occurred in this region since 1970 - one from ship
strikes and one of unknown cause.

Protection measures
Cape Cod Bay Critical Habitat
Critical habitats for right whales were designated in 1994 under the Endangered Species Act of
1972. The critical habitat boundaries were designed using data collected through 1991. The data
collected in recent years indicate that this critical habitat boundary still remains as an accurate
depiction of where the majority of right whales can be found.

Aerial Surveillance
Aerial and vessel surveillance has been more frequent in recent years running from late December
through mid May. Surveys can occur as frequently as two to three times per week but weather can
preclude survey effort for weeks at a time.

The Sighting Advisory System (SAS) was developed by NMFS to forward sighting locations to
shipping traffic via NAVTEX and the Mandatory Ship Reporting System, as well as by fax to
land-based interests.  The center point(s) of a circle(s) and a radius which encompasses all the
sightings in a given day are forwarded whenever sighting locations are provided to the SAS. Any
sightings throughout the Gulf of Maine are funneled through this system.

Mandatory Ship Reporting System
A year-round MSR system was put in place in July 1999 and encompasses the critical habitat area
as well as Great South Channel, Stellwagen Bank, and the approaches to Boston Harbor.  Vessels
of greater than 300 GT are required to report in when they transit the MSR boundary and report
their route, destination and speed. They in turn receive general information regarding right whales
and recent sightings within the region. All vessels using the Cape Cod Canal are also provided
right whale sighting and navigational advisory information by the US Army Corps of Engineers
Cape Cod Canal traffic control.   In 1999, the Commonwealth of Massachusetts recommended a
speed restriction of 15 knots when right whales were seen west of the critical habitat in the Canal
to Boston shipping lanes.
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Coast Pilot and other educational materials
Information regarding right whales is printed in the recent version of the Coast Pilot. A video
titled “The Prudent Mariner” is distributed by the port authorities and shipping agents.
Informational placards and brochures are also distributed.

Vessel activity in the region
Commercial vessels transiting Cape Cod Bay include cargo vessels, passenger vessels and tugs
and tows.  These generally operate on the western side of the Bay, outside the critical habitat,
approaching Boston inshore. Recent Coast Guard regulations prohibit vessels carrying oil as
cargo by barge from transiting the Cape Cod Bay critical habitat (i.e., vessels must stay to the
west side of the Bay).
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Cape Cod Bay:  DRAFT table 1 of 2 May 19, 2000
LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

and
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 to
 RIGHT WHALES

IMPLEMENTATION
and

OPERATING
COSTS

TIME-FRAME

Pre-designate a
regulated
navigation areas
within the Cape
Cod Bay and the
critical habitat: all
vessels to travel
at “slow safe
speed;” AND
require that
vessels route
around critical
habitat; AND for
all vessels within
all of Cape Cod
Bay require that
engines be ready
for maneuvering.

The Coast Guard
has already
established a
regulated
navigation are
which prohibits
tank vessels from
operating in the
right whale
critical habitat
This regulation
could be
amended or a
new rule under
the same
authority
promulgated. (the
Ports and
Waterways
Safety Act & 33
CFR parts 160).

Cape Cod Bay is
well surveyed by the
State of
Massachusetts and
the Center for
Coastal Studies.

It appears that few
animals stray west
of the critical habitat
boundary when they
are in the Bay
although there have
been a small number
of times when they
have been sighted in
or at the entrances to
the Cape Cod Canal.

Occasional
occurrence of right
whales on the
western side and the
high volume of vessel
traffic may be
sufficient for an
acoustics detection
system in port
approaches.

Additional
information is needed
on right whale/vessel
interactions as a
function of speed,
vessel type and in
depth restricted
waters (e.g. the
shipping lanes on the
western side of the
Bay. Computer
simulation models
are being developed.

An economist
specializing in
inter-modal
transportation can
develop a per-ship
estimate of the
costs of diversions
other restrictions
for vessels unable
to or delayed in
transiting the
Cape Cod Canal.

Potential
economic impacts
include:  (to be
developed)

An environmental
assessment should be
conducted as part of the
rulemaking process.

Prohibiting traffic
and/or restricting
vessel operations
within the critical
habitat will reduce
the risk of collision.

Slowing vessels
may allow sufficient
time for both a
whale and ship to
avoid a strike

Increasing the
vessels’ ability to
maneuver will
reduce the risk of
collision

Implementation would
follow the ordinary
rulemaking process.
Designation of the
regulated navigation
area(s) would require
charting and
notification in Coast
Pilot and other nautical
publications.  This
could be self-enforcing,
and can be checked by
the Coast Guard during
their routine port state
control boardings.

.

NMFS can work with the
Coast Guard to establish
the regulated navigation
area within 18 months.
Economic and
environmental impacts
must be assessed as part
of the initial rulemaking
process.

NMFS could initiate
discussions with the
Coast Guard
immediately to establish
criteria for an emergency
rule to restrict vessel
operations.  This should
be coordinated with the
Corps of Engineers, the
Commonwealth and
others.



43

Cape Cod Bay:  DRAFT table 2 of 2 May 19, 2000
LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

and
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 to
 RIGHT WHALES

IMPLEMENTATION
and

OPERATING
COSTS

TIME-FRAME

Develop an
emergency
rulemaking process
to impose restrictions
on vessels in the
western side of Cape
Cod Bay in the event
that right whales are
sighted outside of the
critical habitat.

NMFS should
seek agreement
with Coast Guard
to issue an
emergency rule
under Coast
Guard authority:
the Ports and
Waterways
Safety Act & 33
CFR parts 160.
(Exercise of state
law would
conflict with
interstate
commerce.)

It appears that few
animals stray west
of the critical habitat
boundary when they
are in the Bay
although there have
been a small number
of times when they
have been sighted in
or at the entrances to
the Cape Cod Canal.

Occasional
occurrence of right
whales on the
western side and the
high volume of vessel
traffic may be may be
sufficient for an
acoustics detection
system in port
approaches.

Additional
information is needed
on right whale/vessel
interactions as a
function of speed,
vessel type and in
depth restricted
waters (e.g. the
shipping lanes on the
western side of the
Bay. Computer
simulation models
are being developed.

An economist
specializing in
inter-modal
transportation can
develop a per-ship
estimate of the
costs of
operational
restrictions
diversions and / or
delays.  The gross
impact for each
New England and
mid-Atlantic port
and an expected
impact on a vessel
could then be
developed.

Potential
economic impacts
include:  (to be
developed) ((to be
developed))

An environmental
assessment should be
conducted as part of the
rulemaking process.

Restricting vessel
operations when
whales are found in
the shipping lanes
on the western side
of the Bay will
reduce the risk of
collision.

Slowing vessels
may allow sufficient
time for both a
whale and ship to
avoid a strike

Increasing the
vessels’ ability to
maneuver will
reduce the risk of
collision

To issue an emergency
rule, a consultative
process with industry,
scientists, state agencies
and conservation
groups should be
established.

NMFS could initiate
discussions with the
Coast Guard
immediately to establish
criteria for an emergency
rule to restrict vessel
operations.  This should
be coordinated with the
Corps of Engineers, the
Commonwealth and
others.
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The Gulf of Maine:  Jeffrey’s Ledge, Cashes Ledge, Portland, ME traffic lanes and Platts
Bank

Habitat use
Right whales have been seen on occasion concentrated near the entrance to traffic lanes leading to
Portland Harbor and at the mouth of Portland Harbor in April and May and may occur from
October through December.  Jeffreys Ledge lies 15 miles to the south of Portland and is an area
of sporadic high-use and semi-regular use by right whales.  Similarly, Cashes Ledge 30 miles east
of Platts Bank may be another area of sporadic high-use and semi-regular use by right whales.
When seen in high numbers, right whales were observed feeding on concentrations of their
preferred food the copepod calanus.

Figures C and D are maps showing occurrence in 2000 of 36 whales over a relatively wide area in
a single day.  Whales remained in the area, including Cashes Ledge for a several week period.

Figures E is a map showing the distribution in 1999 of 8 whales over two relatively compact
areas in a single day:  6 whales on Platts Bank, east of the Portland approaches, and 2 whales on
Jeffreys Ledge. The right whales remained in this area for several weeks.

One ship strike mortality was documented in the shipping lanes leading to Portland.

Types of protection measures already in place
The Sighting Advisory System (SAS) was developed by NMFS to forward sighting locations to
shipping traffic via NAVTEX and the Mandatory Ship Reporting System, as well as by fax to
land-based interests.  The center point(s) of a circle(s) and a radius which encompasses all the
sightings in a given day are forwarded whenever sighting locations are provided to the SAS. Any
sightings throughout the Gulf of Maine are funneled through this system.

Vessel activity in this area
Vessel traffic through the Jeffreys Ledge is generally coastwise tug and barge and coastwise
vessels trading between New England Ports and the Bay of Fundy.

Portland Harbor is ice-free and offers secure anchorage to deep draft vessels in heavy weather.  It
is the Atlantic terminus of petroleum pipeline shipments to Canada.  The eastern and southern
approaches for deep draft vessels are provided by a Traffic Separation Scheme of four directed
lanes, defined separation zones and a precautionary area.  Tugs and tow and smaller vessels tend
to approach Portland close inshore.

Vessel traffic through Cashes Ledge is Halifax to Boston traffic, Boston to Europe traffic for
vessels taking the route north of Georges Bank, and Boston to the Gulf of St Lawrence and points
west.  A new Halifax to Boston service using a small container ship with a maximum speed 17
knots, is planned and two voyages a week are  likely to cross this area.
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Figure C Figure D

Figure E

Cashes Ledge
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Portland, ME traffic lanes and Platts Bank:  DRAFT table 1 of 1 May 19, 2000
LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

And
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 to
 RIGHT WHALES

IMPLEMENTATION
and

OPERATING
COSTS

TIME-FRAME

Develop an
emergency
rulemaking
process to impose
restrictions on
vessels to route
traffic around
known right
whale locations
or to slow traffic
to “slow safe
speed” if a vessel
is unable to divert
around known
right whale
locations, in
particular if a
whales are
sighted in
designated
shipping lanes.
Require that
engines be ready
for maneuvering.

