DISENTANGLEMENT WORKSHOP

BOSTON, MA
MARCH 27-28, 2003

Report of the Workshop on Large Whale disentanglement:
Learning from the Past and Moving Towards the Future

Hosted by:

National Marine Fisheries Service
Northeast Regional Office
Protected Resources Division
One Blackburn Drive
Gloucester, MA 01930-2298



Contents

L1 T [N T 0] YA 1 PSPPSR 3
[T T08 (0 (010 PP 3
I. Detection, first response and StANAING DY .......cueoiiiiiiiii e 4
A. Initial deteCtion AN FEPOITING ... c.eiteiterteite ettt ettt e e bbbt b et e s e ss et et e sbesbeaneaneenennas 5
S t: Lo [T 0o [ oSSR URUT 5
C. RESPONSE LIMES...ttverieteiteietesteieetestesee e steseetesbe e etesbe e ebesbe e ebesbe st ebesbe st ebeebe e e besbe st e Eeebe st e be s b e st e be s b e st ebenbereebe st et e benbeneaes 6
[1. GEttiNG 10 The WAL .....e.veviieiieeiictie ettt et s bbbt e st et bene e 6
[11. ON SCENE WIth the WHEAIE ........ciiiiiiiciiec e ettt bbbt et nb e s 7
A. Assessment of the past and future condition and health of the whale; assessing severity of the entanglement;
MONIEOTING SETALEGIES ..ttt b e bbb st et s b e Rt e ke s b e st e b s b e st e bt s b et ebe s b e st et s bt nb et be b eneeee 7
B. Restraining the whale for disentanglemeNt ...........ccoiiiiiiiieieee e et 8
1. MEChaNiCal tECRNIGUES. ... e iie ettt et ettt e st e b et e e e nteseesbesteane et e eneeneeneens 9
C. ANIMAL WEITAIE ISSUBS ....vvevveuteieetesieeteeteeeee st sttt te et seesee st e besbesbeese e s e e ees e sbesbesbeabeebeeseeneeseesbesbeeneeteaneereeneennes 10
V. Techniques Of diSENTANGIING ... ....ootieiieieie ittt e bbbt e et et et e st et e bt et e et aneesneneas 10
A. Behavior of bowhead Whales dUring NUNTS ...........ooiiiiiiiiee e e 10
B. APPIrOACHING WHAIES. ... .ottt bbbt b e b e bt bt b e bt e b e et et e b ebe et e aeene e e nnas 11
C. DiSentanglemMENnt TO0IS. . ... euiuireeriitirieriitiiteeste sttt ettt et e s et se e b sttt n e b bbb ne et b eee 11
V. Human safety, eXperience and traINING........cooveerueiririeisireisiseeise et sbe s sbesbesestesbesestesbesestessesenes 12
AL SAFELY ISSUBS .ttt ittt ettt b ettt b e b e b e b e R e bt e R e Rt E e bt R e be e e R e be e eEe et e erennenrereas 12
B. EXPErieNCe NG TFAINING «..oveveiteeeieiteieeisie ettt ettt b s s b se bbb bbb s e e bt s e eb e e s e bt n e b et neanen 13
VI. Documentation and pUBIiC OUEITBACK .........couiiiiiiiiiirie et 14
A DOCUMEBNEATION ...ttt ettt ettt b ettt b et b e ek e e b e e ke e b e e e b e eb et e b e e b et e bt eb et ebeabe e ebesbe st ebeeneneereas 14
T O 11 =T o TSRS 14
C. Cooperation With fISNEIMIEN .........iiiiieieiee ettt sttt et e e s e stesbesbesresteeneereeneennes 15
ANNEX A WOTKSNOP OENTA. .. ..ttt ettt e et et e e et e et e e e e et e e e 17
ANNEX B LISt OF AHENABES. .. ..ttt et et e e et e et e et et et et e et et e e 24
Annex C IWC scientific COMMITIEE FEPOIT... . ... it e e e e et e e e e e 26
ANNEX D RESOUICE TIMITALIONS. .. ..ttt et et e e et e e et e et e e e et e e e e a e een e 34
Annex E Right whale approaches t0 <500 Yards. .. ... ...cuiusoieeiie e e e re et e e e e e e aea e eaeaeans 37
Annex F Report of previous disentanglement technology WOrkshop..........ccoiii it e 40
ANNEX G Brunson Sedation aDSEIACT. .. ... ... it 63
ANNEX H CCS POIICY 0N SA Oty ..t vttt it et et e e et e e et e e et e e e et e e e ren e e eaenenaenens 66



