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Greetings from the Stranding Coordinator
Fall 2021 Newsletter

By
Mandy Keogh

As of November 5, 2021 286 stranded marine mammals have been reported in Alaska. 
Throughout 2021, Alaska Marine Mammal Stranding Network members have collected 
data and samples; since September 1, they’ve completed the new level A and human 
interaction forms. The two Unusual Mortality Events (UME: gray whale and ice seal) remain 
open, although fewer reports of ice seal and gray whales strandings have been reported. 

For fiscal year 2021, NOAA Fisheries awarded 55 Prescott Grants ($3,715,471) to stranding 
network members across the country. Four awards went to Alaskan partners ($243,070): 
University of Alaska Fairbanks (Sea Grant Marine Advisory Program Nome), University of 
Alaska Anchorage (Alaska Veterinary Pathology Services), North Slope Borough 
(Department of Wildlife), and the Alaska SeaLife Center. These awards help support and 
expand coverage of stranding responses across Alaska.

As we enter the fall and winter we expect to receive fewer reports of stranded or 
distressed marine mammals, but while we may receive fewer reports its important to 
remember that human safety is the first priority and to follow all local guidance including 
community closures, shelter in place, or other local restrictions if you consider responding 
to a stranding and feel free to reach out to me at any time.

Over the last few years, a few large whales have stranded alive including a humpback 
whale in April 2019 (2019010) and a gray whale in May 2020 (2020034). These events 
have led to discussion with AMMSN members about the best way to respond and what 
other regions have learned from similar events. In response to these discussions, Dr. Deb 
Fauquier with NOAA’s Marine Mammal Health and Stranding Program helped coordinate a 
webinar in May 2021 given by Dr. Craig Harms (North Carolina State University). The 
webinar was geared towards veterinarians and included attendees from other regions. 
There were 72 attendees including about 15 from the Alaska Region. The 3 hour webinar 
focused on the technical aspects of low residue large whale euthanasia using the KCl
technique with pre-euthanasia sedation and analgesia. Dr. Harms also discussed factors 
leading to a decision to euthanize (or not), scene management and safety, alternatives, 
and public messaging. The use of KCL in large pinnipeds1 was also presented by Dr. Cara 
Field  with The Marine Mammal Center. 

Based on the webinar and discussions with other regions, Dr. Kate Savage has compiled 
supplies and protocols in case euthanasia of a large whale is warranted in the Alaska 
Region.

Recent Virtual Training
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1Whitmer E.R., Trumbull E.J., Harris H.S., 
Whoriskey S.T., & Field C.L. 2021. Use of 
potassium chloride for low-residue 
euthanasia of anesthetized California sea 
lions (Zalophus californianus) and northern 
elephant seals (Mirounga angustirostris) 
with life-threatening injury or disease. J Am 
Vet Med Ass, 259(2):197-201.

https://www.fisheries.noaa.gov/national/marine-life-distress/level-data-collection-marine-mammal-stranding-events
https://www.fisheries.noaa.gov/grant/john-h-prescott-marine-mammal-rescue-assistance-grant-program


2021166: Sperm whale

A sperm whale carcass washed ashore on in spring 2021 near Kodiak. 
Throughout the summer and fall bears were observed feeding on the carcass. 
On November 2, 2021 the USCG transported Sun’aq Tribe Biologists and NOAA 
OLE out to the site. The remaining bones scattered and still attracting bears 
(below). You can see marks from the bears on the vertebra (left).

November is Native American Heritage Month and the NOAA Fisheries Alaska Region 
celebrates Alaska’s indigenous people. Much of Alaska is remote with nearly 34,000 miles 
of coastline stretching along the shores of the Beaufort Sea, Chukchi Sea, Bering Sea, and 
the Gulf of Alaska. Numerous islands are found within Southeast Alaska and Prince 
William Sound, and comprise the Aleutian and Kodiak archipelagos. Larger islands, 
including St. Lawrence Island and the Pribilof Islands, are located several hundred miles 
off the mainland coast. 

Coastal communities often live a subsistence lifestyle with many Alaska Natives relying on 
marine resources including fish and marine mammals as essential nutritional and cultural 
resources. As AMMSN members and our partners, Alaska Native organizations and coastal 
community members play a key role in reporting and responding to stranded marine 
mammals. 

Native American Heritage Month

See the web story:
Celebrating Alaskan 
Indigenous Members of 
the Marine Mammal 
Stranding Network
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By
Barbara Mahoney
Gay Sheffield

Ice Seal UME

UME Update

An Unusual Mortality Event is defined by the Marine Mammal Protection Act as "a 
stranding that is unexpected; involves a significant die-off of any marine mammal 
population; and demands immediate response.”

On September 12, 2019, NOAA declared an UME for bearded, ringed, and spotted seals in 
the U.S. waters of the Bering and Chukchi Seas. An Ice Seal UME Investigative Team was 
organized by the Onsite Coordinator (Gay Sheffield, University of Alaska Fairbanks), Offsite 
Coordinator (Barbara Mahoney, NMFS Office of Protected Resources), NMFS Office of 
Protected Resources Headquarters representative (Dr. Deb Fauquier), and the Working 
Group for the Marine Mammal Unusual Mortality Event representative (Dr. Tracey 
Goldstein), and included up to 30 representatives from coastal villages, federal and state 
organizations, and universities. 

The 2018 and 2019 winters were characterized by a profound reduction in the quality, 
quantity, and extent of the sea ice. This was cause by unusual and robust sea surface 
temperatures due to climatic events and continued to reflect the warming trend. Air 
temperatures along the northern and western coast of Alaska exceeded the daily average 
by double digits (Overland et al. 2019). The one primary commonality of dead stranded 
ice seals during 2018-2019 was extremely poor body condition, with very low fat 
thickness, due to lack of available prey (Duffy-Anderson et al. 2019, Stevenson and Lauth
2018).