NMFS can
develop
emergency
rulemaking
regulations under
MMPA/ESA.
Should seek IMO
approval.

Within 24 nm
NMFS should
seek agreement
with Coast Guard
to issue an
emergency rule
under Coast
Guard
authorities.

In some seasons,
right whales have
been found in high
numbers for several
weeks at a time in
the vicinity of the
shipping lanes.  Yet
there is no dedicated
survey effort. These
“occurrences” may
be more often than
is currently thought.
To effectively
manage in this area
NMFS, in
consultation with
state agencies and
others must
establish a survey
program, focussed
on port approaches.
Part of this program
could be aerial, and
part could rely on a
sighting network of
fishing and whale
watch vessels.

Occurrence may be
sufficient for an
acoustics detection
system in port
approaches.

Additional
information is needed
on right whale/vessel
interactions as a
function of speed,
vessel type and in
depth restricted
waters (e.g. the
shipping lanes).
Computer simulation
models are being
developed.

An economist
specializing in
inter-modal
transportation can
develop a per-ship
estimate of the
costs of diversions
and /or speed
restriction for in
bound or
outbound vessel.
The gross impact
for the port and an
expected impact
on a vessel could
then be
developed.

North-south
transiting vessels
may also be
effected.

Potential
economic impacts
include:  (to be
developed)

An environmental
assessment should be
conducted as part of the
rulemaking process and
in support of a proposal
to IMO.

Identifying the
occasional
occurrence and or
more regular
occurrence of a
large number of
whales in this area
and then diverting
traffic around and
/or slowing traffic in
the vicinity of these
animals will reduce
the risk of collision.

Slowing vessels
may allow sufficient
time for both a
whale and ship to
avoid a strike

Increasing the
vessels’ ability to
maneuver will
reduce the risk of
collision

Aerial surveillance is
expensive.

Likewise a sighting
network is expensive to
develop and maintain.
Information
dissemination can rely
on existing Coast Guard
notice to mariners, but
will require a dedicated
individual to assemble.

Cost estimates to
develop and implement
surveillance and
reporting system for
this area should be
developed.

To issue an emergency
rule, a consultative
process with industry,
scientists, state agencies
and conservation
groups should be
established.

NMFS can develop
emergency rulemaking
regulations within 18
months.

It may be necessary to
seek approval at IMO for
waters beyond 24 nm.
To draft the proposal it
would take
approximately 2 years to
develop and be approved
by IMO.  The U.S.
would then have at least
six months to implement.

Money to support an
expanded surveillance
system would have to be
appropriated, and then a
spend plan developed.
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Bay of Fundy

Habitat Use
The Bay of Fundy is defined as a long duration, high use area for management purposes. Right
whales are typically found in this area from mid to late June through October and sometimes as
late as December, for feeding, nursing of calves of the year, and courtship activity. Right whales
aggregate in the deep water Grand Manan Basin in the lower Bay of Fundy where food gets
concentrated. This aggregation often overlaps with a portion of the outbound shipping lane
leading out from St. John, New Brunswick. As much as two-thirds of the population have been
observed in recent years in the Bay which was partially accounted for by a habitat shift from
Roseway Basin into the Bay of Fundy.

Five of 47 documented mortalities have been occurred in or near this region since 1970 – three
from ship strikes and two of unknown cause.

Types of protection measures already in place
In view of the generally consistent overlap between areas of high right whale density and the
outbound shipping lane, the Scientific Committee of the International Whaling Commission
recommended in 1998 that 'the shipping lanes be narrowed and moved about 10km to the east,
away from right whale aggregations' (Journal of Cetacean Research and Management (1999)
1(Suppl):260

Bay of Fundy Conservation Area
Conservation areas for right whales were designated in 1993 by the Canadian government. The
habitat boundaries were designed using data collected through 1991 and should be reassessed
with more recent, comprehensive data. Part of the conservation area encompasses the shipping
lanes leading to St. John, New Brunswick.

Surveillance
Vessel surveillance has been carried out annually since 1980 during August and September.
Additional survey effort during June, July and September have been conducted in the past several
years. Surveys are sporadic and highly weather dependent.

Fundy Traffic
Fundy Traffic, a Vessel Traffic System which monitors all vessels of 65 feet or greater entering
and departing the Bay of Fundy, provides each vessel with information about the conservation
area and recent sightings. Vessels are asked to keep a sharp lookout for right whales.

Educational materials
Information regarding right whales is printed in the Notices to Mariners. A video titled “The
Prudent Mariner” is distributed by the port authorities and shipping agents. Informational
placards and brochures are also distributed.

Vessel activity in the region
A mandatory Traffic Separation Scheme leads traffic from the lower Bay of Fundy into St. John,
New Brunswick. Vessels heading to Eastport, Bayside and Hantsport may leave the lanes to
transit to these other ports. Oil tankers, including supertankers, are the primary type of ship which
transit to St. John.
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Bay of Fundy:  DRAFT table 1 of 2 May 19, 2000
LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

and
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 to
 RIGHT WHALES

IMPLEMENTATION
and

OPERATING
COSTS

TIME-FRAME

Shift shipping
lanes away from
highest
concentration
area.

Must seek IMO
approval to
amend;  domestic
authority exists.

Information on
right whale
distribution
within the
conservation
area and
shipping lanes as
a function of
level of survey
effort has been
developed and is
under study.

Several research
groups are studying
passive acoustic
detection systems in
Bay of Fundy.

Ability to shift
lanes is
dependent on
impact on local
fisheries and
impact on
navigation
safety.

Ability to shift lanes is
dependent on impact on
local fisheries and other
marine resources, and
impact on navigation
safety.

Shifting vessel
traffic away from
historic high whale
locations within the
conservation area
will reduce the risk
of collision.

Shifting shipping lanes
would require charting
and notification in
Sailing Directions and
US Coast Pilot and
other publications.
This would be overseen
by the Canadian Coast
Guard operated VTS in
the Bay of Fundy.

On completion of
the ongoing and
discussions, the
proposal would take
approximately one
year to develop and
be approved by
IMO. The Canadian
government would
then have at least six
months to
implement.

This proposal faces
face the following
obstacles:

Line shipping lanes
with acoustic
deterrents and/or
equip vessels with
acoustic deterrents.

Vessel equipment
standards would
require IMO
approval

We do not know
the potential
consequences of
displacing target
animals or on
non-target
animals (e.g.
porpoises).

A preliminary study
on acoustic
deterrence in the Bay
of Fundy is being
conducted by WHOI
in the summer 2000.

Cost estimates
to equip
vessels must be
developed.

Several conservation
groups have raised
concerns about
introducing an acoustic
deterrent in the Bay of
Fundy as this could
adversely impact one of
the right whales’
primary habitats as well
as other creatures.

Unknown.  There
are many questions
about the feasibility
and the approach
that are undefined
and unanswered.

There is no evidence
from other baleen
whales to suggest
that acoustic
deterrents would be
effective.

Costs for acoustic
detection are under
study and will be
considered in the
December 2000
acoustics workshop.

Acoustic deterrence
is an unknown.
Vessel equipment
standards would
require IMO
approval, a long
process.
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Bay of Fundy:  DRAFT table 2 of 2 May 19, 2000
LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

and
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 to
 RIGHT WHALES

IMPLEMENTATION
and

OPERATING
COSTS

TIME-FRAME

Develop an
emergency
rulemaking
process to impose
restrictions on
vessels to issue
an emergency
rule to route
traffic around
known right
whale locations
or to slow traffic
to “slow safe
speed” if a vessel
is unable to divert
around known
right whale
locations, in
particular if a
whales are
sighted in
designated
shipping lanes.
Require that
engines be ready
for maneuvering.

Uncertain.   Will
require legal
review

There is no
dedicated survey
effort for shipping
management.  The
Bay of Fundy is
subject to long
periods of fog,
which would limit
the effectiveness of
an aerial
surveillance system.

Additional
information is needed
on right whale/vessel
interactions as a
function of speed and
vessel type.
Computer simulation
models are being
developed.

Several research
groups are studying
passive acoustic
detection systems in
Bay of Fundy.

Ability to
reroute vessels
or slow vessels
on an
emergency
basis is
dependent on
impact on local
fisheries and
impact on
navigation
safety.

Ability to reroute
vessels or slow
vessels on an
emergency basis is
dependent on
impact on local
fisheries and impact
on navigation
safety.

Restricting vessel
operations within
the conservation
area when whales
are found in the
shipping lanes may
reduce the risk of
collision.  However,
this is highly
dependent on the
ability to sight and
/or detect whales.
Fog and current
technology severely
limit the potential
benefit of this
option.

Increasing the
vessels’ ability to
maneuver will
reduce the risk of
collision

Aerial surveillance is
expensive.

To issue an emergency
rule, a consultative
process with industry,
scientists, provincial
agencies, and
conservation groups
should be established.

An estimate cannot be
provided at this time to
institute an emergency
management regime in
the Bay of Fundy.
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Roseway Basin

Habitat use
Roseway Basin is defined as a long duration, high use area for management purposes. Right
whales are typically found in this area from at least July through October, for feeding and
courtship activity. Right whales were seen concentrated in the deep water basin between Browns
and Baccaro Banks, approximately 40 miles south of the southern tip of Nova Scotia, during
vessel surveys in the 1980’s.  However this area appeared to be virtually abandoned for the early
part of the 1990’s. Recent limited survey effort did detect right whales back in this region in
2000.

Types of protection measures already in place
The Scientific Committee of the International Whaling Commission recommended in 1998 that
'this high-use area be designated as an area to be avoided by shipping' (Journal of Cetacean
Research and Management (1999) 1(Suppl):260)

Roseway Basin Conservation Area
Conservation areas for right whales were designated in 1993 by the Canadian government. The
habitat boundaries were designed using data collected through 1991. This conservation area does
not overlap with any shipping lanes, however large ships are known to transit through the area en
route from ports to the north and east to the Bay of Fundy and New England ports.

