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Summary

The Marine Mammal Protection Act (MMPA) requires the National Marine Fisheries
Service (NMFS) to document human-caused mortality, non-serious injury (NSI), and serious
injury (SI) of marine mammals, as part of marine mammal stock assessments and to evaluate
human-caused injury and mortality levels in the context of potential biological removal (PBR)
levels under the MMPA (Wade 1998). NMFS defines Sl as ““any injury that will likely result in
mortality”. While documenting mortality is straightforward, distinguishing NSI from SI requires
data on injury severity and animal condition, often from challenging environments where thorough
examination of animals is not always possible. NMFS updated its SI designation and reporting
process in 2012, using guidance from previous Sl workshops (Angliss and DeMaster 1998,
Andersen et al. 2008), expert opinion, and analysis of historical injury cases to develop new criteria
for distinguishing SI from NSI (NMFS 2012a, 2012b; NOAA 2012; Moore et al. 2013).

This report contains human-caused injury and mortality records of pinnipeds and cetaceans
that occur in U.S. west coast waters for the period 2013-2017, for those species evaluated in Pacific
region marine mammal stock assessment reports (SARs) (Carretta et al. 2016a). Mortality records,
while included in this report, were not a part of the SI/NSI status evaluation that included only live
animals. Subsistence and directed takes (i.e., gray whales taken by Russian natives) are not
reported here but are reported in SARs published by NMFS. Previous serious injury and mortality
records, including cases from 2007 through 2016, are published in previous reports (Carretta et al.
2013, 2014, 2015b, 2016b, 2017, 2018).

Sources of injury data include strandings, disentanglement networks, the public,
researchers, and fishery observer programs. Stranding data include records of injured marine
mammals at sea and ashore. Injury sources include, but are not limited to, vessel strikes, gillnet
entanglement, pot and trap gear entanglement, shootings, marine debris entanglement, research-
related injuries/deaths, hook and line fishery interactions, and entrainment in power plant water
intakes. Most records originate from stranding networks in California, Oregon, and Washington,
though a few Alaska records of Eastern North Pacific gray whales (Eschrichtius robustus) are
included, because this population is assessed in the Pacific region SARs and occurs along the U.S.
west coast. Other marine mammals, such as Steller sea lions (Eumetopias jubatus), occur in
California, Oregon, and Washington waters, but they are assessed in Alaska region SARs (Muto
et al. 2016) and are not included in this report. Injury determinations for Pacific region
species/stocks in the central Pacific from Hawaii westward are also included in separate reports
(Bradford and Forney 2014).
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Methods

The assessment of marine mammals for evidence of human-related injury or death requires
application of systematic forensic protocols, combined with expertise in diagnosing trauma
(Moore et al. 2013). Stranding network personnel may have varying regional standards for
assessing causes of death and injury and thorough examination of carcasses or injured animals is
not always possible. With respect to the uncertainties in determining whether injuries or deaths are
human-related, we reviewed stranding records, including at-sea sightings, from NMFS West Coast
and Alaska regional stranding networks. Those records with human-related causes of injury were
evaluated using the SI/NSI criteria. Animals whose initial reporting condition was ‘dead” were not
evaluated for SI/NSI. Records of SI, NSI, and dead animals are included in Appendix 4 of this
report. Different criteria for injury assessment are used for three taxonomic groups: pinnipeds,
large whales, and small cetaceans (NMFS 2012b and Appendices 1-3). Injury determinations
(excluding 674 records where an animal’s initial condition was ‘dead’) include 1,246 injury
records from 2013 to 2017. Both initial and final injury determinations are given for each record.
For example, a pinniped entangled in gillnet that is constricting or impeding movement is
considered seriously injured. This animal may be captured, taken to a rehabilitation center, treated
for injuries, and released back into the wild without serious injuries. In the context of categorizing
commercial fisheries (based on levels of SI and mortality) for the NMFS List of Fisheries (LOF),
this pinniped is considered seriously injured. This designation allows evaluation of fishery-specific
risk to marine mammals, even though the pinniped was released back into the wild with non-
serious injuries. Similar cases involve large whales entangled in fishing gear and subsequent
disentanglement efforts. The whale’s injuries may initially be considered serious, especially if the
entanglement restricts movement. Successful disentanglement of all gear from a whale without
lingering evidence of an entanglement-related health decline or SI may be designated as a NSI.
For purposes of the LOF, initial injury assessments are used in evaluating individual fisheries. In
the context of assessing SI and mortality against PBR levels, the final injury assessment or
condition is used. In cases where injured pinnipeds are transferred to public display facilities
(aquaria) or U.S. Navy marine mammal programs following treatment, because their survival in
the wild is questionable, the final injury determination is termed ‘captivity’, as the animal is
permanently removed from the wild population. This is equivalent to a Sl for the purposes of
evaluating injuries against PBR.

Most records contain a single anthropogenic source as the cause of injury or death, but
animals may show signs of trauma from multiple sources. For example, pinnipeds may be
entangled in gillnets and also show evidence of gunshot wounds. Where multiple causes of injury
or death are reported by stranding coordinators we make an attempt to identify and categorize the
primary cause of death for this report.

Prorating of serious injuries (large whales only)

Large whales offer the opportunity to track outcomes of human-caused injuries, due to the
ability to recognize individuals over time. In addition to *‘NSI” and *SI’ categories, a third category
of prorated serious injury (‘SI prorate’) is used for large whales. Prorated Sl categories are
determined from large whale records where the outcome of the injury is known, based on a review
of historical large whale injury cases (NMFS 2012b). For example, 25 vessel-strike cases involving
large whales with known outcomes were reviewed and 13 (52%) resulted in a decline in health
status or death of the animal (NMFS 2012b). These data are used to inform decision-making on
current vessel-strike lacerations where the severity of the laceration (‘superficial” versus ‘deep’) is



unknown and the vessel’s size and speed are unknown. For these cases, Sl is prorated by 0.52 to
reflect the known outcomes of the 25 cases with vessel-strike lacerations. For cases with sufficient
vessel-strike injury details, other Sl codes are applied. If a vessel-strike laceration is superficial
and does not extend below the blubber layer, this is considered a NSI. If the laceration extends
below the blubber layer (‘deep’), the whale is considered seriously injured (equivalent to a SlI
prorate value of 1.0). An example of calculating annual human-caused SI and mortality for large
whales as part of the SAR process might include 10 documented vessel-strike lacerations of large
whales of unknown severity, where the vessel’s size and speed are unknown. Ten large whales
with lacerations of unknown severity are counted as 10 x 0.52 = 5.2 cases of Sl. If one of these
cases were confirmed as a deep laceration, then the calculation would be 9x 0.52=4.7 + 1.0 =5.7
cases of SI.

Results

From 2013 to 2017, a total of 1,920 human-related injury (n=1,246) and mortality (n=674)
records are summarized by anthropogenic source in Figure 1, Table 1, and Appendix 4.
Approximately 80% of all records represent opportunistic reports of beach strandings and at-sea
sightings. Only 426 records represent systematic/monitored observations, either fishery observer
programs (n=336), monitored research-related activities (n=43), or removals of pinnipeds from the
Bonneville Dam area under MMPA Section 120 (n=124). Pinnipeds (n=1,513) were most
commonly documented injured or killed by human-related activities, followed by large whales
(n=243) and small cetaceans (n=164) (Tables 2-6). Animals initially encountered alive accounted
for 1,246 records, which were evaluated and assigned SI/NSI determinations, including 1,037
pinnipeds, 201 large whales, and 8 small cetaceans (Appendix 4, Tables 7a-c).

The primary causes of pinniped injury and mortality were hook and line fishery interactions
(n=301), shootings (n=198), entanglement in marine debris (n=129), harassment (n=128), oiled
animals (n=127) and authorized removals under MMPA Section 120 (n=124) (Tables 3 and 6,
Appendix 4). Pinniped injury and mortality records included California sea lions (Zalophus
californianus) (n=1,096), harbor seals (Phoca vitulina) (n=270), northern elephant seals
(Mirounga angustirostris) (n=92), Guadalupe fur seals (Arctocephalus townsendi) (n=25),
northern fur seals (Callorhinus ursinus) (n=10), unidentified pinnipeds (n=11), unidentified sea
lions (n=1), and unidentified otariids (n=5) (Table 2). Approximately one-third (n=487) of
pinniped cases involved human intervention and treatment, either in the field or through capture
and care at a rehabilitation facility. For those pinnipeds treated at rehabilitation facilities and
subsequently released, it is assumed that they survived following treatment and their final injury
assessments were NSI. An exception to this involves dependent pups that are released alone post-
treatment, which are still considered to be serious injuries. Pinniped records lacking detail
regarding whether the animal was released following rehabilitation facility care were determined
to be seriously injured. Some pinnipeds were treated and released on site, and their final injury
status was case-specific. A number of pinnipeds were euthanized as a result of their injuries
(n=144), while others were sent to public display facilities (n=13) because their existing post-
treatment condition made survival in the wild unlikely or they were individuals targeted for
removal to protect endangered salmon. Of the 1,513 pinniped injury and mortality records, 849
(56%) animals died as a result of their injuries. An additional 299 (20%) pinniped cases were
assigned as serious injuries, likely to result in death. Increasing numbers of pinniped strandings in
recent years have stretched the resources of rehabilitation facilities on the U.S. west coast and have
limited the ability to track the outcome of every pinniped injury case.