INTRODUCTORY ITEMS

The workshop was convened by the U.S. National Marine Fisheries Service (NMFS) and was held at the Wyndham
Hotel in Boston, on March 27" and 28", 2003. The workshop was chaired by Greg Donovan (Head of Science,
International Whaling Commission - IWC). Phil Clapham served as rapporteur. The Agenda is given as Annex A
and the List of Participants and Observers as Annex B.

David Gouveia of the NMFS Northeast Regional Office welcomed participants to the meeting and to Boston. In
welcoming the Chair, who had traveled from the UK, he thanked the International Whaling Commission for
allowing him time to participate. He particularly thanked Jonathan Wendland for organizing the workshop, and
also expressed appreciation for the valuable help given by Teri Rowles, Phil Clapham, Kathy Scola, Mary Colligan
and others.

Gouveia noted that NMFS does not regard disentanglement as the solution to the problem of large whale
entanglement, but rather as a stop-gap measure while more permanent mitigation measures (notably gear
modification) are developed. He indicated that the purpose of the workshop was to improve large whale
disentanglement logistics, techniques and operations, and in that regard to obtain the views of individual
participants.

The Chair noted the interest of the IWC in the entanglement of large whales. A recent report and overview of this
subject from the IWC Scientific Committee is attached as Annex C; it will be published in the 2003 supplement to
the Journal of Cetacean Research and Management (Clapham et al., 2003). The IWC also has a strong interest in
the conservation of the North Atlantic right whale. It has hosted and participated in a number of workshops on this
species in recent years (e.g. see reports in Best et al., 2001%). He referred to the IWC Scientific Committee’s
repeated view that ‘by any management criteria applied by the IWC in terms of either commercial whaling or
aboriginal subsistence whaling, there should be no direct anthropogenic removals from this stock’... and ‘that it is a
matter of absolute urgency that every effort is made to reduce anthropogenic mortality to zero.’

The report below does not necessarily follow the chronological order of discussions and interventions. It has been
edited by the Chair and Rapporteur in order to produce a document that is of most value to non-participants as well
as participants. In particular, the excellent presentations given by David Mattila (an overview of entanglement and
disentanglement issues), Michael Moore (a synopsis of the previous disentanglement technologies workshop) and
Harry Brower (behavior of bowhead whales during the Alaskan subsistence fishery) have been used to present the
introductions to the relevant items of the agenda rather than being reported individually. Participants had been
informed that for legal reasons, all comments/potential solutions must be submitted by individuals and that the aim
was not to develop consensus advice. However, for readability, the report at times uses such terms as ‘most
participants agreed’ — it would be tedious and unhelpful if 20-30 individual names had to be associated with
particular comments. Similarly, no attribution is made for generally accepted facts. Readers of this report are
therefore reminded of the legal view on consensus advice. After the meeting, the Chair developed his summary of
the main issues raised and discussed at the meeting.

BACKGROUND

Entanglement of cetaceans in fishing gear and other man-made material is a major problem worldwide (Perrin et al.,
1994). Use of synthetic net and rope, introduced in the middle of the 20th century, together with enhanced fleet and
gear mobility, worsens the problem of large whale entanglement (Clapham et al., 2003). In the United States, prior
to the mid-1980s, entangled large whales were primarily seen on the east coast by fishermen tending their gear.
These observations were occasionally reported to authorities who in turn notified a local volunteer stranding
organization. Often the volunteer network was inexperienced and ill-equipped to safely handle the rescues,
especially those involving entangled, free-swimming large whales. The entanglement problem slowly became more
widely known as a few species (the common minke, humpback and North Atlantic right whale) washed ashore dead

! Best, PB, Bannister, JL, Brownell, RL Jr and Donovan, GP. 2001. Right Whales: worldwide status. J. Cetacean Res. Manage (special issue
2), International Whaling Commission, Cambridge, UK, i-iv+309pp.
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in entangling gear and some researchers recognized the need to assist entangled whales. Thus, in 1984, in an effort
to improve the success rates of large whale disentanglements, researchers from the Center for Coastal Studies (CCS)
began a pilot program focused on how to safely rescue large whales from entanglements.