Surveillance
Vessel surveillance was carried out in the mid to late 1980’s until diminished funding and an
abandonment or the area reduced survey effort. Since that time, the area has been surveyed
primarily from aerial platforms which only survey the habitat a few times within a season.

Educational materials
Information regarding right whales is printed in the Notices to Mariners. A video titled “The
Prudent Mariner” is distributed by the port authorities and shipping agents. Informational
placards and brochures are also distributed.

Vessel activity in the region
Ships transiting to ports in New England and the Bay of Fundy likely pass through this habitat.
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Roseway Basin conservation area:   DRAFT table 1 of 1 May 19, 2000
LIMITATIONS and CONSIDERATIONS

POTENTIAL
MANAGEMENT

OPTIONS

LEGAL
AUTHORITIES

INFORMATION
NEEDS
and /or

INFORMATION
AVAILABLE

R & D:
ONGOING

and
R&D

NEEDED

ECONOMIC
IMPACTS ON

SHIPPING
INDUSTRY

&
PORT
COMMUNITY

ENVIRONMENTAL
IMPACTS

POTENTIAL
BENEFITS

 to
 RIGHT WHALES

IMPLEMENTATION
and

OPERATING
COSTS

TIME-FRAME

Designate as an Area
to be Avoided.

Must seek IMO
approval.

Whales have not
frequented Roseway
Basin in recent
years.  Additional
survey information
on right whale
occurrence in this
area and adjacent
area where ships
would change their
routes to is
necessary.

Need shipping
information on
traffic transiting
through or near area.

NMFS surveyed this
area in 1999 and will
again survey this area
in 2000.

A comparison of
identified individual
right whales that
frequented Roseway
basin in the past
against right whales
now frequenting the
Bay of Fundy might
shed light on whether
the Roseway Basin
right whales are now
congregating in the
Bay of Fundy, or are
elsewhere.

Unknown, but
should be
minimal.  Should
be assessed in
support of an
IMO proposal.

Unknown, but should
be minimal.  Should be
assessed in support of
an IMO proposal.

As right whales
have not been
sighted in the
Roseway Basin
Conservation Area
in recent years, the
benefit is minimal,
though must be
reevaluated
annually.

A concern is not to
shift traffic into an
area where whales
may be
congregating.

Designation of
Roseway basin as an
Area to be Avoided
would require charting
and notification in
Sailing Directions and
US Coast Pilot and
other publications.
This would be self-
enforcing and could be
spot checked by
checking vessel logs
during routine port state
control boardings.

When an action is
warranted a proposal to
IMO and domestic
implementing regulation
would take 2-3 years.
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APPENDIX 1
SEVERAL CLOSE ENCOUNTERS BETWEEN SHIPS AND RIGHT WHALES IN

SOUTHEAST U.S. DURING 2001 CALVING SEASON

Florida FMRI/ Georgia DNR Offshore Aerial Surveys for Right Whales
St. Simons Island, GA
Provided by Lisa Conger

January 8, 2001

Week One: A close encounter

The Offshore aerial survey team converged on St. Simons Island on January first. The other aerial
survey teams had a very bountiful December, wracking up more sightings in one month than all
survey teams combined over the two years prior. We were anxious to see if any right whales were
to be revealed offshore. The FMRI/GDNR offshore aerial survey team (OSS) flew four days this
past week, accumulating nine right whale sightings. Two of those nine sightings were duplicates
of EWS sights for those days and were not reported (those callosity patterns sure are helpful…).
Two of the sightings were in the OSS area, another two were in the EWS area (which we transit
through for lunch and fuel) and probably most interesting, three of the sightings were in what we
call the “buffer zone”. When the Offshore survey was designed, a three mile buffer zone was left
between the EWS area and the OSS area.  For obvious safety reasons, two planes flying at the
same altitude with almost everyone focusing downward, do not need to overlap air space. This
area is, however, covered visually by both survey teams. Preliminarily, it seems that many of the
whales are frequenting this area.

The Close Encounter:

The OSS team had a very harrowing experience during yesterday’s flight. As the plane transited
to the offshore area after lunch, a mother and calf right whale pair was sighted. Upon taking a
closer look, it was recognized as Mavynne (#1151) and her calf, already seen and reported by the
EWS team that day. However, as we looked around, a large fast moving container ship was
headed straight for them. The OSS team flew by the ship to get the name and hailed it on the
VHF radio. The mate responded immediately. However, it quickly became obvious that the
mate’s first language was not English and we had a communication problem. The OSS observer
continued to try to explain that the ship had two endangered whales immediately off their bow
and advised the mate to alter course in either direction. As the ship was now bearing down on the
pair within a mile, things seemed grim. Momentarily, the message seemed to get through and
observers in the plane could see the ship altering course to it’s starboard. Immediately the mood
in the plane changed as observers began to feel relief and even exhilaration that they had actually
routed a ship around Mavynne and her calf, most likely saving their lives. As the plane banked
around a complete circle, it’s hard to say the horror that was felt at the sight below. Somehow the
ship’s mate had decided that he’d altered the wrong way initially and was coming hard back to
port. The mother and calf pair was directly in the ship’s path. The ship appeared to maintain its
speed throughout the incident. With about one ship’s length of distance separating the whales
from that huge bulbous bow, the whales disappeared below the surface. Observers in the plane
held their breath with cameras posed to document the worst. When the ship was half way over the
point where mom and calf had last been seen, observers saw fluke print upwellings just outside of
the ship’s wake. The animals were kicking hard, subsurface, away from the ship! Whew! One
more time around and observers were able to confirm that the two had survived unscathed! They
surfaced together, swimming at a rapid pace away from the ship.   I can say that this is the closest
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encounter that I’ve ever witnessed (or ever hope to) between a ship and whales. It was clear that
these whales did at the last minute display some avoidance behavior.  It would be impossible to
say what would have happened had they been just to the starboard side of the bow or if they’d
had no escape route. Clearly not all right whales demonstrate avoidance, or if they do, much of
the time the last minute reaction isn’t enough. Mavynne and her calf seemed to have a bit of luck
on their side.   Another sighting just in from the OSS team. Again, in the ‘buffer zone’. I welcome
any questions or comments that any of you may have about our surveys or this incident. The OSS
team, consisting of Laura Morse, Chris Hoefer, Peter Duley, Annie Douglas and myself, will be
in place until the middle of March.  Cheers, Lisa   --

New England Aquarium Early Warning System Surveys for Right Whales
Fernandina Beach, FL
Provided by Chris Slay

2/08/01  At 1059, EWS team begins circling for photos and notes a sub approaching, inbound
for Kings Bay. They estimated the sub to be ~3.5 NM SE and on a  heading directly to the whales
position (hdg NW).    
Whales 1059 hours 30 33.9 08 05.5  Mother/calf-- mostly at surface, swimming  slowly to
the S.  (whales are estimated approx. 3.5 NM, NW of  sub)  The plane crew continued circling
on the whale while calling the sub on VHF 16. Made  contact at 1105 hours. The sub crew
acknowledged and stated that they would post  an additional lookout and reduce speed to 10
knots. Sub was observed going slow, further educing speed as it neared the whales. Observers
estimate sub's speed at less than 10 knots.
Submarine inbound for Kings Bay /  Whales 1113 hours 30 33.7 081 05.4 (sub heading NW at
less than 10 knots, whales were moving slowly  south)  When the sub
was an estimated 200 meters from  the pair, the whales dove and apparently changed direction,
almost 180 degrees.  When they resurfaced, less than a minute later, they were an estimated 300
meters off  the starboard beam of the sub and headed NE.    
Last location of Whales 1118 hours 30 33.4 081 05.3  At this time sub crew transmitted that
they  would be maintaining course and slow speed for the remainder of their  trip.

2/10/01  At 1101 EWS team noticed a vessel approaching  a pair of whales they had finished
photographing 2 minutes earlier. The  vessel was headed toward the whales so they flew over to
get an exact position,  vessel name and to radio the ship.    
Whales 1059 hours 30 59.6 08101.9  Mother/calf-- surfacing/submerging, not making  much
forward progress. Pointed in a southerly direction. (whales are 1.9 NM, ESE of ship)
Ship- Winfield (Nassau), outbound from  Brunswick 1101 hours 31 01.5 081 13.7 heading
ESE
The crew was not able to get a response from  the ship on VHF 16 and 13. When the ship was
1NM from the whales the pair  changed direction and began swimming NNE, across the path of
the ship. This may have been in response to detecting vessel noise? The skipper of the dredge
Lindholm, working the Brunswick channel and educated by high-quality CCI  observers,
overheard the EWS crew's attempts to raise the Winfield. He responded  and asked the EWS crew
for a location and asked which way the Winfield should  alter course. He then successfully raised
the Winfield, explained the situation  and the ship made the suggested course change to port
(NE). No change is speed  was apparent. When this course change was made, at approx. 1111
hours, the ship  was .5 NM from the whales and closing. Until the course change occurred it
looked like collision might be imminent. When the ship changed course the whales  appeared to
respond, possibly to a change in the accoustic signature of the  vessel (?), and they changed
direction and headed WSW. The dredge captain relayed an updated location from the EWS crew
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and gave the ship an "all clear". At 1117  hours the ship went to a course of ~150 degrees. A
rough speed check was done at  this time.

1117 30 59.70 081 11.10  1127 30 58.46 081 08.81  2.4 NM in 10 minutes = 14.4 knots
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APPENDIX 2
Excerpt from the

GENERAL PROVISIONS OF SHIP ROUTEING

INTRODUCTION
The General Provisions  on Ships'  Routeing are established pursuant to regulation V/8 of the
SOLAS (Safety of Life at Sea )Convention.