August 26, 2021 bearded seal from Utqiaġvik (2021256; Photo: Perry Anashugak).
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In 2019, Robert Foy, Director, Alaska Fisheries Science Center said, “We predict that 
changing environmental conditions will continue to affect the marine food web 
structure—and potentially the productivity of the northeastern Bering Sea shelf 
ecosystem.” Siddon et al. (2020) reported that for the 2018 and 2019 winters, the 
reduction of sea ice extent and duration likely resulted in a reduction in the amount of ice 
algae, which is an important subsidy for both the pelagic and benthic food webs. It is likely 
the shifts in prey availability and distribution in the eastern Bering Sea shelf, in response 
to the unusually warm sea temperatures in winter and spring 2018 and 2019, was 
challenging all ice seal ages, but particularly the young seals. 

June 7, 2019 ice seal from Kotlik (2019072; Photo: Harold Okitkun).

May 24, 2019 spotted seal from Kotzebue (2019085; Photo: Raime Fronstin).
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In 2020 and 2021, travel to outlying coastal communities was canceled due to COVID 
concerns and precautions. The ice seal UME is a concern for these communities, as 
they rely on marine mammals for food. The Alaska Marine Mammal Stranding Network 
and UME Investigative Team coordinated with coastal residents to survey beaches and 
coastlines, as well as provide reports of ice seal strandings. During 2020-2021, the 
reported numbers of ice seals strandings were closer to normal, with only 38 total ice 
seals strandings during 2020 and 86 reported stranded during 2021.

DATES YEAR Bearded Ringed Spotted Unidentified ANNUAL TOTAL
2010 - 2017 Average number of stranded seals 29

1 June - 31 December 2018 35 29 20 27 111
1 January - 31 December 2019 50 35 26 53 164
1 January - 31 December 2020 10 9 8 11 38
1 January - 31 December 2021 16 23 8 39 86

SPECIES TOTAL  111 96 62 130 399
Includes all seals found west of Point Barrow (156.475 W)
Includes all seals found north of 60 N
Includes five live seals, four seals in 2019 and 1 ringed seal in 2020.

Given the return to historical stranding numbers, the UME Investigative Team prepared 
a closure package for this ice seal UME. The Working Group for the Marine Mammal 
UME will meet in mid-November and review the information gathered to date and 
determine if the ice seal UME investigation should be closed due to the now reduced 
number of stranded ice seals. 

Duffy-Anderson, JT, P Stabeno, AG Andrews III, K Cieciel, A Deary, E Farley, C Fugate, C Harpold, R Heintz, D 
Kimmel, K Kuletz, J Lamb, M Paquin, S Porter, L Rogers, A Spear, and E Yasumiishi. 2019. Responses of 
the Northern Bering Sea and Southeastern Bering Sea pelagic ecosystems following record-breaking 
low winter sea ice. https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2019GL083396

Overland, JE, E Hanna, I Hanssen-Bauer, J Kim, JE Walsh, M Wang, US Bhatt, RL Thoman, and TJ Ballinger. 
2019. Arctic ecosystems and communities are increasingly at risk due to continued warming and 
declining sea ice. Arctic Report Card: Update for 2019. NOAA Arctic Program.
https://arctic.noaa.gov/Report-Card/Report-Card-2019/ArtMID/7916/ArticleID/835/Surface-Air-
Temperature

Siddon, EC, SG Zador, GL Hunt, Jr. 2020. Ecological response to climate perturbations and minimal sea ice in 
the northern Bering Sea. ScienceDirect1 181-182: 104914. 
https://www.sciencedirect.com/science/article/abs/pii/S0967064520301697

Stevenson, DE and RR Lauth. 2018. Bottom trawl surveys in the northern Bering Sea indicate recent shifts in 
the distribution of marine species. Polar Biology 42:407-421. 

References
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By
Kate Savage

Gray Whale UME
Year three of the Gray Whale Unusual Mortality Event is almost over. In 2019, NOAA 
formally declared the UME after a 23.7 % population decline from an estimated high of 
27,000 in 2016 to 20,600 gray whales in 2019/20. Calf production was also down from an 
estimated 950 in 2018 to 354 in 2019. These declines parallel a similar gray whale UME that 
occurred in 1999/2000, although the magnitude of the current decline is not as great. 

In Alaska, gray whale strandings rose precipitously to 48 reports in 2019 (Fig. 1), then 
dropped almost as precipitously from 45 in 2020 to 24 in 2021. Numbers of stranded 
whales has also decreased in other locations along the West Coast. Closure of the UME is 
pending 2022 population and calf estimates from Mexico and California. Hopefully the 
population will display the same resiliency in rebounding as was the case following the 
1999/2000 UME.
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NMFS 2021216 Gray whale stranded near Cape Yakataga
(photo: Jesse Carter)

UME Update

See the technical memos 
for more details on gray 
whale population estimates 
and calf production.  

Figure 1. Number of confirmed AKR gray whale strandings, 2009 – Oct. 26, 2021

*November 3, 2021
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2021* UME

Canada 4 20

US 55 257

Mexico 54 225

Total 113 501

https://repository.library.noaa.gov/view/noaa/27928
https://repository.library.noaa.gov/view/noaa/32924


Killer Whale Predation as a Cause of 
Death in Gray Whale

By
Kate Savage

Gray whale UME: 
Case Definition

While the number of gray whale strandings declined significantly this year, the UME 
Investigative Team continues to try to determine the cause of increased mortalities. 
One known cause of death in gray whales is killer whale predation. This spring I 
started working with a team to create a Case Definition of killer whale predation as a 
COD in gray whales. Simply put, the Case Definition will formally describe physical 
evidence that can be used to cite predation as the COD.