Over the next decade CCS and its cooperators continued working on the development of its program to safely
disentangle both anchored and free-swimming large whales. Virtually any species of large whale can be involved in
entanglements and entrapments, [Note: right whales do become entrapped in fixed fishing gear like herring weirs in
Canada, there are several incidences documented over the last 20 years], and that these can involve any type of fixed
fishing gear. Of the four whale species found in New England waters, 55% of reported entanglements involved
humpback whales, 29% North Atlantic right whales, 12% common minke whales and 4% fin whales. In New
England, 80-90% of entanglements involve free-swimming whales.

In 1995, the National Marine Fisheries Service (NOAA Fisheries) entered into its first contract with CCS to
disentangle large whales. Under the current Letter of Authorization from NMFS, disentanglements can be attempted
only if the entanglement is judged to be life-threatening, if there is supervision from an authorized individual; all
incidents are required to be documented and reported. Disentanglement is a difficult and dangerous process and not
to be undertaken lightly.

Over the years much progress has been made in large whale disentanglement methods and techniques and the
Disentanglement Network has grown to include coverage along the entire U.S. East Coast and Canada. Currently,
the “East Coast Disentanglement Network” consists of more than 500 civilian, governmental and voluntary
members. A major campaign of outreach and education has been conducted to increase awareness of entanglements
and foster additional sources of information from the field. Most Disentanglement Network members are trained
“first responders” located in strategic locations along the U.S. East Coast including feeding and calving grounds,
and/or other areas historically known to have large whale entanglements. Extensive dedicated rescue programs exist
only in eastern U.S. and eastern Canada (primarily Newfoundland); however disentanglements of large whales have
been attempted on an occasional basis in several other places in the world, from Oman to New Zealand (Clapham et
al., 2003).

The priority of the NOAA Fisheries is to implement fishery management measures that reduce the potential for
entanglement. The goal is to eventually prevent all entanglements. In the meantime, there will be some level of
entanglements on an annual basis. Disentanglement provides an opportunity to potentially prevent serious injury or
mortality of entangled large whales. Although this is a valuable mitigation measure, particularly for critically
endangered species, such as the North Atlantic right whale, where every possible measure to prevent serious injury
and mortality must be pursued (e.g. IWC, 2001%), it is not the solution. It does not prevent entanglements and is
only useful in certain circumstances when animals are observed and able to be disentangled. In addition there are
two examples of right whales (1102 and 2030) so badly entangled that despite heroic attempts, the animals could not
be rescued. Nor does a complete disentanglement guarantee the survival of the whale (i.e.3107). However, despite
these acknowledged limitations, it is still crucial to make all efforts to ensure that disentanglement is as effective a
tool as possible until a solution that prevents entanglement in the first place is found.

Mayo noted that CCS has recently conducted a thorough review of all disentanglement procedures. This review
identified three areas in which critical needs for assistance and improvement exist. The first is a need for effective
methods to safely and completely immobilize severely entangled, healthy whales. The second is improvements in
locating, standing by and tagging reported entanglements. The third need is a requirement to increase the number of
individuals authorized to conduct Level 4 (i.e. complete) operations.

I. DETECTION, FIRST RESPONSE AND STANDING BY

The objective of this portion of the meeting was to identify ways to increase: (1) the detection rates of entangled
animals; (2) the initial response to reports of entangled whales; and (3) the probability that the initial reporter stands
by the animal until a disentanglement team or other authority (e.g. the Coast Guard or state marine patrols) arrives.
Particularly under poor environmental conditions, animals can be lost within minutes if there is no one standing by.

2 International Whaling Commission. 2001. Report of the Scientific Committee. J. Cetacean Res. Manage. 3 (suppl.): 1-374.
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Potential problems here concern (1) the level of reported first observations of entangled animals; (2) the quality of
such reports and associated communication problems; and (3) the level of standing by. Even experienced observers
may miss the fact that observed animals are entangled. Studies of entanglement scars (Robbins and Mattila, 2003)
indicate that far more whales are entangled every year than are reported. For both North Atlantic right and
humpback whales off the eastern USA, the number of reported incidents is estimated to represent between 10% and
20% of the actual total.