I   OBJECTIVES

1.1 The purpose of ships' routeing is to improve the safety of navigation in converging areas and
in areas where the density of traffic is greet or where freedom of movement of shipping is
inhibited by restricted sea room, the existence of obstructions to navigation, limited depths or
unfavorable meteorological conditions. Ships' routeing may also be used for the purposes of
preventing or reducing the risk of pollution or other damage to the marine environment caused by
ships colliding or grounding in or near environmentally sensitive areas

The precise objectives of any routeing system will depend upon the particular hazardous
circumstances which it is intended to alleviate, but may include some or all of the following.

..1   the separation of opposing streams of traffic so as to reduce the incidence of head-on
encounters;

.2    the reduction of dangers of collision between crossing traffic and shipping in
established traffic lanes;.

.3   the simplification of the patterns of traffic flow in converging areas;

.4   the organization of safe traffic flow in areas of concentrated offshore exploration or
exploitation;

.5   the organization of traffic flow in or around areas where navigation by all ships or by
certain classes of ship is dangerous or undesirable:

.6   the organization of safe traffic: flow in or around or at a safe distance from
environmentally sensitive areas;

.7   the reduction of risk of grounding by providing special guidance to vessels in areas
where water depths are uncertain or critical;

.8   and the guidance of traffic clear of fishing grounds or the organization of traffic
through fishing grounds.

2  DEFINITIONS

2.1 The following terms are used in connection with matters related to ships' routeing

.1      Routeing System
        Any system of one or more routes or routeing measures aimed at reducing the risk of
casualties; it includes traffic separation schemes.  two-way routes, recommended tracks,
areas to be avoided inshore traffic zones, roundabouts, precautionary areas and deep-
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water routes

.2     Mandatory routeing system
A routeing system adopted by the Organization (IMO) in accordance with the
requirements of regulation V./8 of SOLAS for mandatory use by all ships, certain
categories of carrying certain cargoes.

.3   Traffic separation scheme
 A routeing measure aimed at the separation of opposing streams of traffic by the
establishment of traffic lanes.

.4   Separation zone or line
A zone or line separating the traffic lanes in which ships are proceeding in opposite or
nearly opposite directions; or separating a traffic lane from the adjacent sea area; or
separating traffic lanes designated for particular classes of ship proceeding in the same
direction.

.5   Traffic lane
An area within defined limits in which one way traffic is established.  Natural obstacles,
including those forming a separation zone, may constitute a boundary.

.6   Roundabout
A routeing measure comprising a separation point or circular separation zone and a
circular traffic lane within defined limits.  Traffic within the roundabout is separated by
moving in a counterclockwise direction around the separation point or zone.

  .7   Inshore traffic zone
A routeing measure comprising a designated area between the land ward of a traffic
separation scheme and the adjacent coast to be used in accordance with the provisions of
rule 10 (d), as amended, of the International. Regulations for Preventing Collisions at
Sea, 1972(Collision Regulations).

.8   Two way routing
A route within defined limits inside which two-way traffic is established, aimed at
providing safe passage or ships through waters where navigation is difficult or dangerous.

.9   Recommended route
A route of undefined width, for the convenience of ships in transit, which is often marked
by centerline buoys.

.10   Recommended tracks
A route which has been specially examined to ensure so far as possible that it is free of
dangers and along which ships are advised to navigate,

.11   Deep-water route
A route within defined limits which has been accurately surveyed for clearance of sea
bottom and submerged obstacles as indicated on the chart.
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.12   Precautionary Area
A routeing measure comprising an area within defined limits where shirts must navigate
with particular precaution and within which the direction of traffic now may be
recommended.

.13   Area to be avoided
A routeing measure comprising an area within defined limits in which either navigation is
particularly hazardous or it is exceptionally important to avoid casualties and which
should be avoided by all or certain classes of ships..

.14   Established direction of traffic flow
A traffic flow pattern indicating the directional movement of traffic as established within
a traffic separation scheme.

.15   Recommended direction of traffic flow
A traffic flow pattern indicating a recommended directional movement of traffic where it
is impractical or unnecessary to adopt an established direction or traffic flow.
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APPENDIX 3
A REVIEW OF THE ISSUE OF VESSEL SPEED AND HOW IT RELATES TO

VESSEL\WHALE COLLISIONS

Amy Knowlton and Bruce Russell, co-chairs of the Ship Strike Subcommittee

INTRODUCTION

The role of vessel speed in the frequency and severity of vessel strikes with whales has recently
been a topic of considerable debate. The primary issue at hand is whether a reduction in vessel
speed will reduce the number of strikes with whales. If yes, when and where should speed
restrictions be used, how many strikes would be prevented, what speed is considered slow enough
to have the maximum benefit, and what would be the economic ramifications of such restrictions?

To address the topic of the role of speed in vessel strikes with whales as well as exploring the
feasibility of using ship routing measures to reduce vessel/whale collisions, the Northeast
Implementation team requested the co-chairs of the Ship Strike Subcommittee to review these
topics and provide recommendations on further studies that might be needed to fill in gaps in
knowledge.

The following is a summary of the research and findings described in the final document on the
review of ship speed which was provided to the NOAA Fisheries in 1999. The information below
has been revised if additional findings have been described.

RESEARCH AND FINDINGS
At this point in time there are five research efforts that are either completed or in progress

that pertain to ship/whale collisions and which also touch on the speed issue. For each of these
studies, the major findings are listed in bold, then a description is provided of each study and how
those findings were determined.

STUDY 1
COLLISIONS BETWEEN SHIPS AND GREAT WHALES
A manuscript published in Marine Mammal Science in January, 2001.

• Stranding data indicate that ship strikes may be responsible for significant numbers of
mortalities in regional populations of many large whale species and that such
mortalities occur far more frequently than recognized to date.

 
• A higher proportion of fatal strikes involve large vessels (i.e. greater than

approximately 20 meters).
 
• All types of large vessels appear to have the potential of striking whales (e.g.,  tankers,

bulk carriers, ships, military ships, ferries, and cruise ships).
 
• Many ship strikes involving vessels over about 400 ft appear to go unrecognized by

vessel crew; those that are recorded are often not discovered unless the whale becomes
pinned to the vessel bow and is noticed upon entering port.  The time, location, and
vessel speed of collisions involving bow pinned whales can sometimes be determined
retrospectively by examining ship engine logs for unexplained changes in propeller
pitch and reduced ship speed.
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• In those cases where struck whales were seen before the collision, they surfaced

immediately before the vessel - too late for the vessel to take evasive action.
 
• Most collisions appear to occur in coastal areas with heavily traveled ship corridors,

although these findings may be biased as carcasses are more likely to be detected if hit
near shore.

 
• The risk of fatal or serious injuries to whales from ship strikes appears to increase

significantly at speeds of above approximately 13 knots.  We found few reports of fatal
or serious injury collisions at speeds under 13 knots.  This may be because:

 
1. Whales are far more successful at avoiding ships moving at less than 13 knots;
2. Ships spend most of their transiting time at speeds of 13 knots or above;
3. Collisions at speeds of less than 13 knots are less likely to inflict serious injury on either

whales or ships and thus be less likely to be noted and reported; and/or
4. The low number of collisions at speeds of less than 13 knots is an artifact of the small

sample size of collision records we were able to find.

• Average vessel speeds have increased over the past century; the proportion of trans-
Atlantic passenger vessels able to operate at sustained speeds of 15 knots or greater has
risen from 10% of all new vessels entering into service in the 1870’s (15/158) to 100% in
the 1950’s, 1960’s and 1970’s (n = 94 for all three decades). The proportion of new
passenger vessels with sustained speeds of over 20 knots has increased from 1.9% in the
1880’s (3/163) to 95% in the 1970’s (18/19).

• The proportion of all merchant ships operating at speeds of 15 knots or greater
increased from 29% of the total in operation in 1933 to 39% in 1950. Data were not
available to assess more recent time periods.

The purpose of this study was to collect  anecdotal records of collisions between  motorized
vessels and whales for which information is known on the vessels and circumstances involved in
order to describe: 1) the types of vessels involved in strikes.
2) the speeds at  which strikes occurred, 3) the severity of impact to the whale versus vessel type
and speed, 4) the number of vessel operators who knew a whale was in their path, 5) how the
vessel operators knew they had struck a whale, and 6) whale species involved in strikes. The
second focus was to review large whale stranding databases from the United States, Italy, France,
and South Africa to describe: 1) whale species involved in strikes, and 2) the proportion of
mortalities attributable to ship strikes.

Anecdotal records were collected from a number of different sources:  a request for ship strike
event descriptions posted on MARMAM (a whale research email discussion group), published
literature on ship collisions, unpublished data collected by other researchers, newspaper accounts
of strikes, and interviews with ship captains. The type of data requested was: date of collision,
species struck (if known), fate of whale (see below), vessel type, name and size, speed at
collision, location of strike, description of event, and source of information.

The fate of whale is described as: killed, severely injured (bleeding cuts observed on the whale or
blood seen in the water with no subsequent sightings of the animal to know if it survived),
slightly injured (observed cuts or scars with no reports of blood, or some behavior changes such
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as swimming in a circle but not thought to be fatal), and unknown injury (animal not resighted
after collision).

For stranding records, each of the long-term curated databases were searched for all dead large
whales. Detailed records were requested for dead whales with massive blunt impact trauma or
propeller wounds, or whales carried into port on the bows of ships.

The results were:

1) fifty-four strikes were documented between mid 1930’s through 1998 for which at least
vessel type, vessel size, or speed at impact were known.

2) vessel speed at the time of collision ranged from 6 to 51 knots
3) in 15 cases, whales were not seen before the collision; in 22 cases the whales surfaced

immediately in front of the vessel too late to be avoided; in the remaining 17 cases, there was
insufficient information to determine whether whales were seen before they were struck

4) vessel damage was incurred in 14 cases; affirmative reports of no damage were documented
in 13 cases; and for the remaining 26 cases, no information was available

5) evidence of ship collisions was found for 11 species of great whales. The species most
frequently involved in reports of ship strikes was the fin whale.