Killer whale attack strategies help in understanding and validating external and 
internal findings associated with killer whale predation. Killer whales may herd their 
prey either towards or away from shallow water, ram their prey laterally or ventrally, 
immobilize and/or submerge their prey by holding on to flukes, pectoral fins or the tip 
of the rostrum, and attempt to block the blowhole. They have been documented 
swimming off with large (1-2 m) pieces of tissue, sometime with the pectoral fin 
attached. Their preference seems to be for soft tissues, including the tongue and 
blubber. Based on these strategies, which are by no means complete, the following 
lesions, most commonly associated with killer whale predation, make sense:

In creating the Case Definition, we first reviewed the literature and tapped 
into available expertise. With the resultant knowledge, we were then able 
to start filling in the blanks of a Case Definition template, which allowed 
us to define the lesions associated with killer whale predation and, after 
assessing for differentials, assign a level of certainty to each of the lesions. 
The level of certainty described the likelihood that killer whale predation 
was the COD as confirmed, probable, suspect, improbable, or unknown.

1. Missing tongue or jaw
2. Blubber and skin peeled 
3. Semilunar bite wounds with variable amounts of tissue missing 

(tissue defects) 
4. Rake marks
5. Contusions or broken bones

NMFS 2021210 Gray whale 
stranded near Kotzebue 
(photo: USCG)

NMFS 2021022 Gray whale 
stranded, near Ugak Bay Kodiak 
(photo: USCG)
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Consider a multitude of possible predator-prey scenarios. A pursued whale may live 
strand, either in an attempt to evade killer whales and/or due to injuries associated 
with the predation event. In these cases, rake marks and/or contusions, broken bones, 
and internal hemorrhage may be the only indication of killer predation. Fortunately, 
rake marks are specific indicators of killer whale interactions. If they can be discerned 
from differentials such as post-mortem bear scavenging or random scrapes from a rocky 
substrate, fresh rake marks can provide evidence of a recent predation event. One of 
the tricky aspects of rake marks is establishing whether they are fresh. Killer whale 
attacks are not always fatal and I suspect we have all seen rake mark scars, the 
nonpigmented, smooth parallel lines, about 2-4 cm apart, often on the posterior edge 
of the pectoral fins or flukes, which indicate that the whale “got away”.  Fresh rake 
marks, on the other hand, are inflamed lacerations with some depth. Broken bones, 
contusions and hemorrhage are less specific and require the presence of other lesions 
to differentiate from other traumatic events such as vessel strike.

Missing tongue/jaw, peeling of blubber and skin and large tissue defects are the most 
likely lesions to result in immediate mortality. Often more than one lesion may be 
observed which helps establish the certainty of predation as COD. Rake marks are also 
not uncommon. Interestingly, one of the most challenging differentials has been 
advanced decomposition. We have all seen carcasses shift as decomposition 
progresses, e.g. soft tissues separate from bone, the tongue inflates, possibly bursts 
etc., and these changes can mimic some of the lesions of predation. 

We have started test-driving our Case Definition on photos of Alaskan gray whale 
strandings, working through glitches such as the decomposition conundrum. Trying to 
accurately describe what we’ve been seeing for years - killer whale predation on gray 
whales and other large whale species - has been both tremendously enjoyable and 
challenging. An additional benefit is that, once the Case Definition is complete, we 
should be able to extend to other large whale species as well. Be on the lookout for the 
final product, maybe in the next newsletter!

NMFS # 2021156. Missing tongue and jaw of a gray whale (Photo: Matt Van Daele)
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Summer 2021 - A Small Step Towards 
Normalcy 

By
Halley Werner and 
Savannah Costner
Animal Care Specialists

Alaska SeaLife Center

With seasonal staff and interns returning to gain hands-on experience rehabilitating 
Alaska’s Marine Wildlife, the Alaska SeaLife Center cared for 1 ringed seal and 10 harbor 
seals this summer. ASLC’s Wildlife Response department was ready to help give these 
animals a second chance at life through the toughest of times. 

Our first patient to make its way into our program was a yearling ringed seal, arriving in 
May. He was first reported on April 30th in Unalaska, coming and going from different 
beaches before his body condition worsened and he was deemed in need of 
rehabilitation. The young male was in our care for four days before succumbing to 
terminal shock due to a systemic infection.

The first harbor seal patient to arrive for treatment was found right here in 
Seward off a popular hiking trail, in the grass. The placenta was still attached 
- a first for our team at ASLC. The pup was triaged in the field before taking a 
water taxi back to the Center for care. He presented with complications of a 
difficult birth, mostly through head tremors and a potential loss of eyesight. 
While his condition was touch and go in the beginning, he began to show 
progress. When he was strong enough for assisted swims, he kept trying to 
breathe underwater (another first for our team!). While he no longer wants 
to breathe underwater, it became clear that he is cognitively compromised 
and would not have the means to survive out in the wild, though attitude-
wise he is 100% seal. NOAA Fisheries deemed the seal non-releasable in 
August 2021 due to his need of specialized husbandry and veterinary care. 
ASLC petitioned NOAA to keep him as an ambassador and it was recently 
awarded. We are now working on integrating him into our seal collection. His 
name, Asiqtuq, is Inupiat for “nodding head while others dance".

Our second harbor seal, Penne, was also in 
the “not a normal stranding category.” She 
was found in the Little Sustina Weir (which 
is around 30 miles upstream) and observed 
for over 24 hours before being transported 
to ASLC. She was with us for 89 days before 
being released with our third harbor seal 
patient, named Gnocchi - an abandoned, 
dehydrated pup who took to treatment well.

Photos: Alaska SeaLife Center, 
NOAA permit #18786-04.
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Coming all the way from Port Moller, Sir Orzo Sealroni was 
a special case. He had hypoglycemic seizures and a severe 
case of megaesophagus. While his treatments took a little 
longer than his Port Moller pal, Ravioli, both were able to 
be flown to King Salmon and released in Naknek in 
October. Before Ravioli left Seward, a satellite tag was 
placed to track her movements. 