A. Initial detection and reporting

Mattila and others noted that first reporting has diminished in recent years. In particular, fewer fishermen are
reporting whales than did so a few years ago. The issue of co-operation with fishermen to the whole issue was
considered to be sufficiently important to warrant a new agenda item (see section VI). The concern was also
expressed that possible revisions of flight protocols following the recent (January 2003) crash of a right whale
survey plane off Florida may limit the extent to which aerial surveys can provide information (see Annex D).
Representatives from CCS and the Northeast Fisheries Science Center (NEFSC) indicated that they did not expect a
significant reduction in disentanglement assistance from their aerial survey programs. Many commented on: (1) the
great contribution made by aerial surveys in detecting entangled whales, confirming the severity or otherwise of
entangled whales reported by others and in standing by reported whales; and (2) the need to try and ensure that at the
very least, the current level of effort is maintained.

Given the difficulties noted above about determining whether observed animals (especially right whales) were
entangled or not, Mayo, amongst others noted that it was difficult to detect entangled animals unless they were
observed from a reasonably close distance and/or for some period of time. He and Kraus also commented on the
value of good quality photographs of any encounters; often signs of entanglement missed in real time by observers
were subsequently observed in photographs. Mayo also noted that many animals were not observed to be carrying
gear until they were ‘beyond hope’. In this regard, McKiernan urged that NMFS reconsider the US regulation that
currently prohibits whalewatching vessels from approaching right whales closer than 500 yards, since this
effectively precludes detection of entanglements and thus has eliminated a major source of reporting. Kraus
concurred, noting that any potential increase in harassment of right whales was heavily outweighed by the possible
early reporting of entangled animals. Given the support for this view by many participants, a working group under
McKiernan was established to discuss this issue further. They agreed with a proposal sent to NMFS some years ago
by the Massachusetts Division of Marine Fisheries; this proposal requested that NMFS authorize certain whale-
watching vessels to document right whale sightings at distances closer than 500 yards. A summary of the proposal
is attached to this report as Annex E.

During these discussions on how to improve overall detection rates, Mayo commented that given the evidence from
scarring of the prevalence of entanglements, there may be considerable utility in tasking a dedicated vessel/aircraft
to examine large aggregations of right whales (say, 50 or more animals in one place) to try to determine if any of the
animals were carrying gear. Many participants agreed, and it was added that any such surveys should always
photograph all encountered whales (which could in most cases be accomplished at the same time that an
entanglement assessment was being undertaken).

B. Standing by

When a whale is reported, standing by is essential; in the past, whales have sometimes been lost only moments after
a responder has left the scene. For commercial operations (e.g. whalewatching and fishing vessels), ‘standing by’
has financial implications. For research and survey operations, there may be additional consequences, including the
cost, loss of research time and opportunities, and trade-offs between protection from shipping (e.g. the EWS
surveys) and standing by to secure a location on and entangled whale. The speed of attendance by responsible
personnel (e.g. Coast Guard vessels, state marine patrols, researchers etc) is key to ensuring that reported
entanglements are not lost. As discussed under Section VI, knowledge that they are not expected to remain with an
animal for extended periods may also help to encourage reporting of entanglements by commercial operations.
Aerial backup is especially important in this regard. Several participants noted the potential value of having
telemetry gear on selected fishing vessels (i.e. those that had participated in a training program). If practical, this
would certainly decrease the time needed to stand by and allow later tracking of the animal.
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C. Response times

A number of factors combine to determine the response time to notifications of possible entanglements. These
include (1) the quality of the initial report®; (2) the communication time between the involved parties; (3) the
prevalent environmental conditions; (4) the availability of resources (personnel and equipment) to respond.

Mattila reported that the average response time of the CCS disentanglement team (report to on-water mobilization)
was 77 minutes. The 77 minutes is for local responses within the Northeast region. It is the average amount of time
needed for a fully equipped rescue team to leave the dock after the call has been made. If a Florida or Bay of Fundy
response was included the times would be of a different magnitude. Landry noted that a large portion of this time
consisted of interrogating the reporting individual (using questions on a standard CCS reporting form) to try to
obtain a reliable indication of the nature of the incident and extent of any entanglement. The Coast Guard also uses
the CCS form in dealing with reports to and from Coast Guard vessels.