The Lloyds Registry of Shipping was reviewed for both the number of ships in operation and the
maximum sustained speeds of passenger vessels. The data show a three-fold increase in the
number of ships greater than 100 gross tons between 1890 and 1950 with that number stabilizing
through the 1970’s (the last decade of data assessed). Speeds of passenger vessels have increased
throughout the time period assessed (1830’s - 1970’s) with no passenger vessels able to exceed
15 knots until the 1870’s (10%). This proportion increased for each decade over this time period
reaching 100% of new passenger vessels able to exceed 15 knots by the 1950’s. Although
comparable data for each decade was not available for merchant ships, an annual assessment of
maximum ship speeds for all ships in service (both merchant and passenger vessels) in 1933 and
1950 provided by Lloyds Registry of Shipping shows that in 1933, 29% of all merchant ships
(including passenger vessels) could operate at speeds of 15 knots or greater. In the 1950’s, this
proportion had increased to 39% of the total. Merchant ships tend to be, on average, 5-8 knots
slower than passenger vessels. [Note: industry representatives noted that recent information on
ship numbers and speeds can be found in Lloyds Registry of Shipping but in a different format.
They also note that increased vessel size and speed has reduced the number of ships operating
from 1970 onward. This trend is displayed in the Shipping/Right Whale Workshop report (1997)
with data analysis indicating a reduced number of trips to ports along the eastern seaboard after
1970 for data tallied between 1954 and 1993.]

STUDY 2
HYDRODYNAMIC EFFECTS OF LARGE VESSELS ON RIGHT WHALES
Two reports to the National Marine Fisheries Service on a research project conducted by Amy
Knowlton in collaboration with scientists at MIT:
Knowlton, A.R., F.T. Korsmeyer, and B. Hynes. 1998. The hydrodynamic effects of large vessels

on right whales, phase two. Final report for National Marine Fisheries Service Contract
No. 46EANF60004. 13 pp.

Knowlton, A.R., F.T. Korsmeyer, J.E. Kerwin, H.Wu, and B. Hynes. 1995. The hydrodynamic
effects of large vessels on right whales. Final report for National Marine Fisheries
Service Contract No. 40EANFF400534. 35 pp.
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• The risk of collision with a passing ship for a passive (i.e. non responding, non moving)
whale is largely independent of the hydrodynamic forces on the whale due to the motion
of the ship.

 
• A whale which “appears” (i.e. a whale which comes to the surface after a dive for

example) after the initial positive sway force from the ship has passed can be drawn into
a ship even if it is outside of the beam width of certain ships and the hydrodynamic
forces do affect the risk of collision with a ship in these situations.

 
• In general, collisions with a passive whale tend to occur towards the bow of  the ship.

Collisions with an appearing whale tend to occur along the length of the vessel with
some situations bringing the whale close to the propeller.

 
• A passive whale which is submerged under a ship is in increasing danger of collision

with either the ship or the sea floor as water depth decreases.
 
• If a whale is trying to escape the approaching ship, reduced ship speed will increase its

ability to avoid collision.
 
• The level of the hydrodynamic forces and the resulting force of impact on the whale

with either the ship or the sea floor will increase with increased ship speeds.

This project concept was initiated by A. Knowlton and was funded by the National Marine
Fisheries Service starting in 1994. Scientists at the Ocean Engineering Department at the
Massachusetts Institute of Technology (MIT) were subcontracted to carry out the objectives of
this project. The primary objective of the project was to look at the role of the hydrodynamics of
large vessels on interactions with right whales. The idea was based on anecdotal stories of a
sailboat being unexpectedly drawn towards the stern of a large passing ship, and of scuba divers
being tugged away from the bottom by a large vessel passing overhead. Also, ships that pass too
close to one another can be drawn into each other resulting in a collision. The question was
whether such hydrodynamic forces could draw in a right whale and cause an interaction even if
the whale was not directly in the path of the ship. Two reports were generated.

For this project, an existing computer program, which calculates the forces created by pressure
fields as the water moves around the ship’s hull, was extended to simulate how a rigid-body
whale would move in relation to these forces.  Detailed force calculations and simulations were
carried out for three vessel types for “passive” whale situations and one vessel types for
“appearing” whale situations. Funding limitations precluded further work. During these
simulations, a “passive” whale, i.e. one that would not respond to the approaching ship, was
placed one ship’s length in front of an approaching ship (ship types included a 148 meter Mariner
class container ship,  a 150 meter Navy destroyer, a 191 meter Panamax tanker, a 300 meter cargo
ship – SL-7, and a 300 meter VLCC – very large crude carrier) at water depths ranging from 4-18
meters at varying distances inside and outside the maximum beam width of the ship. The
simulation showed that for the largest ship (VLCC: length 300 meters, draft 15.4 meters, beam 50
meters), a whale placed 2.5 meters inside the maximum beam width of the ship would be pushed
away from the ship by the initial positive sway force before being drawn back in by the negative
sway force and there would not be a collision. In this scenario, the whale is in danger of collision
if it is in the effective beam width (the greatest beam width at which a collision would occur),
which is 45 meters (2.5 meters on either side of the vessel) as opposed to the maximum beam
width which is 50 meters. The maximum effective beam width vs. actual beam width was
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calculated as 16.2 meters vs. 18 meters for the Navy destroyer and 36 meters vs. 36 meters for the
SL-7 (i.e. negligible pushing away force at certain water depths). Thus, passive whales were not
in increased danger from passing ships from a hydrodynamics point of view, although sleeker
vessels have lower hydrodynamic forces that would push a whale away from the vessel. The
difference between the maximum beam width and the effective beam width was most pronounced
in larger and wider vessels.

The next scenario that was simulated was a situation where a whale “appears” near the bow of a
ship, such as after a deep dive. For these simulations the whale was placed three meters forward
of the bow of a VLCC with dimensions: length – 300 m, beam – 50 m, and draft – 15.4 m, and at
depths between 10 and 14 meters. In this “appearing” situation, the positive sway force that
would push the whale away from the bow has already passed, and thus the whale experiences the
negative sway force and can get drawn in from outside of the beam width of the vessel. In these
simulations, the whale placed at a 6 meter depth was drawn into the ship from as much as 15
meters outside of the beam width of the ship.  In the simulation where the whale was at a depth of
14 meters and 7.5 meters outside of the beam width, the whale actually appears to go through the
propeller disk area.

A third scenario that was simulated was a submerged, passive whale in shallow water situations.
In this simulation, the whale was placed at a depth of 18 meters at the midline and halfway
between the midline and the beam width of a VLCC. The water depths ranged from 20 to 32
meters (VLCC draft is 15.4 meters). For all these situations, the whale was driven towards the
seafloor. At a 20 meter water depth, the whale is driven into the seafloor when at the midline or
halfway from the midline to the beam width. In the 24 meter water depth and the whale at the
midline, the whale was driven into the bottom but then drawn back towards the ship’s hull as the
stern approaches. For all the other scenarios, the whale was not drawn into the ship. The impact
that colliding with the seafloor might have on the whale is unknown.

These results indicate that the behavior of the whale within its environment (the whale does not
try to avoid the vessel in any of these above simulations) can influence how the role of
hydrodynamic effects of large ships on whales.  If the whale does not try to take avoidance
action, then the speed of the vessel will not change the results of these scenarios as the forces will
change relative to each other as the vessel speed increases. The only factor that would change
which might be important is the velocity at which the whale collides with the vessel or the
seafloor. The velocity at which the whale is moved by these forces would increase with increased
speed

In situations where a whale does take avoidance action, speed is an integral factor. To simulate
the role of whale behavior, a whale moving at a speed of five knots perpendicular to the
approaching ship (a VLCC) was placed at a 10 meter water depth at the ship’s midline and
“appearing” 3 meters forward of the bow. In this situation, the ship collided with the whale at 10,
15, and 20 knots. However, when the moving whale was placed halfway between the midline and
the beam width, a collision occurred for the ship speed of 20 knots only. In all the other cases, the
moving whale avoided collision.

STUDY 3
COMPUTER SIMULATIONS OF INTERACTIONS BETWEEN THE NORTH
ATLANTIC RIGHT WHALE (EUBALAENA GLACIALIS) AND SHIPPING
A masters thesis completed by Heather Clyne at Napier University in Edinburgh, Scotland
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• Computer simulation model shows that, for one simulation with whales that are diving
to depth, as the ship speed increases, the total collision rate with whales decreases.

 
• The proportion of collisions with the side of the ship decreases with increasing speed
 
• The proportion of collisions with the bottom of the ship remains fairly constant with

increasing speed
 
• The proportion of collisions with the bow increase with increasing speed

• The rate of collision for a VLCC (300 meters in length) was more than double than that
of a container ship (198 meters in length) and approximately 10 times greater than the
rate of collision for a fishing vessel (22 meters).

This work was carried out by Heather Clyne at Napier University in Scotland for a Masters in
Software Technology. Her thesis describes the development of a computer simulation model to
simulate interactions between ships and right whales. For the model, a series of parameters for
both the whales and the ship were defined. For the ship, the elements selected for the simulation
were number of ships, speed, length, breadth, depth, and heading. For the whales, the elements
selected for the simulation were number of whales, body size of whale, speed, time of dive, depth
of dive, proportion of dive cycle in dive, proportion of dive cycle surfacing from dive, proportion
of dive cycle resting on surface, and heading. While there are considerably more parameters
which could be included in these simulations, the author felt that in order to develop a simulation
appropriate for the thesis work, movements of the ship and whales would not be influenced by the
presence of the other, i.e. the ship maintained a constant course and did not attempt to avoid
whales. And the whales were considered passive, not responding to the vessel.

The goal of this thesis was to develop a simulation model that, at a minimum, could incorporate
these parameters and define collision rates at various locations of the ships hull - bow, sides, and
bottom - at varying ship speeds. Although the thesis describes this rate for only one vessel (a
container ship), the author has continued her work and has provided collision rates for two other
vessel types - a super tanker and a fishing vessel - allowing for comparison.