Of the 243 large whale records of human-caused injuries and mortalities, 45 whales were
initially reported as dead and the remaining 198 were assessed for NSI/S1 (Appendix 4, Tables 2,
4, and 7b). The 45 large whale records involving animals found dead were represented by vessel
strikes (n=24), fishery-related entanglements (n=18), entanglement in marine debris (n=1), illegal
hunts (n=1), and one shooting record. Of the 153 large whales evaluated for NSI/Sl, fishery-related
entanglements (n=139) were the most common cause of injury, followed by vessel strikes (n=10)
and entanglement in marine debris (n=4). Large whale injury and mortality cases involved
humpback whales (Megaptera novaeangliae, n=138), followed by gray whales (n=60),
unidentified large whales (n=20), fin whales (Balaenoptera physalus, n=10), minke whale (B.
acutorostrata, n=2), sei whale (B. borealis, n=1), blue whales (B. musculus, n=10), Blainville’s
beaked whale (Mesoplodon densirostris, n=1), and Baird’s beaked whale (Berardius bairdii, n=1).

Humpback whale injuries and mortality were most often reported from
entanglements in pot/trap fisheries (n=62), followed by unidentified fishing gear (n=55), and
vessel strikes (n=14). (Appendix 4). Many humpback whale records involving unidentified fishing
gear are likely to represent pot/trap fisheries, because they are the most commonly-identified
source of entanglement for the species. Only 4 records of humpback gillnet entanglements were
reported during this period, compared with 13 records for gray whales. Relatively few gillnet
entanglements are reported for humpback whales compared with gray whales (Carretta et al. 2013,
2014, 2015b, 2016b). This may reflect multiple factors, including seasonal and spatial distribution
differences between the two species along the U.S. west coast. The number of gillnets fished along
the California coast is greatest in nearshore waters that overlap with the annual gray whale
migration. Another factor may simply be that gray whales are nearly 10 times more abundant than
humpback whales in this region, so one might expect greater numbers of gillnet interactions.

Gray whales were most commonly observed entangled in unidentified fishing gear (n=20)
followed by pot/trap fisheries (n=18), entangling net fisheries (n=13), and marine debris (n=1)
(Appendix 4). Many of the unidentified fishing gear cases involving gray whales were likely
pot/trap fisheries or entangling net fisheries, based on the percentages of known gear type records
involving gray whales. In addition to entanglements, gray whales were killed or injured by vessel
strikes (n=7).

Approximately one-quarter (51/201) of large whale injury cases involved human
intervention to remove gear. The relatively low percentage of rescue attempts reflects that many
entangled whales are seen only once and that adverse weather conditions often prohibit safe
disentanglement attempts. Thirteen large whale records initially designated as Sl resulted in a final
injury status of NSI, the result of successful disentanglement efforts or the animal freeing itself of
gear over time (Table 7b). One entangled whale that had an initial SI determination was ‘upgraded’
to the “Sl (prorate)” category after human intervention to remove most of the fishing gear. Forty-
seven large whale records with initial SI designations retained final injury designations of Sl and
3 whales were later found dead (Table 7b). A gray whale initially seen in July 2009 with
constricting gillnet and rope cutting into its caudal peduncle was assigned a serious injury status
and was resighted in 2010 and 2011, still entangled. This whale was seen again in 2013, free of
gear and in apparent good health; thus, the final injury determination for this case was non-serious.

A total of 164 small cetacean records were reviewed but were rarely assessed for SI (n=13)
because most were initially reported as dead (n=156). Mortality in gillnets, trawls, and unidentified
fisheries accounted for >90% of small cetacean records, and approximately 45% of small cetacean
records (n=76) were derived from systematic observer programs or monitored activities. Research-
related entanglements of small cetaceans in scientific trawls or nets accounted for 24 records:



Pacific white-sided dolphins (Lagenorhynchus obliquidens) (n=23) and long-beaked common
dolphin (Delphinus capensis) (n=1). Of the 23 Pacific white-sided dolphin involved in scientific
trawl operations, 20 were killed, 1 was seriously-injured and 2 escaped through a marine mammal
excluder device without serious injury. Small cetaceans assessed for injury severity included
Pacific white-sided dolphins (Lagenorhynchus obliquidens) (n=3), long-beaked common dolphins
(n=2), striped dolphin (n=1), unidentified dolphin (n=1) and harbor porpoise (Phocoena phocoena)
(n=1). (Table 2). Of the 8 small cetacean records assessed for injuries, 4 animals died, 2 were
considered non-serious injuries, and 2 records were determined to be a serious injuries (Table 7c).

Discussion

Most records of human-related injuries and deaths to marine mammals represent
opportunistic reports obtained from strandings and at-sea sightings. Stranding data should be
considered as a minimum count of human-related injury and mortality because not all carcasses
come ashore or are detected. Where evaluated, estimates of recovery rates of cetacean carcasses
are consistently quite low (<1% to 33%) across different regions and species, highlighting that
observed numbers underestimate true impacts (Kraus et al. 2005, Williams et al. 2011, Prado et
al. 2013), even for extremely coastal species (Wells et al. 2015, Carretta et al. 2016¢). Not all
human-related impacts are represented in this report, such as military sonars and other
anthropogenic sounds that may impact beaked whales and whose effects would be difficult to
recognize unless affected animals stranded (Cox et al. 2006).

Variability in the assessment and determination of human-related injuries and mortality by
responder or region is an unavoidable situation because regional data-recording standards may
differ and the ability to thoroughly examine animals may be compromised by weather or
accessibility to carcasses (Moore et al. 2013). We have made an effort to review only records that
have unequivocal or probable human-related impacts and recognize that some cases may be missed
because of a failure to recognize human-caused injuries and deaths.

Some serious injuries and deaths attributed to marine debris involve derelict fishing gear
that cannot be linked to a specific fishery. In some cases, fishing gear originates from outside of
U.S. waters (for example, three northern fur seals were found dead in netting of Chinese origin in
2009, Carretta et al. 2014). Impacts of commercial gillnet, pot, and trap fisheries are likely greater
than the number of observations because derelict gear may entangle new animals for long periods.
Explicit examples include ghost netting that contained harbor seal carcasses of varying states of
decomposition, evidence that the net had entangled animals over a long time period (Carretta et
al. 2013, 2014, 2015b, 2016b).

A small percentage of pinnipeds died after an initial injury assessment of NSI. Nearly all
of these animals died during treatment in rehabilitation facilities, with hook-related injuries that
appeared superficial (hooks in flippers and/or lip). Post-mortem examinations often revealed
causes of death that were unrelated to the visible injury. For example, a California sea lion with a
hook in its back was found during necropsy to have sharp fragments of plastic in its stomach. Other
cases involved bullets found post-mortem or hooks in the esophagus/stomach, which were not
suspected during the initial external examination.
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Table 1 (page 1 of 2). Sources of human—caused injury and mortality to marine mammals, 2013-2017.

SOURCE OF HUMAN-CAUSED SERIOUS INJURY OR MORTALITY NUMBER CUMULATIVE PERCENT OF TOTAL

HOOK AND LINE FISHERY 305 16
SHOOTING 199 26

UNIDENTIFIED FISHERY INTERACTION 172 35
GILLNET FISHERY 134 42

MARINE DEBRIS 133 49

HARASSMENT 128 56

OIL / TAR 127 62

AUTHORIZED REMOVAL 124 69

CATCHER PROCESSOR MIDWATER TRAWL 97 74
VESSEL STRIKE 65 1

CA SWORDFISH DRIFT GILLNET FISHERY 55 80
CATCH SHARES BOTTOM TRAWL 51 83
SCIENTIFIC RESEARCH 44 85
DUNGENESS CRAB POT FISHERY (CALIFORNIA) 38 87
UNIDENTIFIED NET FISHERY 25 88
UNIDENTIFIED POT/TRAP FISHERY ENTANGLEMENT 25 90
POWER PLANT ENTRAINMENT 22 91

OPEN ACCESS CA HALIBUT BOTTOM TRAWL 21 92
MS CATCHER VESSELS MIDWATER TRAWL 18 93
DOG ATTACK 17 94

CA HALIBUT AND WHITE SEABASS SET GILLNET FISHERY 15 95
HAWAII LONGLINE SHALLOW SET FISHERY 12 95
CATCH SHARES HOOK AND LINE 10 96
LIMITED ENTRY SABLEFISH HOOK AND LINE 10 96
UNIDENTIFIED HUMAN INTERACTION 10 97

CA SPOT PRAWN TRAP FISHERY 9 97



Table 1 (page 2 of 2). Sources of human—caused injury and mortality to marine mammals, 2013-2017.