Many participants agreed with the suggestion that ideally, initial reporters should be patched directly through to an
experienced person (e.g. CCS personnel), rather than their reports being given via a third party. Hartley also
requested that any organization involved in an entanglement incident should designate a single person to
communicate with others in order to minimize duplication and subsequent confusion. Such measures would
improve the quality of the resulting assessment and the speed of an appropriate response.

The transmission of near real-time good quality photographs or video images of possible entanglements would also
improve the quality of the initial report. This may be possible for professional reporters (e.g. Coast Guard, state
marine patrols). Hughes noted that it would be very helpful if the Coast Guard (which has good photographic
equipment on board) could be provided with some simple advice on how to take good photographs of entangled
whales and representatives from CCS agreed to draw up such guidelines. Mayo and Moore stressed the value of
videotaping where possible.

The practicalities of communication methods available have a great influence on the determination of an appropriate
and timely response. Methods used currently include cell phones (service not available in all areas, e.g. eastern
Maine), VHF radio and single-sideband. Todd noted that public methods of communication (e.g. VHF) effectively
announce the presence of a whale to the public; this may result in curious boaters arriving at the scene and hindering
the rescue effort. Slay noted that use of an external cell phone antenna resulted in ability to use a cell phone
anywhere in the Bay of Fundy, where coverage is otherwise sporadic.

Good weather forecasting is essential in determining the feasibility of a response. In this regard, Todd noted the
value of the Gulf of Maine Ocean Observing System (GOMOOQS) buoy system in the Gulf of Maine and suggested
that a closer collaboration be developed with this program (which would potentially allow GOMOOS to raise
additional funds on this basis and thereby expand their coverage).

The final major factor governing response time is the availability of resources. This is discussed further under
Sections Il and V below.

II. GETTING TO THE WHALE

The objective of this portion of the meeting was to highlight the difficulties of getting disentanglement teams to
entangled whales and to identify improvements to existing strategies and/or new strategies. The factors discussed in
Section IC also apply here and so are not repeated.

McLellan suggested that first-responder kits be distributed in as many places as possible to increase the probability
that reported whales can be assessed and tracked. He also suggested that effort be concentrated on areas where gear
known to entangle whales occurs. However, it was noted by some others that there is little information on the origin
of gear from entanglements. They believed that reporting of entanglements was much more likely to reflect whale
survey effort. McKiernan and others stressed that with limited resources, monitoring and disentanglement effort
needs to be prioritized and targeted. For example from knowledge of the distribution and timing of both whales and

% Several participants gave examples of the poor quality of reports from the public, and the importance of proper (non-leading) interrogations of
reporters. By contrast, fishermen and whale-watching vessels usually give reliable reports.
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fishing effort along the coast, resources could be distributed accordingly. A working group to discuss the topic of
resource limitations was established under Lyman. See Annex D.

In addition to prioritizing limited resources based on the species involved, distribution of animals and gear, and
reporting effort, the working group outlined some potential solutions for limited resources under the categories of
personnel and platforms. In regard to personnel, participants agreed that more level four responders (and to a lesser
degree additional level 2 and 3s) were needed at CCS and the network as a whole to establish additional viable
teams along the East Coast. It was generally agreed upon that more staff (at the higher levels) should be dedicated,
fulltime (at least as it applied to prioritization of species, distribution and effort listed above), regularly trained, have
general as well as specific skill sets (knowledge of: documenting whales, whale behavior, fishing gear,
disentanglement protocols, seamanship, etc), and be compensated for their efforts. Possibilities for compensation
discussed included salary, retainers, contracts, and by event. With increased depth of personnel, disentanglement
teams could be staged in hotspots (based on species, distribution of whales and gear, and reporting effort) and CCS
personnel would have more capability to respond to remote events providing greater coverage and training
capability, but at the same time not diminishing their own home coverage. Participants also agreed upon the value,
and continued involvement of fishermen in the disentanglement effort.