For the simulations, the parameters chosen were as follows:
A simulation box size of 10,000 x 10,000 meters (10 km x 10 km or 5.5 nmi x 5.5 nmi)

Whale –
Max dive time = 600 seconds
Max dive depth = 40 meters
Average speed = 2 meters/sec
Maximum speed = 4 meters/sec
Percentage of dive to level out a bottom of dive = 20%
Percentage of dive at bottom = 20%
Percentage of dive when arriving back at surface = 20%
Percentage of dive at surface = 40%
Whale moving in straight line with no behavioral response incorporated

Vessels –
General cargo container vessel of 33,150 GRT

Length = 198 meters
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Beam = 32 meters
Draft = 12 meters

Very Large Crude Carrier (VLCC)
Length = 300 meters
Beam = 56 meters
Draft = 30 meters

Fishing vessel
Length = 22 meters
Beam = 8 meters
Draft = 4 meters

To reduce computational cost of the simulation, the whale was defined as a 5 meter radius sphere
and each ship was defined as a block with the length, beam, and draft dimensions described
above. Within the 10 km x 10 km box, there were 50 whales moving at random, straight line
directions through the box. Once a whale got to the edge of the box, the simulation placed a new
whale at a random point at the edge of the box and traveling in a random direction through the
box.  This also occurred if a whale was struck so that 50 whales were always in the simulation
box. The ship traveled through the box in a consistent line starting from the middle of the south
side of the box, moving northward to the edge of the box and out and reentering at the south again
at the same speed and direction.

For each ship, simulations were run at varying ship speeds.  Each ship was allowed to travel in
simulated time for a minimum of 7,200,000 seconds (approximately 83 days). A total collision
rate (the rate of collision per pass through the box) was calculated for each ship at varying speeds.
The proportion of strikes that occurred at the bow, side and bottom of the vessel were also
calculated.

For the container ship, simulations were carried out for seven different speeds between 6.8 and
20.4 knots. The collision rate varied from 0.413 collisions per pass at 6.8 knots to 0.275 collisions
per pass at 20.4 knots. At 6.8 knots, approximately 33 % of collisions occurred at the bow, 62%
on the side, and 5% at the bottom. At 20.4 knots, 65% occurred at the bow, 32% on the side and
3% at the bottom.  The change in proportion for speeds in between these two extremes changed
linearly.

For the fishing vessel, 22 simulations were carried out for speeds ranging from < 1 knot to 25.3
knots. The rate of collision ranged from 0.439 collisions per pass at < 1 knot to 0.029 collisions
per pass at 25.3 knots.

For the VLCC, six simulations were conducted for speeds ranging from 13.6 knots to 16.0 knots.
The rate of collision ranged from 0.841 collisions/pass at 13.6 knots down to a minimum of 0.478
collisions/pass at 14.6 knots and back up to 0.892 collisions/pass at 16.0 knots. The author noted
that more simulations were needed for this vessel type.

Although the number of animals within the defined box (50 animals within a 10 x 10 km box)
used in this simulation may seem high, such numbers are not unprecedented in areas where right
whales congregate in high numbers such as the lower Bay of Fundy and the Great South Channel.
Thus, this simulation presents one of the worst case scenarios in terms of the level of strikes per
pass.
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STUDY 4
EVALUATION OF THE POTENTIAL FOR VESSELS TO TAKE AVOIDING ACTION
IN RESPONSE TO SIGHTINGS OF RIGHT WHALES, BASED ON RESULTS FROM A
SIMPLE SIMULATION
A manuscript in progress by Russell Leaper of IFAW and Heather Clyne, a PhD student at Napier
University in Edinburgh, Scotland

• The average percentage of success for a ship to avoid a whale ranges between 3% and
60% for ships ranging in size from a 160,000 ton tanker to a 500 ton fishing boat
respectively

 
• The success of avoiding action decreases approximately linearly with an increase in ship

speed. This gradient is steepest for small boats. At just over five knots, the percentage
success rate of avoidance is approximately 85% for a 500 ton fishing boat and about
10% for a 160,000 ton tanker. At 23 knots, the success rate is reduced to approximately
30% for the fishing boat and 3% for the tanker.

For this study, a simulation model was developed which incorporates three basic components -
whale behavior, the sighting process, and ship maneuverability - to assess the potential for
different vessel types traveling at varying speeds to avoid collision with right whales.

For the whale behavior component, the whales were simulated to surface at regular intervals for a
fixed period, emit a certain number of blows which were the only visual cue, and to move
through the box at a constant heading and speed. Once the whale reached the edge of the box, it
was replaced by a new whale to maintain constant density.

The detection probability of a right whale for this simulation was calculated using data from
previous simulation models on whale detection combined with detection data specific to right
whales. This provided an expected distribution of radial distances to initial detections of right
whales in good sighting conditions (few white caps). It was assumed that detection would be zero
for distances greater than 4000 meters.

For the ship maneuverability aspect of this model, the parameters input into the model were ship
dimensions, ship speed, position of pivot point, initial turning (i.e. the amount of heading change
for one ship length traveled with a rudder angle of 30 degrees), and response time (i.e. time from
detection of whale to initiation of maneuver). The base response time used for the model was 30
seconds.

The sighting model was run to generate sighting locations that might result in a collision. For
each of these locations, a response was simulated whereby the vessel maneuver was to turn away
from the sighting location to the maximum extent possible while maintaining a constant speed.

Each simulation was run for 108 real time seconds (1,157 days) through an area with a density of
whales of 0.03 whales/km.

The results indicate that when the rate of blows emitted at each surfacing (5 blows) is kept
constant, the rate of detection changes very little as dive time, surface time, or ship speed are
varied. However, increasing the number of observers does change the rate of detection.

The proportion of collisions that would have been successfully avoided by altering course were
calculated for each of five vessel types:
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160,000 ton tanker - length: 340 meters, beam: 56 meters;
30,000 ton container ship - length: 200 meters, beam 30 meters;
7,000 ton coastal tanker - length: 130 meters, beam: 20 meters;
4,000 ton ferry - length: 75 meters, beam 15 meters;
500 ton fishing boat - length: 30 meters, beam 8 meters

The success of avoiding action decreases approximately linearly with an increase in ship speed.
This gradient is steepest for small boats. At just over five knots, the percentage success rate of
avoidance is approximately 85% for a 500 ton fishing boat and about 10% for a 160,000 ton
tanker. At 23 knots, the success rate is reduced to approximately 30% for the fishing boat and 3%
for the tanker.

STUDY 5
MODELING THE EFFECTS OF HIGH-SPEED VESSELS OPERATING IN CRITICAL
CETACEAN HABITAT
Poster presented at the Marine Mammal Conference in Hawaii, December 1999 by Sean Todd
and Jessica Damon. Manuscript in progress.

• A risk assessment model was constructed to determine the angle of escape from a vessels
path that different cetacean species would need to take based on assumed detection
distances of the approaching vessel and maximum swimming speeds.

• Right whales and harbor porpoise required slightly greater angles of escape from the
vessels path (>2 degrees) as compared to rorquals (>1 degree). For right whales, this
related to their slower maximum swimming speed as compared to rorquals,  and for
harbor porpoise, it is related to the lower source level from the vessels’ acoustic
signature in the odontocetes hearing range.

This modeling effort was focused on assessing the risk to marine mammals from high-speed
vessels by inputting data on the acoustic signature of a high-speed ferry called the “Cat” and the
assumed or known hearing sensitivity and swimming speeds of several marine mammals. The
assumption was made that once the vessel was heard, the cetacean species would take avoidance
action. The model determined the minimum angle the animal would need to swim in relative to
the direction of the vessel’s travel to avoid collision if it took immediate action once detecting the
vessel.

For the model, the swimming speeds were calculated for species most likely to be found in the
Gulf of Maine through which the Cat transits. The species and speeds chosen were right whale (3
meters/second), fin, humpback, and minke whales (7.5 meters/second), and harbor porpoise (6
meters/second). For species with audiograms available such as the harbor porpoise, the required
received levels for detection to occur were calculated. For species without audiograms (fin,
minke, humpback and right whales), assumptions were made based on anecdotal evidence of
hearing ranges. Combined with the source level of the vessel's signal and the transmission loss
from the source, the range of first detection was calculated for each species.

To determine the source level for the Cat, a source level spectrum was obtained. The calculations
for transmission loss were conducted for two different frequency domains centered on 510Hz and
2kHz. These were thought to represent the ship’s acoustic signature to which the whales and
dolphins respectively would respond. For the transmission loss calculations, a water depth of 60
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meters was used with a sea state of 0. The model was calculated initially assuming a signal-to-
noise ratio of unity (no background noise). However, since coastal regions are associated with
high levels of biotic- and abiotic-generated ambient noise, the model repeated its calculations
using the assumption that a vessel's signal would have to be louder than ambient conditions to be
detectable. Thus, Todd and Damon included in their assumption a critical ratio of 15db; that is, a
vessel's signal would need to be at least 15 db higher than ambient conditions to be detectable.

For harbor porpoise, a species which is more sensitive to higher frequency sounds (2 kHz),
detection could be as far as 14.36 km away from the source if the signal-to-noise ratio is 0 and the
critical ratio is 0. If a more realistic critical ratio of 15dB is used, the detection distance is reduced
to 1.514 km from the source.  If the animal takes immediate avoidance action at this 1.514 km
range, it would have to swim at a minimum angle of 2 degrees from the vessel’s direction of
travel to avoid collision.

For the mysticetes, the hearing range they seem to be most responsive to is in the lower
frequency, 500 Hz range. This band of the “Cat's” signal is much higher in energy than the 2 kHz
range so at a signal-to-noise ratio of 0 and a critical range of 0, the “Cat” is detectable at 66.5 km.
At a critical range of 15, this detection range is reduced to 7.05 km. For the fin, minke and
humpback species and this lower range of detection, the angle of escape would have to be at least
1 degree from the vessel’s direction of travel. For right whales, because they are slower
swimmers, the angle would have to be at least 2 degrees.