Two seals from the Southeast made the trek to Seward. 
While one succumbed during transport, the other seal, 
Spaetzle, was a ferocious seal! His wild personality made 
cleaning his wounds and giving supplemental hydration a 
challenge, but he excelled and was released in Juneau. 

The last three seals all hailed from Seward. It was surprising to have 4 harbor seal pups 
in one season strand on the beaches of Resurrection Bay! One was found at a 
waterfront campground, suffering from heat stroke and a bacterial infection. 
Unfortunately, after uncontrollable bouts of seizures it became evident this young pup 
would not recover. Another Seward pup was found on Fox island. She was aptly named 
Vermicelli, as she indeed had many “little worms” to contend with in her 
gastrointestinal tract. However, her substantial wounds were our first priority. Our 
veterinary team performed weekly wound checks and deep cleanings to suture the 
gaping wounds and fight off infection. Our last harbor seal admit of the season was 
named Gemelli, which is Italian for “twin." This seal was definitely twin to the diamond 
of the sea. She was an emaciated seal with several wounds and viral infections. 
However, her extensive veterinary needs did not stop her being released with her 
cohort Vermicelli just outside of Seward. Our little diamond was also outfitted with a 
satellite tag.

While we hope this season was a step towards 
normal, we all know there really isn't a normal 
when it comes to marine mammal strandings. 
Every year is different, and every year we are 
faced with something we don’t expect. All we 
know is to be ready for the unexpected and to do 
everything with passion, dedication, and grace. 

Photos: Alaska SeaLife Center, 
NOAA permit #18786-04.

If you would like to get a glimpse into our rewarding (albeit sometimes hectic) lives, 
season one and two of Alaska Animal Rescue are now streaming on Disney+. 
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Confirming the survival of an orphaned 
killer whale calf using photo-identification

By
Jared R. Towers
Fisheries and Oceans Canada 
and Bay Cetology

Update:  2020246

In the early 1970s there was demand for live-captured killer whales and growing 
concern in the Pacific Northwest because several whales had already been removed 
from this region for display in aquariums around the world. To help regulate the live-
capture industry governments needed information on the number of killer whales in this 
area, so to assess population size, researchers in BC and WA pioneered a photo-
identification effort . Before the end of the decade, it was discovered that only a few 
hundred individuals from several distinct populations visited the waters around 
Vancouver Island on a seasonal basis. However, so many questions remained - not least 
among them being: “Where were the whales when they weren’t in this area and what 
were they doing there?” Collaborations over the following decades with other 
researchers from AK to CA began to answer these and other questions about the lives of 
killer whales, especially the population of individuals formerly referred to as transient, 
but now named Bigg’s killer whales in honour of the first scientist to initiate field studies 
on this species, Dr. Michael Bigg. 

Fast forward to the present time and the photo-identification dataset of Bigg’s killer 
whales maintained by Bay Cetology on behalf of Fisheries and Oceans Canada and other 
organizations has grown to be one of the longest time series datasets of any wild 
cetacean population. Each year we receive tens of thousands of images from between 
500 and 1000 encounters with Bigg’s killer whales from scores of contributors up and 
down the coast. This allows us to census between 70-90% of the 370 or so individuals in 
the coastal population each year and look at trends at the population or family level 
over time as they relate to fluctuations within the environment. 

Photos collected during the 
stranding response used to identify 
NMFS 2020246 as T124A3. (Photos: 
Rachel Myron)
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In November 2020, our colleagues in AK informed us of a dead stranded killer whale 
that members of the Alaska Stranding Network in Tenakee Inlet were responding to 
and a couple days later NOAA provided photos of the individual (NMFS 2020246). The 
Tenakee killer whale was T124A3, a 14 year old female who had become a mother for 
the first time the year before (2019). She was last seen alive on June 29, 2020 off 
Point Retreat, AK. This individual’s grandmother, T124 (the 124th individual to be 
identified in the population), had a long sightings history in AK and in the couple of 
decades before she died (in 2016) she had begun to spend more time with her 
offspring in southern BC and northern WA, perhaps in response to growing prey 
populations of pinnipeds and small cetaceans in these waters. As a result, several of 
her children and grandchildren, like T124A3, grew up in this region and are still 
regularly documented there between December and July each year (Figure 1). They 
all do, however, still appear to make regular trips to AK between June and November 
(Figure 1). Considering this movement pattern, we were hopeful that we might 
confirm whether or not T124A3’s one and a half year old son had survived without 
her care.

**For more details on the 
November 2020 
necropsy in Tenakee
Inlet, see this web story.

Figure 1: Sightings history of T124A3 by month and latitude from 167 encounters 
between 2006 and 2020. 
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Figure 2: T124D1, T124A6, T124D and T124A from left to right (A) followed by T124A3A 
surfacing 8 seconds later (B) off eastern Vancouver Island on December 2, 2020.

A little more than two weeks after the necropsy of T124A3 had taken place in Tenakee, 
we received images of 6 killer whales off the east coast of Vancouver Island on 
December 2, 2020 showing T124A3A swimming behind his grandmother (T124A), aunt 
(T124A4), uncle (T124A6), great aunt (T124D), and second cousin (T124D1) (Figure 2). 
Six weeks later they were all photographed again, but this time from Lincoln Park in 
Seattle. It’s likely they remained in the area throughout the spring but were only 
documented once again this year in Haro Strait, BC on April 17. 

