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Executive Summary 
NMFS Protected Resources Division biologists conducted four survey flights of the shifting sand 
shoals of the Copper River Delta from May 22 to August 21, 2019. The purpose of the flights 
was to search for marine mammal carcasses in an area with a history of incidental and intentional 
killings of marine mammals by humans, and to conduct necropsies of any observed carcasses in 
order to establish cause of death and collect biological samples. New carcasses were observed on 
three of four flights. This report also includes data from carcasses sighted on the Delta from 
opportunistic surveys and reports from partner agencies from May 14 to August 22, 2019. One 
gray whale was observed and necropsied on the Copper River Delta prior to our first scheduled 
survey flight. 
 
At least six Steller sea lion (Eumetopias jubatus), one gray whale (Eschrichtius robustus), two 
northern sea otter (Enhydra lutris), and three harbor seal (Phoca vitulina) carcasses were 
observed on the Copper River Delta during the summer of 2019. Biologists were able to assess 
all of the carcasses, but were unable to collect samples from one Steller sea lion. Seven of the 
nine pinniped carcasses showed evidence that they were likely intentionally killed by humans. 
Cause of death could not be determined for the gray whale, but the necropsy revealed that the 
animal was in poor body condition and possibly malnourished. We opportunistically surveyed 
coastline to the east and west of the Copper River Delta and did not observe any marine mammal 
carcasses in those areas. 
 
Introduction/History 
All marine mammals are protected under the Marine Mammal Protection Act, and Steller sea 
lions in the Copper River Delta area are part of the western Distinct Population Segment that is 
listed as endangered under the Endangered Species Act. Intentional killing of marine mammals is 
illegal with specific exemptions, such as for subsistence hunting by Alaska Natives. The Copper 
River Delta has long been recognized as an area of overlap between salmon fisheries and marine 
mammals, resulting in some level of serious injury and mortality to marine mammals due to 
incidental take in gillnets (Matkin 1980, Wynne 1990, Barlow et al. 1994). This recognition led 
NMFS to prioritize Prince William Sound and the Copper River Delta for data collection in the 
Alaska Marine Mammal Observer Program (AMMOP). AMMOP was established to meet 
incidental take monitoring requirements of the 1988 amendments to the Marine Mammal 
Protection Act. The program used available funding to monitor high priority Category II fisheries 
(occasional incidental mortality or serious injury of marine mammals) in Alaska discontinuously 
on a rotational basis from 1990-2013. In 1991, AMMOP implemented an observer program of 
the salmon driftnet fishery in Prince William Sound and the Copper River Delta. The program 
observed approximately 5% of estimated net retrievals, and extrapolated marine mammal 
interactions to estimate that 83 marine mammals (95% CI = 7 to 296) were injured or killed in 
that fishery between May 16 and September 1, 1991 (Wynne et al. 1992). 
 
Annual monitoring of every State fishery in Alaska to assess interactions with marine mammals 
is not possible due to funding and other considerations. Instead, NMFS relies largely on 
opportunistic reports and, to a lesser extent, on location-specific dedicated surveys to assess 
interactions. In June 2015, NMFS biologists supported by U.S. Coast Guard (USCG) helicopter 
air crews conducted surveys of the Copper River Delta in response to a report from the Alaska 
Department of Fish and Game of dead sea lions near Softuk cabin. NMFS biologists observed at 
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least 18 pinniped carcasses (mostly Steller sea lions). The majority of the assessed carcasses 
showed evidence that they had been intentionally killed by humans. Subsequent surveys on July 
3, July 27, and August 18, 2015, resulted in locating an additional two Steller sea lions and five 
harbor seals, some showing evidence suggestive that they had been intentionally killed. As a 
result of the 2015 illegal killings and the investigation by the NOAA Office of Law 
Enforcement, a fishing vessel captain and one of his crew were convicted of illegally killing the 
endangered sea lions while engaged in the commercial salmon gillnet fishery. 
 
Based on the 2015 reports and findings, NMFS designed survey plans for the Copper River Delta 
in 2016 and 2017 focused on the time period of greatest overlap between the salmon gillnet 
fishery and marine mammals. The purpose of the surveys was to determine if the intentional 
killings observed in 2015 continued, and to collect evidence of cause of death and samples for 
health assessments. The results of that effort are detailed in the 2016 and 2017 Copper River 
Delta Carcass Surveys Annual Reports (Wright et al. 2016, Wright et al. 2018). A similar effort 
was implemented in 2019, and this report describes the 2019 surveys and results.  
 