One of the most critical assumptions made for this study is the hearing sensitivity of mysticetes.
If this sensitivity is less than what has been assumed, detection would be reduced further. It
should also be noted that while critical ratio data for odontocetes are available, little is known
regarding the ability of mysticetes to detect signals in noisy environments. Another important
assumption is that the cetacean species will take immediate avoidance action once the vessel is
detected. The authors note that this is extremely unlikely, and that escape behavior will likely be
initiated some time after first detection. This would also reduce the time for escape and thus the
angle of movement would have to be greater than has been documented in order to safely avoid
the vessel.

DISCUSSION OF RESEARCH FINDINGS

These five studies have independently evaluated a variety of different parameters, including
speed, for their role in ship/whale collisions. These studies suggest that speed plays a role in the
frequency and severity of strikes. At this stage, perhaps no definitive answer can be given as to
what speed would most likely reduce the chance of a strike with a right whale (or any whale) to
an insignificant figure, however the information to date indicates that speeds of 13 knots or less
will reduce the frequency and severity of collisions. In Study 3, it is shown that the number of
simulated collisions decreases as speed increases for the specific assumptions made for that
model. However, more importantly, the proportion of collisions which occur at the bow increase
with increasing speed. The force of impact will be substantially higher for a whale struck by the
bow versus one that collides with the side or the bottom of the vessel, although a whale that
strikes the bottom of the vessel and ends up being struck by the propeller is also in increased
danger of being killed.

Study 2 showed that the hydrodynamic forces can play a role in ship strikes for whales that
“appear” near the vessel and are not exposed to the positive sway force pushing them away from
the bow. These whales can get drawn into the side of the vessel or into the bottom if they are
underneath the ship. This movement of the whale into the side or bottom of the vessel is
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independent of ship speed if the whale does not respond to the ship. However, if the whale tries to
take evasive action, its ability to escape will be influenced by speed. The greater the vessel speed,
the higher the forces which it must swim against to avoid collision. So, although Study 3 shows
that a passive whale will have an increased number of collisions with the side of the vessel at
slower speeds, it may be that the whale can more likely take successful evasive action if the ship
is traveling more slowly.

Study 1 indicates that few lethal or serious injury strikes have occurred at speeds of under 13
knots and that reducing speed to 13 knots or less may provide benefit to the whales. The use of
this speed has been criticized as not being quantitatively assessed, something which is impossible
to do using this limited dataset. However, it could be argued that if speed were not a factor and
that as many as half of the merchant vessels in operation are traveling at speeds less than 15 knots
(in 1950, the proportion operating at speeds of less than 15 knots was 61% and is likely lower in
recent decades), then half the collisions with whales should be documented at speeds of less than
15 knots. While the data are sparse, they show that for ships greater than 100 meters in length,
four collisions occurred at speeds of 14-15 knots and eight collisions occurred at speeds greater
than 15 knots. One fatal collision occurred at a speed of 12-13 knots. No serious injuries or fatal
collisions occurred at speeds less than 12-13 knots. For vessel lengths of 21-100 meters, the
collision number at the different speeds is even more pronounced with three collisions at 13-15
knots, 14 collisions at speeds greater than 15 knots and only one collision at less than 13 knots. It
may be that once the whale detects an approaching ship and takes evasive action, the reduced
speed gives it more time to so. Or perhaps strikes are occurring at slower speeds but the force of
impact is reduced to a level that does not result in serious injury or mortality and such strikes are
not reported.

Whether right whales try to avoid approaching vessels is not well understood. There are certainly
situations when right whales are being observed where they seem oblivious to their surroundings
although at other times it is difficult to approach a right whale because they sense and try to avoid
the research vessel. Therefore it does not seem accurate to say that right whales do not respond to
approaching vessels at all. Depending on the activity they are involved in, awareness of
approaching ships may vary. Awareness may also vary with the acoustic parameters of the ship
and of the environment. Study 5 has focused on the necessary angle of escape of the whale from a
high speed ferry by assessing the potential range of acoustic detection and assuming an
immediate response on detection. Although the angle needed for escape is shown to be quite
small (~2 degrees from the path of the ship), this is dependent on the animal both detecting and
taking avoidance action.

Understanding the role that ship speed plays in the frequency and severity of collisions with
whales is clearly a complex issue that several scientists, mathematicians, and others are
endeavoring to understand. The nuances of this issue are numerous and many assumptions must
be made in order to begin to model all the potential situations. Despite this complexity, the data
clearly suggest that speed is a factor in ship strikes. If ship collisions with right whales, the
present leading cause of mortality in this species, are to be reduced, then speed reduction must be
considered as a management tool in certain high-use right whale areas. Though routing ships
around such high-use areas would be a preferred tool as it would reduce the risk of collision more
significantly, there are areas where routing cannot be effective because there is either nowhere to
reroute a vessel to or surveillance data is not adequate to know when a high-use area is actually in
use.
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APPENDIX 4
PASSIVE ACOUSTICS

Introduction
Large whales have been detected and tracked using underwater recording equipment successfully
at large ranges since the 1950s. The success of this approach builds largely  on two physical
principles: (1) sound travels long distances underwater and (2) low-frequency sounds (as
produced by large whales) travel furthest. In addition to detection at large distances, acoustic
equipment can generally operate under conditions when sightings surveys cannot (at night or in
poor weather).

Passive acoustic monitoring has a potential role in:
(a) further defining areas of high right whale concentrations, leading to re-routing of vessels
away from those concentrations. This goal can largely be accomplished with existing monitoring
equipment. Data could be collected over a large area over a period of months or even years.
(b) dynamic ship routing, leading to ship management decisions on an hourly or daily basis.
Dynamic management would require a more advanced system which could make detections in
‘real time’ and send that information ashore. This option requires the research and development
of ‘intelligent’ listening buoys.

The effectiveness of a passive acoustic monitoring system depends on the following :
1. The vocal behaviour of right whales, i.e. they must vocalise often enough and loudly enough

for the system to be practicable.
2. Our ability to detect right whale vocalisations and distinguish them from other sounds in the

ocean, including the vocalisations of other cetaceans.
3. The effectiveness of decisions based on acoustic detections which will reduce the overall

probability of a collision.

Recent research shows that individual feeding right whales vocalise at rates of up to about 10
calls per hour, but among larger groups, vocalisations may occur at rates of over 200 per hour.
Research is currently underway to develop computer algorithms to detect right whale sounds and
distinguish them from other oceanic sounds.

When detection rates and vocalisation rates have been properly assessed, quantification of the
potential performance of these systems will be possible. Present findings suggest that vocalisation
rates are sufficient for passive detection over time scales of hours or days (if detection rates are
high) and ranges up to about 10 miles.

Summary of recent research findings
Research to date has focussed mainly on vocalisation characteristics and rates. The following
remarks pertain to frequency-modulated right whale calls in the frequency range 50-500 Hz,
which appear to be the most likely candidates for automatic detection.

§ Vocalisation rate ~1-10 per hr from lone feeding whales (Johnson et al 2000, Matthews et al
2000)

§ Vocalisation rates are high in larger groups, between about 20 to >200 per hour (Matthews et
al 2000). Vocalistion rates from ‘surface active groups’ may be particularly high, up to 12 per
minute (Kraus 1991).
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§ Most if not all vocalisations occur at or near the surface (Johnson et al 2000, Matthews et al
2000). This may reduce detection range, by the Lloyd mirror effect or by acoustic shadow
zones.

§ Vocalisation rates may be considerably higher at night (Matthews et al 2000, ONR 1997).
§ Vocalisation rate is high in the Bay of Fundy (Matthews et al 2000; Vanderlaan et al 2000)

but lower in Great South Channel (Matthews et al 2000). This may be related to differing
whale densities in the two areas.

§ Source level from a bottom-mounted array reported at 105-130 dB in the range 75-300 Hz,
with maximum detection ranges of 27 kilometres (ONR 1997).

§ Vocalising whales have been localised with a bottom-mounted array (ONR 1997), sea-bottom
recorders (Clark et al 2000, Laurinolli et al 2000), and sonobuoys (Laurinolli et al 2000).

§ Vocalisations of humpback and fin whales are common in the Great South Channel and
would need to be distinguished (Clark et al 2000).

Outline of ongoing research
Current research focuses primarily on the following two questions:
§ How often do right whales vocalise? How does the vocalisation rate vary with respect to the

number of whales present, the group composition, behavioural state of the whales, time-of-
day, time-of-year, geographical location.

§ What is the detection rate given that a vocalisation has occurred? The detection rate of a
vocalising whale will depend on:

–    the characteristics of the sound [amplitude and time-frequency characteristics]
- oceanographic effects [sea-bottom and sea-surface characteristics, depth of source,

stratification of water body, currents]
- ambient noise
- detector performance [recovery of signal from noise, misclassification rates (especially with

humpback whales)]

Example of application to management
Fig 8 shows a real instance of a bottom mounted recording system (six recording units) in the
Great South Channel during the spring of 2000, which recorded for 32 days. Right whale
vocalisations were recorded and the animals could be tracked in the vicinity of the buoys. The
recordings made were analysed after the buoys have been retrieved, thus providing useful
information on right whale movements in the area. In this case the information is ‘nondynamic’,
i.e. not available in real time, because the recording units had no way of transmitting data ashore.
If on-line analysis and transmission of data had been possible, immediate ship routing decisions
could have been made.

A schematic of a possible dynamic system is shown in Fig 9. Right whales are recorded on
bottom-mounted hydrophones, and an onboard computer makes detections. Information is
transmitted back to shore via satellite. Depending on the available transmission time this
information may be the ‘suspect’ sound, or some summary information about it.

References
Brown, S, Gillespie, D, Lewis, T, Matthews, J, McLanaghan, R and Moscrop, A. (2000) Right
whale passive acoustic research conducted by the International Fund for Animal Welfare, 1999-
2000. Presentation at Right Whale Consortium Meeting, Boston.