In regard to platforms, it was agreed upon that more platforms, with at times greater range and speed were needed.
Potential solutions were the chartering and retaining of fishing vessels in key locations, the use of state and federal
platforms, including the USCG, and the acquisition of dedicated platforms. One platform that should be prioritized
is a dedicated, offshore, rapid response vessel operated by CCS to increase their range and time of response in a
region that meets all the requirements for delegating limited resources. Aerial platforms, having shown their worth
in the disentanglement effort both in terms of finding entangled whales and supporting disentanglement efforts, were
included in the discussion. Like vessels, aerial platforms may have to be retained in key locations (as applied to
prioritization of species, distribution and reporting effort) in order to assure their availability. Minimum
requirements for aircraft and pilots such as those used in existing aerial survey contracts (i.e. DMF, NEAq) should
be used to establish a list of potential aviation responders.

In addition to the availability of suitable vessels in terms of seaworthiness, speed, endurance and maneuverability, a
further limitation on the offshore range of response relates to insurance restrictions. CCS has internal policies and
insurance which stipulates backup requirements and other items at certain distances. Hughes suggested that CCS
and others consider getting vessels inspected by the Coast Guard Auxilary, since inspection often results in
discounts and easing of restrictions from insurance companies.

I11. ON SCENE WITH THE WHALE

The objective of this portion of the workshop was to identify improvements in existing assessment, monitoring and
restraint strategies, and to identify potential new strategies.

A. Assessment of the past and future condition and health of the whale; assessing severity of the
entanglement; monitoring strategies
Assessment of the seriousness of entanglements by CCS includes consideration of:

(1) the location of the gear on the whale;

(2) how tight the gear is wrapped; the type of gear;
(3) the size/age of the animal; and

(4) the whale’s condition (health);

(5) and the whale’s behavior.

Criteria for intervention also exist in terms of what is “acceptable” risk, but Mattila stressed that disentanglement is
dangerous under almost any circumstances.



Aerial views provide an excellent means of assessing an animal without the necessity of very close approaches. In
addition to photographs from survey planes, use of a pole cam, or a camera/video system mounted on an aerostat can
be valuable.

The present policy is that disentanglement is only attempted where the gear is considered life-threatening to the
whale. Todd questioned whether this policy should be revised in light of the possibility that simple entanglements
may pick up additional gear and become more serious. Mattila responded that the potential for an entanglement to
attract additional gear was also included in the CCS assessment of any incident. He noted a number of
disadvantages in attempting to deal with simple entanglements, including: risk to personnel; potentially increased
stress to the whale; the possibility that gear added to the animal for restraint might remain and thus complicate the
entanglement. Kraus added that scarification studies indicated that most right whale entanglements are shed.
Therefore, confining interventions to potentially lethal entanglements was a good policy. NEA has recently
developed a reasonably reliable technique for determining the condition of a right whale from photographs®.
However, it is difficult to follow the health status of individuals over short time periods using this technique.
Knowlton agreed that the current policy is sensible but suggested that additional analysis of the outcome of all
entanglements might provide insights into how reliable initial assessments of prognosis are; Moore noted that he had
a proposal to do this, involving assessments of past cases by veterinarians, pathologists and other specialists.

Mayo suggested that disentangling apparently healthy whales should be attempted if the type of entanglement was
usually associated with a negative outcome. Brown commented that satellite tagging of healthy entangled animals
might provide a means of regularly monitoring their condition, but noted that there was controversy about the
impact and reliability of implantable satellite-monitored tags (e.g. see IWC, 2001). O’Hara added that tagging
seriously injured animals might permit retrieval of the carcass when the animal dies; however, Mattila noted that
emaciated animals sink, taking the tag with them (this is assumed to have occurred with Churchill). Kraus noted
that the success rate of implantable satellite tags is relatively low because of damage related to right whale behavior;
thus, a towed tag may be more effective. The lasso system developed by Becky Woodward may provide a way of
attaching such tags.

Mattila noted that an analysis of humpback whales indicated that mature female humpback whales with
entanglement scars have a significantly lower (insert value) reproductive rate than females without scars, inferring
significant sub-lethal effects to entanglements, even if the entanglement is shed.

Assessment of stress levels using biochemical analysis of biopsy samples or samples of defecation appears to be
practicable; methods have been developed by NEA (Roz Rolland) and the Southwest Fisheries Science Center
(Andy Dizon’s lab). However, only the fecal sample tests have been validated at this point.