SOURCE OF HUMAN-CAUSED SERIOUS INJURY OR MORTALITY NUMBER CUMULATIVE PERCENT OF TOTAL
VEHICLE COLLISION 9 98
AT-SEA HAKE PELAGIC TRAWL 4 98
DUNGENESS CRAB POT FISHERY (OREGON) 4 98
ENTRAPMENT 4 98
DUNGENESS CRAB POT FISHERY (WASHINGTON) 3 98
TRAWL FISHERY (UNKNOWN) 3 99
WA/OR/CA SABLEFISH POT FISHERY 3 99
BLUNT FORCE TRAUMA 2 99
DUNGENESS CRAB POT FISHERY 2 99
DUNGENESS CRAB POT FISHERY (RECREATIONAL) 2 99
ELECTRIC SHOCK 2 99
AK BSAI FLATFISH TRAWL 1 99
AQUACULTURE FACILITY ENTANGLEMENT 1 99
DUNGENESS CRAB POT WASHINGTON TRIBAL 1 99
GAFF INJURY 1 99
GILLNET FISHERY, TRIBAL 1 99
ILLEGAL HUNT 1 99
LIMITED ENTRY CA HALIBUT BOTTOM TRAWL 1 100
LOBSTER TRAP ENTANGLEMENT 1 100
NEARSHORE HOOK AND LINE 1 100
RIDGEBACK PRAWN BOTTOM TRAWL 1 100
SEAL BOMB 1 100
SET GILLNET FISHERY INTERACTION 1 100
SHORESIDE HAKE MIDWATER TRAWL 1 100
SPEARING 1 100
TRIBAL CRAB POT GEAR 1 100
WA/OR/CA SABLEFISH POT FISHERY AND CA/OR COONSTRIPE SHRIMP POT 1 100



Table 2. Final serious injury and mortality designations by species, 2013-2017.

BAIRD'S BEAKED WHALE
BLAINVILLE'S BEAKED WHALE
BLUE WHALE

BOTTLENOSE DOLPHIN
CALIFORNIA SEA LION

COMMON DOLPHIN, LONG-BEAKED
COMMON DOLPHIN, SHORT-BEAKED
DALLS PORPOISE

FIN WHALE

GRAY WHALE

GUADALUPE FUR SEAL

HARBOR PORPOISE

HARBOR SEAL

HUMPBACK WHALE

MINKE WHALE

NORTHERN ELEPHANT SEAL
NORTHERN FUR SEAL

NORTHERN RIGHT WHALE DOLPHIN
PACIFIC WHITE-SIDED DOLPHIN
RISSO'S DOLPHIN

SEI WHALE

SHORT-FINNED PILOT WHALE
STRIPED DOLPHIN

UNIDENTIFIED DOLPHIN
UNIDENTIFIED OTARIID
UNIDENTIFIED PINNIPED
UNIDENTIFIED SEA LION
UNIDENTIFIED WHALE
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Table 3 (page 1 of 2). Sources of human—caused injury and mortality of pinnipeds, 2013-2017.

SOURCE OF HUMAN-CAUSED SERIOUS INJURY OR MORTALITY NUMBER CUMULATIVE PERCENT OF TOTAL

HOOK AND LINE FISHERY 301 20
SHOOTING 198 33

MARINE DEBRIS 129 42
HARASSMENT 128 50

OIL / TAR 127 58

AUTHORIZED REMOVAL 124 67
CATCHER PROCESSOR MIDWATER TRAWL 94 73
GILLNET FISHERY 92 79

CATCH SHARES BOTTOM TRAWL a7 82
UNIDENTIFIED FISHERY INTERACTION 35 84
VESSEL STRIKE 28 86

POWER PLANT ENTRAINMENT 22 88
OPEN ACCESS CA HALIBUT BOTTOM TRAWL 21 89
SCIENTIFIC RESEARCH 19 90

MS CATCHER VESSELS MIDWATER TRAWL 18 91
DOG ATTACK 17 93

CA SWORDFISH DRIFT GILLNET FISHERY 12 93
HAWAII LONGLINE SHALLOW SET FISHERY 12 94
UNIDENTIFIED NET FISHERY 12 95

CA HALIBUT AND WHITE SEABASS SET GILLNET FISHERY 11 96



Table 3 (page 2 of 2). Sources of human—caused injury and mortality of pinnipeds, 2013-2017.

SOURCE OF HUMAN-CAUSED SERIOUS INJURY OR MORTALITY NUMBER CUMULATIVE PERCENT OF TOTAL
CATCH SHARES HOOK AND LINE 10 96

LIMITED ENTRY SABLEFISH HOOK AND LINE 10 97
UNIDENTIFIED HUMAN INTERACTION 9 98
VEHICLE COLLISION 9 98

AT-SEA HAKE PELAGIC TRAWL 4 98
ENTRAPMENT 4 99

TRAWL FISHERY (UNKNOWN) 3 99

BLUNT FORCE TRAUMA 2 99

ELECTRIC SHOCK 2 99
UNIDENTIFIED POT/TRAP FISHERY ENTANGLEMENT 2 99
AK BSAI FLATFISH TRAWL 1 99
AQUACULTURE FACILITY ENTANGLEMENT 1 99
GAFF INJURY 1 99

GILLNET FISHERY, TRIBAL 1 100

LIMITED ENTRY CA HALIBUT BOTTOM TRAWL 1 100
NEARSHORE HOOK AND LINE 1 100
RIDGEBACK PRAWN BOTTOM TRAWL 1 100
SEAL BOMB 1 100

SET GILLNET FISHERY INTERACTION 1 100
SHORESIDE HAKE MIDWATER TRAWL 1 100
SPEARING 1 100



Table 4. Sources of human-caused injury and mortality of large whales, 2013-2017.

SOURCE OF HUMAN-CAUSED SERIOUS INJURY OR MORTALITY NUMBER CUMULATIVE PERCENT OF TOTAL
UNIDENTIFIED FISHERY INTERACTION 97 40
DUNGENESS CRAB POT FISHERY (CALIFORNIA) 38 56
VESSEL STRIKE 33 69
UNIDENTIFIED POT/TRAP FISHERY ENTANGLEMENT 23 79
GILLNET FISHERY 18 86
CA SPOT PRAWN TRAP FISHERY 7 89
DUNGENESS CRAB POT FISHERY (OREGON) 4 91
DUNGENESS CRAB POT FISHERY (WASHINGTON) 3 92
MARINE DEBRIS 3 93
WA/OR/CA SABLEFISH POT FISHERY 3 94
DUNGENESS CRAB POT FISHERY 2 95
DUNGENESS CRAB POT FISHERY (RECREATIONAL) 2 96
CA HALIBUT AND WHITE SEABASS SET GILLNET FISHERY 1 96
CA SWORDFISH DRIFT GILLNET FISHERY 1 97
DUNGENESS CRAB POT WASHINGTON TRIBAL 1 97
ILLEGAL HUNT 1 98
LOBSTER TRAP ENTANGLEMENT 1 98
SCIENTIFIC RESEARCH 1 98
SHOOTING 1 99
TRIBAL CRAB POT GEAR 1 99
UNIDENTIFIED NET FISHERY 1 100
WA/OR/CA SABLEFISH POT FISHERY AND CA/OR COONSTRIPE SHRIMP POT 1 100



Table 5. Sources of human—caused injury and mortality of small cetaceans, 2013-2017.

SOURCE OF HUMAN-CAUSED SERIOUS INJURY OR MORTALITY NUMBER CUMULATIVE PERCENT OF TOTAL

CA SWORDFISH DRIFT GILLNET FISHERY 42 26
UNIDENTIFIED FISHERY INTERACTION 40 50
GILLNET FISHERY 24 65

SCIENTIFIC RESEARCH 24 79
UNIDENTIFIED NET FISHERY 12 87
CATCH SHARES BOTTOM TRAWL 4 89
HOOK AND LINE FISHERY 4 91
VESSEL STRIKE 4 94

CA HALIBUT AND WHITE SEABASS SET GILLNET FISHERY 3 96
CATCHER PROCESSOR MIDWATER TRAWL 3 98
CA SPOT PRAWN TRAP FISHERY 2 99
MARINE DEBRIS 1 99
UNIDENTIFIED HUMAN INTERACTION 1 100



Table 6. Leading causes of observed human-caused injury and mortality by species, 2013-2017.