The range of these whales is extremely large and some of the waters they swim in are 
very remote. As evident in Figure 1, there are some months and latitudes when they are 
rarely documented. However, it’s quite likely these whales will turn up in a few of the 
hundreds of sets of photos from encounters this year (2021), that have not yet been 
analyzed. In any case, although the death of a young mother in this seemingly healthy 
population is an unusual cause for concern, we’re encouraged to be reminded of the 
strong family bonds in killer whales by seeing that her young son has been looked after 
by the family.
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Large Whale Entanglement Response 
Program

By
Sadie Wright 
Ed Lyman

Updates and Training

Although 2021 is not quite over, it was a big year for the Large Whale Entanglement 
Response Program in Alaska, including a return to a higher number of reported 
entanglements and successful in-person and online entanglement response and 
assessment trainings. In August and September, Ed Lyman travelled to Alaska and provided 
much-needed in-person classroom and hands-on training in large whale entanglement 
assessment and response in Petersburg, Seward, Juneau, and Whaler’s Cove/Angoon. In 
addition, responders from Dutch Harbor, Kodiak, Anchorage, and Metlakatla were able to 
travel to the in-person training opportunities (over 40 in-person trainees). At least 29 
individuals successfully completed Level 1 Alaska Region Whale Entanglement First 
Responder online training this year. Ed also led a virtual training for NOAA Office of Law 
Enforcement personnel in June 2021.

Petersburg-based responders Kelly 
Bakos and Toby Bakos test a 
pole-cam setup following a 
careful approach to this 
unsuspecting iceberg; simulating 
the underwater assessment of 
an entangled whale (photo by E. 
Lyman).

As of November 5, the Alaska Region LWER program has received 20 reports of large 
entangled whales in 2021. We were able to confirm that two of these reports were whales 
that were not entangled. One report (a fin whale) is unconfirmed due to poor image 
quality. The 17 confirmed reports include 12 humpback whales and one of each of the 
following species: gray whale, sperm whale, killer whale, beluga whale, and minke whale. 
A number of these individuals are known or suspected to have self-released from the 
entanglement, but at least five of the entanglements resulted in mortality to the whales, 
including the minke whale, the killer whale, the beluga whale, and two humpback whales. 
This number of confirmed mortalities due to entanglement is high. 15

https://www.fisheries.noaa.gov/resource/educational-materials/us-whale-entanglement-response-level-1-alaska-region-first-responder


Entangling materials observed this year include mooring/anchoring lines and chain, fishing 
gear (e.g., shrimp/crab pot lines, net webbing, longline), and unidentified heavy gauge 
lines. Over half of the confirmed entanglements occurred in Southeast Alaska in 2021. The 
gray whale was entangled near the mouth of the Kenai River in Cook Inlet, the killer whale 
was entangled north of Akutan in the Bering Sea, and the beluga whale was entangled in 
the Yukon River. Two humpback whales were entangled near Cordova, and one near 
Valdez. Two confirmed entanglements were observed in Glacier Bay, and two more were 
observed outside Glacier Bay, near Gustavus, AK. For additional information about the 
lethal entanglement of a minke whale near Gustavus, please see this web story. The LWER 
team at the National Park Service in Glacier Bay did a fantastic job documenting and 
responding to this unfortunate entanglement event and coordinating with NOAA Fisheries 
to conduct a necropsy of the whale.

Ed Lyman leads 
classroom LWER 
training at the Alaska 
SeaLife Center.

Two confirmed entanglements: A gray whale entangled in gill net near the mouth of the Kenai 
River, and a humpback whale near Pinta Rocks in Southeast Alaska with a line wrap and dragging 
buoys suspected to be associated with Dungeness crab pots (photo: Dennis Rogers).
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Thanks to everyone who participated in online or in-person LWER training, developed 
outreach materials and response protocols, conducted entangled whale assessment and 
response, communicated across your networks to distribute and solicit information about 
entangled whales, and remained prepared to safely respond. This program is a big team 
effort, and thank you for your contributions to reducing the risk of lethal entanglements.

2020 Thanksgiving Tenakee Inlet Entangled Whale is Free!

By
Andy Szabo
Alaska Whale Foundation

Last year on Thanksgiving Day, a team led by NOAA Level 3 responders Steve 
Lewis and Gordon Chew responded to a report of a distressed adult humpback 
whale in Tenakee Inlet, Southeast Alaska. The whale was severely entangled: 
crab pot lines were wrapped around its caudal peduncle and through its mouth 
and it appeared to be tethered to the bottom but able to surface to breathe. 
With authorization from NOAA Fisheries, the trained responders set to work 
and, eventually, were able to free the whale enough so it could swim and 
thrash. Unfortunately, the whale soon disappeared out of Tenakee Inlet and 
into the rough waters of Chatham Strait, still trailing an orange buoy from near 
its mouth. At that point, all the responders could do was hope that the animal 
would shed the remaining gear on its own.

Approximate locations of 18 entangled whales in Alaska in 2021.

Entangled humpback whale on Thanksgiving 
Day 2020 (above photo: Steve Lewis,) and 
Gordon and Steve Lewis assess the 
entanglement (Right Photo: Rachel Myron) 
NOAA permit #18786-04). 17



AWF has been conducting drone-based humpback whale body condition surveys in 
Southeast Alaska since 2018. In that time, they have quantified the body condition of over 
1,500 individual whales. Compared to that dataset, SEAK-2156 was slightly above average 
body condition for an animal of his length (11.46 m) and was comparable to other whales 
measured on that same day. As well, the only obvious entanglement-related scar was on 
the left blade of the fluke. This was an encouraging sign that the whale had survived the 
entanglement, which serves as a testimony to the skills and dedication of Tenakee’s
entanglement response team!  More generally, re-sightings like these help us link the 
severity of entanglement wounds to gear types and the nature of those entanglements 
and inform our understanding of post-entanglement survivorship. 

Whale SEAK-2156 dives on July 18 
2021, revealing an entanglement 
scar from an earlier entanglement 
on Thanksgiving 2020 in Tenakee
Inlet. Photo authorized under 
research permit #19703.