Collecting concurrent behavioral information from sampled whales is an important component of any resulting
stress assessment; a standardized data form for such behavioral observations should be developed. Rowles noted
that any such data collection should also be conducted for disentangled whales to provide a “normal” control
sample. A working group under Landry was set up to discuss this issue further; the group agreed that a behavioral
data form should be developed for this purpose. Landry volunteered to undertake this task and circulate a draft to
interested individuals for comment.

B. Restraining the whale for disentanglement

Moore summarized a 2001 workshop on disentanglement technologies (see Annex F°) that had been co-sponsored
by the Center for Coastal Studies, New England Aquarium and Woods Hole Oceanographic Institution, and was
partially funded by the Northeast Consortium. The details from that report are not repeated here. In almost all
cases, entangled animals need to be restrained in some way if successful disentanglement is to occur. In summary,
four major areas of development were listed: (1) better aerial and underwater assessment; (2) better fluke restraint;

* Rowles noted that recent experience had substantially improved reliability of health assessments and the interested reader is referred to the
report of the immediately preceding workshop on bowhead and North Atlantic right whale health (insert reference).

®The full workshop report is available on the Internet at: www.whoi.edu/science/B/people/mmoore. It summarized issues of assessment, restraint
and cutting.
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(3) development of a “Robocyamid” package with assessment, sedation and cutting functions; and (4) a rope-
ascending device to image and perhaps cut flipper and rostrum wraps. Aspects of these are discussed below and
under Section IV.

1. Mechanical techniques

Kegging (attaching a line affixed with numerous large floats to the entangling gear) remains the primary means of
restraining entangled free-swimming whales. Anchoring whales is possible under the right conditions, but this
carries the risk of the anchor picking up additional gear. Ledwell stated in Newfoundland, uncooperative humpback
whales entangled close to shore occasionally have been towed into shallow water for disentanglement only because
after repeated attempts to remove the gear the whales proved to be too wild.

Right whales are very different from humpback whales; they are often uncooperative, are extremely powerful, and
have resisted efforts to restrain them by towing with a modest-sized vessel (and indeed invariably tow the vessel
itself). Clapham suggested that existing data be examined to determine whether the reaction of a right whale was
related to the sex or maturational class of the whale, since mature males might be expected to be more aggressive; if
an age class or sex effect existed it might influence disentanglement strategy.

Several participants suggested that restraining a right whale by the head might be a more effective (and less harmful
to the animal) method than a tail restraint. In Newfoundland disentanglements, Ledwell noted, any ropes which are
through the mouth and act as a bridle are the last that are cut, since with this rope it is often possible take control of
the whale. Brower noted experience with bowhead whales in the Alaskan subsistence hunt whales (by Alaskan
Eskimos) supports this theory. Additionally he stated bowhead whales are more likely to be pacified when
harpooned in the head or lip than elsewhere. Use of a small sub-epidermal toggle attachment device might serve
this purpose without inflicting serious injury, which may not be the case with attachments to gear around the tail.
George’s observations from the Alaskan bowhead whale subsistence hunt indicates that injuries in this area can be
minor and easily healed (like those from implantable tags): Healthy whales have been found with old harpoon heads
encapsulated in this region (such as in the photo of an injury to the dermis of whale 92B2; a large female carrying a
very old stone harpoon point). If this technique is the only way to rescue a whale from a lethal entanglement, the
potentially positive outcome presumably outweighs any potential short-term pain or harm. The use of hoop nets
around the head, which has been successfully tried on white whales, is not considered practicable (and may be
dangerous) with large whales.

It is not clear whether kegging can seriously exacerbate injuries in the caudal region. It is important that this be
examined thoroughly where possible. Pathology analysis of right whale #3107, entangled around the tail stock,
indicated that the line had lacerated arteries, which had subsequently been sealed with scar tissue. It is conceivable
that adding additional tension to a line embedded around the peduncle could sever major blood vessels and cause the
whale to bleed out; while this is not known, the possibility further highlights the need to experiment with restraint
methods that are focused on the head region. It was noted that little is currently known about blood clotting
mechanisms in any mysticete; experience with bowheads in Alaska suggests that at least in this species there is no
intrinsic clotting.