Evidence of intentional killing of marine mammals under NMFS jurisdiction is provided to 
NOAA’s Office of Law Enforcement (OLE) to investigate, and sea otter and bird carcass 
information is provided to USFWS. In addition, this report and all associated data will inform 
marine mammal stock assessment reports, which will aid in management of the stocks by 
refining mortality estimates and increasing understanding of potential stressors. 
    
Methods 
The 2019 plan included four scheduled aerial surveys to begin at 14:30 on each flight day. 
Survey dates were scheduled to target periods of high probably overlap between marine 
mammals and fisheries in the Copper River Delta, with the first survey occurring shortly after the 
first commercial gillnet opener, and the last survey occurring after most marine mammals are 
expected to have left the area. The surveys were conducted with USCG support in an MH-60 
Jayhawk helicopter on May 22, June 21, July 17, and August 21. Surveys were conducted at an 
altitude of 200-500 feet above ground, at a speed of approximately 70-80 knots over ground 
(variable depending on wind speed and direction). Surveys were flown from either west to east 
beginning at the western edge of Egg Island, and finishing at Point Martin, at the east side of 
Softuk Bar; or east to west covering the same track (Figure 1).  
 
Latitudinal and longitudinal (Lat/Long) data were collected for each observed carcass using a 
Garmin 76x Global Positioning System (GPS) unit. If flight time allowed, the USCG returned 
NMFS biologists to carcasses to conduct necropsies and collect measurements and samples. If 
there was time remaining following the scheduled survey, the survey expanded to areas east or 
west of the delta. In addition to four surveys of the delta, opportunistic surveys were conducted 
of 1) the south coasts of Hinchinbrook and Montague islands on July 18, and 2) east of the 
Copper River Delta to Seal River (~22 miles east of the NE tip of Kayak Island) on August 22. 
 
At each carcass, biologists verified the GPS Lat/Long location and took numerous photos of the 
carcass from multiple angles. At some carcasses video was also recorded. Carcasses were 
measured, including total length, fluke width for cetaceans, and blubber depth. When possible, 
the sex and age class of the animals were recorded. Each carcass was categorized based on its 
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level of decomposition (Code 2 = freshly dead; Code 3 = fair condition, mild odor; Code 4 = 
advanced decomposition, strong odor, bloated; Code 5 = severe decomposition, mummified, 
skeletal). Depending on species and decomposition level, NMFS biologists conducted necropsies 
and collected biological samples including skin, whiskers (from sea lions), bones, feces, organ 
tissues, and other body parts. Biologists closely examined each carcass to look for evidence of 
human interaction or other possible causes of death. Pinnipeds were scanned with a Garrett flat 
wand, handheld metal detector; first on the exposed side, and then on the opposite side after 
flipping the carcass (which we did by looping a length of line around the exposed pectoral flipper 
and pulling the carcass over). We also made long incisions through the blubber layer from head 
to flippers on several pinnipeds to search for injured tissues. Heads were collected from multiple 
pinnipeds when time allowed and injuries or metal were detected. The heads were later 
radiographed to better assess injuries. 

 
Figure 1. Satellite image showing the approximate survey route taken by the biologists conducting the 
Copper River Delta marine mammal carcass aerial surveys in 2019. 
 
One lead biologist participated in each survey along with a second biologist/observer. The lead 
biologist coordinated the logistics and provided continuity to data collection through 
communication with the USCG, and by ensuring consistent application of project protocols. In 
addition to the scheduled surveys, this report includes carcasses observed by the USCG and the 
Alaska Wildlife Troopers (AWT) during their activities near the Copper River Delta between 
May 14, 2019 and August 22, 2019.  
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Results 
May 14-19: A floating gray whale carcass (2019031) in the waterway near Egg Island (Figure 1) 
was reported to NMFS on May 14. The USCG reported that the carcass stranded on Egg Island 
on May 17, and the helicopter air crew stationed in Cordova landed and collected a skin sample, 
blubber sample, and photos. On May 19, the USCG air crew supported a necropsy effort of the 
stranded gray whale (Figure 2 and Figure 3) (Burek 2019). Significant findings from the May 19 
necropsy included that the whale was in poor body condition (indicated by profile and blubber 
quality), it had an empty stomach and gastro-intestinal tract, and it had a heavy Cyamid load. 
These findings together strongly suggest the animal was malnourished and weak. In addition, 
scarring found at the base of the peduncle suggested the animal had previously been entangled. 
Data from this gray whale necropsy is included in the ongoing international response to the Gray 
Whale Unusual Mortality Event, currently in effect from Mexico to the Alaskan Arctic. 
 