Fast forward to July 18, 2021 in Tebenkof Bay, 85 nautical miles south of Tenakee Inlet, 
where Alaska Whale Foundation’s research team was working. During their routine 
sampling, the team photo-identified and collected a drone-based body condition image 
from what appeared to be an average adult humpback whale feeding in the vicinity of 
several other animals. The significance of that sighting was only apparent later after 
they processed the photo-ID image through Happywhale.com. The whale they had 
encountered - SEAK-2156 – was the entangled whale from the year before in Tenakee
Inlet! 

For more details about the 
Thanksgiving 2020 
entanglement, please see 
this web story.
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By
Janet Neilson
Glacier Bay National Park

Glacier Bay National Park

The Mighty Minke
A couple walking on the beach near the Gustavus dock early on Sunday, May 30, 2021 
were initially excited to spot a minke whale surface near a moored vessel. But then, 
they saw the whale dive and heard the mooring chain on the vessel pull taut, and the 
vessel spun around. That’s when they knew the whale was entangled. 

A short time later, I got a call at home in Gustavus that a whale was entangled. I 
tracked down the person who had seen it and talked to them on the phone for more 
details. They reported the whale had been thrashing at the surface as it dragged the 
vessel away from the area. Then they heard a breaking sound as the 50 foot long, 18 
ton vessel drifted free. The whale, still entangled in the vessel’s mooring buoy and 
ground tackle, continued to thrash and move away from the area. After a few minutes, 
the thrashing stopped and they lost sight of the whale.

After reporting the entanglement to the NOAA Stranding Hotline, my husband, Sean, 
and I headed immediately to the dock, where conditions were calm and sunny. We 
could see the mooring buoy floating about a half mile from where the entanglement 
had first started. Although it had been reported as a minke whale, we wondered if it 
had been a humpback, which are bigger, presumably stronger, and more common in 
the area. No whales were visible in the area but knowing that minke whales can be 
especially elusive and difficult to spot, we weren’t too surprised. 

I scanned the area with binoculars while Sean launched a drone to search for the 
whale, but it was nowhere to be seen. Eventually, we gave up searching, hopeful that 
the whale, whether minke or humpback, had self-released from the entanglement and 
then high-tailed it out of the area. 

Meanwhile, the vessel owner retrieved his vessel and mooring gear. Back at the dock, 
he reported that he was able to recover all of his gear, including the mooring buoy, 
mooring line, 20–30 feet of chain, an anchor, and a car engine block that served as a 
second anchor. He also found a small, thumbnail-sized piece of whale tissue stuck in 
the hardware on the mooring ball. Unfortunately, he didn’t know to save the tissue for 
species ID and analysis and had tossed it overboard. It appeared that the whale was 
free from the entanglement, but not without injury. 

See NOAA website for 
more information on 
the minke whale

Learn more about 
GBNP research 
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At NOAA Fisheries’ request, the U.S. Forest Service authorized the temporary landing of 
the carcass in the intertidal zone on Pleasant Island, a designated wilderness area about 
one mile by boat from the Gustavus dock, for a necropsy. Andrea and I towed the whale to 
shore while Chris Gabriele, GBNP’s lead whale biologist, organized a necropsy for the next 
day to be led by NOAA Fisheries veterinarian Kate Savage. Seven enthusiastic GBNP staff 
and community members volunteered to help. The captain and deckhand of the vessel 
that had been involved in the entanglement also generously offered their time and 
assistance. 

The next morning dawned cool and drizzly with low clouds and fog. Kate called to break 
the bad news that her flight from Juneau had been canceled due to weather. More bad 
weather was in the forecast, so we decided to proceed with the team at hand. Fortunately, 
there was a small amount of cell service at the necropsy site, so by standing in just the 
right spot on the beach, Kate was able to offer us advice and guidance by phone. We 
determined that the whale was a 26-foot-long adult female. We took numerous 
measurements, including blubber thickness, and collected tissue, fluid, and parasite 
samples. There was a deep and ragged wound at the corner of her mouth, as well as 
abrasions under her left flipper and tail stock, indicating entanglement. Blood poured from 
her blowhole during the necropsy, suggesting internal injuries. 

Two days later, my co-worker, Andrea Bendlin, and I were on the water conducting a 
whale survey on the Glacier Bay National Preserve whale research vessel Sand Lance. 
Over VHF radio, we overheard a charter vessel captain reporting a small dead whale 
floating just west of the Gustavus dock in state waters. Our hearts sank. We arrived at 
the carcass a short time later and discovered that it was a female minke whale with 
external indications of entanglement. Minke whales are common but not numerous in 
our area and based on the timing, location, and injuries on the carcass, it was clear that 
this was the whale from two days before. It was beyond impressive to think that a minke 
whale was capable of dragging such a large vessel and heavy mooring gear across such a 
distance (at least half a mile). It was tragic to know that she had not survived, as we 
originally had hoped. 

**For more details on the  
this a minke whale near 
Gustavus, please see this
web story

The dead minke whale
Photo: Sean Neilson
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Minke whale examination

By
Kate Savage

Capture Myopathy
Between the time the entangling gear was found and when the minke whale carcass 
floated, Janet and I discussed the event. While observers identified the entangled 
whale as a minke, we were a little skeptical. Dragging such a heavy load over a 
significant distance would require inordinate strength, probably backed by size, much 
more likely for a larger whale such as a humpback. It turned out to be a minke after 
all and it made me sad thinking of what prompted the energy required for a 
struggling, relatively small whale to move a massive load such a distance. It seemed 
like a frenetic event that could easily lead to capture myopathy, a condition 
associated with muscle damage and a cascading series of metabolic processes that 
can occur during an attempt to escape.

Later that evening, with the essential help of the vessel involved in the entanglement, 
we towed the carcass away from shore and released it —in keeping with the Forest 
Service wilderness designation. Surprisingly (and with some relief), we received no 
subsequent reports of the carcass floating or beached. 