73

Johnson, M., Nowacek, D. and Tyack, P. (2000) On the vocalisation behaviour of northern right
whales and the practicality of remote acoustic detection. Presentation at Right Whale Consortium
Meeting, Boston.

Kraus, S. (1991) Mating strategies in the North Atlantic Right Whale (Eubalaena glacialis).
Unpublished MSc thesis, University of Massachusetts.

Laurinolli, M., Hay, A., Desharnais, F., Taggart, C. and Louden, K. (2000) Locating right whales
using multiple hydrophones. Presentation at Right Whale Consortium Meeting, Boston.

Matthews, J.N., Brown, S., Gillespie, D., McLanaghan, R., Moscrop, A., and Leaper, R. (2000)
Vocalisation Rates of the North Atlantic Right Whale. Unpublished IWC paper SC/52/O56,
presented to the IWC Scientific Committee, Adelaide.

Office of Naval Research (1997). Northern Right Whale Monitoring Project: Final Report. Report
by the Office of Naval Research, Arlington, VA., USA.

Vanderlaan, A., Hay, A. and Taggart, C. (2000) Quantitative characterisation of North Atlantic
right whale (Eubalaena glacialis) vocalisations in the Bay of Fundy. Presentation at Right Whale
Consortium Meeting, Boston.



74

APPENDIX 5
GIS BASED DECISION SUPPORT FOR RIGHT WHALE CONSERVATION AND

RISK ASSESSMENT IN KEY HABITATS
FLORIDA MARINE RESEARCH INSTITUTE

GIS is a sophisticated, computer-based, mapping tool.  GIS helps us to store, manage, visualize,
and synthesize data, as well as to explore inherently spatial relationships among data.  This tool
has great potential to assist managers in data-driven risk assessments.   Therefore, focused efforts
have been made to integrate and make available key right whale data in GIS format.  Currently,
we are using GIS methods to map whale distributions, map and analyze ship traffic, and
eventually to develop spatial models which describe whale affinity to specific habitat features.  In
concert, these methods will contribute to analyses of risk involving whales and ships.

Information that contributes to risk assessments includes biological, physical, and anthropogenic
data.  Specifically, sightings and ship traffic observations recorded during aerial surveys can be
used to define spatial and temporal distribution patterns. The distribution patterns of whales and
ships can be compared as well as the spatial arrangement of shipping lanes, proximity to ports,
and managed areas.  Physical data for the southeastern U.S. calving grounds, such as sea surface
temperature and bathymetry, are included in habitat evaluation studies.  The physical data also
play an important role in risk assessment.  For example, water depth constraints may prevent a
whale from escaping a whale/ship collision.  A comprehensive spatial model that integrates whale
abundance patterns from surveys, ship traffic distribution, and environmental data, such as
bathymetry, would be useful to explore and illustrate areas where whales may be at greater risk.

Evaluation of ship traffic distribution and volume plays a central role in protecting right whales.
The National Marine Fisheries Service and the U.S. Coast Guard operate a Mandatory Ship
Reporting System (MSRS). Federally implemented in July 1999, the aim of the MSRS is to help
protect northern right whales from ship strikes through rapid information transfer of recent whale
locations, precautionary advice, and education of mariners.  All commercial ships greater than
300 gross tons are required to report to the MSRS when they enter either of two areas near
designated critical habitat. Data generated from the MSRS contribute to our understanding of ship
traffic distributions and volume in areas critical to right whales. Types of information reported to
the system include entry location, date, route, destination, and speed. This information is used to
generate vessel travel paths (lines) within the critical habitat using GIS tools.  Vessel travel paths
are then coded with information reported by the mariners.  Since the lines are coded with
associated attribute information, we are able to query these data and display tracks based on
temporal and spatial parameters.  For example, tracks may be mapped for a particular region and
compared among specific weeks or seasons.  Additionally, retrospective analyses of MSRS traffic
relative to the occurrence of verified right whale locations in the southeastern U.S. critical habitat
will help to examine potential risk of whale-ship collisions in areas historically surveyed.
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APPENDIX  6
SUMMARY OF GIS DATA ACQUISITION AND EFFORTS

Introduction
The North Atlantic right whale is known to concentrate in certain areas at certain times of year.
Particularly important are the Bay of Fundy in summer, Florida and Georgia in winter and Cape
Cod Bay and the Great South Channel in spring. In addition to historical feeding, nursing and
mating grounds like these, right whale migration and distribution is partly determined by other
factors, in particular oceanographic conditions and the distribution of prey.

Right whales sightings are recorded as sightings by dedicated boat and aerial survey teams as
well as opportunistic sightings by other mariners. More recently detections have also been made
acoustically, and this technique may gain in importance in the future. Other physical and
ecological variables may indicate a more likely right whale presence are also collected (for
example, plankton abundance). This is collected and compiled by disparate research groups and
organisations. For example, the South Channel Ocean Productivity Experiment (SCOPEX)
collected data on zooplankton abundance and related variables over 3 years in the Great South
Channel.

The use of a Geographic Information System (GIS) provides a means to integrate these disparate
sources of information into maps. The information may be investigated statistically to examine
the effectiveness of different variables in predicting right whale distribution, both on fine scales
within known habitats, or on the larger scale of the entire Gulf of Maine.

Outline of ongoing research
§ Collation of available information
- topographic information [depth, sea-floor slope and aspect]
- hydrographic information [eg. sea temperature, temperature gradient, tidal mixing fronts]
- ecological information [eg. chlorophyll, zooplankton density]
- survey effort information [ship and boat tracklines, observer effort, meterological conditions

affecting sightings e.g. Beaufort sea state]
- sightings information [whale locations, activities and photo-identifications]

§ Mapping
(All the following may also be mapped as a function of time)
- distribution of right whales
- movements of identified individuals
- distribution of survey effort
- oceanographic and ecological characteristics of the Gulf of Maine

§ Investigation of relationships between variables
-     ground-truthing: how well do remotely-sensed data correlate with empirical data. e.g.
how well does surface colour mapping indicate chlorophyll abundance
- predictive modelling: what set of predictor variables (eg. sea-surface temperature,

zooplankton abundance) best predicts right whale distribution

Current research findings

-  remotely-sensed physical characteristics of known feeding grounds have been used to identify
areas with suitable conditions for high-densities of zooplankton (Haebler et al 2000)
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- areas and periods of sparse survey effort are being identified. Effort in the central Gulf of
Maine is particularly poor (Knowlton et al 2000)

- when sightings and survey effort are overlapped, can assess changes in habitat use from year
to year and look for patterns of movement

- correlation of mixing fronts with right whale distribution (Wagner and Bisagni, 1999)
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APPENDIX 7
CALANOID ZOOPLANKTON DISTRIBUTION –
A POSSIBLE  RIGHT WHALE LOCATOR TOOL

Using near real time  zooplankton data from a Northeast Shelf Ecosystems Monitoring Survey
conducted by the National Marine Fisheries Service (NMFS) in June 2000, the NMFS Right
Whale Sighting Advisory System (SAS) coordinator designed  track lines in the Gulf of Maine to
search for right whales in high density zooplankton areas.  Right whales had been resident in the
Great South Channel and along the northeast peak of Georges Bank through May and early June
2000. By mid - June, right whales departed the Great South Channel and began moving to parts
unknown. Possible destination sites in the Gulf of Maine and on Georges Bank were determined
by visual inspection of NMFS June zooplankton samples. Samples with a high density of the
calanoid copepod, Calanus finmarchicus, were selected. Two Αhigh density Calanus≅ stations
were chosen for aerial surveying in the Jeffreys Bank and Cashes and Fippennies Ledges area.
The first flight  was conducted on 20 June 2000, and  approximately 30+ right whales were
sighted. Additional flights and a late report from a charter fishing vessel captain documented 30 -
50 right whales in the Cashes Ledge area. At a minimum, right whales were resident in this area
for 10 plus days (arrival date to the Cashes Ledge area is unknown). On 29 June, despite marginal
aerial survey conditions,  right whales were observed feeding on large red colored patches of
plankton. Due to drizzle and foggy conditions that day  only one third of the track lines were
completed, but 22 right whales were observed.

The high density Calanus stations selected for establishing the aerial survey track lines were
plankton sampled approximately 12-13 days prior to the first aerial survey in the Cashes Ledge
area. No right whales were sighted by NMFS personnel aboard the research vessel.  While the
date of  right whale arrival in this area is unknown, it seems likely that there was a lag period
between the plankton sampling date and the date when right whales began feeding in this high
zooplankton density area.

The NMFS conducts dedicated Ecosystems Monitoring surveys four times per year (winter : late
Jan-early Feb; late spring: end May - early June; summer: August; autumn: late Oct - early Nov).
These surveys measure water column temperatures, and salinities; ichthyo- and zooplankton
abundance, composition and distribution; and environmental data from four designated areas-
Gulf of Maine, Georges Bank, Southern New England and the Middle Atlantic Bight (NOAA
Technical Memorandum, in review). Additionally, plankton sampling occurs coincident to the
annual NMFS winter, spring and autumn trawl surveys.  Plankton are sampled by double oblique
(on the descent and ascent) Bongo tows (0.333mm mesh aperture) at predetermined randomly
selected stations. Each tow is from the surface to within a few meters of the bottom (i.e., the
entire water column is sampled).  The sampling protocol has been designed to allow inter-annual
comparisons of zooplankton abundance and to generate indices of abundance.

Utilizing current sampling levels, it would be possible to generate protocols that would allow
these zooplankton data to be utilized in right whale survey efforts. Stations determined to be
Αhigh density Calanus≅ stations could be surveyed to locate and ground truth right whale usage
of these rich zooplankton areas. This coordination could improve our understanding of right
whale movements, foraging and feeding behaviors and provide more real time comprehensive
sighting data to further reduce ship collisions and entanglement of right whales.