 
Figure 2. Gray whale 2019031 stranded dead on Egg Island on the Copper River Delta. This photo was 
taken at the beginning of the necropsy effort on May 19, 2019. 
 
May 22: NMFS biologists observed one fresh dead harbor seal and one dead northern sea otter 
on the established survey route. After completing the survey, the USCG returned the biologists to 
the carcasses to gather more information. The biologists conducted a partial necropsy of the 
harbor seal (Figure 4). The body condition of the seal was good with a substantial blubber layer. 
Two penetrating wounds consistent with bullet holes were found in the top of the skull, and no 
other external injuries were observed. The lower skull and jaw were shattered and the 
surrounding tissue scavenged. No metal was detected in the carcass, suggesting that the 
bullets/projectiles had cleanly exited the carcass. The biologists took photos of the adult northern 
sea otter (Figure 5) and shared information with the USFWS. 
 
June 4 and 7: 
The AWT sighted two pinniped carcasses on their patrols of the Copper River Delta: a harbor 
seal on June 4 and a Steller sea lion on June 7. They collected the harbor seal pup (Figure 6) on 
June 4 and sent it to Anchorage where it was frozen until the necropsy. The necropsy, conducted 
on September 10, 2019, found no conclusive evidence of human interaction. It was a neonatal 
female pup, and could have been stillborn. Cause of death was not determined. On June 7, the 
AWT photographed a dead Steller sea lion they observed on the Copper River Delta (Figure 7). 
Based on examination of photos, this could have been an adult female or sub-adult male Steller 
sea lion. It appeared to be in good body condition with no visible external injuries except a hole 
through the right eye. There was some question whether the wound was a possible firearm 
injury, but the findings were inconclusive. The carcass was fresh and the left eye was intact, 
suggesting that the right eye was injured and not scavenged. 
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Figure 3. Map showing the locations of all carcasses of marine mammals observed during the 2019 NMFS marine mammal carcass surveys of the 
Copper River Delta. 
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Figure 4. Photo of biologists Jill Prewitt and Sadie Wright examining an adult male harbor seal 
(2019040) on the Copper River Delta on May 22, 2019. Two bullet holes were found through the top of 
this seal’s skull. 
 

 
Figure 5. Photo of biologist Jill Prewitt standing near a dead northern sea otter observed on a May 22, 
2019 survey of the Copper River Delta. 
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Figure 6. Photo of young harbor seal (2019058) found by the Alaska Wildlife Troopers on the Copper 
River Delta on June 4, 2019. This seal was necropsied in Anchorage on September 10, 2019. 
 

  
Figure 7. Photographs of Steller sea lion 2019062 observed by the Alaska Wildlife Troopers on June 7, 
2019 on the Copper River Delta. The hole through the right eye was a suspected firearm injury; the left 
eye was intact (i.e., not scavenged). 
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June 18: The AWT photographed a dead Steller sea lion (2019111) observed on the Copper 
River Delta during one of their periodic overflights. NMFS biologists returned to this carcass on 
a scheduled survey on June 21. 
 
June 21: NMFS biologists observed five Steller sea lion carcasses on the Copper River Delta 
survey supported by the USCG. With limited time, the biologists were only able to land briefly at 
four of the carcasses; the animal first observed by the AWT on June 18, and three new carcasses. 
The fifth Steller sea lion carcass (2019113) was sampled by biologists on July 17 as part of the 
next scheduled survey. The first Steller sea lion (2019109, Figure 8) was a subadult female 
animal that appeared to be in good body condition and had a healthy blubber layer. However, the 
skull and lower jaw had multiple breaks and fractures consistent with bullet entry and exit 
wounds. No metal was detected from a wand scan in the field, suggesting the bullet(s) had 
cleanly exited. 
 

 
Figure 8. Subadult female Steller sea lion (2019109) first observed dead on the Copper River Delta on 
June 21, 2019. Photographed here with USCG air crew to show relative size. 
 