Kate concluded, “Based on the necropsy findings and the account of the 
entanglement, including the tissue found on the mooring buoy, it is likely the line 
between the engine block and mooring buoy was caught in the whale’s mouth, with 
the mooring buoy tight to one side. The whale swam at least half a mile with the gear. 
She likely succumbed, either after self-releasing from the gear or becoming free of the 
gear after death. She then sank, and floated to the surface two days later.”

It is not clear how this unfortunate whale became entangled, but the mouth injury 
suggests that she may have been feeding when she encountered the mooring line. 
This event reminded us all of the danger posed to whales by vertical lines in the water, 
and gave me a profound new level of respect for minke whales, a species that is poorly 
understood in Alaska. I only wish the outcome had been different for this mighty 
female. 

The minke whale with a wound at the corner of its 
mouth from the entanglement.  Photo: Sean Neilson
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CM has been documented in various forms in a wide spectrum of animals, including 
exertional heatstroke in humans. Alternate terms, which underscore the complexity of 
the condition, include ‘capture stress’, ‘white muscle disease’, ‘exertional 
rhabdomyolysis’, ‘transit myopathy’, ‘diffuse muscular degeneration’, ‘stress 
myopathy’, ‘muscular dystrophy’ and ‘idiopathic muscle necrosis’.

Pathology
Below is a very simplified summary of some of the physiological impacts associated 
with capture myopathy:

Skeletal and cardiac muscle damage 
When muscle fibers are injured, internal cellular components of the muscle cell 
such as myoglobin and lactate leak into the blood stream and can potentially 
wreak havoc in multiple systems. The most profound impacts of increased 
myoglobin, or myoglobinemia, are in the kidney. Increased blood lactate can 
change blood acidity and result in a condition known as metabolic acidosis. 
Stress hormones, including epinephrine, norepinephrine, cortisol and 
aldosterone, are also released in large doses and can result in injury to the heart 
muscle (stress cardiomyopathy), skeletal muscle, and kidney through multiple 
mechanisms such as decreasing organ blood flow and oxygen availability.

Kidney damage/renal failure 
The kidney is one of the main organs injured during a CM event. Myoglobinemia
may result in acute kidney injury and failure through multiple mechanisms. The 
metabolic acidosis and decrease blood flow mentioned above cause the 
circulating myoglobin to form casts which block kidney tubules. Products of 
myoglobin breakdown also have direct toxic effects on the kidney. Multiple organ 
failure and death may ensue following the myoglobin-induced acute kidney 
failure.

Heat
Overheating is one of the symptoms of capture myopathy in live animals. 
Interestingly, the main source of heat is thought to be less from exertion than 
from the myriad of metabolic changes occurring internally. I wondered whether 
the increase in internal heat would speed up internal decomposition?

From Herráez et al. 2013.  Fig 1. Stenella
coeruleoalba. Skeletal muscle stained with 
haematoxylin and eosin. Hypercontracted 
fibers surrounded by endomysial oedema
(arrows). Rounded and deeply stained fibers 
represent hypercontracted segments of 
myofibers, the initial stage of necrosis.

Bar, 100 µm

CM is a complicated, multifactorial, often fatal condition 
classically associated with the pursuit and capture of 
wild animals. Myopathy refers to the muscle damage 
(“rhabdomyolysis”) that’s central to the condition, 
which is most often observed after an episode of 
significant stress and either short intense or prolonged 
exertion. Death may occur immediately or up to weeks 
later.
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Gross pathology of CM may vary, but indicative of the processes described above. Findings 
may include skeletal and cardiac muscle necrosis, dark red-stained kidney medulla (the 
innermost part) and dark colored urine. Microscopic changes may include muscle 
degeneration affecting both skeletal and cardiac muscle and kidney tubular nephrosis, 
often associated with tubular myoglobin

As might be expected, there are conditions other than CM that can cause degenerative 
muscle changes, including trauma, infection, gas and fat embolism. However, in examining 
different types of muscle pathology in cetaceans, Sierra et al. (2017) found that CM was the 
most common underlying disease associated with acute skeletal muscle damage. In the 
species studied, CM was thought to be a result of not only the stress of capture (e.g. such 
as in bycatch or entanglements), but is also associated with the prolonged muscle 
compression of live stranding. It has been suggested that a genetic component in some 
cetacean species may predispose them to CM.

The GBNP team did a fabulous job in collecting samples during the minke whale necropsy. 
While histological analysis of the muscle sampled in the minke whale did not show 
evidence of CM, it is definitely worth keeping CM in mind. If you think it might be a 
possibility in a stranded cetacean, sample the epaxial muscle, such as the longissimus dorsi, 
and if possible, collect kidney and heart muscle samples too. 

From Fig. 1 Sierra et al. 2017
Muscle atrophy. Active stranded juvenile 
male of false killer whale. Generalized 
muscle trophy. Atrophied myofibers were 
variably flattened and angular 
(arrowheads). Type II fibers (red) were 
primarily affected. 
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Virtual Necropsy

Experience a 4-D Whale Necropsy from 
the Comfort of Your Computer 

Most whale biologists spend their careers in boats getting a glimpse at whales only 
when they come up to the surface to breathe or occasionally to feed. Being able to walk 
right up to a whale, and even look inside its body, offers scientists and stranding network 
volunteers a rare and meaningful opportunity to learn from whales at close range.  
Through the use of 3-D scanning technology over time (hence 4-D), the University of 
Alaska Southeast Whalelab has developed a free virtual portal that allows broader 
access to this experience. 