2.Chemical techniques

The experience of a previous attempt to sedate a large whale (Churchill) is summarized in Brunson et al. 2002
(Annex G) was discussed. The drugs used were chosen on the basis of safety for the whale and also the human
personnel involved. The drug currently being employed (Medazolan) is extremely expensive and has a relatively
short life. Although the effectiveness of this attempt is open to interpretation, the delivery technique and knowledge
of the appropriate dosage are now much improved. However, it is still not known whether a drug dose that renders
an animal tractable is below that which would incapacitate the animal and potentially stop it from maintaining
equilibrium. Experience with other large mammals also reveals considerable individual variation in response to
drug concentrations. Moore reported a design for a multiple-dose delivery device has been completed, although
Rowles noted that there was some health concern regarding multiple doses in the same location. Monitoring of
whale behavior prior to, during and after sedation was not adequately conducted during the Churchill event, and this
is essential for any future attempts; use of the digital tag (DTAG) developed by the Woods Hole Oceanographic
Institution (WHOI) would significantly improve the quality of these data as would the development of standard
behavioral data collection methods discussed above.



O’Hara questioned whether the current delivery system distributed significant quantities of the drug in the dermal
area rather than in the muscle where it is targeted, and suggested testing this on dead animals. He also cautioned
that the theoretical impact of a sedative can easily be overridden by a whale’s reaction to the procedure.

In summary, Donovan noted that development of a reliable system for chemical sedation was clearly seen as very
important, while recognizing that there are significant problems still to be resolved.

C. Animal welfare issues

The extent to which pain and suffering are associated with serious entanglements is not known, nor how this may
modify the responses of whales to rescue attempts. O’Hara noted that many animals subject to injury show no
observable signs of pain or suffering. Brower noted that if Alaskan hunters had encountered an animal in the
condition of Churchill, they would have attempted to kill it to relieve its suffering. It was recognized that the
question of whether euthanasia may be appropriate under some circumstances for free swimming entangled whales
requires further discussion; at present this would not be contemplated in the USA.

Slay suggested that an animal such as Churchill, which was clearly going to die without intervention, should be used
as a test to push the limit on sedation drug dosage, since this might have resulted in a successful disentanglement; if
the whale died as a result, the outcome would not have been different from the inevitable.

A working group was established under Mayo to discuss the issue of pain that may be inflicted during
disentanglement events. Participants agreed with the conclusion that operational decisions on disentanglement
management should maximize the potential for problem resolution and hence individual survival. Short-term pain
exacerbation is acceptable if those activities remedy the problem, but anything that precipitates significant further
damage and decline is unacceptable. Therefore, it is essential that animal control systems be developed that are
independent of the entanglement-induced lesion(s) and resultant pain sources.

IV. TECHNIQUES OF DISENTANGLING

The objective of this portion of the workshop was to highlight existing disentanglement techniques and to identify
new techniques to improve the release rate of entangled whales.

A. Behavior of bowhead whales during hunts

Harry Brower Jr., a whaler from Barrow, gave a presentation on approach and following techniques used by Alaskan
natives when hunting bowhead whales. These involve camouflage and very quiet approach, with crews following a
float (often attached to floating line) after the whale is harpooned, or using footprints (qaala) to follow the track of
an unseen animal. Native hunters have found that if a boat crosses a footprint, a whale can detect (hear) this and
will react accordingly; consequently, hunters avoid moving into or across the track of the animal. In at least one
incident, a boat following a harpooned whale crossed a footprint; the whale reacted by turning, then opened its
mouth and crushed the boat.

Hunters prefer to approach the head of the whale because it affords a better opportunity for a strike, but also because
the head is much less dangerous than the tail. Hunters avoid the tail area at all times. Hunters believe that
bowheads are very dependent upon vision; in calm water, they use the surface as a mirror to see reflections at some
distance. Bowheads appear to have a blind spot directly ahead of them.

Harpooned animals dive longer swim faster and move further. Whales never exhibit aggressive behavior towards a
boat prior to being struck, but are often aggressive afterwards. Whales sometime get snagged in lines through
rolling or thrashing.

Hunters have found that females tend to be more aggressive than males, and younger animals are much harder to Kill
than older, larger ones. Older animals tire more easily and tend to turn less swimming in a more predictable manner.
Prior to the imposition of catch regulations, hunters could take mothers and calves, and found that mothers were
often extremely aggressive in defense of their young. Others agreed that one should be particularly cautious around
females with calves.

10