The second Steller sea lion (2019110, Figure 9) appeared in good body condition with a 
significant blubber layer and no visible external injuries except for a penetrating wound in the 
head, consistent with firearm injury. Metal was detected in multiple places in the carcass. We 
removed the head for later radiographing. Radiograph imagery detected one bullet in the skull of 
this animal, and fractured and broken skull bones (Figure 9). 
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Figure 9. Photographs of Steller sea lion 2019110, a subadult first observed and necropsied on June 21, 
2019. The photo on the left shows Barb Lake removing the head of the animal, and the image on the right 
is a radiograph showing a bullet (follow red arrow) lodged in the skull. 
 
The third Steller sea lion was the same animal observed and photographed by the AWT on June 
18 (2019111, Figure 10). This was a fairly large, adult male sea lion that appeared to be in good 
body condition based on a significant blubber layer (Appendix A). Scanning with the wand 
resulted in several metal detections across the carcass, and several penetrating holes were found 
in the neck and abdomen of this animal (in areas where scavengers likely could not access, 
Figure 10). An assessment of the blubber and muscle layers found injured, damaged tissues. 
Based on the apparent health of this animal, metal detections, entry wounds, and damaged 
tissues, this animal was likely shot multiple times. 
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Figure 10. A large adult male Steller sea lion (2019111) first observed by the AWT on June 18, and 
photographed here on June 21, 2019 when NMFS biologists collected samples and measurements. 
 
The fourth and final Steller sea lion (2019112, Figure 11) was another large adult male. The 
animal appeared to be in good body condition with a healthy blubber layer and no visible 
external injuries except for penetrating wounds near the head and neck. A scan with the metal 
detector wand resulted in several detections near the head and neck (Figure 11). After taking 
measurements and rolling the carcass over to better assess the carcass, NMFS biologists removed 
the head for future assessment. Subsequent radiographs of the head revealed bullet fragments in 
the skull and broken and fractured skull and jaw bones (Figure 12). Additional details including 
measurements about this and other carcasses found on the Copper River Delta in 2019 can be 
found in Appendix A of this report. 
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Figure 11. Photograph of Steller sea lion 2019112 being wanded with a metal detector by USCG air 
crew. Metal was detected in several places near the neck and head of this adult male sea lion. 
 

 
Figure 12. Radiograph image of the head of Steller sea lion 2019112 showing metal fragments from one 
or more bullets inside the skull, and broken and fractured bones. The red oval encircles most of the bullet 
fragments, and red arrows point to two larger metal objects. 
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July 14: A new harbor seal carcass on the Copper River Delta was observed by AWT during one 
of their regular overflights (Figure 13). The body condition of the carcass appeared good and 
there was no evidence of external injury. AWT removed the head from the carcass and 
transferred it to Anchorage for assessment. Physical examination and radiography of the skull 
did not detect any evidence of human interaction. Cause of death could not be determined. 
 

 
Figure 13. Photo of adult harbor seal carcass found by the Alaska Wildlife Troopers on the Copper River 
Delta on July 14, 2019. 
 
July 17-18: During the scheduled survey on July 17, biologists observed four of the Steller sea 
lion carcasses that had been observed on the June 21 survey, and landed at two of them to collect 
samples and additional photos. They observed no new carcasses on the survey. The NMFS 
biologists first landed at Steller sea lion 2019113 (Figure 14), which had yet to be sampled. This 
was a medium-sized subadult sea lion, in Level 4 decomposition state—too decomposed to 
establish cause of death. Wanding by the metal detector found numerous areas of metal detection 
on the carcass. Biologists collected whiskers and a skin sample. 
 
The second Steller sea lion examined by the NMFS/USCG team was carcass 2019111. No 
additional samples were collected because this animal had been measured and sampled on June 
21, 2019 (Figure 10). 
 
On July 18, the NMFS biologists flew with the USCG to the west of the Copper River Delta and 
surveyed the southern shores of Hinchinbook and Montague islands. No carcasses were 
observed, but they saw a number of live marine mammals including a killer whale and an 
unidentified large whale in the water, and a number of harbor seals and Steller sea lions either 
hauled out on shore or swimming in the water. 
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Figure 14. Bonnie Easley-Appleyard stands next to Steller sea lion 2019113 for size perspective. This 
carcass was first observed on a scheduled survey on June 21, 2019, and this photo was taken on July 17, 
2019, when the NMFS/USCG team was able to land and collect samples and measurements. 
 