By
Ellen Chenoweth

Affiliate Professor, 
University of Alaska Southeast
Research Advising and Mentoring 
Professional, 
University of Alaska Fairbanks 
Biomedical Learning and Student 
Training

If You Can Scan a House, Why Not a Whale?
I came up with the idea of a virtual whale necropsy in fall of 2020 as many student 
activities, including Sitka’s annual Whalefest science festival, moved online. UAS 
Professor of Marine Biology, Jan Straley, and I requested a grant from the University of 
Alaska Biomedical Learning and Student Training program to develop a virtual whale 
watch. This video would provide information about how scientists study whales on the 
water.  I suggested requesting additional funds for Josh Houston, a Sitka-based drone 
pilot and digital 3-D modeler to 3-D scan a dead whale in case one happened to show up 
during the next year.  I had seen Josh’s stunning 3-D models of buildings and mountains.  
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Initially appearing as high resolution photographs, the user can spin around and zoomed 
in and out to view the subject from different angles. I thought a virtual necropsy could be 
an interactive and impactful application of this technology to get students up close and 
personal with a dead whale. Unlike all the virtual substitutes for in-person activities, this 
virtual event would give students an experience they are unlikely to have any other way.  
Typically the optimist, even Jan was skeptical of earmarking grant money for something 
that was so unlikely to occur. 

“Ellen, there hasn’t been a whale stranded in Sitka Sound in 5 years”.  But she 
quickly relented, being constitutionally incapable of dampening any whale 
excitement.
“but Jan, what if a whale DID show up???”

The Whale Shows Up
On Sunday, March 14, 2021 the US Coast Guard flight crew reported a dead whale 
(2021006) on a popular remote surf beach on Kruzof Island. That same day, Josh and I 
managed to catch a ride with Dennis Rogers on the M/V Northern Song to 3-D scan the 
whale by drone. We found the whale belly-up, bloated, but still in decent shape on a wide 
flat beach, suitable for gathering a necropsy team. The necropsy occurred later that week 
on a beautiful sunny day following a stormy night. Incredibly, the whale had turned over in 
the surf and was now in a prone position allowing us to scan its dorsal side as well. The 
team collected measurements and photographs led by UAS Assistant Professor of 
Fisheries Technology, Dr. Lauren Wild. We peeled back the layers of skin and blubber, and 
gathered tissue samples from the internal organs. Josh used his iPad and photogrammetry 
software to scan different cavities of the whale as the team exposed them. In the 
following months, Josh returned to the whale three more times documenting the results 
of wave action, decomposition and scavenging on the carcass until only human and 
animal tracks remained to mark the site. 

The necropsy team examines the humpback whale for signs of trauma and collects samples.

A USCG helicopter arrives at 
the whale.

Muscle and blubber are 
examined for signs of bruising 
and injuries.
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Gone But Not Forgotten
During the following months, I was able to enlist the help of Dr. Kathy Burek Huntington to 
provide her expert analysis of the scans as a veterinary pathologist. Using the platform 
sketchfab, I inserted annotations, references and photographs to provide more information. I 
also linked the scans chronologically so anyone can follow their curiosity and explore the 
whale themselves.  

The necropsy will be incorporated into distance-delivered University courses beginning with 
Biology 175: Current Topics in Marine Research (aka the “Whalefest course”) this fall. This 
necropsy will also be used as part of a new one-credit course at the University of Alaska 
Southeast Sitka Campus, One Health Perspectives: Marine Mammals of Alaska beginning in 
March 2022. I hope the open access format will allow it to be used broadly by high school 
classrooms, college courses, researchers, or by other creative people that wouldn’t have this 
experience in any other way.

Acknowledgements

The necropsy team was led by Dr. Lauren Wild, a research biologist and professor of Fisheries Technology at the 
University of Alaska Southeast (UAS-Sitka), under the authorization of NOAA Fisheries. She was assisted by Dr. 
Ellen Chenoweth (UAS-Sitka), Leigh Engel (Sitka Tribe of Alaska), Molly Grear (Pacific Northwest National 
Laboratories), Ted Hasty (NOAA Fisheries Law Enforcement), Josh Houston (Jfactory), Stacy Golden (Sitka School 
District), Paul Norwood, Brooke Schafer, and Pat Swedeen (City of Sitka).  Learn more about stranded animal 
response and what to do if you find a dead or stranded marine mammal. The US Coast Guard originally sighted 
and reported the whale and provided transportation to and from the site. Dennis Rogers (M/V Northern Song), 
Mike Litman (M/V The Royal Baby) also provided transportation out to the whale.

Drew Stafford at the USCG District 17 office was integral in scheduling the effort through the Sitka Air Station.  
Erik Oredson and Treston Taylor were pilots on the flight crewed by Amanda Perham, David Braaten and 
William Flowers on the first flight to the whale.  The second flight was piloted by Mike Seavey and Michael 
Carrol and crewed by Desean Brown and Raul Perezrosario. 

This virtual workshop was assembled and annotated by Dr. Ellen Chenoweth and Dr. Kathy Burek Huntington 
and funded by UAF BLaST. This scan and technical expertise were provided by Jfactory. Jan Straley (UAS-Sitka), 
Taylor Stumpf (Metlakatla Indian Association), Lauren Wild, Matt Goff (Sitka Nature), Sadie Wright (NOAA 
Fisheries), Maggie Castellini (University of Alaska Fairbanks), Steve Lewis, Emma Park (UAS-Sitka), Mandy Keogh 
(NOAA Fisheries), Brooke Schafer, Paul Norwood, Paul Kraft (UAS-Sitka) and Ashely Szoke (UAS-Sitka) provided 
feedback.

See the 4-D virtual 
necropsy and watch 
the Whales in the Wild 
video about boat-
based whale surveys at 
the University of Alaska 
Whale Lab 
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NMFS Stranding Program Contacts

Newest Stranding Network Member
Welcome to Grady Paul Love! Grady was born on August 17, 2021. 
His mom (Lauren Wild) says he is excited for his next necropsy and 
stranding/carcass survey outside the womb. He has already 
participated in one U. S. Coast Guard supported carcass survey on 
August 3, 2021 (via womb).
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