SPECIES
BAIRD'S BEAKED WHALE
BLAINVILLE'S BEAKED WHALE
BLUE WHALE
BOTTLENOSE DOLPHIN
CALIFORNIA SEA LION
COMMON DOLPHIN, LONG-BEAKED

SOURCE OF INJURY/MORTALITY
VESSEL STRIKE
GILLNET FISHERY
UNIDENTIFIED FISHERY INTERACTION
CA SWORDFISH DRIFT GILLNET FISHERY
HOOK AND LINE FISHERY
GILLNET FISHERY

COMMON DOLPHIN, SHORT-BEAKED CA SWORDFISH DRIFT GILLNET FISHERY

DALLS PORPOISE
FIN WHALE
GRAY WHALE
GUADALUPE FUR SEAL
HARBOR PORPOISE
HARBOR SEAL
HUMPBACK WHALE
MINKE WHALE
NORTHERN ELEPHANT SEAL
NORTHERN FUR SEAL
NORTHERN RIGHT WHALE DOLPHIN
PACIFIC WHITE-SIDED DOLPHIN
RISSO'S DOLPHIN
SEI WHALE
SHORT-FINNED PILOT WHALE
STRIPED DOLPHIN
UNIDENTIFIED DOLPHIN
UNIDENTIFIED OTARIID
UNIDENTIFIED PINNIPED
UNIDENTIFIED SEA LION
UNIDENTIFIED WHALE

CA SWORDFISH DRIFT GILLNET FISHERY
VESSEL STRIKE
UNIDENTIFIED FISHERY INTERACTION
MARINE DEBRIS
UNIDENTIFIED FISHERY INTERACTION
HARASSMENT
UNIDENTIFIED FISHERY INTERACTION
MARINE DEBRIS
OIL / TAR
TRAWL FISHERY (UNKNOWN)

CA SWORDFISH DRIFT GILLNET FISHERY
SCIENTIFIC RESEARCH
GILLNET FISHERY
VESSEL STRIKE
CA SWORDFISH DRIFT GILLNET FISHERY
GILLNET FISHERY
CA SPOT PRAWN TRAP FISHERY
HAWAII LONGLINE SHALLOW SET FISHERY
CATCHER PROCESSOR MIDWATER TRAWL
CATCH SHARES BOTTOM TRAWL
UNIDENTIFIED FISHERY INTERACTION

NUMBER OF RECORDS
1

1

4

1
284

10
32

20
15
27
103
56

30
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Table 7a. Matrix of initial (rows) and final (columns) injury determinations for pinnipeds.
NSI=non-serious injury, Sl=serious injury. Records with initial determinations of ‘ALIVE’
include individual California sea lions targeted for removal at Bonneville Dam to protect
endangered salmon under authority of the MMPA Section 120.

CAPTIVITY DEAD NSI Sl
ALIVE 6 127 0 1
NSI 1 19 144 28
Sl 6 230 205 270

Table 7b. Matrix of initial (rows) and final (columns) injury determinations for large whales.
NSI=non-serious injury, Sl=serious injury.

DEAD NSI SI SI (PRORATE)
NSI 0 11 0 0
SI 3 13 47 1
SI(PRORATE) 0 8 0 118

Table 7c. Matrix of initial (rows) and final (columns) injury determinations for small cetaceans.
NSI=non-serious injury, Sl=serious injury.

DEAD NSI Sl
ALIVE 3 0 1
NSI 0 2 0
Sl 1 0 1




Appendix 1. Pinniped Injury Criteria (NOAA 2012)

Summary of Pinniped' Injury Categories and Criteria

Instructions: Each pinniped injury event is recorded to the appropriate injury/information category using all available
information and scientific judgment, as described in the Procedural Directive. For a single injury event to which several
categories apply, the injury determination with the highest level of severity is assigned. More detailed information or
extended observation on an individual case/animal may justify a determination differing from the guidance of this table. Any
injury leading to apparent significant health decline (e.g., skin discoloration, fat loss) is a serious injury.

Additional factors for evaluating
Injury whether “case specific” injuries are

Determination® serious or non-serious (additional

factors at end of table) *

Category Injury/Information

A free-swimming animal observed at a
date later than its human interaction,
exhibiting signs of declining health

3
Pl believed to be resulting from initial injury S|
(e.g., a marked change in body condition,
tissue necrosis, emaciation, gangrene).
P2 Ingested gear* or hook(s) Sl
P3 Visible blood loss Case specific® Amount of blood, location of the bleeding

injury, duration of bleeding

Animal brought on vessel deck following
entanglement/entrapment (excluding
scientific research targeting marine

P4 mammals and authorized as such under a Case specific
NMFS scientific research permit, where
the animal is brought on and placed on
the vessel deck in a controlled manner)

Manner in which animal is brought on deck,
length of time animal is on deck,
environmental conditions (e.g.,
temperature)

Hook(s) in mouth (excluding criterion

P5a P5b), regardless of the presence of gear S|
Location on head (e.g., eye), depth of
Hook(s) confirmed in head (excluding penetration, type of hook, prolonged
P5b criterion P5a), or in lip only (external Case specific restraint or struggle that could lead to
tissue outside of teeth), no trailing gear capture myopathy, size of hook, impairing
ability to feed
Prolonged restraint or struggle that could
lead to capture myopathy, location of
P5e Hook(s) in any body part, but hook(s) is Case specific hooking on the body, depth of hook, hook

removed or pulls out pulls out cleanly vs. causes further injury
during dehooking, method used to remove

hook, length of time hooked

! For the purposes of this table, pinnipeds include all pinniped species except walrus.

2 This table includes on only those criteria determined to be serious injuries or case specific based on expert opinion at the 2007 Workshop
(Andersen et al., 2008) and by pinniped experts on the NMFS Determination Staff working group. For the purposes of streamlining the
information for the reader, criteria determined to be non-serious injuries are not included in this table.

% Sl = serious injury.

4 For the purposes of this table, gear is defined as any portion of fishing gear excluding the hook, which is considered separately. Lures are
considered gear. Gear also generally refers to any type of debris entangling or attached to the animal.

® Case specific = Could be a serious or non-serious injury, but either 1) there insufficient information about the impact of a particular injury,
or 2) additional factors must be considered on a case-by-case basis to determine the severity.




Appendix 1. Pinniped Injury Criteria (NOAA 2012)

Hook(s) in appendage or body (excluding
criteria P5a-c and P12), without trailing
gear or with trailing gear that does not
have the potential® to: 1) become a
constricting wrap on animal; 2) be
ingested, 3) accumulate drag; or 4)
become shagged on something in the
environment, anchoring the animal

P5d NSI’

Gear attached in any manner to free-
swimming animal with potential® to: 1)
become a constricting wrap on animal; 2)
be ingested; 3) accumulate drag; or 4)
become snagged on something in the
environment, anchoring the animal

P6 SI

P7a Anchored/immobilized and not freed Sl

Duration of entanglement, prolonged
restraint or struggle that could lead to
capture myopathy, type of fishing gear,
Case specific where/how gear immobilized animal,
associated injury (where directly or
indirectly caused by initial entanglement),
response of individual

Anchored, immobilized, or entangled

P7b before being freed without gear attached

Gear wrapped and constricting any body
P8a part or likely to become constricting as Sl
the animal moves or grows

Type and amount of fishing gear, animal
P8b Gear wrapped loosely on any body part Case specific body size relative to gear (species, age),
effect on movement, species sensitivity

Location of trauma on body, depth
(superficial or to the bone, penetrating
muscle or organs) length of laceration(s),
Case specific number of lacerations, cleanliness
(compression vs. tearing), amount and
duration of blood loss, risk of infection or
disease transmission (e.g., dog bites)

Body trauma® not covered by any other

P9 o
criteria

Visible fracture(s), excluding broken
P10 appendages (see criterion P13 for broken Sl
appendages)

Vertebral transection or fully severed

P11 flipper(s)

Sl

Body cavity penetration'® by foreign

P12 object or body cavity exposure

Sl

® For the purposes of this table, potential as it relates to criterion P5d indicates that the trailing gear IS NOT capable of leading to any of the
situations listed.

" NSI = non-serious injury.

8 For the purposes of this table, potential as it relates to criterion P6 indicates that the trailing gear 1S capable of leading to any of the
situations listed.

® For the purposes of this table, “trauma” is defined as a wound or bodily harm caused by an extrinsic agent. Blunt trauma is an injury
(abrasion, laceration, contusion or skeletal fracture) produced by a blunt object striking the body or impact of the body against a blunt object
or surface. Sharp force trauma is an injury caused by a sharp or pointed object or a bullet from a gunshot creating a penetrating (stab, chop or
incision) wound. Laceration is defined as a ragged incision or a tearing of the skin. Lacerations are caused by blunt trauma that results in
stretching, tearing, crushing, shearing, or avulsion of the tissue.

0 For the purposes of this table, “penetration” is defined as a wound occurring when a foreign object punctures the body, such as a bullet
from a gunshot. Penetrating wounds can be characterized as one of three types: stab (small external wound that is greater in length into the
body than is apparent on the skin surface), incised (clean cuts into the skin which are longer on the skin surface than they are deep), or chop
wounds (incised wounds that penetrate deep to the bone, leaving a groove or cut in the bone).



Appendix 1. Pinniped Injury Criteria (NOAA 2012)

Cleanliness (clean cut vs. tear), nature of
injury causing the loss, extent of fin or
flipper loss, opened or closed fracture,
dislocation, amount/duration of blood loss

P13 Partially severed or fractured flipper(s) Case specific

Dependent animal (i.e., pup, juvenile)
released alone post-interaction or

P14 dependent animal left with a seriously S|
injured or dead mother
Speed of vessel, size of vessel, hull shape,
part of vessel to strike the animal (e.g.,
P15 Observed or reported collision with vessel Case specific propeller, hull), size of animal compared to

size of vessel, location of strike on animal’s
body, extent and location of wound(s) to
animal

* Factors listed in the far right column of Table 3 are unique to the associated injury type. In addition to those listed in this column, the
factors that should be considered, if available, when reviewing all case specific injury events in Table 3 include, but are not limited to:

- Species - Size of injury - Cumulative effects of repeated

- Age or age class (e.g., calf, juvenile, - Duration of injury (e.g., single event, exposures
adult) repeated, chronic) - Compounding effects of multiple

- Sex - Depth of injury (e.g., superficial or injuries obtained during a single

- Size of animal to the bone, penetrating muscle or event

- Overall health (e.g., nutritional organs) - Availability of data on multiple
status, body condition, pre-existing - Cleanliness of injury (e.g., sequential events involving the same
disease state, pre-existing injuries) compression, tearing) individual over time

- Behavior during and/or after injury- - Environmental condition (e.g., - Susceptibility of the species to
causing interaction (e.qg., listlessness) individuals out of their normal capture myopathy (some sensitive,

- Reproductive status (e.g., pregnant, habitat, environmental stressors) others robust, some unknown)
lactating, has dependant pup) - Social stressors (e.g., social structure - Ability of rehabilitated animal to be

- Natural history (e.g., small home of species, separation of social released
range, large home range) individuals from the group, - Relative effect of blood loss on

- Location of injury (e.g., mouth, mother/pup separation) different species

head, body, flipper/fin, internal)

In addition to those factors listed above, the factors that apply to all fishery or marine-debris interaction related case specific injuries include,
but are not limited to:

- Entanglement type (e.g., hooked, - Entanglement constriction (e.g., to risk snagging the gear and
anchored, entrapment) tight, loose, multiple wraps) becoming anchored)

- Amount and size of gear(e.g., size, - Habitat where animal is located - Entanglement duration
length and number of lines; number (e.g., an animal with trailing gear in - Existence, type and amount of any
of buoys, traps or anchors; volume areas of dense gear or an area with trailing gear
of netting; material of gear) vegetation or on shore is more likely

- Method of handling the animal
during disentanglement



Appendix 2. Large whale injury criteria (NOAA 2012).

Summary of Large Cetacean® Injury Categoriesand Criteria

Instructions. Each large cetacean injury event is recorded to the appropriate injury/information category using all
available information and scientific judgment, as described in the Procedural Directive. CriterialL10 - L12
accommodate events that lack details necessary for assignment to a more specific category. For asingleinjury
event to which several categories apply, the injury determination with the highest level of severity is assigned. More
detailed information or extended observation on an individual case/animal may justify a determination differing
from the guidance of thistable. Ananimal that is fully disentangled would generally be considered not seriously
injured, unless there is additional evidence of a seriousinjury. Any injury leading to apparent significant health
decline (e.g., skin discoloration, lesions near the nares, fat loss, increased cyamid loads) is a seriousinjury.

, , Injury N
Category Injury/ Information Deter mination Criteria
L1 Ingested gear? or hook(s) S E i/(\)/z\ltl rﬁ)wed, not simply draped through
Tightly wrapped line anywhere on body that
indents the skin or does not shift with
whale's movement, or line that islikely to
L2 Constricting wrap S| become constricting as the whale grows.

Indication that awhale that is heavily
weighted, anchored or has a discolored
appendage is sufficient evidence of
constricting gear

Loosely wrapped gear that moves or shifts
L3 Loose wrap, bridled or draped gear NSI* freely with whale's movement. Absence of
constricting gear must be confirmed

Fishing hook of any size on any part of the

L4 External hook NS body (i.e., not ingested)

L aceration with the potential to affect major
artery (e.g., laceration or severing at
insertion of flipper/fluke), penetrating body
cavity, or cutting bone

L5a Deep laceration® Sl

Laceration not deeper than blubber layer,

L.5b Superficial |aceration NS does not affect major artery, or cut bone

Struck by vessel much greater in size than
the whale and traveling greater than 10

Sl knots, or struck by vessel equal or greater
than 65' and traveling greater than 10 knots,
and no information on injury to the whale

Vessel much greater in size than

L6a whale or vessel >65' and >10 knots

Struck by vessel smaller in size than the
whale and traveling greater than 10 knots, or
o struck by vessdl less than 65' and traveling
L6b eraéger;: ds>zleotr|l?]r(1)gisv hale Prorate®: 0.20 | greater than 10 knots, and no information on
injury to the whale. A striketo acalf by a
vessel of any size and traveling greater than
10 knots will be considered a seriousinjury

! For the purposes of thistable, “large cetaceans’ include all mysticetes and sperm whales.

2 For the purposes of this table, “gear” is defined as any portion of fishing gear excluding the hook, which is considered separately.

35l = Serious Injury.

4 NSI = Non-Serious Injury.

® For the purposes of thistable, “laceration” is defined as aragged incision or atearing of the skin. Lacerations are caused by trauma that
results in stretching, tearing, crushing, shearing, or avulsion of thetissue. Trauma, including blunt and sharp force trauma, includes awound
or bodily harm caused by an extrinsic agent.

% “Prorate” means the number of events assigned to a given category within the assessment period is multiplied by the prorate number
provided for that category.



Appendix 2. Large whale injury criteria (NOAA 2012).

L6c

Vessel any size<10 knots

NSl

Struck by vessel of any size traveling at
equal or less than 10 knots and no
information on injury to the whale

L7a

Vessel much greater in size than
whale or vessel >65' and speed
unknown

Prorate: 0.56

Struck by vessel much greater in size than
the whale traveling at an unknown speed, or
struck by vessel equal or greater than 65'
and traveling at unknown speed, and no
information on injury to thewhale. A strike
to acalf by avessel of any size when speed
is unknown will be considered a serious
injury

L7b

Vessel smaller in size than whale
or vessel <65' and speed unknown

Prorate: 0.14

Struck by vessel smaller than the whale
traveling at an unknown speed, or struck by
vessel less than 65' and traveling at
unknown speed, and no information on
injury to the whale. A striketo acalf by a
vessel of any size when speed is unknown
will be considered a serious injury

L8

Dependent’

Sl

Dependent calf of adead or seriously
injured mother

L9

Brought on deck

Sl

Whale removed from water and brought on
deck

L10

Evidence of entanglement

Prorate: 0.75

Confirmed entanglement but insufficient
information available to place in any of the
L1-L4 criteriawith a high degree of
certainty

L11

Vessd strike laceration

Prorate: 0.52

Whal e confirmed with non-entanglement
related laceration but lacking detailsto place
in either criteriaL5a or L5b with ahigh
degree of certainty. Includes observation of
blood in water

L12

Vessd strike observed

Prorate: 0.36

Confirmed vessel strike report where there
isinsufficient detail to assign event to
criterial 6a— L 7b with a high degree of
certainty. A striketo acalf by avessel of
unknown size traveling at an unknown
speed will be considered a serious injury

"“Dependent” for alarge cetacean means a non-weaned calf. Weaned calves and juvenile large cetaceans are no longer dependent on their

mothers.




Appendix 3. Small cetacean injury criteria (NOAA 2012).

Summary of Small Cetacean' Injury Categoriesand Criteria

Instructions; Each small cetacean injury event is recorded to the appropriate injury/information category using all available
information and scientific judgment, as described in the Procedural Directive. For asingleinjury event to which several
categories apply, the injury determination with the highest level of severity isassigned. More detailed information or
extended observation on an individual case/animal may justify a determination differing from the guidance of this table.
Any injury leading to apparent significant health decline (e.g., skin discoloration, fat [0ss) is a seriousinjury.

Additional factorsfor evaluating
Injury whether “case specific’ injuriesare

Determination® | seriousor non-serious (additional

factorsat end of table) *

Category Injury/Information

A free-swimming animal observed at a
date later than its human interaction,

S1 exhibiting signs of declining health SN
believed to be resulting from initial injury
(e.g., amarked skin discoloration, fat 10ss)

S2 Ingested gear” or hook(s) sl

5 Amount of blood, location of the bleeding

3 Visible blood loss Case specific™ | 1y, duration of bleeding

Animal brought on vessel deck following
entanglement/entrapment (excluding
scientific research targeting marine

A mammals and authorized as such under a Sl
NMFS scientific research permit, where
the animal is brought on and placed on the
vessel deck in acontrolled manner)

Hook(s) in head (excluding criterion S5b), S|

Sha
regardless of the presence of gear
Prolonged restraint or struggle that could
Hook(s) confirmed in lip only, external - lead to capture myopathy, size of hook,
Sob tissue outside of teeth, no trailing gear Case specific depth of hooking, impairing ability to feed,
presence of other injuries
Prolonged restraint or struggle that could
. . lead to capture myopathy, depth of hook,
S5¢ HOOk(zjm anyl lbody part, but hook(s) is Case specific hook pulls out cleanly vs. causes further
removed or pulls out injury during dehooking, method used to
remove hook, length of time hooked
Hook(s) in appendage or body (excluding
criterion Sba), without trailing gear or with
trailing gear that does not have the Prolonged restraint or struggle that could
potential ® to: 1) become a constricting - lead to capture myopathy, depth and
Shd wrap on animal; 2) beingested; 3) Case specific location of hook, type and amount of gear
accumulate drag; or 4) become snagged attached

on something in the environment,
anchoring the animal

! For the purposes of this table, small cetaceans include all odontocetes except sperm whales.

2 Thistable includes on only those criteria determined to be seriousinjuries or case specific based on expert opinion at the 2007 Workshop
(Andersen et al., 2008) and by small cetacean experts on the NMFS Determination Staff working group. For the purposes of streamlining the
information for the reader, criteria determined to be non-seriousinjuries are not included in this table.

3 3| = seriousinjury.

4 For the purposes of this table, gear is defined as any portion of fishing gear excluding the hook, which is considered separately. Lures are
considered gear. Gear also generally refersto any type of debris entangling or attached to the animal.

5 Case specific = Could be a serious or non-serious injury, but either 1) there isinsufficient information about the impact of a particular
injury, or 2) additional factors must be considered on a case-by-case basis to determine the severity

% For the purposes of this table, “potential” asit relates criterion S5d indicates that the trailing gear IS NOT capable of leading to any of the
situations listed.



Appendix 3. Small cetacean injury criteria (NOAA 2012).

Gear attached to free-swimming animal
with potential ” to: 1) become a constricting
wrap on animal; 2) be ingested; 3)

6 accumulate drag; or 4) become snagged on S
something in the environment, anchoring
the animal
S7a Anchored, immobilized, or entrapped and g
not freed
Duration of entanglement/entrapment,
prolonged restraint or struggle that could
lead to capture myopathy, gear type,
Anchored, immobilized, entangled, or where/how gear is attached to animal,
S7b entrapped before being freed without gear Case specific associated injury (i.e., where directly or
attached indirectly caused by initial entanglement),
response of individual animal, method
used by human to remove gear from
animal
Gear wrapped and constricting on any
S8a body part or is likely to become S
congtricting as the animal moves or grows
Gear type, amount of gear, potential for
snag, potential to lead to criterion S8a,
- animal body size relative to gear (e.g.,
S8b Gear wrapped and |oose on any body part Case specific because of species or age), effect on
animal movement, species sensitivity (e.g.,
frightens easily)
Location of wound, depth (e.g., superficial
Body trauma® not covered by any other - or to the bone, penetrating muscle or
SO 2 Case specific .
criteria organs), length, number of lacerations,
cleanliness (i.e., compression vs. tearing)
Visible fracture(s), excluding pectoral fins
S10 (see criterion S13d for pectoral fin S
fractures)
s11 Vertebral transection, including fully g
severed flukes
Body cavity penetration® by foreign object
S12 : Sl
or body cavity exposure
Cleanliness (i.e., compression vs. tearing),
S13a Loss or disfigurement of dorsal fin Case specific nature of injury calising the loss, extent of
finloss (i.e., full or partial), amount and
duration of blood loss
s13b Partially severed flukes, transecting g

midline

" For the purposes of this table, potential asit relates criterion S6 indicates that the trailing gear 1S capable of leading to any of the situations

listed.

8 For the purposes of thistable, “trauma” is defined as a wound or bodily harm caused by an extrinsic agent. Blunt traumais an injury
(abrasion, laceration, contusion or skeletal fracture) produced by a blunt object striking the body or impact of the body against a blunt object
or surface. Sharp force traumais an injury caused by a sharp or pointed object creating a penetrating (stab, chop or incision) wound.
Laceration is defined as aragged incision or atearing of the skin. Lacerations are caused by blunt traumathat resultsin stretching, tearing,
crushing, shearing, or avulsion of the tissue.
° For the purposes of thistable, “ penetration” is defined as a wound occurring when aforeign object punctures the body. Penetrating wounds
can be characterized as one of three types: stab (small external wound that is greater in length into the body than is apparent on the skin
surface), incised (clean cutsinto the skin which are longer on the skin surface than they are deep), or chop wounds (incised wounds that
penetrate deep to the bone, leaving a groove or cut in the bone).



Appendix 3. Small cetacean injury criteria (NOAA 2012).

. . Cleanliness (i.e., compression vs. tearing),
S13c E}?ﬁ;ig severed flukes, not transecting Case specific nature of injury causing the loss, amount
and duration of blood loss
Cleanliness (i.e., compression vs. tearing),
. nature of injury causing the loss, extent of
S13d E‘:Eﬂléorez?grgl ?;(ﬁl();)severed or Case specific finloss (i.e., full or partial), amount and
P duration of blood loss, opened or closed
fracture
Social animal separated from group and/or ﬁﬁ%“ﬁg&?ﬁ?}?gﬁgiore Vs
S14 released alone post-interaction (excluding Case specific likdin ’d f animal locati =9
criterion S15) ikelihood of animal locating its
conspecifics)
Dependent animal (i.e., caf, juvenile)
s15 released alone post-interaction or g
dependent animal left with a seriously
injured or dead mother
Speed of vessel, size of vessal, hull shape,
part of vessel to strike the animal, size of
S16 Observed or reported collision with vessel Case specific animal compared to size of vessel,
behavior of animal after collision, extent
and location of wound(s) on animal

* Factors listed in the far right column of Table 2 are unique to the associated injury type. In addition to those listed in this column, the
factors that should be considered, if available, when reviewing all case specific injury eventsin Table 2 include, but are not limited to:

Species

Ageor age class (e.g., caf, juvenile,
adult)

Sex

Size of animal

Overal hedth (e.g., nutritional
status, body condition, pre-existing
disease state, pre-existing injuries)
Behavior during and/or after injury-
causing interaction (e.g., dorsal
arching, listlessness)

Reproductive status (e.g., pregnant,
lactating, has dependant calf)
Natural history (e.g., indigenous,
migratory)

Location of injury (e.g., mouth,
head, body, fin, tail, internal)

Size of injury

Duration of injury (e.g., single event,
repeated, chronic)

Depth of injury (e.g., superficia or
to the bone, penetrating muscle or
organs)

Cleanliness of injury (e.g.,
compression, tearing)

Environmental condition (e.g.,
individuals out of their normal
habitat, climate stressors)

Socia stressors (e.g., socia structure
of species, separation of social
individuals from the group, cow/calf
Separation)

Cumulative effects of repeated
exposures

Compounding effects of multiple
injuries obtained during asingle
event

Availability of data on multiple
sequentia events involving the same
individual over time

Susceptibility of the speciesto
capture myopathy (spinner dolphins
and porpoises notoriously sensitive;
bottlenose dolphins robust; many
othersfal in between, with some
unknown)

Ability of rehabilitated animal to be
released

Relative effect of blood loss on
different species

In addition to those factors listed above, the factors that apply to all fishery-interaction related case specific injuries include, but are not
limited to:

Entanglement type (e.g., hooked, anchored, entrapment) -
Amount and size of gear (e.g., Size, length and number of
branches of line; number of buoys, traps or anchors; volume

of netting)

Entanglement constriction (e.g., tight, loose, multiple wraps)

Habitat where animal islocated (e.g., an animal with trailing
gear areas of dense gear or an areawith vegetation is more
likely to risk snagging the gear and becoming anchored)

- Entanglement duration

Existence, type and amount of any trailing gear

- Method of handling the animal during disentanglement



Appendix 4. Records of human-related injury and mortality, 2013-2017.

Serious Serious
Injury Injury Count Count
Initial Injury Final Injury  Criteria  Proration  Against Against
Species Stock or Area Year Month Day Interaction Type County or Locale State Assessment Comments A it Code Value LOF PBR

THE DISTAL END OF THE PEDUNCLE AND THE FLUKES HAD
BEEN SEVERED OFF, LIKELY PERIMORTEM. STANDARD
LENGTH MEASUREMENT IS TO THE SEVERED PEDUNCLE.

LIMITED NECROPSY DUE TO THE LEVEL OF DECOMPOSITION.
BAIRD'S BEAKED WHALE CA-OR-WA 2016 8 29 VESSEL STRIKE MARIN CA DEAD CROPSYDUETO 0 COMPOSITIO DEAD L5A 1 N Y

DETERMINED VIA EXTERNAL AND INTERNAL EXAM,
HISTOLOGY. SEVERAL EVENLY SPACED (5CM BETWEEN EACH
"X") CROSSHATCH MARKS ON FRONT OF ROSTRUM AND
SIDES OF HEAD. THIN INDENTATIONS ON LEFT AND RIGHT
SIDES OF BEAK THAT APPEAR TO WRAP AROUND BEAK.
DIFFUSE BRUISING THROUGHOUT HEAD BLUBBER, SEVERE
ON RIGHT SIDE BEHIND BLOWHOLE, WITH EDEMATOUS
MUSCLE BENEATH. BODY BRUISING, PARTICULARLY ON
ENTIRE VENTRAL SIDE OF THE ANIMAL AND ALONG THE TIPS
OF THE DORSAL VERTEBRAL PROCESSES. EVIDENCE OF
POSSIBLE DROWNING, CONFIRMED VIA HISTOLOGY. ALSO

INGESTED 15CM LONG PIECE OF BLACK KNOTTED ROPE
BLAINVILLE'S BEAKED (3CM DIAMETER).

WHALE CA-OR-WA 2016 10 9 GILLNET FISHERY CLALLAM WA DEAD DEAD NA 1 Y Y

OVERHEAD CAMERA FOOTAGE INDICATES THAT GEAR
ORIGINATES FROM MOUTH OR RIGHT PECTORAL AND RUNS
ALONG BODY, POSSIBLY TWO LINES, ONE OVER THE FLUKES
AND ANOTHER UNDER THE FLUKES THEN APPROX 40 FT
BEHIND WHALE, THEN WRAPS/TWISTS TOGETHER AND
GOES BACK 400+ FEET; CDFW CONCURS IS CONSISTENT
WITH DEEP SET TRAP, POSSIBLY HAGFISH, SABLEFISH, OR
SPOT PRAWN. CONFIGURATION OF GEAR UNKNOWN AND
CANNOT TELL IF GEAR IS CONSTRICTING OR LOOSELY
WRAPPED. WHALE REPORTED AS SWIMMING AND DIVING,
BUT NOT ENOUGH TO SUBMERGE BODY. WHALE APPEARS
SLIGHTLY THIN, IMPLYING A DECLINE IN HEALTH STATUS
DUE TO THE TRAILING GEAR. SERIOUS INJURY PRORATION
VALUE IS ASSIGNED AS = 1 FOR THIS REASON. PHOTOS AND

VIDEO REVIEWED BY J. CARRETTA, J. GILPATRICK, M. LYNN
UNIDENTIFIED POT/TRAP FISHERY AND A. HENRY. sl

BLUE WHALE EASTERN N PACIFIC 2015 9 4 ENTANGLEMENT LOS ANGELES CA SI (PRORATE) (PRORATE) L10 1 Y Y

35 MILES WEST OF PT. LOMA. TRAILING 2 RED BULLET
BUOYS WITH PURPLE T6 CDFW DUNGENESS CRAB BUOY
TAG; LINE WRAPPED THROUGH MOUTH OR AROUND
PECTORAL FIN. GEAR WAS ORIGINALLY SET OFF SAN LUIS
OBISPO IN 40 - 70 FATHOMS OF WATER. WHALE SEEN NEXT
DAY, LOGGING AT SURFACE, WHICH IS ABNORMAL
BEHAVIOR FOR A BLUE WHALE. UNSUCCESSFUL ATTEMPT
AT DISENTANGLING WHALE. FULL CONFIGURATION OF
GEAR UNKNOWN. THIS IS A SERIOUS INJURY BECAUSE OF

DUNGENESS CRAB POT FISHERY THE NOTED HEALTH DECLINE OF THE WHALE.
BLUE WHALE EASTERN NPACIFIC 2016 6 26 (CALIFORNIA) SAN DIEGO cA sl sl L10 1 Y v




Appendix 4. Records of human-related injury and mortality, 2013-2017.

Species

Stock or Area Year Month Day Interaction Type

County or Locale

State

Initial Injury
Assessment

Comments

Final Injury
Assessment

Serious
Injury
Criteria
Code

Serious
Injury
Proration
Value

Count
Against
LOF

Count

Against
PBR

BLUE WHALE

DUNGENESS CRAB POT FISHERY

EASTERN N PACIFIC 2016 7 14 (CALIFORNIA)

LOS ANGELES

CA

Sl

SEEN OFF LOS ANGELES TRAILING BUOYS AND LINE.
MULTIPLE RESIGHTS AS FAR NORTH AS SANTA CRUZ
COUNTY. SEEN ACTIVELY FEEDING WITH OTHER BLUE
WHALES THROUGH EARLY OCTOBER. FINAL SIGHTING WAS
IN OCTOBER OFF OF LOS ANGELES. WHALE BODY
CONDITION WAS DESCRIBED AS 'EMACIATED' IN AUGUST
AND 'FAIR' IN OCTOBER. LINE WRAPPED AROUND BODY, 2
YELLOW BUOYS WITH BLUE TIPS, TRAILING 30 FEET BEHIND
WHALE, SPACED 1 FM APART, PURPLE CDFW DUNGENESS
CRAB BUOQY TAG VISIBLE, VIDEO SHOWS ALGAE AND
BARNACLE GROWTH ON ROPE AND BUQYS, COMPRESSION
OF BUOYS. UNCERTAINTY OVER WHETHER LINE EXTENDS
THROUGH MOUTH OR JUST OVER PECTORAL FLIPPERS.
HEALTH DECLINE AND TWO CRISS-CROSSED TIGHT WRAPS
OF LINE POSTERIOR OF DORSAL AROUND BODY WARRANTS
SERIOUS INJURY DUE TO CONSTRICTING GEAR.

Sl

L2

BLUE WHALE

UNIDENTIFIED FISHERY

EASTERN N PACIFIC 2016 8 15 INTERACTION

SAN FRANCISCO

Sl (PRORATE)

REPORT OF AN ENTANGLED WHALE FROM POINT BLUE
CONSERVATION GROUP NEAR THE FARALLON ISLANDS. NO
PHOTOS OR ADDITIONAL INFORMATION. AMOUNT OF GEAR
AND CONFIGURATION UNKNOWN.

3]
(PRORATE)

L10

0.75

BLUE WHALE

UNIDENTIFIED FISHERY

EASTERN N PACIFIC 2016 8 28 INTERACTION

MONTEREY

Sl (PRORATE)

2 BLACK OR GREEN BUOYS WITH ABUNDANT MARINE
GROWTH TRAILING BEHIND WHALE ABOUT 20-30 FEET, NO
TAIL ENTANGLEMENT POSSIBLY PECTORAL FIN. AMOUNT
AND CONFIGURATION OF GEAR UNKNOWN. NO PHOTOS.

3]
(PRORATE)

L10

0.75

BLUE WHALE

EASTERN N PACIFIC 2016 10 26 VESSEL STRIKE

SAN MATEO

CA

DEAD

MODERATELY DECOMPOSED 65-FOOT LONG BLUE WHALE
NECROPSIED BY THE MARINE MAMMAL CENTER, FINDINGS
OF BLUNT FORCE TRAUMA. SOME UNCERTAINTY WHETHER
OR NOT VESSEL STRIKE WAS POST-MORTEM.

DEAD

NA

BLUE WHALE

EASTERN N PACIFIC 2017 5 25 VESSEL STRIKE

MARIN

CA

DEAD

NECROPSY CONDUCTED BY MARINE MAMMAL CENTER IN
SAUSILITO. BLUNT FORCE TRAUMA DUE TO A BOAT STRIKE,”
SAID BARBIE HALASKA, A BIOLOGIST AND RESEARCH
ASSISTANT AT THE MARINE MAMMAL CENTER IN
SAUSALITO. LEFT SIDE OF BODY WAS DAMAGED. FINDINGS
INCLUDED 10 BROKEN RIBS AND 10 FRACTURED VERTEBRAE
NEAR THE TAIL AND MID-BODY.

DEAD

NA

BLUE WHALE

DUNGENESS CRAB POT FISHERY

EASTERN N PACIFIC 2017 6 10 (CALIFORNIA)

SAN FRANCISCO

CA

Sl (PRORATE)

TWO BUOYS ON RIGHT SIDE OF BODY, WITH LINE POSSIBLY
EXTENDING TO MOUTH. ONE BUOY HAD A RED/ORANGE
TAG, THIS IS A CA DUNGENESS CRAB ENTANGLEMENT. ONE
LARGER YELLOW BUQY WITH BLACK LONGITUDINAL STRIPE
TRAILING OFF RIGHT SIDE, MID BODY, POSSIBLE MOUTH
ENTANGLEMENT. APPEARS TO BE A GREEN/BLUE LINE
AROUND THE HEAD. ANIMAL LUNGING AT SURFACE,
OBSERVERS THINK IT MIGHT HAVE SELF-RELEASED, BUT
BUOYS WERE NOT SEEN AGAIN. UNCERTAINTY REGARDING
CONTINUED PRESENCE OF GEAR ON ANIMAL AND
UNKNOWN CONFIGURATION WARRANTS PRORATED
SERIOUS INJURY.

3]
(PRORATE)

L10

0.75




Appendix 4. Records of human-related injury and mortality, 2013-2017.

Species

Stock or Area

Year

Month

Day

Interaction Type

County or Locale

State

Initial Injury
Assessment

Final Injury

Comments Assessment

Serious
Injury
Criteria
Code

Serious
Injury
Proration
Value

Count
Against
LOF

Count

Against
PBR

BLUE WHALE

EASTERN N PACIFIC

2017

19

UNIDENTIFIED FISHERY
INTERACTION

SAN DIEGO

CA

Sl (PRORATE)

PHOTOS SHOW BLUE LINE DRAPED OVER BACK OF WHALE
DIAGONALLY, FROM ANTERIOR TO DORSAL FIN, TOWARDS
MIDBODY. PHOTOS SHOW THAT PRIVATE VESSEL
RETRIEVED, VIA CUTTING, A LONG LENTGH OF BLUE LINE
AND 2 LARGE BUMPER BUOYS. UNCLEAR IF GEAR REMAINED
ON ANIMAL OR NOT. BODY CONDITION OF WHALE LOOKED
GOOD, NO BEHAVIORAL SUMMARY. UNKNOWN GEAR

CONFIGURATION AND AMOUNT. Sl

(PRORATE)

L10

0.75

BLUE WHALE

EASTERN N PACIFIC

2017

23

UNIDENTIFIED FISHERY
INTERACTION

SAN FRANCISCO

CA

Sl (PRORATE)

PHOTOS SHOW BLUE WHALE TRAILING A SINGLE BUOY
APPROXIMATELY 1.5 BODY LENGTHS BEHIND TAIL. ANIMAL
WAS ACTIVELY SWIMMING. GEAR CONFIGURATION AND

AMOUNT UNKNOWN. PHOTOS REVIEWED BY J. CARRETTA. S!

(PRORATE)

L10

0.75

BOTTLENOSE DOLPHIN

CALIFORNIA COASTAL

2013

25

UNIDENTIFIED NET FISHERY

SAN DIEGO

CA

DEAD

CLEAR MULTIFILAMENT ROPE IMPRESSIONS ON THE
ROSTRUM, MELON, AXILLA AND BODY. ANIMAL IDENTIFIED

AS COASTAL STOCK VIA GENETICS. DEAD

NA

BOTTLENOSE DOLPHIN

CA-OR-WA OFFSHORE

2014

CA SWORDFISH DRIFT GILLNET
FISHERY

SAN DIEGO

CA

DEAD

SELF-REPORTED BY VESSEL CAPTAIN. NO DETAILS OTHER
THAN KILLED. ASSUMED TO BE PART OF OFFSHORE
CA/OR/WA STOCK BASED ON TYPICAL FISHING LOCATIONS

FOR THIS FISHERY. DEAD

NA

CALIFORNIA SEA LION

u.s.

2013

SCIENTIFIC RESEARCH

SAN MIGUEL
ISLAND

CA

DEAD

DATE UNCERTAIN, EITHER 2012 OR 2013, ASSIGNED MORE

RECENT YEAR. MORIBUND PUP SAMPLED. DEAD

NA

CALIFORNIA SEA LION

u.s.

2013

SCIENTIFIC RESEARCH

SAN MIGUEL
ISLAND

CA

DEAD

DATE UNCERTAIN, EITHER 2012 OR 2013, ASSIGNED MORE

RECENT YEAR. MORIBUND PUP SAMPLED. DEAD

NA

CALIFORNIA SEA LION

u.s.

2013

MARINE DEBRIS

UNKNOWN

CA

N

PLASTIC BAG AROUND NECK, WAS OFF WHEN WE ARRIVED
ON SCENE. MALNUTRITION, HYPOGLYCEMIC. Sl

P8A, P78

1

CALIFORNIA SEA LION

u.s.

2013

POWER PLANT ENTRAINMENT

SAN DIEGO

CA

DEAD

ENTRAINMENT ANIMAL DISCOVERED IN STATION COOLING

WATER SYSTEM. DEAD

NA

CALIFORNIA SEA LION

U.S.

2013

SHOOTING

CLATSOP

OR

DEAD

CLEARLY SHOT ANTERIORLY AND EXITED AT PELVIC AREA
SHATTERING LEFT PELVIC BONE; INTESTINES TWISTED; LEFT
KIDNEY LARGE A LITTLE SWOLLEN AND HAD CLEAR
PUNCTURE WOUNDS; VARIOUS TISSUES/ORGANS
HEMORRHAGED; BLOOD IN THORACIC AND ABDOMINAL

CAVITIES. DEAD

NA

CALIFORNIA SEA LION

u.s.

2013

16

HOOK AND LINE FISHERY

ORANGE

CA

NSI

MALNUTRITION, HYPOGLYCEMIC UPON ADMISSION. FISH
HOOKS IN LEFT REAR FLIPPER, RIGHT REAR FLIPPER,RIGHT
UPPER LIP. TREATED AT REHAB FACILITY. NSI

P5C

CALIFORNIA SEA LION

U.s.

2013

19

CATCH SHARES BOTTOM TRAWL

OFFSHORE

CA

NSI

SEA LION BECAME ENTANGLED IN CODEND AND NET WAS
EMPTIED ON DECK. SEA LION WAS COAXED OFF OF VESSEL

WITH HOSES, EXITED WITH NO APPARENT INJURY. NSl

P4

CALIFORNIA SEA LION

U.S.

2013

26

SHOOTING

CLATSOP

OR

DEAD

ANIMAL HAD EXCELLENT BODY CONDITION; CLEAR
SHOTGUN PELLET HOLE IN MOUTH/CHEEK; 8 BROKEN RIBS
ON LEFT SIDE; A 5" HOLE AND HEMORRHAGE IN LEFT MID-

ABDOMINAL WALL WITH POOLED BLOOD INSIDE. DEAD

NA

CALIFORNIA SEA LION

U.S.

2013

28

MARINE DEBRIS

LOS ANGELES

CA

Sl

PACKING STRAP (NO DETAILS GIVEN BUT THIS TYPE OF
INJURY IS USUALLY CONSTRICTING). Sl

P8A

CALIFORNIA SEA LION

U.s.

2013

CATCH SHARES BOTTOM TRAWL

OFFSHORE

CA

DEAD

NWFSC GROUNDFISH OBSERVER PROGRAM DEAD

NA

CALIFORNIA SEA LION

U.S.

2013

14

POWER PLANT ENTRAINMENT

SAN DIEGO

CA

DEAD

ENTRAINMENT ANIMAL DISCOVERED IN STATION COOLING

WATER SYSTEM. DEAD

NA

CALIFORNIA SEA LION

u.s.

2013

15

CATCH SHARES BOTTOM TRAWL

OFFSHORE

OR

NSI

SEA LION FEEDING ON CATCH HAULED ON BOARD WITH
NET. ANIMAL JUMPED OVERBOARD AFTER NET WAS
OPENED ON DECK, NO APPARENT INJURIES. NSI

P4

CALIFORNIA SEA LION

U.S.

2013

16

CATCH SHARES BOTTOM TRAWL

OFFSHORE

OR

NSI

SEA LION FEEDING ON CATCH HAULED ON BOARD WITH
NET. ANIMAL EXITED VIA TRAWL RAMP AFTER NET WAS
OPENED ON DECK, NO APPARENT INJURIES. NSI

P4




Appendix 4. Records of human-related injury and mortality, 2013-2017.

Serious Serious

Injury Injury Count Count
Initial Injury Final Injury  Criteria  Proration  Against Against
Species Stock or Area Year Month Day Interaction Type County or Locale State Assessment Comments Assessment Code Value LOF PBR
EMACIATED, DEHYDRATED, HYPERTHERMIC, SEIZURING,
FISH HOOK LEFT FRONT FLIPPER, SMALL WOUND ON CHIN
CALIFORNIA SEA LION U.S. 2013 2 18 HOOK AND LINE FISHERY UNKNOWN CA NSI AND NOSE NSI P5D 0 N N
THREE BULLETS RECOVERED FROM HEADLESS,
CALIFORNIA SEA LION U.S. 2013 2 20 SHOOTING LOS ANGELES WA DEAD DECOMPOSED ANIMAL. DEAD NA 1 N Y
SEVERE WOUND AROUND NECK FROM GILL NET,
OTHERWISE IN GOOD CONDITION. CONSTRICTING INJURY
CALIFORNIA SEA LION U.S. 2013 2 23 GILLNET FISHERY SAN DIEGO CA Sl WITHOUT INTERVENTION. Sl P8A 1 Y Y
CALIFORNIA SEA LION U.S. 2013 2 23 HOOK AND LINE FISHERY MONTEREY CA Sl WHITE FISHING LINE EMBEDDED AROUND NECK. Sl P8A 1 N Y

CALIFORNIA SEA LION U.s. 2013 2 26 POWER PLANT ENTRAINMENT SAN DIEGO CA DEAD ANIMAL DISCOVERED IN STATION COOLING WATER SYSTEM. DEAD NA 1 N Y

RECEIVED CALL FROM CIMWI VOLUNTEER WHO WORKS FOR
CALTRANS. FOUND CSL APPARENTLY HIT BY VEHICLE ON
CALIFORNIA SEA LION uU.s. 2013 2 27 VEHICLE COLLISION LOS ANGELES CA DEAD PCH. DEAD NA 1 N Y

FISHERMAN ACCIDENTALLY HOOKED PUP ON FISHING LINE,
FISHING HOOK AND LINE IN MOUTH. ANIMAL TAKEN TO
CALIFORNIA SEA LION U.s. 2013 3 1 HOOK AND LINE FISHERY SAN DIEGO CA Sl VETERINARIAN FOR TREATMENT. NSI P5C 0 N N

MALNUTRITION, DEHYDRATION FISHING LINE LOOSE
AROUND NECK. NOT CLEAR IF ANIMAL CONDITION IS
CALIFORNIA SEA LION uU.s. 2013 3 1 HOOK AND LINE FISHERY UNKNOWN CA NSI RELATED TO FISHING LINE. NSI P8B 0 N N

FIVE PROPELLER CUTS ALONG LEFT VENTRAL PELVIS
(STARTING TO HEAL); THORACIC CAVITY FILLED WITH ROSY
REDDISH PINK RUNNY FLUID; ANIMAL APPEARED THIN
CALIFORNIA SEA LION U.S. 2013 3 2 VESSEL STRIKE CLATSOP OR Sl EXTERNALLY BUT HAD A GOOD BLUBBER LAYER. DEAD P15 1 N Y

CALIFORNIA SEA LION U.s. 2013 3 3 POWER PLANT ENTRAINMENT SAN DIEGO CA DEAD ANIMAL DISCOVERED IN STATION COOLING WATER SYSTEM. DEAD NA 1 N Y

TWO VENTRAL INJURIES THAT DON'T APPEAR TO BE FROM
SCAVENGING. ONE IS A SMALL HOLE THAT LOOKS LIKE A
GUNSHOT. SECOND IS A LARGE OPENING NEAR THE RIGHT
"ARM PIT"; LOOKS TOO CLEAN AND CIRC