August 21-22: One adult northern sea otter carcass was observed on the August 21 survey. The 
beaches of the Copper River Delta appeared relatively clean and free of driftwood and other 
debris, suggesting the shore had been scrubbed clean by a recent tidal or weather event. After 
completing the survey, biologists returned to the sea otter carcass to collect photos (Figure 15), 
which were shared with the USFWS.  
 

 
Figure 15. Photo of the northern sea otter carcass observed by NMFS biologists on the scheduled survey 
on August 21, 2019. 
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Discussion & Conclusion 
NMFS biologists confirmed observations of carcasses of nine pinnipeds (seals and sea lions) and 
one gray whale on the Copper River Delta in 2019. The gray whale was necropsied; it was likely 
malnourished and had a heavy external parasite load, but cause of death was not definitively 
determined.  
 
NMFS biologists radiographed the heads of two Steller sea lions and found bullets and bullet 
fragments in both heads. In total, one harbor seal and six Steller sea lion carcasses showed clear 
or suspected evidence of firearm injury.  
 
Intentional killing by humans appears to be continuing and was the leading known cause of death 
of the pinnipeds we assessed on the Copper River Delta from May 22 to August 21, 2019. It is 
unlikely that most of the carcasses observed in the 2016, 2017, and 2019 surveys would have 
been reported without dedicated surveys in this remote area. Numbers of marine mammals found 
dead with evidence of human interaction dropped considerably between 2015 and 2016, but 
increased between 2016 and 2017, and remained high in 2019.  
 
Contact 
Contact the NMFS Protected Resources Division with any questions or to request additional 
information regarding this report: (907) 586-7235. 
 
Report all dead, injured, or distressed marine mammals in Alaska to (877) 925-7773.
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APPENDIX A: 

 
These data were collected from marine mammal carcasses observed on the Copper River Delta from May 14-August 21, 2019. Additional data are 
presented in the full report above. 
 
*Could not be determined 

Date First 
Observed

Necropsy/
Sample 

Date NMFS ID Species Latitude Longitude Sex Age Class Standard Length
Dor.Ax. 

Blubber Depth
Ventral Ax. 

Blubber Depth Ax. Girth

Evidence of 
Human 

Interaction

05/14/19 05/19/19 2019031 Gray Whale 60.383 145.954 Female Adult 13 m -- 125 mm 5.1 m CBD*
05/22/19 05/22/19 2019040 Harbor Seal 60.23403 145.20926 Male Adult 149 cm 3.0 cm -- 114 cm Yes
05/22/19 N/A N/A Northern Sea Otter 60.22776 145.18983 -- Adult -- -- -- -- --
06/04/19 09/10/19 2019058 Harbor Seal 60 21.378 145 42.923 Female Neonate 77.5 cm 1.1 cm 1.9 cm 56 cm No
06/07/19 -- 2019062 Steller Sea Lion 60 15.274 145 18.098 -- Adult -- -- -- -- Suspected
06/18/19 06/21/19 2019111 Steller Sea Lion 60.2508 145.33183 Male Adult 250 cm 1.1 cm 1.5 cm -- Yes
06/21/19 06/21/19 2019109 Steller Sea Lion 60.29073 145.46585 Female Subadult 160 cm 0.8 cm 2.5 cm -- Yes
06/21/19 06/21/19 2019110 Steller Sea Lion 60.28204 145.43178 -- Subadult 153 cm 1.2 cm -- -- Yes
06/21/19 06/21/19 2019112 Steller Sea Lion 60.25727 145.30087 Male Adult 235 cm 1.5 cm -- -- Yes
06/21/19 07/17/19 2019113 Steller Sea Lion 60.22123 145.05669 -- Subadult 220 cm -- -- -- Suspected
07/14/19 09/10/19 2019298 Harbor Seal 60.13.117 145.19.009 -- Adult -- -- -- -- CBD* 
08/21/19 N/A N/A Northern Sea Otter 60.22561 144.98161 -- Adult -- -- -- -- --


	2019 Copper River DeltaCarcass Surveys
	Executive Summary
	Introduction/History
	Methods
	Figure 1

	Results
	May 14-19
	Figure 2

	May 22
	June 4 and 7
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7

	June 18
	June 21
	Figure 8
	Figure 9
	Figure 10
	Figure 11
	Figure 12

	July 14
	Figure 13

	July 17-18
	Figure 14

	August 21-22
	Figure 15


	Discussion & Conclusion
	Contact
	Literature Cited
	APPENDIX A:

