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Abstract

During the period of May 2, 2003 to June 2, 2003, the National Marine Fisheries Service
(NOAA Fisheries) Northwest Marine Mammal Stranding Network received reports of 14
stranded harbor porpoise in Washington, an abnormally high number when compared to
the average stranding rate of 6 per year recorded over the past decade. The reports
coincided with use of mid-range sonar by the naval vessel USS SHOUP in Haro Strait
between Vancouver Island (Canada) and San Juan Island (US) on 5 May 2003 and
observations by researchers and the public who reported altered behavior of marine
mammals in the area. Eleven porpoise were collected for necropsy.

NOAA Fisheries assembled a multidisciplinary team of biologists, veterinarians,
veterinary pathologists, research scientists and a neuroanatomist who conducted
extensive classical forensic necropsy examinations from 22 July through 24 July,
followed by laboratory diagnostic and histological analyses and complemented by high
resolution computerized tomography (CT) scans. Samples were taken for a variety of
analyses including disease screening, parasitology, chemical contaminant and lipid
analyses, aging studies, prey identification and domoic acid analysis. This report
presents a summary of historical porpoise stranding reports, information on the discovery
and collection of porpoise during the May to June timeframe, gross and microscopic
findings from the necropsy examinations, analysis of the CT image data, and discussion
on causes of mortality.

Over 70 percent of the specimens were in moderate to advanced states of decomposition
which made interpretation of the cause of death difficult. The cause of death was
determined for 5 of the 11 porpoises examined by the multidisciplinary team. Of these
five animals, two were found to have suffered blunt force trauma, while illness
(peritonitis, salmonellosis, pneumonia) was implicated in the remaining three cases. No
cause of death could be determined for the remaining six animals. The examinations did
not reveal definitive signs of acoustic trauma in any of the porpoises examined. The
possibility of acoustic trauma as a contributory factor in the mortality of any of the
porpoises could not be ruled out. The multidisciplinary team noted that lesions consistent
with acoustic trauma can be difficult to interpret or obscured, especially in animals in
advanced post mortem decomposition.
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INTRODUCTION

During the one-month period from 2 May — 2 June 2003, the Northwest Marine Mammal
Stranding Network (Network) received reports of 14 harbor porpoises (Phocoena
phocoena) dead on the beach, or floating, along the outer coast, in the Strait of Juan de
Fuca, and in the vicinity of Whidbey Island and San Juan Island, Washington State
(Figure 1; Table 1). This number represented a greater number of harbor porpoise
strandings than noted in past years (Table 2). Of the 14 harbor porpoises, 12 animals
stranded in inland waters (i.e., the Pacific entrance to the Strait of Juan de Fuca through
Puget Sound and the Southern Straits of Georgia south of the U.S./Canada border) and
two along the outer Pacific coast (Table 1). Basic information (level A data) was
collected from all 14 strandings, and specimen parts (whole bodies or heads) were
collected from 11 of the stranded harbor porpoises (see Appendix A for sample Level A
stranding form and completed forms for the animals in this investigation). The materials
were frozen for later detailed examination and curation. In addition to the 14 harbor
porpoises, one dead Dall’s porpoise (Phocoenoides dalli) washed ashore briefly on May
14 then was swept away by the tide (see Figure 1, 03NWRO05035 for location of Dall’s
stranding). Porpoises of both species were recovered in Canadian waters during the
months of April and May (Appendix B); however, these animals are not included in this
report.

Researchers and private citizens reported behavioral changes in whales and porpoises
during military activities involving the naval vessel USS SHOUP transiting Haro Strait
between Vancouver Island (Canada) and San Juan Island (US) on 5 May 2003.
Specifically, witnesses reported seeing avoidance behaviors by a pod of Southern
Resident killer whales (Orcinus orca), as well as a minke whale (Balaenoptera
acutorostrata) porpoising from the area as the ship approached. Researchers operating
hydrophones from vessels in the Strait and from shore on San Juan Island reported
receiving acoustic signals that they identified as sonar sounds. The National Marine
Fisheries Service (NOAA Fisheries) also received reports from witnesses that the sonar
sound was audible in air.

The observations on 5 May were highly publicized and resulted in heightened public
interest and concern that naval sonar activity may have contributed to the porpoise
strandings in May. NOAA Fisheries met with representatives from the Navy to discuss
the observations and hydrophone recordings and the activities of the USS SHOUP. The
Navy confirmed that the USS SHOUP was conducting a swept channel exercise on 5 May
which included the use of an active mid-range tactical sonar system (AN/SQS-53C).
NOAA Fisheries provided copies of recordings and video received from the community
to the Navy and advised that the agency would conduct thorough post mortem
examinations of the porpoise carcasses recovered during the May time period. The
examinations were conducted to investigate the cause of death for each stranded animal
and to determine whether physical findings from the bodies and specimens linked any
strandings with naval sonar activities.

NOAA Fisheries assembled a multi-disciplinary team of scientists and experts to conduct
forensic post mortem examinations and to analyze the data for evidence of acoustic



impacts (Appendix C). The team included marine biologists, veterinarians, veterinary
pathologists, research scientists and anatomists specializing in neuroanatomy, life history
and trauma assembled from federal and State agencies, universities and research
institutions. NOAA Fisheries contracted a local medical imaging company to obtain high
resolution CT scan images from the carcasses.

This report summarizes past porpoise stranding reports, available information on the
discovery and collection of specimens from individual porpoise stranding events from 2
May — 2 June 2003, gross findings from the examinations by the multidisciplinary team,
the analysis of the high resolution CT images and preliminary results and conclusions
drawn from the stranding investigation.

BACKGROUND

The Stranding Network receives reports mostly from private citizens about stranded
porpoises found on beaches or floating in the near-shore waters of Washington State in
all months of the year. The number of reports received is subject to change according to
beach attendance and public motivation/interest in responding to strandings. Stranding
response in Washington State has increased in the past few years in part due to
implementation of the Washington State University/ Island County Beachwatchers
Program on Whidbey and Camano Islands in the late 1990s and through funding to
support stranding network operations from the NOAA Fisheries John H. Prescott Marine
Mammal Rescue Assistance Grant Program.

Harbor porpoises are found along outer coastal beaches and around the inland waters of
the state (Calambokidis et al., 1987; Calambokidis et al., 1997). The number of porpoise
stranding events fluctuates annually and seasonally and varies by area. Dead animals
comprise the majority of reported porpoise stranding events and the number of animals
reported varies seasonally and from year to year. From January 1992 through December
2002, 66 harbor porpoise stranding events (in two of the reports, two animals stranded for
a total of 68 individuals) were confirmed and/or investigated by members of the Network
(NOAA Fisheries, unpublished data — Appendix D). Annually, total number of harbor
porpoise stranding reports range from a low of zero in 1996 to a high of 15 in 2001
(Appendix D). The average yearly stranding event rate for harbor porpoises 1992-2002
was 6.0 per year (SD = 6.1).

Historically, spatial distribution of reported harbor porpoise stranding events has been
highest in three main areas of the state where response effort and/or harbor porpoise
density is greatest: (1) the San Juan Archipelago where there is both a high response
effort and high density of porpoises; (2) Long Beach Peninsula where there is high
population of private citizens during the summer months; and (3) the northwest corner of
the state where there is high response effort. Between 1992 and 2002, there were 53
reports (80%) from the inland waters, compared to 13 reports from the outer coastal
beaches (Table 2).

Figure 1 shows the spatial distribution of the strandings of the animals included in this
report. A majority (86%; n = 12) of harbor porpoise strandings took place in inland



waters compared to the outer coast. More specifically, the inland water strandings were
reported in 3 counties: (1) San Juan County (n = 4); (2) eastern Clallam County (n = 5);
and (3) Island County (n = 3). All the strandings took place in May except one which
occurred during the first week of June.

Temporally, 27 (41%) of the total harbor porpoise strandings between 1992 and 2002
coincided with the late spring and early summer months (April - June) and ranged from a
low of zero in 1996 to 8 during these months in 2001 (Table 3). Eight stranding events
took place in April (30%), 16 in May (59%) and 3 in June (11%). The number of harbor
porpoise strandings during April — June, 2003 was double the number reported in the
previous highest year (2001). While this investigation focused on harbor porpoises that
stranded in the time period surrounding the 5 May USS SHOUP activities, marine
mammal strandings which occurred from 1 April — 30 June (Appendix E) were also
reviewed to look for any unusual stranding patterns.

MATERIALS AND METHODS

Network participants investigated 14 reports of individual harbor porpoise strandings and
collected whole carcasses or heads from 11 porpoises that could be located based on
information from initial sighting reports. Responders noted body conditions ranging
from fresh dead to advanced decomposition when the specimens were collected in the
field and obtained photographs of some carcasses. The elapsed time from earliest known
report date to examination/collection by a network participant ranged from hours to
several days. Therefore, carcass condition codes on the date of initial observation did not
always agree with the condition code at time of necropsy. Level A data were collected,
but additional detailed information (e.g., time of day and position of animal) at initial
observation was not documented in a standardized fashion due to varied individuals
responding to the strandings.

Upon collection, specimens (carcasses/heads) were assigned a field identification number
(Field ID) by the stranding network responder, tagged and transported either directly to
Seattle or to local freezers where they were held frozen (-20 F degree) pending later
processing and necropsy (see Table 4 for listing of freezer types and specifications).
Frozen specimens were transported from field locations and to/from the scanning facility
in a truck mounted chest freezer to avoid thawing. Ultimately all specimens were
transferred to and held at the NOAA Fisheries/National Marine Mammal Laboratory
(NMML — Building 32) for examination. As each stranding report was received by
NOAA Fisheries, it was assigned a unique NOAA Fisheries Registration Number.
Registration Numbers do not always correspond to the chronological order in which
animals have stranded, as these numbers are assigned when the Level A Stranding
Reports reach the Fisheries office. A new tag with a NOAA Fisheries Registration
Number was added to each carcass, and this number became the sole ID number used to
identify specimens throughout the imaging and necropsy procedures (Table 1). Once the
carcasses were frozen, NOAA Fisheries staff avoided thawing and/or re-freezing during
subsequent handling until the specimens were prepared for post mortem examination.



The multidisciplinary team identified appropriate equipment and determined the
protocols for conducting high resolution computerized tomography (CT scanning) and
necropsies of the carcasses. In addition, a number of scientists involved in ongoing
porpoise studies were contacted regarding protocols for collecting samples for their
studies. A blind study approach was implemented during scanning, necropsy
examination and data collection. The original Field ID tag remained with the carcass, but
was covered by a taped bag so that the investigative team had no access to date and
locality information. This helped prevent bias by team members during their
investigation regarding locality and timing of strandings in relation to the USS Shoup
activities.

Six whole carcasses and two heads were selected by NMFS for scanning based on the
following criteria: (1) date of stranding; (2) locality of stranding; and (3) carcass
condition. The specimens with the best carcass condition were selected for scanning and
represented a range of dates before, during and after May 5. The selected specimens
were transported in a truck mounted chest freezer to a local medical imaging facility,
scanned on 20 July 2003 and returned to NMML. Scans were obtained at the scanning
facility and formatted as a series as transaxial head and body images in both soft and
bone windows using a spiral scan protocol. All scans were conducted with the body in a
prone position, rostrum first. Images provided had variable slice thicknesses of 1-8 mm
in bone and soft tissue protocols. The majority of scans were performed at 120 kV/250
MA. At the time of analyses, reformatted images were also produced, comprising soft
tissue and bony windows of the head and body with expanded views of the brain and ear
in transaxial, sagittal and coronal planes to optimize ear and brain detail from the
available images. Three-dimensional reconstructions of some head structures were also
produced (see Figures 21 and 32).

Following the scanning, carcasses were sorted and selected for thawing prior to necropsy
based upon carcass condition. The “freshest” appearing carcasses were thawed for
examination first.

Gross examination

A total of 10 porpoises were examined during the necropsy session. Two to four
carcasses at a time were thawed overnight in an aluminum casket filled with cold tap
water. Data were collected and recorded on the Specimen Record, Evaluation of Human
Interaction, Phocoena Mass Dissection, Cetacean Body Surface Area, and Blubber
Thickness/Mass data sheets for general body examination and the Marine Mammal
Sensory Group Cetacean Necropsy Report for examination of heads and auditory
structures. Collection of samples was tracked on a separate data sheet.

Comprehensive classical forensic and necropsy examinations were performed on each
animal, including screening for pathogens, disease states and traumatic injury. On 22
July, the first two carcasses were removed from the thawing water and post mortem
examinations were conducted according to prearranged protocols. On 23 July, necropsies
were performed on four carcasses and one head. On 24 July, the remaining four
carcasses were necropsied. Descriptions of body condition (nutritional status of the



animal) and carcass condition (freshness of the carcass) are described for each animal
examined (Table 5). Post mortem scavenging, freeze artifact and autolysis hindered
gross and microscopic tissue analysis of most specimens. Some protocols for data
collection and sampling were conducted only on specimens of sufficiently high quality
carcass condition. One head sample that had been scanned was determined to be too
decomposed to provide useful information or samples during necropsy.

Histopathology

During the necropsy examination, entire organs or parts were removed from the carcass
to a clean area for examination. Tissues and samples for diagnostics and histology were
collected according to standard necropsy protocols, fixed/preserved for analysis and
distributed to labs under MMPA Permit Number 932-1489 and CITES Permit
3US020950/9. Brains were extracted and examined. Only those of sufficient quality
were sampled for histopathology.

Age determination
Teeth were extracted from each specimen for age determination by sectioning and
counting of growth layer groups (to be performed at NMML).

Blubber Analysis

Full-thickness blubber samples were taken for chemical contaminant and lipid analyses
using gas chromatography/mass spectrometry (GC/MS) for a wide suite of persistent
organic pollutants (POP), including PCB congeners, DDTs, hexachlorobenzene and
chlordane. POPs were extracted from blubber samples using an accelerated solvent
extractor (ASE) (Sloan et al., in prep). Lipid concentrations of the blubber samples were
determined gravimetrically by measuring total non-volatile extractable material (reported
as percent total lipids) (Sloan et al., in prep).

Other analyses

Other analyses included polymerase chain reaction (PCR) for Morbillivirus, Brucella and
Mycoplasma, fecal floatation and sedimentation examination for parasitology, domoic
acid analysis of intestinal contents, stomach prey species analysis, aerobic bacterial
cultures (Table 6), analyses of vitreous for blood urea nitrogen (BUN), calcium,
phosphorous and magnesium (Table 7) and trace mineral analyses and vitamin A of liver
and kidney (Table 7). As with samples for bacteriology, the suitability of samples for
virus isolation was directly related to their quality and the freshness of the carcass. Viral
culture was attempted in all specimens examined.

RESULTS

All animals had some degree of congestion, or red discoloration of the meninges,
calvarium or cerebral surface, and in some cases of all abdominal tissues. This staining
was attributed to postmortem autolysis and repeated freeze-thaw effects. This artifact
hampered all gross and histological evaluation. Based on standardized carcass
decomposition categories for the U.S. National Stranding Network (Geraci and
Lounsbury, 1993), three porpoises were code 2 (fresh dead), six were code 3 (moderate
decomposition) and the rest in code 4 (advanced decomposition). Individual cases are



presented here in chronological order of stranding and not by sequential NOAA Fisheries
Registration Number. For each animal, comprehensive body composition data are listed
in Table 5.

03NWRO05001

History

This harbor porpoise was discovered dead floating off of Neck Point on Shaw Island
(Figure 1) on 2 May 2003, collected and transferred to the University of
Washington/Friday Harbor Lab (UWFHL) freezer on San Juan Island. The carcass was
subsequently transferred to the NOAA/National Marine Mammal (NMML-32) freezer on
2 July 2003. No photograph of this animal at stranding was available.

Figure 2 — Right lateral photograph of the head of porpoise 03NWRO05001 at time of
necropsy (24 July 2003) (Photo: B. Hanson).

Gross Findings

An immature 136 cm total length, 39 kg female harbor porpoise (Phocoena phocoena)
was presented dead, 24 July 2003, in good body and fair post mortem condition.
Throughout the flanks, there was extensive scavenger damage with no evidence of human
interaction. Within the blubber and hypodermis of the mid-dorsal region of the melon,
rostrodorsal quadrant of the left eye and right mandibular fat pads, there were multiple
variably sized dark red foci. Multiple superficial contact abrasions and lacerations were
noted in the skin above the left eye and lower lip. The ventral fascial musculature and
blubber were degraded. The oral cavity and nares contained a moderate amount of dark
red, serous fluid and the larynx appeared normal.

Nervous system: In the central nervous system, a small amount of clotted blood
surrounded the basioccipital region, left inferior temporal area and cervical spinal cord.
The cerebral meninges were diffusely dark red and there was a moderate amount of dark



red fluid beneath the pia and dura mater. Within the peribullar space of the right ear, there
was an extensive accumulation of dark red gelatinous material (clotted blood).

Respiratory System: Diffusely, the lungs were dark red, moist and glistening
(congestion), with a small amount of stable red foam within the trachea and bronchi.
Widely dispersed throughout the pulmonary parenchyma, there were a few Imm white
calcified parasitic nodules.

Digestive system: The pancreas was dull brown to red with mild periductular fibrosis.

There were no overt lesions within the cardiovascular, endocrine, hemolymphatic,
urogenital or musculoskeletal systems.

CT Findings
Cranial, thoracic and abdominal images were analyzed.

Cranial soft tissues: All soft tissues of the head were in relatively poor condition with

some separation of tissue layers and multiple air pockets. The fatty layers on the right
side of the head were noticeably degenerated. The soft walled narial passages were
poorly defined and collapsed, but the sinuses were normal with good pneumatization.

Intracranial/brain: All skull features were normal and the brain was intact. There were
extensive regions of extravasated fluid with an HU rating of 27-40 compatible with blood
in the skull base and basioccipital regions with minor accumulations in the temporal
areas. Cranial scans suggested broad post mortem degenerative changes with poor
preservation of most structures. The intracranial spaces had moderate to extensive areas
of fluid accumulation, consistent with post mortem seepage and dependent pooling of
blood. There were no well-defined areas of hemorrhage, but due to poor tissue quality, it
was not possible to differentiate pre vs post mortem blood deposits. A small area in the
mid-melon region appeared to be contused. The mandibular structures and head
musculature were largely autolyzed and poorly preserved. There was no evidence of
well-demarcated hemorrhage or contusion within the brain.

Eyes: Both eyes were present; however, the left globe was collapsed and the lenses were
displaced ventrally in both eyes.

Peribullar region: There was an extensive soft tissue mass in the left medial peribullar
space that had irregular, but well-defined margins and attenuation values consistent with
peribullar parasites. The sinuses were well pneumatized. There was also minor clotting

in the retrobullar spaces bilaterally.

Internal auditory canal (IAC)/Acousto-Vestibular/Facial Nerve: The internal auditory
canals were well-defined with no evidence of blood or other abnormal material.

Middle ear: The middle ear cavities were normal with intact and normally configured
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ossicles and round windows. A small moderate density mass at the right window was
consistent with a minor blood clot.

Inner ear: The canals were symmetrical and normal in appearance. There was no
evidence in the available scans of abnormal intracochlear blood or other cochlear
compromise.

Post-cranial features: Fatty tissues throughout the body were poorly preserved. Thoracic
scans showed partial congestion and atelectasis of the right and to a much lesser extent,
left lungs. There were few small, discrete, high density inclusions in both lungs
consistent with calcified parasitic granulomas.

Gross Findings and Final Diagnoses

1). Cerebrum, meninges: Congestion, multifocal, moderate.

2). Liver: Hepoatitis, portal, mild, multifocal with biliary ductular hyperplasia and
periductular fibrosis

3). Ear, peribullar (Gross diagnosis): Hemorrhage, moderate, focally extensive with
intralesional nematode parasites

4). Lung: Bronchopneumonia, granulomatous and eosinophilic, multifocal, mild, with
few adult and larval nematodes.

5). Skin, right mandible, dorsal to left eye, and labia (Gross diagnosis): Abrasions,
moderate, multifocal

6). Hypodermis, midmandible and melon: Contusions, multifocal, moderate (Gross
diagnosis)

Comments and Conclusions

Postmortem scavenging, autolysis and freeze artifact hampered histological evaluation of
examined tissues. Overt pathologies consistent with acoustic trauma were not apparent.
The cause of death of this animal could not be determined. The body condition was good
and based on the axial muscle mass, was considered within normal range (Table 5). The
most significant necropsy findings included an organized clot around the spinal cord and
basioccipital region, midmandibular and midmelon contusions, and dark red fluid beneath
the cerebral meninges. Although extravasated fluid compatible with blood was noted
grossly and in CT scans, there were no well-defined areas of hemorrhage in the
intracranial spaces. Poor tissue quality precluded making any conclusions about pre- or
post mortem hemorrhage or extravasation. These changes are likely due to perimortem
agonal thrashing; however, antemortem physical trauma cannot be ruled out.
Multisystemic parasitism is a common finding in wild porpoises and when mild, as in this
case, it is not usually clinically significant. The pulmonary nematodes were most likely
Halocercus spp. and the hepatobiliary change was likely due to Campula spp.
Microbiology isolated light mixed growth of Pseudomonas spp, alpha Streptococcus spp,
nonhemolytic Escherichia coli and heavy growth of Clostridium perfringens from the
intestine, and either light mixed or solitary growth of Pseudomonas spp, nonhemolytic E
coli or Acinetobacter johnsonii from multiple internal viscera (Table 6). No Salmonella
spp were isolated from the small intestine. Based on the lack of significant attendant
inflammatory infiltrate and with the extent of autolytic change in examined tissues, these

11



bacteria were considered post mortem invaders. Fecal floatation and sedimentation were
negative for parasites. There was no detectable domoic acid within ingesta as determined
by solid phase extraction (SPE) and analysis by high pressure liquid chromatography
(HLC). PCR of pooled lung, lymph node, spleen and brain was negative for
Morbillivirus and consensus Brucella spp and follow up viral culture on Mabin Darby
and Vero cell lines was negative. Trace mineral and vitamin A analysis of the liver and
kidney were within normal reference limits (Table 7).

03NWRO05003

History

This porpoise was reported stranded at County Park on Dungeness Spit (Figure 1) on 4
May 2003. A non-veterinary primary responder performed a cursory gross examination
of the carcass and determined that this animal was pregnant with a fetus presumed to be
in the third trimester. Only the head and fetus were collected and frozen. A CT scan was
performed on the head, but it was not examined further during the necropsy session due
to advanced decomposition. No photograph of this animal at time of stranding was
available.

CT Findings
Only cranial images were produced for this animal. The head was decapitated at the
occiput and was heavily flensed.

Cranial soft tissues: The majority of soft tissues were removed on the right and dorsal
surfaces of the head, including all dermis, fats, and musculature. The remaining tissues
were in poor post mortem condition. The left mandibular fats, like the brain, had
extensive areas of fissures and granular, crystalline regions that were indicative of freeze-
thaw artifact that compromised the tissues. The narial passages were filled with high
contrast material and could not be assessed. The sinuses were partially occluded with
poor pneumatization.

Intracranial/brain: The skull was intact except for the right parietal region which was
disrupted. A bone fragment penetrated deep into the right parietal and temporal lobes of
the brain and lodged adjacent to the right lateral ventricle. The lack of brain density
changes in this area suggested post mortem trauma. The brain was intact and had a
uniform granular appearance, consistent with extensive freezer artifact and the effects of
freeze-thaw cycles. The brain was severely autolyzed.

Eyes: The right eye was missing and the left globe was collapsed.

Peribullar region: The spaces were essentially normal bilaterally for an animal in this
severe state of decomposition.

Internal auditory canal/Acousto-vestibular/Facial nerve: The internal auditory canals
were normal with partial degeneration of cranial nerves VIII and VII.
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Middle ear: The ossicles were intact and normally configured bilaterally, and the round
and oval windows were intact.

Inner ear: The canals were symmetric and normal.

The head was mostly denuded of soft tissues, and the remaining tissues exhibited signs of
freeze-thaw artifact which compromised tissue quality. There were broad post mortem
degenerative changes with poor preservation of most structures. Although there was no
evidence in these scans of abnormal intracochlear blood or other cochlear compromise,
the poor state of preservation made conclusions about the health of these ears impossible.

03NWRO05005

History

This harbor porpoise was initially observed on 4 May 2003 wrapped in a fishing net
(Figure 3) on Jackson Beach, San Juan Island (Figure 1). The carcass was collected on 5
May and stored in the UWFHL freezer, then transferred to the NMML- 32 freezer on 2
July 2003.

- VAT SR N
Figure 3 Porp01se O3NWR05005 showmg 1n1t1a1 presentation of animal entangled in a
fishing net (4 May 2003) (Photo: Whale Museum).

Gross Findings

An immature 126 cm total length, 33.5kg (does not represent true body mass due to
extensive scavenger damage and poor post-mortem condition) female harbor porpoise
was presented dead, 24 July 2003, in good body and fair post mortem condition (Figure
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4). The right side of the carcass had extensive scavenger damage that extended deep to
the blubber and on the left dorsolateral aspect of the mid caudal peduncle, there were
small superficial scavenger bite marks. Tubercles were present along the leading edge of

the dorsal fin. The right eye was absent and the right mandibular fat pad avulsed by
scavenging. Throughout the head and fascial region, there were extensive cutaneous
abrasions; the left mandibular fat and underlying mandibular and rostral periosteum and
bone were dark red. The periosteum was widely separated from the body of the
mandible.

Figure 4 — Right lateral photograph of porpoise 03NWRO05005 at time of necropsy (24
July 2003). Due to lack of cutaneous net impressions, the entanglement was considered
post mortem. The loss and fissuring of skin along the lateral aspect of the flank is
attributed to post mortem decomposition and desiccation (Photo: B. Hanson).

Nervous system: The inner aspect of the calvarium and cerebral surface were diffusely
dark red (Figure 5). At the level of the occipital condyles, the dorsolateral aspects of the
spinal cord were invested with a moderate amount of dark red gelatinous material. A few
nematodes were present in the left peribullar space with accompanying hemorrhage. No
parasites were apparent in the contralateral peribullar space.

Digestive system: Within the porta hepatis, a sparse number of subcapsular bile ducts
were variably dilated by trematodes interspersed within small to moderate amounts of
black mucoid deposits. Serial sections of the pancreas disclosed mild periductular
fibrosis. A small number of nematodes were noted within the first compartment of the
stomach. There was a moderate amount of chyme throughout the mesenteric lymphatics.

Respiratory system: The left lung was mottled dark red to pink and slightly depressed
with few intervening light pink areas. Pink froth was present within the lumen of major

bronchi.

There were no apparent lesions within the cardiovascular, urogenital, hemolymphatic,
musculoskeletal or endocrine systems.
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Figure 5 — Porpoise 03NWRO05005 — The calverium has been removed and the superficial
aspect of the brain exposed. Note the diffuse red black discoloration of the superficial
aspect of the brain. This change is associated with freeze artifact and post mortem
decomposition (Photo: B. Hanson).

CT Findings
This animal was not scanned.

Gross Findings and Final Diagnoses

1). Cerebrum, meninges; mandibular fat pad; peri-spinal fat; larynx, fibroadipose tissue
and periosteum: Congestion, multifocal, moderate.

2). Cerebrum: Meningoencephalitis, lymphocytic, multifocal, mild.

3). Liver: Cholangiohepatitis, granulomatous and eosinophilic, multifocal, moderate,
with biliary ectasia, periductular fibrosis and many trematode eggs and adults.

4). Lung: Bronchopneumonia, granulomatous and eosinophilic, multifocal, mild, with
many nematodes.

5). Peribullar space, left (Gross diagnosis): Hemorrhage, mild, focally extensive, with
intralesional nematodes

Comments and Conclusions

Autolysis, freeze artifact and post mortem scavenging impeded gross examination and
microscopic assessment of multiple tissues. Although this animal was wrapped in a net
on initial recovery, the lack of cutaneous (web) impressions suggests that this
entanglement likely occurred post-, rather than antemortem. Cytology of the frozen lung
airways failed to reveal any algae suggestive of agonal salt water aspiration. Based on a
higher than normal blubber mass and despite slightly reduced axial muscle component
this animal was graded in good body condition (Table 5). The extensive areas of

15



cutaneous abrasion along the left side of the head were consistent with contact,
movement along rough substrates, and scavenger attacks. Subjacent to the abraded areas,
there was multifocally extensive congestion of left lateral jaw fats, consistent with an
agonal or terminal process. The nares were clear with no sign of contusion or
hemorrhage. The grossly noted discoloration of the brain and calverium is due to post
mortem autolysis and freeze-thaw artifact within the superficial neuropil (Figure 5).
There was no microscopic indication of acute hemorrhage in the examined brain sections.
The mild meningoencephalitis was nonspecific and would not likely have been clinically
significant. The multisystemic parasitism (retrobullar, hepatic, pulmonary and enteric) in
this animal is commonly observed in wild harbor porpoises. The biliary parasites were
most likely Campula oblongata and would not have contributed significantly to impaired
liver function. The lungworm infection was low grade and likely due to Halocercus spp
and the unilateral, peribullar nematodes were morphologically consistent with Stenurus
spp. The gastric nematodes were most likely Anisakis spp. In published case reports of
harbor porpoise parasitism, infection is commonly recognized (Raga et al., 2002).
Aerobic culture yielded light variable mixed growth of Aeromonas hydrophila,
Enterobacter spp, Pseudomonas spp from multiple internal viscera and heavy growth of
Clostridium perfringens from the intestine (Table 6). No bacteria were isolated from the
urine or kidney and fungal culture of the lung and lymph nodes was negative. Based on
the extent of decomposition and lack of attendant inflammatory infiltrate in select tissues,
these bacterial isolates were most likely post mortem invaders. With the exception of
calcium values, trace mineral analysis of the liver and kidney proved within normal
reference limits (Table 7). The increased liver calcium levels were likely due to
dystrophic mineral deposition associated with the chronic cholangiohepatitis and the
markedly reduced vitamin A values were presumably related to the extent of autolysis.
Interpretation of the eye fluid analysis results was hindered due to the lack of available
normal data in this species; based on extrapolation from terrestrial mammals, the calcium,
magnesium, phosphorus and BUN appeared elevated and these increased values most
likely represented post mortem change (bacterial overgrowth, putrefaction), blood
contamination, or less likely, systemic homeostatic derangements associated with
impaired renal function. The cause of death of this animal was not evident.

03NWRO05006

History

This porpoise was found and collected at South Beach on San Juan Island (Figure 1) on 5
May 2003 and stored in the UWFHL freezer with subsequent transfer to the NMML-32
freezer on 2 July. No photograph of this animal at time of stranding was available.

Gross Findings

An adult 152 cm total length, 48.5 kg female harbor porpoise with moderate reproductive
activity (corpora lutea in ovaries) was presented dead, 23 July 23, 2003, in moderate
body (Table 5) and in very poor post mortem condition (Figure 6). The epidermis was
missing throughout the ventrum and along the left flank. Extensive abrasions were
present throughout the external surface of the head with gravel and debris filling the
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laryngeal cavity, esophagus and nares. The ventral fats and musculature of the head were
degraded.

of porpoise 03NWRO05006 at time of necropsy (23

Fig — Right lateral photograph
July 2003) (Photo: B. Hanson).

Nervous system: There was dark red fluid within the subdural space, and the
basioccipital bone was dark red. Within the right retrobullar and peribullar spaces, there
was a moderate amount of dark red fluid. There was a moderate amount of congestion
of the cerebrum with red discoloration of the surface and subdural pooling of dark red
fluid.

Respiratory System: The lungs were homogeneously dark red (congestion), with a few
scattered Imm hard white foci throughout the parenchyma. There was a small amount of
red foam within the airways.

Cardiovascular System: There was a moderate amount of fat surrounding the coronary
arteries.

Digestive System: There was a moderate amount of sand throughout the oral cavity. The
pancreas and intestines are autolyzed. The liver had two firm, 2-3cm, well delineated
black to red areas on the capsule. Bile ducts in the underlying parenchyma were ectatic
with thick walls. There were a few trematodes within the lumen. Within the
nonglandular compartment of the stomach there was a 3 x 2 x 1 cm raised area with a few
crateriform ulcers containing 30-40 attached nematodes nematode parasites (Anisakis
spp.) while the forestomach contained 2,000-3,000 free-floating nematodes.

Significant lesions were not apparent in the urogenital, endocrine, musculoskeletal and
hemolymphatic systems.

CT Findings
Cranial, thoracic and abdominal images were analyzed.

Cranial soft tissues: A majority of tissue suites were intact, but in relatively poor
condition. The right mandibular fats were well-defined, and the left lateral fats subjacent
to the abraded skin had mid-low density regions suggestive of either congestion or
extravasated blood.
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Intracranial/brain: The skull appeared normal. The brain was intact, but subregions were
poorly defined, suggesting moderate to severe autolysis. There were extensive areas of
extravasated fluid with a HU density compatible with blood in the subarachnoid and
subdural regions. As the meningeal divisions were poorly defined, determination of the
precise fluid distribution was not possible.

Eyes: Both eyes were present; however, the left globe was collapsed and the lens was
absent. In the right eye, the lens was displaced ventrally.

Right ear: There was an extensive soft tissue mass in the right dorsal peribullar space
that was consistent with an organized clot. The internal auditory canal was well-defined
with no evidence of blood or other abnormal material. Cranial nerves VIII and VII were
normal. The middle ear cavity, ossicles and round window were normal (Figure 7).
There was a minor blood deposit at the right round window.

We4000 L1000 . AR - DR K 2003
Figure 7 — CT scan image at level of ossicles of right rear (03NWRO05006) (Image: D.R.

Ketten).

Left ear: The peri and retrobullar spaces were normal. The left tympanic bone was
possibly partially demineralized. The internal auditory canal was normal as were cranial
nerves VIII and VII. The middle ear cavity, ossicles, and round and oval windows were
normal.

Post-cranial features: There were extensive abrasions across most of the body. Thoracic
scans showed both lungs were collapsed and congested, with the right lateral lung more
compromised than the left. There were substantial numbers (50-100) of small, high
density parasitic nodules which were most evident in the anterior lobes of both lungs.
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Gross Findings and Final Diagnoses

I). Colon: Colitis, subacute, multifocal, transmural, moderate, with peritonitis.

2). Lymph node: Lymphadenitis, subacute, multifocal, moderate, with lymphoid
hyperplasia.

3). Lung: Bronchopneumonia, granulomatous and eosinophilic, multifocal, moderate,
with many adult nematodes and larvae.

4). Forestomach: Gastritis, proliferative and ulcerative, lymphocytic and eosinophilic,
focally extensive, moderate, with few adult nematodes.

5). Liver: Cholangiohepatitis, granulomatous and eosinophilic, multifocal, mild, with
biliary ectasia, periductular fibrosis and many trematodes.

6). Ear, peribullar (Gross diagnosis): Hemorrhage, moderate, focally extensive with
intralesional nematode parasites.

Comments and Conclusions

Although post mortem change hindered microscopic assessment of multiple tissues and
precluded evaluation of select segments of bowel, death was likely attributed to
salmonella septicemia. Salmonella Newport Group C2 was cultured from the lung, hilar
lymph node, kidney, spleen, liver, thymus, mesenteric lymph node and small intestine
(Table 6). The pulmonary alterations observed in the right lung on thoracic CT scans
were compatible with the gross and histological findings of bronchopneumonia. A
review of the literature disclosed a small number of previous case reports of Salmonella
enterica (antigenic formula 4,12:a:-) in harbor porpoises (Phocoena phocoena) in
Scotland (Foster et al, 1999); however, salmonellosis is more commonly identified in sea
otters, harbor seals and captive walruses (Calle et al, 1995: Thornton et a/, 1998). In an
overview of marine mammal disease surveillance findings in Los Angeles (Schroeder et
al, 1973) , there was a single case report of Sa/monella Newport in a California sea lion
and in a subsequent publication, this serotype was identified in one of four and two of 18
(the latter consisting of both Newport and Montevideo) California sea lions at a
rehabilitation facility in 2002 (Smith et al, 2002). These bacteria are highly adapted to a
number of human and animal hosts that may present with a wide variety of lesions, such
as a gastroenteritis or generalized septicemia. The precise source of the bacteria in this
case is unknown. Some serotypes of Salmonella are capable of survival and propagation
in salinity as high as 3.5%. Based on the transmural inflammatory infiltrate within
segments of intestine, infection was most likely per os with subsequent intestinal
colonization, proliferation and invasion. PCR of pooled lung, lymph node, spleen and
brain was negative for Morbillivirus and consensus Brucella spp and follow up viral
culture on Mabin Darby and Vero cell lines was negative. Chemical analysis of the
intestinal contents was negative for domoic acid. Histopathology confirmed the grossly
noted pulmonary, hepatic and gastrointestinal parasitism and revealed an intermediate
grade enteritis, lymphadenitis and peritonitis. Fecal floatation and sedimentation
disclosed a moderate number of gastrointestinal nematodes and sedimentation was
unremarkable for trematode parasites. This intensity of parasitism is commonly
identified in porpoises. Due to the extent of post mortem decomposition and scavenging,
an accurate assessment of the body condition could not be made (Table 5). Trace mineral
and vitamin A analysis of the liver and kidney were within normal in house reference
limits (Table 7). No overt lesions consistent with acoustic trauma were noted on the CT
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scans. Although there were no well-defined regions of hemorrhage in the intracranial
spaces, the poor tissue quality precluded precise determination of deposition. The ears
were poorly preserved, but essentially normal bilaterally.

03NWRO05007

History

This porpoise was initially observed and collected at Dungeness Spit (Figure 1) on 6 May
2003, stored in the USFWS/Dungeness National Wildlife Refuge freezer and then
transported to the NMML-32 freezer on 2 July 2003. No photograph of this animal at
time of stranding was available.
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Figure 8 — Left lateral photograph of porpoise O3NWRO§OO7 at time of ne
2003) (Photo: J. Gaydos).
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Gross Findings

A 145.5 cm total length, 38.5 kg, immature female harbor porpoise was presented 22 July
2003 in good physical and moderate post mortem condition (Figure 8). There were
ample subcutaneous and abdominal adipose stores and the animal was well muscled
(Table 5). Extending from the mid thoracic region to insertion of the peduncle, along the
left ventrolateral aspect of the torso there was multifocally extensive post mortem
scavenging. Along the left lateral aspect of the mid thoracic region, there were three
small, well circumscribed circular scars. Throughout the right flank, there was variably
extensive subcutaneous congestion and dependant stasis. Along the dorsolateral aspects
of the peduncle, there were multiple 0.6-0.8 cm diameter superficial aggregates of
diatoms. On incision of the subcutaneous tissue adjacent to both mammary glands,
approximately 2 ml of tan orange, glistening viscous material exuded and within the
lumen of the main mammary ducts, there was a solitary 3-4 cm long nematode parasite.
Within the perineum, a small number of nematodes were widely dispersed throughout the
subcutis.

Respiratory system: The right and to a much lesser extent left lung lobes were mottled
light pink with variably sized intervening, mildly depressed dark red areas. There was
moderate visceral pleural fat accumulation. A small amount of stable pink froth was
present within the bronchi.
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Digestive system: Within the hilar region of the liver, there were moderate
accumulations of trematode parasites. The glandular compartment of the stomach was
contracted and empty. Along varying levels of the pancreas, between 5-35% of the
ductules were circumscribed by thin to moderately thick margins of fibrous connective
tissue.

There were no apparent lesions within the cardiovascular, urogenital, nervous,
musculoskeletal, or hemolymphatic systems.

CT Findings
Cranial, thoracic and abdominal images were analyzed.

Cranial soft tissues: All the tissues were in moderate to poor condition. The nares and
oral cavity were filled with high density material attributed to sediment and sand. Both
sinuses were partially opacified with the right more compromised than the left and
containing some relatively high density material.

Intracranial/brain: The skull, cerebellum and midbrain were normal in appearance. In
the subtemporal region of the brain, there were mid to low density accumulations that
were consistent with pooled extravasated blood (Figure 9).
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Figure 9 — CT scan image demonstrating mid to low density structures in the subtemporal
region (03NWRO05007) (Image: D.R. Ketten).

Eyes: The left globe was enucleated, but the right was present.

Peribullar region: The regions were clear and well aerated bilaterally with well-defined
ligaments.
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Internal auditory canal/Acoustic-vestibular/Facial Nerve: No indication of blood or
other abnormal material was present. Cranial nerves VIII and VII nerves were intact but
degenerated.

Middle ear: The cavities, ossicles and round windows were normal bilaterally.

Inner ear: The canal structures were symmetrical and normal in appearance. In both
ears, there were minor mid attenuation deposits consistent with intracochlear blood.

Post-cranial features: Thoracic scans showed that the cranioventral lung lobes were
congested and collapsed bilaterally, with the right more extensively affected than the left.
Both lungs had multiple high density nodules or calcified cysts consistent with parasitic
pneumonia.

Gross Findings and Final Diagnoses

1). Cerebrum, meninges and larynx: Congestion, diffuse, moderate.

2). Heart: Myocarditis, granulomatous and eosinophilic, multifocal, mild with a
nematode adult.

3). Liver: Cholangiohepatitis, granulomatous and eosinophilic, multifocal, moderate,
with biliary ectasia, periductular fibrosis and many trematode eggs.

4). Lung: Bronchopneumonia, granulomatous and eosinophilic, multifocal, mild, with
nematode adults and larvae.

5). Mammary gland: Mastitis, lymphocytic and eosinophilic, chronic, multifocal, mild.
8). Pancreas: Fibrosis, periductular, mild, multifocal, chronic

9). Skin, right flank: Dermatitis, mild, multifocal, chronic (resolving scars) (Gross
diagnosis) with hypodermal nematode parasites

10). Skin, left ventrolateral thorax: Laceration, mild, focal, subacute (Gross diagnosis)
11). Ear, intracochlear: Presumptive hemorrhage, mild, multifocal

Comments and Conclusions

There were no overt lesions within the examined tissues that would account for the death
or stranding of this animal. Close evaluation of the oropharyngeal, peribullar and
periorbital spaces failed to reveal any lesions consistent with an acoustic related trauma,
and microscopic assessment of the larynx disclosed only low-grade mucosal erosion and
congestion. Gross examination disclosed multifocal areas of pulmonary congestion
which may have accounted for the CT findings. The ears were normal bilaterally by CT
scan with some increased density in the cochlear canal consistent with intracochlear
blood. Gross examination of the nares did not reveal any luminal deposits and the
composition of the high density foreign material detected by CT scan is unknown. The
scars noted along the right lateral aspect of the cranial thoracic cavity likely represented a
long past traumatic or infectious process and appeared restricted to the superficial dermis.
Cytology of the punctate, orange mucoid cutaneous deposits revealed numerous diatoms.
Epidermal diatoms have previously been reported in Dall’s porpoises (Phocoenoides
dalli) in the Northern Pacific Ocean and are considered incidental findings (Holmes et
al., 1993). Trace mineral and vitamin A analysis of the liver and kidney proved largely
within normal reference limits (Table 7); increased liver calcium is likely related to post
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mortem mineral deposition or chronic inflammatory associated with the liver flukes.
Examination of the aqueous humor disclosed significantly increased phosphorus and
blood urea nitrogen relative to terrestrial animal values. Efforts are ongoing to determine
normal reference values for small cetaceans and based on the lack of associated change
within the examined tissue and degree of post mortem change, interpretation of these data
is hindered; abnormalities with phosphorus levels may be associated with lactation or
some other disease processes. Cytologic evaluation and bacterial culture of the grossly
noted mammary gland discharge revealed abundant vacuolated and proteinaceous
background with scattered exfoliated cuboidal and squamous epithelia, histiocytes,
lymphocytes and fewer neutrophils with small numbers of extracellular cocci and bacilli.
Histopathology disclosed a low grade, chronic inflammatory process presumably due to
intra- and periductular nematode parasites. These parasites were morphologically
consistent with Crassicauda spp; although the intensity of infection may have interfered
with normal lactation, this burden is not considered pathologically significant. The bile
duct parasites were most likely Campulla spp and the lungworms were presumably
Halocercus spp. Multisystemic parasitism is commonly identified within wild stranded
harbor porpoises and in this animal, cumulatively would not have contributed
significantly to antemortem morbidity. Fecal floatation and sedimentation were negative
for parasites. Aerobic culture of the milk isolated light growth of nonhemolytic
Streptococcus spp and light mixed growth of Pseudomonas fluorescens and Enterobacter
spp from the lung (Table 6). Based on the extent of post mortem change and lack of
significant inflammatory infiltrate, these bacteria were likely post mortem contaminants.
Aerobic culture of multiple internal viscera, including brain, mammary gland, spleen,
spinal cord, rectal swab, thymus and thoracic fluid, yielded light growth of Enterobacter
spp with no bacteria isolated from the kidney, urine, or liver (Table 6). Special culture
for fungi and Salmonella spp were negative. In two of six sections of pancreas, the
fibrotic scores were 5 and 35 percent. Analysis of intestinal contents for domoic acid was
negative.

03NWRO05008

History

This animal was first reported stranded on 6 May 2003 on Discovery Trail at Ennis Creek
(Figure 1). The head was removed, collected for examination and delivered to the
NMML-32 freezer on 9 May 2003 (Figures 10 and 11). The remainder of the carcass re-
floated and was later retrieved on 16 May.

Gross Findings

The head of this adult male was presented on 22 July 2003 in poor post mortem condition
(Figure 12). Throughout the head, there was extensive deterioration of blubber and fat
pads. The melon was clear. Within the superficial mandibular fat pads, there was
variable congestion and the deep pads were clear. Multifocal blubber degeneration and
autolysis was noted subjacent to bird scavenging. A moderate number of (7-10) teeth
were missing from the right mandible. The right eye was ruptured and collapsed
(scavenged) and the left eye was autolytic. The remainder of the porpoise, 146 cm
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Figure 10 — Left lateral photograph of head of porpoise 03NWRO05008 three days (9 May
2003) after initially reported stranded (Photo: Olympic Coast National Marine
Sanctuary).

#

Figure 11 — He- ptogrph of left lateral side of porpoise 03'R0508 three days
(9 May 2003) after stranding was initially reported, demonstrating the extent of
scavenger damage (Photo: Olympic Coast National Marine Sanctuary).
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Figure 12 — Left lateral photograph of head of porpoise 03NWRO05008 at time of
necropsy (22 July 2003) (Photo: D. Ketten).

Figure 13 — The remainder f prpoise 03NWRO05008 at time of necropsy (24 July 2003)
(Photo: B. Hanson).

truncated length, approximately 40 kg and with minimal reproductive activity, was
presented 24 July 2003, in fair to moderate physical condition and poor post mortem state
(Figure 13). The animal was fairly fleshed. Along the left lateral aspect of the mid
thoracic and cranial abdominal region, there was focally extensive loss of the skin,
blubber and scapula with maceration of the subjacent intercostal muscles. Within the
inguinal region, there were a moderate number of subcutaneous and hypodermal calcified
parasites.

Digestive system: Throughout the abdominal cavity, involving numerous loops of small
intestine as well as the peritoneum and serosal surface of multiple viscera, there were
multifocally extensive adhesions which were readily reduced by digital manipulation; on
exposed surface, the serosa was finely granular. There was moderate enlargement of the
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mesenteric lymph nodes. Multifocally within the liver, bile ducts were dilated with
thickened walls and contained trematodes.

Urogenital system: The kidneys were detached from the peritoneal surface and free
within the dorsal peritoneal cavity. Within the right epididymis, immediately dorsal to
the testes, there was a 2 cm diameter, firm, nodule with multiple adhesions to the surface
of the testes; on incision, there were abundant amounts of pale yellow white mucoid
material bound by a moderately thick capsule.

Respiratory system: Bilaterally, the lungs were collapsed and the dorsal visceral pleura
overlaid by abundant amounts of small pebbles and stones. On incision of the trachea
and extending throughout the virtually the entire length of the caudal bronchi, the lumen
contained a moderate amount of small stones. Within the lumen of the nasopharynx and
nares, there were a moderate number of nematode parasites.

Nervous system: At the level of cervical vertebral 1 and 2 segmentally overlying the left
ventral aspect of the spinal cord, there was a small amount of dark red gelatinous
material. Interspersed within a small amount of blood, within the left peribullar region,
there were moderate accumulations of nematodes. Smaller numbers of nematodes were
noted in the right retrobullar area.

There were no apparent lesions within the musculoskeletal, hemolymphatic,
cardiovascular, or endocrine systems.

CT Findings

Only cranial scans were conducted. The head was decapitated at the level of the occiput.
Readings suggestive of degenerated tissues were observed as well as large deposits of
high density material in the airways and esophagus, attributed to sand and sediment.

Cranial soft tissues: High density, mixed material occluded the lumen of the left and to a
much lesser extent the right nares, particularly the left sac.

Intracranial/brain: The skull features were normal. The brain was relatively uniform in
appearance, suggestive of poor preservation.

Eyes: The left eye was intact, and the right eye was present and the lens was displaced
ventrally.

Peribullar region: The sinuses were generally clear bilaterally. A substantial, well-
defined mass of tissue was present medial to the left tympano-periotic bone with a
similar, but smaller mass, on the right which were consistent with bundled parasites
(Figure 14).

Internal auditory canal/Acousto-vestibular/Facial nerve: The TAC, retrobullar areas, and
cranial nerves VIII and VII were normal bilaterally.
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Figure 14 — CT scan image of 03NWRO05008 at level of the tympano-periotic bone
illustrating a tissue mass medial to the left tympano-periotic bone (orange arrow just
below center of image) (Image: D.R. Ketten).

Middle ear: The cavities, ossicles, as well as round and oval windows were normal
bilaterally.

Inner ear: The canals and intracochlear fluids were normal in both ears.

Gross Findings and Final Diagnoses

1). Intestine; liver and kidney: Serositis and capsulitis, fibrinous, multifocal, mild, with
many bacilli and few cocci.

2). Epididymis: Abscess, focal, moderate, chronic, with nematode eggs.

3). Liver: Cholangiohepatitis, granulomatous and eosinophilic, multifocal, moderate,
with biliary ectasia, periductular fibrosis and many trematodes.

4). Lung: Bronchopneumonia, eosinophilic and granulomatous, multifocal, moderate,
with nematodes.

5). Blubber, inguinal region: Steatitis, moderate, multifocal, granulomatous, chronic
with intralesional parasites (Gross diagnosis).

6). Peribullar space: Hemorrhage, mild, focally extensive, with abundant intralesional
nematodes (Gross diagnosis).
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Comments and Conclusions

Profound post mortem decomposition impeded microscopic assessment of multiple
tissues and precluded gross and microscopic assessment of the larynx and adjoining
oropharyngeal tissue. The widespread serositis and peritonitis likely contributed to death
of this animal. Lesions indicative of acoustic-related injury were not evident. The CT
analysis of this animal’s brain, melon, skull, and ears was considered within normal
limits for an animal of this code. Adequate nutritional assessment of this animal was
hindered due to the extent of post mortem decomposition and scavenging (Table 5).
Aerobic bacterial culture isolated light variable mixed growth of alpha Streptococcus spp,
nonhemolytic Escherichia coli, Enterobacter spp and less frequently Aeromonas
hydrophila from multiple internal viscera, including the epididymis (Table 6). Based on
the extent of putrefactive change, it was difficult to resolve the precise contribution of
any of these bacteria to the grossly noted peritonitis. The possibility of post mortem
bacterial overgrowth and loss of a more fastidious pathogen could not be discounted.
Histopathology of the epididymal abscess revealed numerous larvated nematode ova
interspersed within abundant amounts of mineral deposition that was peripherally
circumscribed by dense bands of fibrous connective tissue. The ova were suggestive of
Crassicauda spp and were considered an incidental finding. No significant pathogens
were isolated by routine culture of the epididymis and the abscess was negative for
Brucella spp by polymerase chain reaction. The hepatobiliary (Campula spp), peribullar
(Stenurus spp), pulmonary (Halocercus spp), gastric (Anisakis spp) and subcutaneous
(Crassicauda spp) parasitism are commonly observed in wild porpoises; no parasites
were identified by fecal floatation or sedimentation. No fungi were isolated from lung
tissue. Trace mineral and vitamin A analysis of the liver and kidney proved within
normal reference limits (Table 7). The small amount of clotted blood surrounding the
cervical spinal cord was likely associated with agonal struggling. The avulsed left eye
and cutaneous defects within the fascial region were attributed to post mortem
scavenging.

03NWRO05010

History

This porpoise was initially reported stranded on 13 May 2003 at Admiralty Head on
Whidbey Island (Figure 1). At the time, the carcass was fresh with little superficial
damage, but blood was found in both eyes, the nares and oral cavity (Figure 15). On the
morning of 14 May, a portion of the head and right side of the body were scavenged
(Figure 16). The carcass was wrapped in plastic and transferred to NMML-32 that
evening.

Gross Findings

An adult, 154 cm total length, approximately 55 kg, harbor porpoise was presented dead,
24 July 2003 in fair body and very poor post mortem condition (Figure 17). Throughout
the ventrum, there was widespread bird damage. From the ventral aspect of the left
mandible to the mid thoracic region, there is focally extensive loss of skin and blubber
with exposure of the ribs and intracostal musculature (post mortem predation). Along the
leading edges of the fluke and flippers, there was extensive loss of epidermis. There was
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a 10x12cm dark red, edematous arca on the left abdominal wall that extended from the
blubber moderately deep into the underlying muscle. Both mandibular fat pads were
stained red, the left darker than the right. Both peribullar sinuses contained hundreds of
nematodes.

Figure 15 — Right dorsolateral photograph f initial streinng of i;)orpoise 03NWR05010
on 13 May 2003 (Photo: S. Dubpernell).

Flgure 16 nght lateral photograph of 03NWR05010 the momg of 14 May 2003
showing extensive scavenger damage to head and thorax (Photo: S. Dubpernell).

29



- 'J‘M, =
Figure 17 — Right lateral photograph of 03NWRO05010 at time of necropsy (24 July 2003)
(Photo: B. Hanson).

Nervous system: The left occipital crest was fractured. Along the fractured margins, the
dura was dark red and separated from the underlying bone by dark red fluid. The internal
surface of the calverium and superficial aspect of the brain were diffusely dark red and
the meninges were overlaid by a small amount of dark red fluid.

Respiratory system: The lungs were diffusely dark red and congested with rare 1 mm
calcified white nodules. There was a small amount of dark red fluid in the airway.

Digestive system: Within the liver hilus, there were a few firm 1-2 cm diameter irregular
subcapsular bile ducts that were moderately dilated by trematode parasites and black
green tenacious material. Bile ducts within this area had thickened walls. The pancreas
was autolyzed and there was no indication of periductular or interstitial fibrosis.

There were no apparent lesions within the urogenital, endocrine, hemolymphatic or
cardiovascular systems.

CT Findings
This animal was not scanned.

Gross Findings and Final Diagnoses

1). Bone, left occipital crest: Fracture, focally extensive, with hemorrhage (Gross
diagnosis).

2). Adipose tissue, left mandibular fat pad; panniculus and skeletal muscle, left
abdomen: Congestion, multifocal, moderate.

3). Adipose tissue: Atrophy, diffuse, mild.

4). Liver: Cholangiohepatitis, granulomatous and eosinophilic, multifocal, moderate,
with biliary ectasia, periductular fibrosis and trematodes.

5). Lung: Bronchopneumonia, granulomatous and eosinophilic, multifocal, mild, with
nematodes.

6). Ears, peribullar: Hemorrhage, moderate, focally extensive, with nematode parasites.
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Comments and Conclusions

The most significant gross observation was the fractured left occipital crest with
hemorrhage in the underlying tissues and left mandibular fat pad. Due to the lack of
microscopic hemorrhage or inflammatory infiltrate, it was difficult to resolve whether
this fracture was a post mortem event or incurred shortly before death, as there was
insufficient time for a histological reaction to develop. The immediate cause of death is
not evident; however, if this was a perimortem event, the trauma resulting in this fracture
would have been sufficiently severe to account for the death of this animal. No overt
lesions consistent with acoustic trauma were noted. The left abdominal subcutaneous
hematoma was likely associated with blunt trauma. An adequate assessment of the
nutritional status of this animal was not possible due to extent of post mortem
decomposition (Table 5). The microscopically detected fat atrophy was indicative of a
negative energy balance. The peribullar parasites were morphologically consistent with
Stenurus spp and the heavy burden would have presumably contributed to antemortem
morbidity. In contrast, the parasitic pneumonia (most likely Halocercus spp) and
cholangiohepatitis (presumably Campula spp) are considered low grade and incidental.
The parasitic load from these latter two species is commonly observed in wild porpoises
and presumably would not have contributed at least moderately to antemortem morbidity.
Fecal floatation and sedimentation were negative for parasites. There was no detectable
domoic acid within ingesta as determined by SPE and analysis by HPLC. PCR of pooled
lung, lymph node, spleen and brain was negative for Morbillivirus and consensus
Brucella spp. Viral culture on Mabin Darby and Vero cell lines were negative. The
pancreas was too autolyzed to score the extent of fibrosis. Trace mineral and vitamin A
analysis of the liver and kidney were within normal reference limits (Table 7). Aerobic
bacterial culture of the kidney, liver, mesenteric lymph node yielded light, mixed growth
of Enterococcus spp, nonhemolytic Escherichia coli, and Aeromonas hydrophila (Table
6). There was moderate mixed growth of these bacteria in the spleen, lung and brain and
heavy growth of Enterococcus spp and Clostridium perfringens from the small intestine.
Based on the extent of autolysis and lack of attendant inflammatory infiltrate, these
isolates are most likely due to post mortem overgrowth. There were no fungal pathogens
isolated from the lung and special culture for Salmonella spp in the intestine was
negative. Trace mineral analysis of the eye fluid (vitreous humor) revealed calcium
levels of 7.7 mg/dl, magnesium of 20.79 mg/dl, a phosphorus of 64 mg/dl and a blood
urea nitrogen of 57 mg/dl (Table 7). Although the BUN may appear elevated, the lack of
established normal levels for healthy animals confounds interpretation of this data.

03NWRO05011

History

The porpoise was first reported stranded at the high tide line on 16 May 2003 at Ediz
Hook in Port Angeles (Figure 1), with blood coming from the eyes, nares, and oral cavity
(Figure 18).
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Figure 18 — Left ventral view of porpoise 03NWRO5011 at time 0 initial disco{fery (16
May 2003) (Photo: Olympic Coast National Marine Sanctuary).

Figure 19 — Ventral photograph of 03NWRO05011 at time of necropsy (23 July 2003)
(Photo: B. Hanson).

Gross Findings

An adult 136.5 cm total length, 37 kg female harbor porpoise was presented dead 23 July
2003, in good nutritional and fair post mortem condition with extensive scavenger
damage (Figure 19). Throughout the left dorsolateral aspect of the head there was
extensive subcutaneous hemorrhage. There were bilateral fractures and disarticulations of
the zygomatic arches, parallel transverse and comminuted fractures of the left mandible,
and multiple rostral skull base, including frontal bone and prefrontal fractures frequently
admixed with substantial amounts of acute hemorrhage or overlaid by variably sized
blood clots (Figure 20). Intercalated between the oral mucosa and palatine lobes and
occluding the pterygoid sinus there was marked hemorrhage. Frank hemorrhage was
within the lumen of the trachea, bronchi, deep within the nares, esophagus and
oropharynx. The vasculature appeared prominent in the blubber and nuchal fat. There
were focal abrasions on the rostral mandible and maxilla and small healed cutaneous
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lacerations along the leading edge of the dorsal fin, left fluke lobe and mid dorsal region
of the caudal peduncle.
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Figure 20 — Photographs of the ventral (left) and caudal (right) aspects of the skull of
03NWRO05011 demonstrating multiple fractures (Photos: D. Ketten — left; B. Hanson —
right).

Nervous system: Adjacent to the cranial fractures, there was extensive epi and subdural
hemorrhage and the entire surface of the brain was dark red. In the left ear, there were
numerous peribullar nematodes.

Cardiovascular and endocrine systems: Tissue surrounding the thyroid gland and
thymus was dark red and moderately edematous. There was approximately 7 ml of dark
red fluid within the pericardial sac.

Respiratory System: There was a moderate amount of dark red fluid within the trachea.
The lungs were uniformly dark red, with rare 1mm white calcified parasitic nodules and
there was approximately 75mL of dark red fluid within the thoracic cavity.

Digestive System: The pancreas was light red to pink and a minimal amount of fibrosis
surrounded the pancreatic duct. Diffusely, there was a moderate amount of chyme within
the mesenteric lymphatics. There was a small amount of dark green to brown ingesta
throughout the intestines.
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There were no apparent lesions within the urogenital or hemolymphatic systems.

CT Findings

Cranial, thoracic and abdominal images were analyzed. The animal was in generally
poor condition, and had extensive trauma evident particularly on the surface and within
the head.

Cranial soft tissues: There were multiple areas of abrasions with the most compromised
areas rostral. Sand or similar material was present throughout the mucosal and cutaneous
surfaces of the head, particularly in the left dorsal nasal sac. There were extensive areas
of contusion consistent with cranial trauma.

Intracranial/brain: The entire skull was severely compromised by multiple fractures,
including longitudinal and comminuted fractures of the skull base, right occipital, left
temporal, left parietal, left squamosal, frontal and left mandibular bones, with multiple
skull fragments displaced (Figures 21 and 22). The left mandible had two longitudinal
fractures, three parallel fractures and one laterally displaced chip. The brain was
homogenous, suggesting it was severely compromised as a result of the trauma inflicted
on the skull.

LN 122 DECY 0.0 % e | W 2500 L 245 DECY 0.0 % Yo © DRK 2003
Figure 21 — A lateral 3D view (left) of 03NWRO05011 showing the mandibular and
frontal fractures (yellow arrows). The dorsal 3D view (right) shows a right frontal

and maxillary fracture (yellow arrows) (Illustrations: D.R. Ketten).
Eyes: Both were present but collapsed.

Right ear: The peribullar areas and middle ears were appeared normal. Bilaterally, the
inner ears contained blood in the apical and middle turns.

Left ear: Blood was found in the apical and middle turns of the inner ear. The peribullar

space contained two tissue masses: one an organized clot and the other a mass medial to
the left tympano-periotic bone, with a similar mass within the middle ear cavity.
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Figure 22 - A 2D cross section of 03NWRO0501 ldemonstratlng multiple fractures
disrupting the brain case (orange arrows) (Image: D.R. Ketten).

Multiple, small, dense spheroids within these soft tissue masses were most likely
calcified parasitic bodies. There was also a tympanic bone fracture in the left lateral wall.

Post-cranial features: The internal organs were partially autolyzed with some evidence of
freeze-thaw artifacts within the liver. The lungs were congested and atelectatic with the
right slightly more affected than the right. An ice block was evident in the right bronchus
(Figure 23). Several dense foci within the trachea were attributed to sand or parasitic
inclusions.

blasiaight 18 : © DRK 2003
Figure 23 — A CT scan image of 03NWR05011 at the level of the rlght bronchus
demonstrating an ice block (Image: D.R. Ketten).
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Cause of death: Given that the evidence from the histology shows the fractures were pre
or perimortem, the CT evidence shows extensive fractures to be consistent with a blunt or
blast trauma that would likely have resulted in immediate or rapid death.

Gross Findings and Final Diagnoses

). Cranium, rostral skull base, mandible, zygomatic arches, and frontal bones:
Fractures, comminuted, severe, closed with variable displacement and hemorrhage (Gross
diagnosis)

2). Adipose tissue, near mandibular fracture: Congestion, multifocal, mild.

3). Spinal cord and peripheral nerve: Hemorrhage, multifocal, mild.

4). Lung: Bronchopneumonia, granulomatous and eosinophilic, multifocal, mild, with
few adult nematodes.

5). Liver: Cholangiohepatitis, granulomatous and eosinophilic, multifocal, moderate,
with biliary ectasia, periductular fibrosis and trematodes.

6). Pancreas: Fibrosis, periductular, multifocal, moderate.

7). Thymus: Edema, interlobular, multifocal, mild.

8). Ear, peribullar (Gross diagnosis): Hemorrhage, moderate, focally extensive with
intralesional nematode parasites.

9). Ear, intracochlear: Presumptive hemorrhage, mild, multifocal

Comments and Conclusions

Profound autolysis and freeze artifact hampered histopathology. The most significant
findings were the skull and mandibular fractures, with grossly noted hemorrhage within
the adjacent tissue. Post mortem changes hindered microscopic assessment of the
adjoining fascia and periosteum and hampered precise determination of whether this
trauma may have been incurred ante- or postmortem. If inflicted antemortem, the
severity of the physical trauma would have been sufficiently severe to account for the
loss of this animal. Detection of frank hemorrhage within the lumen of the nares and
cochlea, as well as free blood within the trachea, bronchi, esophagus and calverium is
suggestive of antemortem blunt trauma that presumably was inflicted by a predator, con-
specific, or some other means. The tracheal and esophageal submucosal congestion was
likely an agonal or terminal process possibly related to dependent hypostasis. Based on
comparison within normal reference values, this animal was in good body condition
(Table 5). Aerobic bacterial culture of the liver, thymus, spleen, mesenteric lymph node
and urine isolated small numbers of Enterococcus spp. In the kidney and spinal cord,
there was mixed light growth of Enterococcus spp and nonhemolytic Escherichia coli
and heavy growth of Clostridium perfringens from the small intestine and colon (Table
6). No fungi were isolated by special culture of the lung or Salmonella spp from the
intestine. Negative staining electron microscopy of the conjunctiva disclosed numerous
mixed bacteria which are not considered pathologically significant and there were no
discernible viral particles. There was insufficient cerebrospinal fluid to assay for canine
distemper virus by serology. PCR of pooled lung, lymph node, spleen and brain was
negative for Morbillivirus and consensus Brucella spp and follow up viral culture on
Mabin Darby and Vero cell lines was negative. There is a possibility of reduced
pathogen viability associated with post mortem decomposition and freezing. Urinalysis
of post mortem urine disclosed dark yellow cloudy urine with a specific gravity of 1025
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and protein of 300. No nitrates, ketones, bilirubin, casts, crystals, urobilinogen, mucus,
bacteria, fat or white blood cells were detected. There were 1-2 white blood cells, 0-1 red
blood cells per high powered field and large numbers of transitional epithelia. Trace
mineral and vitamin A analysis of the liver and kidney proved within normal reference
limits (Table 7). The hepatobiliary (Campula spp), pulmonary (Halocercus spp) and
gastric (Anisakis spp) parasitism is commonly observed in wild porpoises; no parasites
were identified by fecal floatation or sedimentation.

03NWRO05019

History

This animal was reported stranded on 17 May 2003 at Lagoon Point on Whidbey Island
(Figure 1). After examination of the animal at the site, it was wrapped in plastic to
prevent further scavenging and moved above the high tide line (Figure 24). The carcass
was transferred to the NMML-32 freezer on the evening of 17 May.

B4 % o
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Figure 24 - Right etrolteral ptgraph- of porbise 3R0019 at ti
discovery (17 May 2003) (Photo: S. Berta).

Gross Findings

A 138 cm total length, 37.5 kg immature female harbor porpoise was presented dead, 24
July 24 2003, in moderate body and poor post mortem condition (Figure 25). The
porpoise was moderately well fleshed. In the right eye, the aqueous humor was diffusely
dark red and translucent and a small amount of dark red fluid oozed from the ventral
conjunctiva on manipulation of the head. The left eye was absent and the conjunctiva
was eroded and irregular (post mortem scavenging). At the level of the right
commissure, there was a moderate amount of periosteal edema and congestion of the
mandibular body. Sand and debris were found in the nares. Throughout the ventrolateral
aspect of the torso, there is extensive fissuring and loss of skin with only small remnants
of intact epidermis evident. The left side of the carcass had extensive bird damage.
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Figure 25 — Right lateral photograph of porpoise 03NWRO05019 at time of necropsy (24
July 2003), demonstrating poor post mortem condition (Photo: B. Hanson).

Nervous system: In both the right and left inner ears, there were moderate peribullar
accumulations of nematode parasites. Within the rostroventral region of the calverium,
immediately below and elevating the periosteum, there was moderate accumulation of
dark red subdural fluid.

Respiratory system: At the midlevel of the right lung lobe, moderately deep within the
parenchyma, there was a 2x2 cm, pale tan yellow moderately firm nodule that
eccentrically entrapped 2 dilated bronchioles; there was mild to moderate enlargement of
the adjoining hilar lymph nodes which were pale grey brown and glistening on sectioned
surface. Widely dispersed throughout the lung parenchyma, there were a moderate
number of Imm calcified parasite nodules.

Digestive system: Within the dorsomedial aspect of the hilar region of the liver as well
as along the distal limit and to a much lesser extent, midlevel of the right liver lobe,
immediately below and slightly elevating the liver capsule, there were small numbers of
dilated biliary ductules with moderate numbers of trematode parasites interspersed within
variable amounts of black mucoid deposits. There was minimal pancreatic periductular
fibrosis and the mesenteric lymphatics were distended with chyme.

There were no apparent lesions within the hemolymphatic, cardiovascular,
musculoskeletal, integumentary, urogenital or endocrine systems.

CT Findings
This animal was not scanned.

Gross Findings and Final Diagnoses

1). Lung: Bronchopneumonia, moderate, multifocal, granulomatous and eosinophilic,
subacute with bronchiectasis and many nematode adults and larvae

2). Liver: Cholangiohepatitis, granulomatous and eosinophilic, mild, multifocal, with
biliary ectasia and duct hyperplasia

3). Dura, base near cerebellum and left base of cranium: Congestion, moderate, diffuse.
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4). Peribullar space: Hemorrhage, peri and retrobullar, mild with intralesional nematode
parasites (Gross diagnosis)

Comments and Conclusions

Autolysis, freeze artifact and extensive post mortem scavenging prohibited gross
evaluation of multiple tissues and hindered microscopic assessment of select tissues.
Subdural and subarachnoid fluids were grossly noted in the brain. The cause of death of
this animal was not determined. Due to the extent of post mortem decomposition, lesions
consistent with acoustic trauma could not be excluded. The hepatic trematodiasis, colitis
and verminous pneumonia were considered low grade and clinically insignificant. The
bile duct parasites were most likely Campula spp and the lungworms were presumably
Halocercus spp. Trace mineral analysis of the eye (vitreous humor) fluid revealed
calcium levels of 8 mg/dl, magnesium of 10.4 mg/dl, phosphorus of 46 mg/dl and a blood
urea nitrogen of 52.1 mg/dl. Although the BUN appeared elevated, the lack of
established normal levels for healthy animals confounded interpretation of this data
(Table 7). Bacterial culture of the spleen, lumbar lymph node, kidney and liver yielded
light mixed growth of Aeromonas hydrophila and Psychrobacter spp and moderate to
heavy growth of these isolates from the lung, brain and spinal cord. No Salmonella spp
were recovered from the intestine and fungal culture of the lung were negative (Table 6).
Based on the extent of post mortem change and lack of attendant inflammatory infiltrate,
the heavy growth of Clostridium perfringens was attributed to post mortem proliferation.
Fecal floatation and sedimentation were negative for parasites and there was no
detectable domoic acid within ingesta as determined by SPE and analysis by HPLC.

PCR of pooled lung, lymph node, spleen and brain was negative for Morbillivirus and
consensus Brucella spp and follow up viral culture on Mabin Darby and Vero cell lines
was negative. Trace mineral and vitamin A analysis of the liver and kidney proved
within normal reference limits (Table 7).

03NWRO05012

History

This specimen was reported on the morning of 20 May 2003 floating off False Bay, San
Juan Island (Figure 1), was collected by a whale watch boat operator before noon and
delivered to Snug Harbor Marina. The specimen appeared to be in very fresh condition
when first observed. Externally, there was no external evidence of net entanglement or
trauma, except for bleeding from the left eye where birds had pecked away some of the
tissue. The carcass was transported around noon to the UWFHL freezer (Figure 26). By
mid-afternoon it was returned to the freezer at the Center for Whale Research due to
insufficient space at the UWFHL freezer. The evening of 30 June 2003 it was taken to
the NMML-4 freezer.

Gross Findings

A 123 cm total length, 30 kg immature male harbor porpoise was presented dead, 23 July
2003, in good nutritional and fair to moderate post mortem state (Figure 27). The animal
was moderately well fleshed (Table 5). Within the dorsal aspect of the head, caudolateral
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Figure 26 — Left lateral photograph of porpoise 03NWRO05012 on day of initial report (20
May 2003) (Photo: Center for Whale Research).

Figure 27 — Left lateral photograph of orpoise 03NWRO05012 at time of necropsy (23
July 2003) (Photo: B. Hanson).

margins of the nares, sub- and intermandibular skin, and bilaterally involving the
mandibular fat pads, there was variably extensive congestion of the blubber and subjacent
skeletal musculature. The melon was normal and the oral cavity was clear. There was no
evidence of deep contusions associated with either mandible. The oropharyngeal mucosa
was diffusely dark red. Immediately below the epiglottis and circumferentially involving
the goose beak (larynx) mucosa, as well as extending along multiple contiguous laryngeal
folds, there was moderate to marked submucosal congestion (Figure 28). Throughout the
ventrolateral aspect of the mandible, there were scattered, superficial cutaneous
aggregates of diatoms. Within the hypodermis of the perineum, there were multiple
granulomas with parasitic tracts and intralesional nematodes. The left eye was punctured
and collapsed. Along the distal limit of the right flipper, lower lip and mandible, there
were scattered punctate ulcers frequently bound by red brown margins. There were
multiple healed rake marks along the right ventral peduncle.

Nervous System: The inner surface of the calvarium was diffusely stained purple to red.
There was a large amount of dark red fluid within the cranial cavity. A small amount of
dark red fluid was below the meninges and the superficial aspect of the brain was
suffused dark red. The dura and the border of bone at the posterior fossae had irregular
borders. Both peribullar spaces had substantial burdens of parasites interspersed within
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Figure 28 — Two photographs of the larynx of 03NWRO05012 demonstrating localized
submucosal congestion (Photos: D. Ketten).

moderate amounts of acute hemorrhage. Parasites were also present within the
subtemporal region of the cranial vault. Along the lower left margin of the medulla
oblongata and spinal cord at the levels of cervical vertebrae 1 and 2, the meninges were
overlaid by a small amount of dark red gelatinous material (clot).

Respiratory System: The right lung was diffusely dark red. The left lung was mottled
light pink with intervening, slightly depressed and mildly firmer dark red areas. A small
amount of dark red froth was within the bronchi and trachea. There were rare Imm,
white, firm, parasitic aggregates widely dispersed throughout the pulmonary parenchyma.

Digestive System: Within the hilar region of the liver there were a small number of
dilated bile ducts that contained multiple flukes interspersed within moderate amounts of
dark black green tenacious material. There was a moderate amount of green brown
ingesta throughout the intestines. A small number of nematodes overlaid or were
interdigitated within the mucosa of the forestomachs. There was mild periductular
fibrosis noted within the pancreas.

There were no significant lesions within the cardiovascular, musculoskeletal, urogenital,
hemolymphatic or endocrine systems.

CT Findings

This animal was in moderate to poor condition. This was a young juvenile, based on
size, relatively low skull mineralization and incompletely ossified cranial sutures.
Cranial soft tissues: A majority of the airways and associated spaces were compromised

by fluid and foam deposits. The left sinus was opacified and contained both fluid and
foam. The blubber layer was thin, but well-defined.

Intracranial/brain: A complex mass was bilaterally juxtaposed to the subtemporal entry
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points of cranial nerves VII and VIII (Figure 29). The masses were irregularly shaped
and most consistent with a mixture of fats and blood and degenerate parasite aggregates.

S a : il © DRK 2003
Figure 29 — A CT scan image of 03NWRO05012 at the level of the subtemporal entry
points of cranial nerves VII and VIII demonstrating a soft tissue mass juxtaposed to the
entry points (orange arrows) (Image: D.R. Ketten).

Eyes: The right was normal. The left eye was collapsed with an associated, well-
organized orbital clot.

Right ear: Aside from some moderate density masses in the medial peribullar region and
middle ear, the right peribullar areas were normal. Although the middle ear structures
were intact and normal, there were large soft tissue masses suggestive of nematode
infestations. The inner ear was normal.

Left ear: The left peribullar areas, were normal with moderate density masses in the
medial peribullar region and middle ear. The middle ear contained more soft tissue
nematode aggregates than the right ear. The medial ear and inner ear structures were
normal.

Post-cranial features: Both lungs were congested and atelectatic with the right more
extensively affected at all levels than the left. A soft tissue deposit, with an inconsistent
appearance suggestive of a mixture of foamy, sero-sanguinous material, extended from
the larynx to the mid trachea.

Gross Findings and Final Diagnoses

1). Brain, meninges, ventral cerebral hemispheres and diencephalon: Congestion,
moderate, diffuse

2). Skin, sub and inter-mandibular; adipose tissue, right upper mandible; spinal cord;
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pharynx; and larynx: Congestion, minimal to moderate, focally extensive

3). Ear, retro and peribullar: Hemorrhage, moderate, bilateral with florid intralesional
nematode parasites (Gross diagnosis)

4). Liver: Cholangiohepatitis, granulomatous and eosinophilic, focally extensive,
moderate, with biliary ectasia, bile duct hyperplasia, periductular fibrosis and many
trematodes

5). Lung: Pneumonia, granulomatous and eosinophilic, multifocal, mild with few
nematodes

6). Skin, multiple sites: Granulomas, multiple with parasitic tracts and intralesional
nematodes

7). Skin, lip, mandible, and flippers: Ulcers, mild to moderate, multifocal (Gross
diagnosis)

8).  Ear, peribullar (Gross diagnosis): Hemorrhage, moderate, focally extensive with
intralesional nematode parasites.

Comments and Conclusions

Post mortem autolysis, freeze artifact and scavenging impeded gross evaluation of
multiple organs and hindered microscopic assessment of selected tissues. The cause of
death was not evident. No overt lesions consistent with acoustic trauma were observed.
Pronounced congestion throughout the head and oropharyngeal mucosa was presumably
due to dependent hypostasis. Based on measurements of blubber and axial skeletal
muscle mass, this animal was considered moderately well fleshed (Table 5). The blood
clot overlying the spinal cord was attributed to agonal or terminal thrashing at the time of
stranding. The peribullar (presumptive Stenurus spp) and subcutaneous parasitism due to
Crassicauda spp was more intense in this individual than examined cohorts. On CT
image analysis, the most significant finding was intracranial parasitic invasion from the
retrobullar regions through enlarged subtemporal apertures for the cranial nerves VII and
VIII. The relatively low bone density of the cranium and incomplete cranial sutures are
consistent with an immature animal. The burden of lungworms (presumptive Halocercus
spp) and liver flukes (Campula spp) were not considered pathologically significant.
Sections of skin disclosed superficial phytoplankton morphologically consistent with
Navicula spp. Diatoms have previously been reported in north Pacific porpoises and are
generally considered incidental findings (Holmes ef al., 1993). Although the precise
cause of the cutaneous ulcers was unknown, agonal scavenging was a prime
consideration. Aerobic bacterial culture yielded light mixed growth of alpha
Streptococcus spp and nonhemolytic Escherichia coli from the lung and kidney with light
growth of alpha Streptococcus spp from the mediastinal lymph node. A few colonies of
E. coli were isolated from the spinal cord and there were no bacteria recovered from the
liver or spleen (Table 6). Fungal culture of the lung was negative and no Sa/monella spp
were isolated from the small intestine. The heavy growth of Clostridium perfringens was
attributed to post mortem proliferation. The extent of autolysis suggested that the
remaining isolates were due to post mortem overgrowth. Fecal floatation and
sedimentation were negative for parasites. Tissue culture of pooled lung, lymph node
and spleen on Mabin Darby and Vero cell lines was negative and PCR for Morbillivirus
and Brucella spp was unremarkable. Negative staining electron microscopy of the
conjunctiva and cutaneous ulcers failed to reveal any discernible pathogens. Ingesta was
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processed by strong anion exchange (SAX) solid phase extraction (SPE) cartridges
followed by analysis by HPLC with UV detection at 242 nm and was negative for
domoic acid. Trace mineral analysis of the liver and kidney were within normal
reference limits and interpretation of the eye calcium (5.3 mg/dl), magnesium (5.24
mg/dl), phosphorus (40 mg/dl) and blood urea nitrogen (mg/dl) values is hindered due to
the lack of established normal values; in cattle adequate or normal values are calcium:
6.0-7.5 mg/dl, magnesium: 1.90 mg/dl and phosphorus 1.3-3.0 mg/dl (Table 7).

03NWRO06005

History
This porpoise was found stranded and collected at 20:00 hr on 2 June 2003 (Figure 30) at
Long Beach (Figure 1) and delivered to the NMML-32 freezer on 3 June 2003.

P

igure 0 — Right lateral photograph of 03NWRO06005 at stranding site (2 June 2003)
(Photo: Cascadia Research Collective).

P -

Figure 31 — Right lateral photograpf porpoise 03NWRO06005 at time of necropsy (21
July 2003) (Photo: B. Hanson).

Gross Findings

An adult 146 cm total length, 39 kg reproductively quiescent male harbor porpoise was
presented dead, 21 July 2003, in poor body and moderate post mortem condition (Figure
31). There were minimal visceral and scant nuchal adipose stores and the animal was
poorly muscled. Rostral to the melon and randomly within the subcutaneous tissue along
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the entire length of the torso, there were extensive parasitic tracks, granulomas and
nematodes within the hypodermis and, occasionally along deep fascial planes.
Throughout the left ventrolateral margin of the pharynx and along the lateral aspect of
ribs 2-4 and the cranial third to one-half of the scapula there was multifocally extensive,
acute subcutaneous edema and hemorrhage. There were no apparent contusions in the
melon. A small amount of red fluid exuded from the oral cavity. There was a small
abrasion on the lower mandibular tip.

Respiratory and hemolymphatic systems: At the midlevel of the left lung, deep in the
parenchyma, there was a large, 8-10 cm diameter, pale tan yellow moderately firm nodule
which peripherally entrapped a small number of markedly ectatic bronchioles that were
occluded by dense aggregates of nematode parasites. Within more normal adjoining
parenchyma, there were multiple bronchioles and bronchi that contained variable
numbers of nematodes. There was marked enlargement of the regional (mediastinal, hilar
and pleural) lymph nodes that on sectioned surface were pale tan yellow, firm, and
glistening. Large numbers of nematodes were located within the lumen of the trachea,
larynx and nares. There was no foam or blood within the lumen of the nares.

Digestive system: Within the nonglandular compartment of the stomach, there were
multiple proliferative and superficially ulcerative nodules and randomly throughout the
glandular compartment, there were a small number of punctuate, erosions and ulcerations
and trematodes. The small intestine was diffusely inflated with gas and multifocally
contained a moderate amount of dark green black, particulate to fluid ingesta. Along the
entire length of the large intestine, there was marked smooth muscle hypertrophy and
attendant stenosis of the colonic lumen. Within the hilar region of the liver, there were
multiple bile ducts that were moderately dilated by trematode parasites and dark green
black tenacious material. Pronounced tooth wear was evident throughout the upper and
lower arcades.

Nervous system: Bilaterally, within the medial and dorsal peribullar region, there were
massive accumulations of nematode parasites (estimate 700 each). Diffusely, the surface
of the brain was dark red black and there was variable congestion of the meningeal
vasculature.

There were no apparent lesions within the cardiovascular, endocrine, urogenital or
musculoskeletal systems.

CT Findings

Cranial soft tissues: The head was intact with normal soft tissue configurations. On the
left side there was a convoluted, calcified nematode track that extended nearly 120 mm
(Figure 32). There were numerous fibrotic or heavily calcified nodules in almost every
major tissue suite of the head. There were substantial cystic deposits in the peri-
esophageal tissues as well.

Intracranial/brain: The cranial structures were unremarkable.
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Figure 32 — A three- dlmensmnal reconstruction of the head of 03NWR06005
demonstrating the outer surface of the head (blue) with the underlying skull and
contoured, calcified parasitic inclusions (white patches with yellow arrows indicating
major deposits) (Illustration: D.R. Ketten).

Eyes: Both eyes were intact.
Ears: Bilaterally, there was extensive parasitism with substantial calcified inclusions in

the peribullar and middle ear tissues (Figure 33). The epithelium of the medial wall of
the left retrobullar space was distended. The inner ears were normal bilaterally.

&L SRRl © DRK 2003
Figure 33 — A CT scan image of 03NWRO06005 at the level of the peribullar spaces
demonstrating a peribullar mass (yellow arrows) with inclusions similar to those seen in
Figure 32, as well as calcified cysts in the esophagus (Image: D.R. Ketten).

Post-cranial features: The most remarkable features were extensive calcified parasitic
tracts affecting most tissues. There were long, convoluted, calcified threads, several
millimeters in diameter distributed throughout the blubber and musculature of the
abdomen. The kidneys were well-defined and contained para-sagittal fibrotic masses.
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The lungs had extensive clouding bilaterally that paralleled the bronchial tree. This
process was more apparent and extensive in the left lung. The right lung airways
contained foamy exudate and pooled fluid that extended to the larynx (Figure 34).

ImagePosition -408.140 mm patn
SliceLocation -408.1 mm ref.

© DRK 2003
Figure 34 — A CT scan image of 03NWRO06005 at the level of the lungs demonstrating an
accumulation of foamy exudate (orange arrows) and pooled fluid that extended into the
larynx (Image: D.R. Ketten).

Dorsal to the right bronchus of the middle lung lobe, there was a mass effect. Discrete
opacified lesions were dispersed throughout both lungs.

Gross Findings and Final Diagnoses
1). Carcass: Emaciation, marked, generalized (Gross diagnosis).
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2). Lung: Bronchopneumonia, severe, multifocal, granulomatous and eosinophilic,
necrotizing, with bronchiectasis and massive bronchiolar and alveolar accumulation of
nematode parasites with florid intralesional fungal hyphae

3). Lymph nodes, mediastinal, hilar and pleural: Lymphadenitis, subacute, multifocal,
mild with lymphoid hyperplasia

4). Ear, peribullar: Hemorrhage, marked, focally extensive, with massive accumulation
of parasitic nematodes (Gross diagnosis)

5). Colon, smooth muscle: Hypertrophy, marked, segmental, with submucosal edema
and chronic colitis

6). Skin, generalized: Cellulitis and dermatitis, moderate to marked, multifocal,
random, granulomatous chronic with mineral deposition and nematode parasites

7). Liver: Cholangiohepatitis, moderate, multifocal to coalescing, chronic with biliary
ductular hyperplasia, ectasia, periductular fibrosis and intraluminal trematodes

Comments and Conclusions

Postmortem autolysis and freeze artifact hampered histopathology. The most significant
lesions were extensive parasitic and mycotic bronchopneumonia, generalized emaciation
(Table 5) and colonic smooth muscle hypertrophy. These lesions were profound and
cumulatively would have resulted in significant antemortem morbidity and the death of
this animal. No overt lesions associated with acoustic trauma were noted. CT image
analysis confirmed the extensive calcified parasites particularly within the blubber,
fascial planes, retrobullar regions, kidneys, biliary tree, and lungs. Based on experience
with previous strandings, this parasitism was considered exceptional, even for this
species of odontocetes in which parasites are commonly found. In marine mammals,
pulmonary mycotic infections are typically associated with either localized
immunosuppression or generalized debility (Reidarson et a/, 2001). In this case, the
emaciation and other disease processes may have been contributory factors. The fungal
infection was likely acquired by inhalation of aerosolized conidia and there was no
apparent extrapulmonary fungal involvement within the examined tissues. The lung
parasites were likely Halocercus spp. The regional lymphadenitis and lymphoid
hyperplasia were sequelae to the pneumonia. Histopathology of the grossly thickened
segments of large intestine disclosed pronounced hypertrophy of the muscularis with
variable accumulation of edema fluid and scattered foci of chronic inflammation within
the overlying mucosa. Similar changes along varying levels of the small intestine has
been reported in a number of animal species and has been associated with impactions,
strictures, stenosis, adhesions, tumors or spastic contractions. In this porpoise, there were
no apparent predisposing lesions, consequently the hypertrophic change was considered
idiopathic. The intensity and distribution of the hypodermal (presumptive Crassicauda
spp), gastrointestinal (4nisakis spp) and peribullar (likely Stenurus spp) parasites was
enhanced in this relative to other stranded animals and may be secondary to profound
debilitation. Fecal floatation and sedimentation were negative for parasites. The
subcutaneous edema and hemorrhage noted within the thoracic region was likely due to
localized agonal or terminal trauma (blunt impact). Urinalysis disclosed a specific
gravity of 1.012, pH of 6.0 and protein of 300. Cytology of the urine disclosed abundant
numbers of transitional epithelia, scattered crystal fragments, and small numbers of
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leukocytes and extracellular cocci. The red and white blood cell count ranged from 0-1
per high-powered field and there was a large amount of amorphous debris. Trace
mineral analysis was within normal in house reference limits and there was profound
depletion of liver, vitamin A levels (Table 7). Due to the extent of emaciation, this may
have represented dietary deficiency, although post mortem deterioration and loss could
not be discounted. Vitamin A has been cited as a marker for immune function, and it is
interesting to speculate that reduced levels may have been a factor in the pulmonary
mycosis in this animal. PCR on pooled lung, lymph node, spleen and brain was negative
for consensus and marine mammal variant Brucella spp and Morbillivirus and positive
for Mollicutes, including Ureaplasma spp and Mycoplasma spp. At present, the
contribution of these bacteria to antemortem morbidity in marine mammals is unknown.
No viruses were isolated on Vero or Mabin Darby cell lines and negative staining
electron microscopy of the conjunctiva was unremarkable. The light mixed growth of
Raoultella terrigena and Moraxella spp from multiple internal viscera was not considered
pathologically significant and there was no growth from the abdominal fluid, vent or
atrioventricular valve (Table 6). The lack of significant fungi isolation from the lung
may have been due to reduced viability associated with freezing and thawing of the
tissues. No Salmonella spp were isolated from the small intestine and the heavy growth
of Clostridium perfringens was attributed to post mortem proliferation. Ingesta was
processed by SAX solid phase extraction cartridges followed by analysis by HPLC with
UV detection at 242 nm and was negative for domoic acid. Interpretation of the eye
calcium (5.8 mg/dl), magnesium (4.94 mg/dl), phosphorus (51 mg/dl) and blood urea
nitrogen (59.8 mg/dl) values was hindered due to the lack of established normal values, in
cattle adequate or normal values are calcium: 6.0-7.5 mg/dl, magnesium: 1.90 mg/dl and
phosphorus 1.3-3.0 mg/dl with BUN serum values between 9-16 mg/dl (Table 7).

SUMMARY OF POST MORTEM EXAMINATIONS AND LABORATORY
RESULTS

Pathology

Freeze artifact and moderate to advanced post mortem decomposition in five of thel1l
animals significantly hindered pathologic and forensic evaluation of tissues for acoustic
trauma as well as other disease processes. In addition, four of these animals had variably
extensive percutaneous or deep muscle scavenge lesions. In three of five poorly
preserved porpoises, significant diagnoses included salmonella septicemia
(03N'WRO050006), fibrinous peritonitis (03NWRO05008) and occipital fractures
(03NWRO05010). In better preserved animals, there was a single case of peri-mortem
cranial fractures (03NWRO05011) and one case of necrotizing pneumonia
(03NWRO06005). No significant findings were identified in the five remaining necropsied
porpoises (03NWRO05003 was scanned but not necropsied).

Within virtually all examined heads, there was diffuse dark red discoloration of the
internal surface of the skull and surface of the brain with scattered submeningeal
accumulation of dark red black fluid (as seen in Figure 5). Close evaluation of multiple
sections of brain and periosteum failed to reveal any lesions consistent with acute
hemorrhage; the grossly noted discoloration and accumulation of dark red fluid was not
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associated with acute hemorrhage and most likely due to liquefactive and autolytic
changes. Along the dorsolateral aspect and occasionally circumferentially investing the
cranial cervical spinal cord and basioccipital region of the hindbrain, there was variable
accumulation of either acute hemorrhage or hematoma formation (in 03NWRO05001,
03NWRO05005, 03NWRO05008, 03NWRO05011 and 03NWRO05012) (Appendix F). Acute
retrobullar and peribullar hemorrhage frequently mixed with moderate and more rarely,
marked accumulations of nematode parasites were noted in eight of ten necropsied
animals (03NWRO05001, 03NWRO05005, 03NWR05008, 03NWR05010, 03NWRO05011,
03NWRO05012, 03NWRO05019 and 03NWRO06005). With the exceptions of
03NWRO05012, in which parasites were disproportionately heavy and extended into the
calverium, and in case 03NWRO06005, parasitic infections were considered within normal
limits for wild porpoises (Appendix F).

Definitive signs consistent with more commonly observed human-related mortality such
as fishery related injuries, gunshot, or ingestion of marine debris were not found in any of
the animals examined.

CT Scans

Image analysis was conducted on seven intact carcasses and a single decapitated head
(Table 8). Post mortem decomposition ranged from moderate to advanced with many
tissues exhibiting freeze-thaw artifact. In five of eight samples, the skull was intact with
no significant lesions noted within the brain. The grossly noted traumas in cases
03NWRO05010 and 03NWRO05011 are consistent with CT findings. In case
03NWRO05003, due to the lack of density change within the temporal and parietal regions
of the brain, a penetrating bone fragment (shard) that was reported on CT was considered
a post mortem phenomenon. In case 03NWRO05012, comparative low bone density and
incompletely ossified cranial sutures were attributed to immaturity, rather than
malnutrition or other disease processes. In this animal, there was pronounced
enlargement of cranial nerve VII and VIII apertures, which presumably facilitated
intracranial parasitic invasion from the peribullar into the subtemporal regions. In six of
eight pairs of ears examined, there was uni- and occasionally bilateral peribullar
parasitism frequently invested with variable amounts of blood deposits, in case
03NWRO06005 with middle ear involvement. The precise contribution of these parasitic
burdens to stranding in more severely affected animals is unknown. In case
03NWRO05005, 03NWRO05011, and possibly 03NWRO05007, the intracochlear hemorrhage
appears to be independent of peribullar parasitism and most likely reflects a sequel to
trauma or some other entity and may be an artifact of postmortem migration and pooling.
With the exception of case 03NWR05003 and 03NWRO05007, the acousto-vestibular and
facial nerves were intact and well defined. The etiopathogenesis of the degenerative
changes noted in these two cases is unknown. The middle ears of virtually all the
examined heads appeared normal with discrete middle ear spaces, intact ossicles, round
and oval windows, and well defined normally distributed corpus cavernosum.

Body Composition

Detailed morphometric analysis and comparison with established reference values
(McLellan et al, 2002) revealed that five of six animals analyzed (03NWRO05001,
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03NWRO05005, 03NWRO05008, 03NWRO05011, and 03NWR05012) were within normal
body condition and one animal (03NWRO06005) was severely emaciated. Mild
emaciation or mild cachexia was noted in 03NWRO05008 and 03NWRO05001. Extensive
post mortem scavenging precluded body composition assessment in the remaining four

animals; minimum estimates of total body mass were determined and are listed in Table
5.

Trace Mineral and Vitamin A analysis

Trace mineral and vitamin A analysis of liver and kidney, with the exception of select
samples, proved within normal limits. Marginal increased liver magnesium were noted in
three animals (03NWRO05001, 03NWRO05008, and 03NWRO05011). These increased
levels were not considered pathologically significant and increased calcium values in two
porpoises (03NWRO05005 and 03NWR05007) were considered secondary to dystrophic
mineralization associated with the hepatobiliary trematodiasis. There was moderate
reduction in liver vitamin A levels in one sample (03NWRO05001), with no detectable
levels in two additional animals (03NWRO05005 and 03NWRO06005). Due to the extent of
post mortem change, it is difficult to resolve whether these reduced values represent post
mortem degradation or hypovitaminosis A. Although there were no microscopic lesions
consistent with vitamin A deficiency, the possibility of reduced levels and impaired
immune function, particularly in case 03NWRO06005, cannot be entirely discounted.

Parasitology

Parasites have been implicated in strandings of several species of cetaceans, particularly
where infection affected the ears, brain or auditory nerves, or was so overwhelming that
an animal developed severe pneumonia or enteritis (Geraci and St. Aubin, 1987;
Morimitsu et al., 1987). Although fecal floatation and sedimentation were unremarkable
within each of the examined porpoises, histopathology confirmed the verminous
pneumonia and biliary trematodiasis in all 10 examined carcasses, subcutaneous
nematodiasis in four of 10 (03NWRO05007, 03NWR05008, 03NWR05012 and
03NWRO06005) and gastrointestinal helminthiasis in four of 10 porpoises (03NWR05005,
03NWR05006, 03NWRO05012 and 03NWRO06005). The relative intensity and
distribution of gastrointestinal parasites in this case series was consistent with previous
studies. The trematodes noted within the stomach of 03NWRO05007 likely originated
from the hepatobiliary tree and were refluxed from the duodenum. The lack of
discernible ova or parasites within ingesta may be due to intermittent shedding, post
mortem decomposition or some other factor(s). The peribullar (presumptive Stenurus
spp) and subcutaneous parasitism due to Crassicauda spp in 03NWRO05012 was more
intense in this individual than examined cohorts. The intensity and distribution of the
hypodermal (presumptive Crassicauda spp), gastrointestinal (4nisakis spp) and peribullar
(likely Stenurus spp) parasites was enhanced in 03NWRO06005 relative to other stranded
animals and may be secondary to profound debilitation. The cutaneous diatoms noted in
03NWRO05007 and 03NWRO05012 were considered incidental findings of limited
pathologic significance.

51



Virology and Ancillary Molecular Studies

Pooled lung, lymph node, spleen and brain were evaluated for dolphin morbillivirus by
PCR and all cases were negative. Tissue culture on Mabin Darby and Vero cell lines
failed to reveal any cytopathic effect in all 10 cases. In select cases, negative staining
electron microscopy of conjunctival and oral mucosal scrapes failed to reveal any virus
like particles. Aspirates of the epididymal abscess in case 03NWRO05008 were negative
by PCR for marine mammal variant and universal Brucella spp and the intralesional
parasitic ova were considered significant. In case 03NWRO06005, cerebrospinal fluid had
a titer of 1:16 for canine distemper by virus neutralization. Due to the extent of blood
contamination and hemolysis, this result was interpreted as a false positive. Follow up
PCR for canine distemper was negative and immunohistochemistry of representative lung
sections for Morbillivirus were unremarkable. This case was positive by PCR for
Mollicutes, which are considered secondary to impaired respiratory defenses associated
with the profound necrotizing pneumonia.

Bacteriology

Aerobic culture from multiple internal viscera of all 10 porpoises yielded pure to mixed,
variable growth of 16 different species of bacteria with three cases that had no bacterial
growth from select tissues (Table 6). Due to the lack of attendant inflammatory infiltrate,
the Clostridium perfringens isolates from each of the 10 animals is attributed to post
mortem overgrowth, and the most significant growth was the Salmonella Newport Group
C2, from case 03NWRO05006. Escherichia coli (non-hemolytic) was isolated from five
cases, and alpha Streptococcus spp from four.

Blubber Analysis

Blubber samples were collected from eight animals (Appendix G). Percent lipid values
ranged from 44-83%, which are similar to those reported previously for blubber of harbor
porpoise stranded off the west coast of the U.S. (Calambokidis and Barlow, 1991).
Concentrations of POPs were comparable to levels previously reported in West Coast
harbor porpoise (Calambokidis and Barlow, 1991; Jarman et al., 1996), and were much
lower than those reported in presumably “healthy” harbor porpoise incidentally caught in
a gill-net fishery off the northwest Atlantic coast (Tilbury ef al., 1997). The
concentration of POPs in the harbor porpoise in this investigation were also significantly
lower than that of a Southern Resident killer whale that stranded in Long Beach,
Washington in April 2002 (NOAA Fisheries/Northwest Fisheries Science Center,
Environmental Conservation Division, unpub. data).

Stomach Prey Preliminary Analysis

Six of 10 examined stomachs lacked ingesta. Only scant fish bones, otoliths and squid
beaks were identified in those animals with gastric contents. No freshly consumed prey
or prey tissue remains were present in any of the stomachs. A cursory examination of the
otoliths and squid beaks during the preliminary sorting process revealed common prey
items such as Pacific whiting or Pollock (Theragra chalecogramma), herring (Clupea
harengus pallasi), sanddab (Citharichthys sordidus) , an as yet unidentified sculpin
(Cottidae) and market squid (Cephalopoda). No unusual prey remains were encountered,
and the large number of empty stomachs and absence of freshly consumed prey is typical
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of findings over the last five years for evaluation of the stomach contents of stranded
porpoises from the Pacific Northwest (W. Walker, pers comm.).

Pending Analyses
Detailed analysis of prey species and age determination from extracted teeth will be
completed at the National Marine Mammal Laboratory, Seattle, Washington.

DISCUSSION

Intensive post mortem examination and ancillary testing of 11 harbor porpoises that
stranded between 2 May and 2 June 2003 did not reveal any definitive signs of acoustic
trauma that could be associated with the 5 May 2003 active mid-range tactical sonar
system used by the USS SHOUP. Over 70 percent of the porpoises examined were
graded by the team as moderate to advanced post mortem decomposition at the time of
necropsy. A presumptive or definitive cause of death could be determined for five of 11
animals examined (Appendix F). Of these five animals, there were two cases of agonal
or perimortem blunt force trauma, a single case of fibrinous peritonitis, one porpoise with
salmonellosis, and one with a profound necrotizing pneumonia. The examinations did
not reveal any definitive signs of acoustic trauma in any of the porpoises examined. The
multidisciplinary team noted that lesions consistent with acoustic trauma can be difficult
to interpret or obscured, especially in animals in advanced post mortem decomposition.

Although, to the best of our knowledge, lesions associated with acoustic trauma have not
been previously documented in harbor porpoise, sonar related strandings and pathology
has been observed in other species. In March 2000, a multispecies mass stranding of 17
cetaceans (Ziphius cavirostris, Mesoplodon densirostris, Balaenoptera acutorostrata,
Stenella frontalis) was discovered in the Bahamas (U.S. Depart of Commerce and
Secretary of the Navy, 2001). During the Bahamas event, stranded animals were found
up to 36 hours after naval sonar deployment with most animals reported as live beachings
within 12 hours of the ship’s transit. Seven of the animals were known to have died and
ten animals were returned to the water alive. In contrast, there were no live strandings of
Washington porpoises, and animals were recovered sporadically throughout the entire
month. From an epidemiologic perspective, the sample size is too small and biased to
infer a specific relationship with respect to sonar usage and subsequent strandings.

The May 2003 increase in harbor porpoise strandings may be coincidental, biased by
increased reporting efforts, and/or unrelated to sonar use. Observations of the May 5
sonar activities were highly publicized which could have resulted in increased awareness
and reporting of porpoise strandings. In addition to recordings made on May 5,
hydrophone operators submitted audio files of sounds, they identified as sonar, dated 9
December 2002, 24 April 2003 and 4 May 2003. NOAA Fisheries also received video
footage labeled “porpoises and Navy Sonar 25 April 03”. There was, however, no
attendant increase in observed strandings or recovered carcasses associated with the April
or December dates. This could be biased by less intensive carcass monitoring and
recovery efforts or other unknown factors. Prior to any publicity, the Stranding Network,
as part of its usual activities, was engaged in recovering stranded porpoises. Four of the
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porpoises examined for cause of death in this investigation were recovered prior to 5
May, three on 5 and 6 May and the remaining seven during the subsequent weeks.

Determining the cause of death in an animal can be affected by various factors including
carcass decomposition, handling, transport, and lack of clear or consistent gross or
microscopic findings, as well as the lack of validated (standardized) species specific
diagnostic assays. In previous strandings associated with sonar, significant gross findings
included acute hemorrhage within the inner ear, subarachnoid space, and lateral
ventricles (U.S. Depart of Commerce and Secretary of the Navy, 2001). In a recent case
report of stranded cetaceans in the Canary Islands, multisystemic intravascular
microcavitations and emphysema formation were consistently observed (Jepson et al.,
2003). In the porpoise investigation, the pathologies that were consistently identified
within the examined harbor porpoises were related to post mortem change, freezing
artifact, or were not considered sufficiently severe to account for the loss of these
animals. Although seven porpoises were assigned a condition code of 2 (fresh) at time of
initial observation, by the time the animals were collected, stored and then necropsied,
most carcasses had undergone significant post mortem decomposition (Table 1).

Overlying the basi-occipital and cranial cervical regions of the spinal cord of five
porpoises, as well as involving the retrobullar and peribullar spaces of seven individuals
in this investigation, there was variable degrees of hemorrhage, with some hematoma
formation (03NWRO05001, 03NWR05005, 03NWR05008, 03NWRO05011,
03NWRO05012). Although these anatomic regions may be considered predilection sites
for acoustic-related injury, in this case series, the hemorrhage and hematoma formation
were most consistent with agonal thrashing associated with stranding, or intralesional
nematode parasites. There was no consistent evidence of retrobullar, extra-ocular (two of
eight examined animals), nor ventricular hemorrhage in the brain. Based on
histopathology, the grossly noted submeningeal dark red fluid was considered
unassociated with acute hemorrhage and more likely represented post mortem and cyclic
freeze-thaw artifact. In one of nine animals, circumferentially involving the sub-
epiglottic mucosa, there was moderate submucosal congestion with variable extravascular
accumulation of proteinaceous material. Additional recuts and special stains failed to
conclusively demonstrate hemoglobin and due to the extent of post mortem change, the
precise nature of this material is unknown.

In this investigation, due to the number of people involved in responding to, collecting,
transporting and thawing the carcasses, it was not possible to maintain a standardized
approach to track body position or orientation during each of these procedures. Further,
individual animals were stored in freezers of different types including frost-free freezers,
which have freeze-thaw cycles, that were also considered a potential source for free blood
or hemorrhagic artifact. Therefore, definitive differentiation amongst congestion,
hypostasis, and red staining of tissues found during necropsy examinations (antemortem
versus perimortem injury or post mortem dependent pooling) was hindered. The
reddened tissue discoloration observed in all the animals was considered to be related to a
combination of freezer artifact and autolytic (liquefactive) change.
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In animals that present with no historical information or prior clinical evaluation and in
advanced stages of autolysis, the precise cause of death cannot always be determined.
Over the course of the last 4-5 years, a precise cause of death has not been determined in
approximately 50% of necropsied animals from southern British Columbia and northern
Washington State (S. Raverty, pers. comm.). Post mortem decomposition or insufficient
time from the initial insult to development of histologically or grossly definitive lesions
may hamper precise determination of a cause of death. Due to the state of decomposition
and the very nature of strandings which provide only snapshots of information in the life
an animal, comprehensive biological data on all important factors and acute or chronic
disease state in any of these animals was not available.

CONCLUSION

No common cause for the increased number of harbor porpoise strandings observed in
Washington State 2 May — 2 June 2003 was found. A presumptive cause of death was
determined for five of 11 harbor porpoises that were examined. Lesions consistent with
or diagnostic for acoustic trauma were not identified in any of the 11 porpoises that were
examined. The multidisciplinary team noted that lesions consistent with acoustic trauma
can be difficult to interpret or obscured, especially in animals in advanced post mortem
decomposition. The possibility of acoustic trauma as a contributory factor in the
mortality of the porpoises examined could not be ruled out. Very little is known about
acoustic trauma as a mortality factor in cetaceans and further investigation into its
pathogenesis and impact is warranted. Furthermore, efforts to support the prompt and
systematic search and recovery of stranded marine mammal carcasses in the region may
benefit future such investigations, should they occur.
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GLOSSARY
Agonal: Occurring at the moment of or just before death.
Antemortem: Before death.

Anterior: Situated in front of or in the forward part of an organ, toward the head end of
the body.

Atelectasis: The collapse of part or all of a lung by blockage of the air passages
(bronchus or bronchioles), or by very shallow breathing.

Autolyzed: Enzymatic, bacterial or self-digestion of cells or tissues after death.
Avulsed: Torn off from.

Basioccipital: Pertaining to the back of the skull or head.

Commensal: Living in a state of commensalism which is a relation between two kinds
of organisms in which one obtains food or other benefits from the other without
damaging or benefiting it.

Comminuted: Reduced to small particles.

Computerized tomography: The creation of an image displaying anatomic information,
created by a computer synthesis of x-ray transmission data obtained in several different

directions in a given plane.

Congestion: Excessive or abnormal accumulation of fluid (e.g., blood) in a tissue or
organ.

Contusion: An injury of a part without a break in the skin; a bruise.
Diffuse: Widely distributed.

Dura mater: The outermost (and toughest) of the three membranes (meninges) covering
the brain and spinal cord.

Ectatic: Distended or dilated.

Edema: An abnormal infiltration and excess accumulation of serous fluid in connective
tissue.

Erythema: Abnormal redness of the skin due to vascular congestion and hyperemia.

Etiology: The cause(s) or origin of a disease.
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Extravasation: A discharge or escape, as of blood, from a vessel into the tissues.
Fascia: A band or sheet of fibrous tissue deep to the skin.

Florid: In full bloom; occurring in fully developed form.

Fibrosis: The formation of a scar.

Gross findings: Observations of organs and tissues that are visible to the naked eye.

Hemorrhage: The escape of blood from the vessels (often associated with an organized
clot). The effect of hemorrhage depends on the rate, volume and location of the bleeding.

Histological findings: The branch of anatomy that deals with the minute structure,
composition, and function of these tissues (histopathological findings: the histology of

diseased tissues).

Hypostasis: The gravitational settling of blood in the dependent parts of an organ or
body.

Imbibe: Absorb a liquid (such as blood).

Inferior: Situated below, or directed downward; used in reference to the lower surface
of an organ or structure.

Inguinal: Of, relating to, or found in the groin.

Lesion: Wound, injury, or pathological change in a tissue.

Lividity: Discoloration of dependent parts due to the gravitation of blood.
Morbidity: Condition of being diseased or sick.

Morphology: The science of the form and structure of organisms, organs and tissues.
Necrosis: The sum of the morphological changes indicative of cell degeneration and
death and caused by a complex disruption and progression of subcellular processes. It

may affect groups of cells or part of a structure or an organ.

Parenchyma: The functional elements of an organ (as distinguished from its framework,
or stroma).

Pathology: The branch of science concerned with all aspects of disease, especially the

essential nature of disease, with special reference to the structural and functional changes
in tissues and organs of the body which cause or are caused by disease.
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Per os: By mouth.

Peribullar: Around the bullae, the tissues and space surrounding the bony housing of the
ear.

Perimortem: Around the time of death.

Peritonitis: Refers to inflammation of the peritoneum, a membrane that covers the
surfaces of both the organs that lie in the abdominal cavity and the inner surface of the
abdominal cavity itself.

Perivascular: Situated around a vessel.

Petechial: Characterized by pinpoint, nonraised, well delineated, purplish red spots
caused by intradermal or submucosal bleeding.

Pia mater: The innermost of the three membranes (meninges) covering the brain and
spinal cord.

Post mortem: After death.

Posterior: Situated in back of, or in the back part of, or affecting the back part of a
structure.

Pulmonary: Pertaining to the lungs.

Purulent: Containing, consisting of, or being pus.
Sequela: An consequence of disease or injury.
Serosa: An enclosing thin membrane.

Significant finding: Any pathologic finding that is considered not normal for that tissue,
organ, or specimen.

Subcutaneous: Beneath the skin (includes the epidermis and dermis [blubber]).
Superior: Situated above, or directed upward.

Vitreous humor: Fluid contained within the eye.

61



Figure 1. — Reported porpoise strandings in Washington State 2 May — 2 June 2003
(Courtesy of B. Hanson).
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Table 1. Reported harbor porpoise stranding events in Washington State - 2 May - 2 June 2003.

Initial cT Carcass
Date of |n.|t|al Location County carcass Field ID Registration Sex Date Scan Necropsy  condition Cause of death
observation i, number collected date code at
condition 7/20/03
necropsy
Neck Point, Shaw .
5/2/2003 Island San Juan 2 2003-SJ006 03NWRO05001 F 5/2/2003 yes | 7/23/2003 3 Not determined
County Park 05/08/03
5/4/2003 Y - Clallam 4 DNG-03-002 03NWRO05003  F | head & fetus yes N/E 4+ N/E
Dungeness Spit
collected
5/4/2003 SOUMY PaTKs o am 4 N/E 03NWRO05004 U  notcollected  no N/E N/E N/E
Dungeness Spit
5/4/2003 jﬁ‘;ﬁsf’s':aﬁzam' SN San Juan 3 2003-SJ007 | 03NWRO05005 F  5/5/2003 no | 7/24/2003 3 Not determined
5/5/2003 ?S:rfhljaer?gh Sa san Juan 3 2003-5J008  03NWRO05006 F | 5/5/20038 = yes  7/23/2003 3 Salmonella septicemia
5/6/2003 Dungeness Spit Clallam 2 DNG-03-001 = 03NWRO05007 = F 5/6/2003 yes | 7/22/2003 2+ Not determined
Ennis Creek 7/53;8'3- Not determined
5/6/2003 | . " Clallam 3 OCNMS03Pp01 = 03NWR05008 M 5/6/2003 yes . 4 (peritonitis maybe
Discovery Trail 7/24/03- .
contributory)
body
5/12/2003 est Beach, Island unknown N/E 03NWRO05033 U  notcollected  no N/E N/E N/E
Whidbey Island
. Grays
5/12/2003|Ocean City Harbor 3 N/E 03NWRO05034 | U | not collected no N/E N/E N/E
5/13/2003 AAMiralty Head, -y 2 WIC0513035D | 03NWR05010 M 5/13/20038 = no  7/24/2003 3+ Not determined (likely
Whidbey Island occipital base fracture)
Ediz Hook, Port .
5/16/2003 Angeles Clallam 2 OCNMS03Pp02 A 03NWRO05011 F 5/16/2003 yes | 7/23/2003 3 Cranial fractures
5/17/2003 -3900n Point Island 2 WIE051703SB  03NWRO05019 F  5/17/2003 ~ no  7/23/2003 3 Not determined
Whidbey Island
5/20/2003 .I]Euaagr:elsl:;g::jt A san Juan 2 2003-5J009  03NWRO05012 M | 5/20/2003 = yes  7/23/2003 2 Not determined
6/2/2003 Long Beach Pacific 2 CRC-490 03NWRO06005 M 6/2/2003 yes | 7/22/2003 2 Bronchopneumonia
2 = fresh

3 = moderate decomposition
4 = advanced decomposition




Table 2. Spatial distribution of harbor porpoise stranding events in Washington State for all months of the year (1992 - June 2003).

Inland waters QOuter coast Totals

Year
1992 2 8 10
1993 6 2 8
1994 4 0 4
1995 5 0 5
1996 0 0 0
1997 2 0 2
1998 5 0 5
1999 2 0 2
2000 4 2 6
2001 14 1 15
2002 9 0 9
Totals 53 13 66
2003 (thru June 30) 12 3 15




Table 3. Harbor porpoise stranding events in Washington State 1992-2003 (April - June).

April  May | June Total Total number events for year | Percent of annual stranding
Year
1992 0 2 0 2 10 20
1993 1 2 1 4 8 50
1994 0 1 0 1 4 25
1995 2 0 0 2 5 40
1996 0 0 0 0 0 0
1997 0 1 0 1 2 50
1998 2 0 0 2 5 40
1999 0 1 0 1 2 50
2000 1 0 0 1 6 17
2001 1 7 0 8 15 53
2002 1 2 2 5 9 56
Totals 8 16 3 27 66 41
2003 1 13 1 15 15 -




Table 4. Freezer types and specifications used to store and transport harbor porpoise carcasses prior to necropsy.

Type (top-
Manufacturer/Model load/chest vs. walk- Location Cycle type Carcass Number(s)
in)
. NOAA/National Marine Frost-free
Kalt Thermoguard Walk-in Mammal Lab (Building 4) (-20-0F) 03NWRO05012
. NOAA/National Marine .
Horeco (model unknown) Walk-in Mammal Lab (Building 32) Frost-free All specimens
University of 03NWRO05001
Kenmore 11233 Top-load Washington/Friday Harbor | Manual defrost 03NWRO05005
Laboratory 03NWRO05006
Kenmore (model unknown) Top-load Center for Whale Research | Manual defrost 03NWRO05012
03NWR05001
03NWR05003
03NWRO05006
NOAA/Office of Protected 03NWRO05007
Kenmore 13551 Top-load RESOUICES Manual defrost 03NWRO05008
03NWRO05011
03NWR05012
03NWR06005
Kenmore 67519231796 Top-load USFWS/Dungeness - ol defrost  03NWR05007

National Wildlife Refuge




Table 5. Body composition of harbor porpoises (Phocoena phocoena) examined during necropsy session. Comparative "normal” data are from Atlantic harbor porpoises presented in McLellanet al . (2002).

ID # Sex| TL | TBM| Blubber | “"Normal blubber | Blubber | “"Normal" blubber | Axial muscle | “Normal® axial muscle | Axial muscle | “Normal® axial muscle Notes
(cm) | (kg) | mass (kg) mass (kg) /TBM (%) ITBM (%) mass (kg) mass (kg) ITBM (%) ITBM (%)
03NMRO05001 | F | 136 | 39* N/E 10.88 +/- 1.17 CBD 29.47 +/- 3.16 7.39 8.44 +/- 1.94 CBD 21.65+/-2.41 Scavenger damage limited blubber and % analyses
Axial muscle mass within normal range
03NWRO05005 | F | 126 |33.5*| 1359 10.88 +/- 1.18 CBD 29.47 +/- 3.17 6.44 8.44 +/- 1.95 CBD 21.65+/-2.41 Blubber mass higher than normal
Axial muscle mass slightly below normal range
03NWRO05006 | F | 152 |48.5* N/E CDB N/E CBD Severe decomposition and scavenger damage
03NWRO05007 | F | 145.5]38.5* N/E 7.56 **8.44 +/- 1.95 **This animal is longer than the normal sample
in McLellan et al. 2002
03NWRO05008 | M | 146 | N/E N/E 12.79 +/- 1.69 CBD 24.69 +/- 2.46 N/E 11.54 +/- 1.76 CBD 24.59 +/- 2.03 Severe decomposition
03NWRO05010 | M | 154 | N/E N/E CBD N/E CBD Severe decomposition and scavenger damage
03NWRO05011 | F | 136.5] 37* 12.72 10.88 +/- 1.18 CBD 29.47 +/- 3.17 6.70 8.44 +/- 1.95 CBD 21.65+/-2.41 Scavenger damage limited % analyses
Blubber mass higher than normal
Axial muscle mass within normal range
03NWRO05019 | F | 138 |37.5* N/E CBD N/E CBD Decomposition and scavenger damage
03NWRO05012| M| 123 | 30 9.15 10.00 +/- 1.70 29.7 29.62 +/- 2.04 5.36 6.98 +/- 1.19 17.9 20.06 +/- 2.04 Total mass of this specimen slightly below that of
normal range for immature males (34.7 +/- 4.5 kg)
Blubber within normal range
Axial muscle below normal range
03NWRO06005| M | 146 | 39 8.98 12.79 +/- 1.69 23.03 24.69 +/- 2.46 8.08 11.54 +/- 1.76 20.71 24.59 +/- 2.03 Total mass of this specimen below that of normal

range for mature males (47.1 +/- 4.9 kg)
Blubber mass, axial muscle mass and
Axial muscle/TBM(%) below normal range

If scavenger damage precluded collecting blubber and/or axial mass on both sides, reported values represent 2 times the value for a single side. Blubber and axial muscles are bilaterally symmetric (McLellan et al. 2002).
* = Minimum estimate of total body mass (TBM) due to tissue loss or carcass decomposition.
TL = Total length
CBD = Could not be determined




Table 6. Bacteriology results for harbor porpoise specimens

Bacteria Isolated

03NWRO05001

03NWRO05005

03NWR05006

03NWRO05007

Acinetobacter sp.

kidney, thymus,
mesenteric 1.n.

Actinetobacter johnsonii

thymus, thoracic fluid

Aeromonas hydrophila

spleen, thymus, lung,
spinal cord, liver,
hilar I.n., mediastinal
L.n.

Clostridium perfringens

small intestine

intestine

small intestine

small intestine

Enterobacter sp.

spleen, thymus, spinal
cord, liver, hilar I.n.,
mediastinal I.n.

brain, mammary gland,
spleen, spinal cord,
thymus, hemothorax,
mesenteric I.n., lung

Enterococcus sp.

Eschericia coli -
non hemolytic

small intestine, thymus,
spleen, kidney, liver,
mesenteric I.n.

Moraxella sp.

Proteus sp.

mesenteric |.n.

Pseudomaonas sp.

small intestine, thymus,
spleen, mediastinal I.n.,
lung, mestenteric I.n.,
spinal cord

spleen, liver, hilar L.n.

Pseudonas flourescens

lung

Psychrobacter sp.

Raoultella terrigena

Salmonella newport
Group C2

Hilar 1.n., kidney, lung,
spleen, liver, thymus,
mesenteric I.n., small

intestine

Streptococcus
(non-hemolytic)

mammary milk

Streptococcus sp.(alpha)

small intestine

intestine

no bacteria isolated

kdiney, urine

I.n. = lymph node




Table 6. Bacteriology results for harbor porpoise specimens

Bacteria Isolated 03NWR05008 03NWRO05010 03NWRO05011
Acinetobacter sp.
Actinetobacter johnsonii
liver, kidney,
Aeromonas hydrophila mesenteric I.n., lung,
brain, spleen

Clostridium perfringens

small intestine

small intestine

small intestine, colon

Enterobacter sp.

lungs, spleen, mesenteric
I.n., epididymis abscess

Enterococcus sp.

liver, kidney,
mesenteric I.n., lung,
brain, spleen, small
intestine

liver, thymus, spleen,
mesenteric I.n., urine,
kidney, lung, spinal cord

Eschericia coli -
non hemolytic

kidney, lungs, mesenteric
L.n.

liver, kidney,
mesenteric I.n., lung,
brain, spleen, small
intestine

kidney, lung, spinal cord,
small intestine, colon

Moraxella sp.

Proteus sp.

Pseudomonas sp.

Pseudonas flourescens

Psychrobacter sp.

Raoultella terrigena

Salmonella newport
Group C2

Streptococcus
(non-hemolytic)

liver

Streptococcus sp.(alpha)

kidney, lungs, spleen,
mesenteric L.n.,

epididymis abscess,
small intestine

no bacteria isolated

I.n. = lymph node




Table 6. Bacteriology results for harbor porpoise specimens

Bacteria Isolated

03NWRO05019

03NWRO05012

03NWRO06005

Acinetobacter sp.

Actinetobacter johnsonii

Aeromonas hydrophila

spleen, lumbar L.n.,
kidney, liver, brain, spinal
cord, lung, pericolic I.n.,
small intestine

Clostridium perfringens

small intestine

small intestine

large intestine

Enterobacter sp.

Enterococcus sp.

Eschericia coli -
non hemolytic

spinal cord, lung,
kidney, small intestine

Moraxella sp.

prescapular I.n., brain,
kidney, spleen

Proteus sp.

Pseudomonas sp.

Pseudonas flourescens

Psychrobacter sp.

spleen, lumbar L.n.,
kidney, liver, brain, spinal
cord, lung, pericolic I.n.,
small intestine

Raoultella terrigena

liver, prescapular I.n.,
brain, mesenteric I.n.,
spleen, lung, liver swab,
kidney

Salmonella newport
Group C2

Streptococcus
(non-hemolytic)

Streptococcus sp.(alpha)

mediastinal I.n., lung,
kidney

no bacteria isolated

liver, spleen

abdominal fluid

I.n. = lymph node




Table 7. Trace mineral and Vitamin A analyses of liver, kidney and vitreous humor

Reference
03NWR 03NWR 03NWR | 03NWR | 03NWR 03NWR 03NWR | 03NWR | 03NWR 03NWR range (Porpoise
05001 05005 | 05006 | 05007 & 05008 05010 & 05011 | 05012 @ 05019 06005 and dolphin)
LIVER
Se (ppm) 2.98 1.99 1.6 4.24 12.43 5.93 2.11 2.92 3.19 10.56 0.90-38.0
Cu (ppm) 8 5 8 6.3 10.2 5.9 9 12 12.6 12.9 4.0-60.0
Zn (ppm) 59 25 40 27 36 47 62 41 56 84 22-120
Fe (ppm) 307 221 212 230 261 278 210 225 228 236 130-300
Mn (ppm) 5.8 3.8 4.6 35 5.7 5 6.5 4.9 4.8 55 1.0-10.0
Pb (ppm) <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <1.0
Cd (ppm) 0.2 <0.2 <0.2 <0.2 0.3 0.3 <0.2 <0.2 <0.2 0.6 <0.1-12.0
Ca (ppm) 92 314 49 302 78 96 133 65 39 46 38-200
Mg (ppm) 330 166 192 203 410 511 260 219 194 210 130-280
Vit A (mcg/g) 120 51 714 340 355 1011 520 800 298 <5 250-3000
Retinol (mcg/g) 82 35 457 219 172 710 318 419 186 <3
Retinol
palmitate
(mcg/g) 46 16 256 120 183 301 202 381 112 <3
KIDNEY
Cu (ppm) 3.3 4.1 4 59 4.8 4.1 4.2 6.2 5.3 3.8 3.0-7.9
Zn (ppm) 24 27 26 26 25 28 28 29 26 25 16-44
Fe (ppm) 146 115 158 112 215 151 123 106 159 69 90-150
Mn (ppm) 15 15 1.7 1.6 25 1.4 15 15 1.6 1.6 1.0-3.0
Pb (ppm) <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <1.0
Cd (ppm) 0.5 0.2 0.6 0.5 1.1 0.9 0.2 0.5 0.4 2.4 0.08-72.0
Ca (ppm) 154 79 179 148 323 98 167 134 127 160 60-150
Mg (ppm) 371 152 251 193 351 137 193 170 280 185 120-240
Reference
range
VITREOUS (cattle)
Ca (mg/dl) 8.8 6.4 7.7 5.3 8 5.8 6.0-7.5
Mg (mg/dl) 10.32 7.04 20.79 5.24 10.4 4,94 1.9
P (mg/dl) 37 72 64 40 46 51 1.9-2.7 1.3-3.0
BUN (mg/dl) 54.5 73.9 57 1134 52.1 59.8 9-16(serum)

Bold type indicates value(s) outside of reference range.




Table 8. Summary of CT scan analysis

Anatomic Site

Ears

Peribullar regions

left

right

Internal Auditory Canal

left

right

Nerve

left

right

Middle ear

left

right

Inner ear

left

right

Acouto-Vestibular/ Fascial

Case Number
03NWRO05001

03NWR05003

extensive parasitism and good pneumatization aerated and normal

clot formation and good pneumatization

well defined and intact

well defined and intact

intact and well defined

intact and well defined

no significant findings, distinct middle ear
spaces and well defined corpus cavernosum

no significant findings, distinct middle ear
spaces and well defined corpus cavernosum

canals symmetric and normal

canals symmetric and normal

aerated and normal

canals normal

canals normal

partially degenerate nerves

partially degenerate nerves

aerated, retracted corpus cavernosum, intact
ossicles, round and oval windows

aerated, retracted coprus cavernosum, intact
ossicles, round and oval windows

symmetric and apparently normal canals

symmetric and apparently normal canals




Table 8. Summary of CT scan analysis

Anatomic Site

Ears

Peribullar regions

left

right

Internal Auditory Canal

left

right

Acouto-Vestibular/ Fascial
Nerve

left

right

Middle ear

left

right

Inner ear

left

right

Case Number
03NWR05006

well aerated and normal

dorsal retrobullar space, extensive hemorhage

no evidence of hemorrhage or parasitism, left tympanic bone
partially demineralized

intact and well defined canal

internal auditory canal well defined

intact and well defined

normal with distinct middle ear space and well defined corpus
cavernosum, round and ovarl windows normal

normal with distinct middle ear space and well defined corpus
cavernosum

no significant findings

no significant findings

03NWRO05007

clear and well aerated, well defined suspensory ligament

clear and well aerated, well defined suspensory ligament

no evidence of blood or abnormal material

no evidence of blood or abnormal material

intact, but in some sections, degenerative change evident

intact, but in some sections, degenerative change evident

distinct air spaces, well defined corpus cavernosum, normal
ossicles and round windows

distinct air spaces, well defined corpus cavernosum, normal
ossicles and round windows

canals symmetric and normal, possible intracochlear blood

canals symmetric and normal, possible intracochlear blood




Table 8. Summary of CT scan analysis

Anatomic Site

Ears

Peribullar regions

left

right

Internal Auditory Canal

left

right

Acouto-Vestibular/ Fascial

Nerve

left

right

Middle ear

left

right

Inner ear

left

right

03NWRO05008

generally clear, well aerated,

substantial parasitism
generally clear, well aerated,

moderate parasitism

normal and unremarkable

normal and unremarkable

normal

normal

clearly delineated air spaces and
well defined corpus cavernosum

clearly delineated air spaces and
well defined corpus cavernosum

symmetric and normal, normal

intracochlear fluid
symmetric and normal, normal

intracochlear fluid

Case Number
03NWRO05011

two masses (organized clot and
moderate parasitism) and bone
fractures

no significant findings

no significant findings

no significant findings

no significant findings

no significant findings

no significant findings

no significant findings

in apical and middle turns, blood

in apical and middle turns, blood

03NWRO05012

intact, moderate density parasitic masses

and no other signficant findings

intact and no signficant findings

intact and no significant findings

intact and no significant findings

intact and no significant findings

intact and no significant findings

intact and no significant findings

intact and no significant findings

normal, no evidence of blood or other

intracochlear abnormalities

normal, no evidence of blood or other

intracochlear abnormalities

03NWR06005

extensive parasitism

extensive parasitism

no significant findings

no significant findings

no significant findings

no significant findings

extensive parasitism

extensive parasitism

no significant findings

no significant findings




Table 9: Concentrations of selected persistent organic pollutants measured in blubber of harbor porpoise that stranded
at various sites in Washington State, May - June 2003.

Registration AgeLength Condition Percent ng/g, wet weight ng/g, lipid weight

number Sex classt (cm) of carcass lipid] B-HCH  HCB YCHLDs >DDTs >PCBs] B-HCH HCB >CHLDs >DDTs > PCBs
03NWRO05005 Femalemmature 126 Mod. dec.§ 74 400 430 1,200 5,600 5,900 540 580 1,600 7,600 8,000
03NWRO05001 Female mmature 136 Fresh 68 190 190 560 2,300 2,600 280 280 820 3,400 3,800
03NWRO05011 Female mmature 137 Fresh 75 240 210 640 3,100 3,000 320 280 850 4,100 4,000
03NWRO05019 Female mmature 138 Fresh 75 230 270 670 2,700 3,700 310 360 890 3,600 3,600
03NWRO05006 Femalemmature 152 Mod. dec.§ 83 270 280 730 3,400 3,400 330 340 880 4,100 4,100
03NWRO05007 Female mmature 146 Fresh 70 330 330 980 4,400 5,800 470 470 1,400 6,300 8,300
03NWRO05012 Male mmature 123 Fresh 69 310 250 880 3,800 4,500 450 360 1,300 5,500 6,500

03NWRO06005 Male Adult

Overall immature mean + SE

146 Fresh

44

280 + 29 280 + 33

250

39

810 £+ 92 ,600 + 460 ,100 + 540

1,200 5,700 6,800

390 + 41 380 + 44 ,100 + 130 -, 900 * 640 ,500 + 850

570

89

2,700

13,000

15,000

fResults of analyses from Environmental Conservation Division, NWFSC, NMFS, Seattle, WA
tAge class of each animal estimated from length data using information from Gearin PJ, Melin SR, DeLong RL, Kajimura H, Johnson MA (1994)

Harbor porpoise interactions with a chinook salmon set-net fishery in Washington State. Rep. Int. Whal. Comm. (Special Issue 15):427-438.

8Mod. dec. = moderately decomposed




Appendix A. — Level A Stranding forms

MARINE MAMMAL STRANDING REPORT - LEVEL A DATA

FIELD # NIMFS REGIONAL #: B MNATIONAL DAT ABASE#:
T NmFEUSET
COMMON NAME GEMUS SPECIES
EXAMINER Letterholder
MName: Affiliation
Address Phone
LOCATION OCCURRENCE DETAILS M S#:
Mass Stranding, Oves OnNo  #aAnimals: (hMESUSE)
State County
City Signs of Human Interaction Oves Owno O Couldnot be Determined (CBD)
Losaliby Detals (Checl one ar more) 0 1. Boat Collision L1 3 Fishery Interaction
02 shot [ 4 other Human
Interaction
Latitude: M
LS How determined: [ External Exam U Internal Exam 1 Mot Examined
Longitude: W
Other Causes Oves Owo UOcBD Describe
DATE OF INITIAL OBSERVATION DATE OF EXAMINATION (LEVEL- &) [ Not Able to Examine
Year: Manth Day: Year. Month: Day
STATUS (Check ONE) CONDITION {Check ONE)
0 1. Alive 04 Advanced Decomposition 0. Alive 0 4. Advanced Decomposition
O 2. Fresh Dead 0 5. Mummified!Skeletal O 2. Fresh Dead 0 5. Mummified/Skeletal
0 3. Moderate Decomposition 06 Dead - Condition Unknown 0 3 Moderate Decompasition O 6. Dead - Condition Unknown
INITIAL LIVE ANIMAL DISPOSITION {Check one or more) MORPHOLOGICAL DATA
O 1. Left at Site 0 5. Euthanized at Site
0 2. Immediate Release at Site 06 Died at Site SEX {Check ONE) AGE CLASS (Check ONE)
O 3. Relocated 0 7. Transferred to Rehabilitation O 1. Male O 1. Adult 0 4. Pup/Calf
04. Disentangled 0 8. Died during Transport 0 2. Female 0 2. Subadult 0 5. Unknown
0 9. Other 0 3. Unknown 0 3. Yearling
CONDITION {Check ONE) Straight Length Ocm Oin Oactual O estimate
0 1. Sick 03 Apparently Healthy 05 Other Weight - Oky Olb Oactual O estimate
02 Injured 04, Qut of Habitat
Date Rehabllitation Facility PHOTOSVIDEOS TAKEN: OYES OMNO
Disposition
Comments
TAG DATA WHOLE CARCASS DISPOSAL (Check one or more)
1D # Color  Type " Flacement Applied Present 01 Left at site 0 4 Renderad 07 Unknown
E(ijchONLlE) o i 0 2. Buried 05 Sunk
LF LR RF RR O 3. Towed 0 6. Frozen for Later Examination
L DE L o SPECIMEN DISPOSITION (Check one or more)
LFLRRF RR 0 1. Scientific collection
D DF L o o O 2. Educational collection
LFLR RF RR 0 3. Other
D= Dorgal, DF= Dorgal Fin, L = Lateral Body
LF=Left Front, LR = Left Rear, RF = Right Front, RR = Right Rear Comments
NECROPSIED OYES DOMNO Date:
NECROPSIED BY:

NOAA Form 53-864 (rev. 6-01) OMB No. 0645-0178; Expires May 31, 2004 PLEASE USE THE BACK SIDE OF THIS FORM FOR ADDITIONAL REMARKS



/MARINE MAMMAL STRANDING REPORT

Moo 734

- NMFS USE
FIELD NO.._ .0 3 SJTOOC NMFS REGISTRATION NO.: 03AR05™ | ¢ )
COMMON NAME: o : aENus: Phocoeua SPECIES: phacnaua
EXAMINER
Name:—— Adency: The Uhale Musem Phone: -
Address: .
LOCATION TYPE OF OCCURRENCE
State: l.L_) ft County: Sawn ju(lv\ Mass Stranding: (] Yes DI No  # Animals
City: Human Interaction: [JYas [JNo &7
Locallty Details: Check cne: [J 1. Boat Collision
Floatouwg ofP O 2. shet .
d [ 3. Fishery Interaction
Nec k& 4. Shhaa) [] 4 Other
T
1o \GL\ACA How determined:
*Latitude: N { Cther Causes (if known):
*Longituda: w
DATE OF INITIAL OBSERVATION: DATEﬁF EXA%NATION:
Y. _AO0 Mo. 5 Day ), o16) _ 5 Day 2
CONDITION: Check ona: [ 1. Alive CONDITION: Checkena: [ 1. Alive
[ 2. Freshdead [ 2. Fresh dead
O 3. Moderate decomp. [1 3. Moderate decomp.
[l 4. Advanced decomp. [J 4. Advanced decomp.
] 5. Mummified [} 5. Mummified
(1 7. Unknown [OJ 7. Unknown
LIVE ANIMAL — Condition and Disposition: TAGS APPLIED?: ] Yes No
Chack one or more: [ 4. Relsased at site TAGS PRESENT?: [ Yes Na
[ 2. sick
{7 3. Injured Dorsal Laft Right
[ 4. Died
[1 5. Euthanized Tag No.(s):
8 3 E:h;::::‘atad and released Color(s):
Transported to: Type:
Placement
o, | O Died O Reloased Date: FrontRear FrontRear
{ CARCASS — Disposition: MORPHOLOGICAL DATA;
™)1 Check one: O 1. Left at site Sex -~ Check one; T 1. Mate
{ [ 2. Buried %) 2. Femala
~5 L] 3. Towed O 2. Unknown
4. Sci. collection: (see below) _
5. Edu. collection: (see below) Straight Length: dem Cin [ est
{3 6. Other “Weight kg C11b O est
[ 2. Unknown _ PHOTOS TAKEN? S ek O No
NECROPSIED? B, ves [T No '4\’&'5\013 X At pecropsy
Otored 1w . fyeeZer

REMARKS: L&M%LM% .

DISPOSITION OF TISSUE/SKELETAL MATERIAL:

NOAA Form 8%-864

OMB#0848-0179, axpires 01/31/97

) ] *Aecord data if available
it is sstimated that completion of this form requires 20 minutes,
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MARINE MAMMAL STRA

T o gam 7,
N lNGgREPORT LEVEL A DA‘TA To et

1~L

MU lt;»@ 3
NEW DNG-03-002- NMFS REGIONAL #: 05 NW@OD 3 NATIONAL DATABASE #:. [Cou? %’

COMMON NAME:__P(Zf‘QQLSL GENUS: - SPECIES:

mma_

EXAMINER . _ Letterhoider: _
Name: Py — Afﬁnaﬁoq: ' s Fws .
Address: ~ . @ ovd ./LvQ&U.S Phone: ~

LOCATION OCCURRENCE DETAILS MS#i__

stnter W couny: CLALD Mass Stranding: OYES _H60  #Animals: e

City: 0.0 L4 Signs of Human lteraction: CTYES ~ [JNO £ TGould Not be Determined (CED)

Locality Details: "L‘L_&‘_% (Check one or more) ~ 1. Boat Collision 3. Fishety Interaction

Lattude: _ </2 ° 68 10 G4

2. Shot . [J4. Other Human interaction:

Howdetermined: [JExtemalExam [Jintemal Exam [ ]Not Examined

STATUS (Check ONE)

Longtude: __LA30 11* 58.6 " w | Ohercauses:  [CIvEs ' [Ino ‘[JcaD  Desorbe:
DATE OF INITIAL OBSERVATION DATE OF EXAMINATION (LEVEL A) [JNot Able to Examine
Yean._imnm: A Day: 0‘/ Yean 02033 Month: 5

CONDITION (Check ONE)

. DS Ol:her .
CONDITION (Check ONE) .. " :

1. Sick - Os. Apparenﬂyl-iaalﬂ!y
2. Injursd D4 OuiofHabIbat -

1. Alive [J4.AdvancedDecompositon - | CJ1.amve . | 764:AdvancedDecomposition
2. Fresh Dead 5. Mummified/Skeletal [jz.Fms_hDead - [I5. Mummifled/Skeletal
ERModemteDecmnposmon [J6.Dead = GondrﬂonUrdmom EIS'ModetateDeoomposiﬁon " [O&. Dead - Condition Unknown
INITIAL LIVE ANIMAL DISPOSITION (Gheck one ormore) . '] MORPHOLOGICAL DATA

Ot.LeftatSte - © [s.EuthanizedetSite - - :-}--._; sex (Chea\'ONE) AGE CLASS (@wckONE)
D)2 Immediate FleleaseatSne 6. Died at Site - > ,g1 Adult [74. PupCalt
03. Refocated N A Transferredtonehablmaﬁon I D12 Subadult (5. Unknown
4. bisentangled L - 8. Died DurhgTransport IR |:|3 Yearfing

Stra}gmtemm_aj_fg_/&n Dln Dacmal/ﬁesnmate

Elka E]b I:IacluaJ Clestimate

Gomme_rnts:
g
X —
7| TAGDATA .
Lo color  ype J4.Rendered {37, Unknown
.7 : } e : [O5. Sunk
: LF LR FIF HH EIB szenforLaterExamInatnon
L bR L Ot SPECIMEN msposmou (Ghock one or more)
L IF R RF na U DEH. sdentific Collesilon -
o . L E}zsdue&ﬁonalcouoeﬂon
%wcw 7 OMFR
'mooml.DF-oommn t.-memsocy - .| NECROPSIED (Jves - [INO  Date:
NOMmeas-emrev 601) '

OMB No. 06480178, Explres May 31, étm

PLEASE USE BACK SIDE OF THIS FORM FOR ADDITIONAL REMARKS
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Affiliation:

z/ . ‘ﬁ%v wg&,wy

sy d et
Address: i _PQELK&L_(.& Phone:____ = _
LOCATION OCCURRENCE DETAILS MS#;,
stater_L couny: Clgclarr) | MassStranding: Oves: %No - # Animals: s sa
City: Signs ot Human Interaction: [JYES  -[INO [ Couid Not be Determined (CBD)
Localty DGZHT .ZZ oy L7228 ¢ | (Checkoneormore) [11. Boat Collision [J3. Fishery Interaction
] 0 g = g I [J2. shot {14, Other Human Interaction:
Latitude: N | Howdetermined;  [JExtemalExam  [Jintemal Exam [ 1Not Examined
Longitude: W | OtherCauses: OOves  [ONO ([JGBD Describe:
DATE OF INITIAL OBSERVATION ﬂy #2723 DATE OF EXAMINATION (LEVEL A) W Not Able (0 Examing
Yaanrga@_ Month: Day: /nga!azs' Year: Month; Day: M A2
- STATUS (Check ONE) m CONDITION (Check ONE) A o0caXT>
1. Alive 4 postt O1. Alive (14, Advanced Decomposttion
2. Fresh Dead 5. Mummified/Skeletal [J2. Fresh Dead [15. Mummified/Skeletal
- [J3.Moderate Decomposition  [16. Dead —Condition Unknown [13. Moderate Decomposition (6. Dead ~ Gondition Unknown
5{; “ANITIAL LIVE ANIMAL DISPOSITION (Check one or more) MORPHOLOGICAL DATA
31, Left at Site [15. Euthanlzed at Site - SEX (Check ONE) 'AGE CLASS (Check ONE)
Dz. immediate Release at Site DG DledatSlte D-l Mate ’ |:]1.A.dult o D4_ PUNCBH e
Da- Relocated D? Transferred to Rehab“ltatlon D2 Femate Ez. Subadult DS. Unknown
[34. Disentangled [[18. Died During Transport [Js. Unknown Os. Yeamng" K
CONDITION (Check ONE) : Stralgl'ntLengm:_..__... I'_'Icm Elln Dactual L—_Iestlmate
£11: Sick - ~- {18, Apparently Heathy - -~ -~ [15. Other- Welght el — Ok Tw~ E]actual Dasﬁmate
[l2.1njured  []4.OctofHabhat - | R s
Date: -~ Rehabiitaion Faolity: [ roros o F:?.S_T_‘“‘E',___ ¢ Oves Ono S
Comments: - - &
0 -
o | — -
A 'tac DATA ' WHOLE CARCASS DISPOSAL {Cc‘sedconeomwrej__
| oF T Color T Type “Placemet (Ciclo Ono)  Applied Pressr | (117 Loftat Stte [J4.Rendered [77. Unknown
D DF L ..... D D Dz. Burbd_.. R Ds Sunk . T
- F LR RF AR - [:Ia.Towecl R . .[[J6. Frozenfor Later Examination
D DF L O o |SPECMEN DISPOSITION (Check one or more}
_ s LF LR RF RR ~ | 1. sdlentific Coltection . .
b OF L " < - - | Flo:Educational Collection - -
0. 0_ |03 other . - -
LF LR BERR - — JUN L
.C-“"'-'.'E"ts: " T
WO0ANT ML SR

-
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MARINE MAMMAL STRANDING REPORT nu e AST
FIELD NO-:_M S5 Joeol NMES REGISTRATION No.: ¢ 28 JUk (i AN {NMFS USE)

COMMON NAME: _H'MM_EQLEQDL GENUS: frhocoe e SPECIES: plocoena

EXAMINER ) i
Name: RN Agency: The thole Museus prone: ; .
Address: __Fyiday Havbor A
LOCATION TYPE OF OCCURRENCE
State: WPr County: Saa :S:“’*'A Mass Stranding: [ Yes &No # Animals '
City: Human Interaction: Bd Yes [ No &7
Locality Details: Check one: [J 1. Boal Collision
. Shot
Toackoson  Beach [1 2 Sho .
— o( Ed a. Fishery Interaction
S Jduan Lo lon O 4. Other
How detsmined: _ Lrxu ?/e A i Frs A('H)c'r Met
*Latitude: N | Other Causes (if known}:
“Longituda: W
DATE CF INITIAL OBSERVATION: DATE OF EXAMINATION: _
Y __A003 Mo. 5 Day b vr._R200% Mo, 5 Day_
CONDITION: Checkone: [ 1. Alive CONDITION: Check one: [] 1. Alive
O 2. Fresh dead ] 2. Fresh dead
X 3. Moderate decomp. (4 a. Moderate decomp.
[ 4. Advanced decomp. O 4. Advanced decomp.
[ 5. Mummified O 5. Mummified
[J 7. Unknoewn [ 7. Unknown
LIVE ANIMAL — Conditior and Disposition; TAGS APPLIED?: O Yes [ Mo
Check one or more: [ 1. Released at site TAGS PRESENT?: [ Yes O No
] e Sick
O 3. Injured Dorsal Laft Right
] & Died
[ 5. Euthanized Tag No.(sh
{1 6. Rehabilitated and released Color(s):
{7 9. Unknown
Type:
Transported to: e
Placement Front/Rear Front/Rear
{0 Died [] Released Date:
?\q\' CARCASS — Disposition: MORPHOLOGICAL DATA:
A | Check cne: {7 1. Lettat site Sex — Chack one: O 1. Male
‘I";\H [ 2. Buried X 2. Female
~ L1 3. Towed (0 2. Unknawn
K 4. Sci. collection: {ses below) _ | s N
O 5. Edu. collection: (see below) Straight Length: __{ "™\ ‘Q’cm Oin [Jest
[1 & Other “Weight (g [ 1o [ est
1 7. Unknown PHOTOS TAKEN? ?t\’es 1 Ne
NECROPSIED? wﬁ’es O N e

revancs: _Colle cted Loy MeofofJS\/- Stoced  n FHL dreezer

DISPCSITION OF TISSUE/SKELETAL MATERIAL:

NOAA Form 89-864 *Record dala if available
OMB#0648-0178, expires 01/31/97 It is estimated that completion of this form requires 20 minutes.
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MARINE MAMMAL STRANDING REPORT 5ID#
— {2 o € NMFS USE
FIELD NO.: 3603 - 5J00% NMFS REGISTRATION NO.; OSNWHC D ( ¢ ’)Iﬂ
COMMON NAME: _Hq_.chgf_{hf_pm&L aEnus: _Phocneuna SPECIES: —pUocaewa
EXAMINER S n
Name: U\\\\M \.’MW Agency: Phone:
Addrass:
LOCATION TYPE OF OCCURRENCE
Siata:|.£,2ﬂ Counw:m Mass Stranding: [] Yes [ No # Animals \
Gity: Human Interaction: [JYes [ONo R4
Locality Details: Check one: [ 1. Boat Collision
South  Booech I 2. Shot
[0 3. Fishery Interaction
Soon Tiacn Lelaud 01 4. Other
How determined:
*Latitude: N | Other Causes (if known):
*Longitude: w
DATE OF INITIAL CBSERVATION: DATE OF EXAMINATION: — S—
v 003 Mo. pay__H Yr._ ACO3 Mo. 2 Day
CONDITION: Checkone: [] 1. Alive CONDITION: Checkone: [ 1. Alive
] 2. Fresh dead O 2. Fresh dead
Ed 3. Moderate decomp, 1 3. Moderate dacomp.
O 4. Advanced decomp, [ 4. Advanced decomp.
] 5. Mummitied O s Mummified
O 7. Ynknown [ 7. Unknown
LIVE ANIMAL — Gondition: and Disposition: TAGS APPLIED?: O Ys DNo
Check one ar more: 1 1. Beleased at site TAGS PRESENT?: {3 Yes XJ No
O 2. sick
(] 3. Injured Dorsat Left Right
[ 4. Died
[] 5. Euthanized Tag No.(s):
] &. Rehabilitated and released Color(s):
[1 2. Unknown
Typs:
Transponed to: P
) ) Placemant Front/Rear Front/Rear
‘Q, ] Died [] Heleased Date:
r{;‘ CARCASS — Disposition: MORPHOLOGICAL DATA:
™~ | Check one: [ 1. Left at site Sex — Check one: [ 1. Male
3 [ 2. Buried 2. Female
L] 3. Towed 7. Unknown
BJ 4. Sci. collection: (see below) _ (%9
[ 5. Edu. collection: (see below) Straight Length: 2L Ly OemOin [Jest
] s. Other “Weight Clkg Ol b Ol est
O 2. Unknown PHOTOS TAKEN? Yes®  [J No
3 Ay HLENAE [-\r’bf‘
NECROPSIED? W?iYes ] Ne B!
rRemarks: _Collecte d Coc _necwo “95\3 . Stoved n FHL Ereesey

DISPOSITION OF TISSUE/SKELETAL MATERIAL:

NOAA Form 89-BE4

OMB#0648-0178, expires 01/31/97

*Record data if available

It is estimated that completion of this form requires 20 minutes.




SRR Ly Tl i T T _ Pt t'u"
|  MARINE mmnm. smmg;_ NG REFORY - CEVEL A DATA T
\{DF:ELD i DNG 03 00/  \ursacaionsL s m%_ NATIONAL Dﬁmsnsévxw—aw?-’w%
MoN Nawie:_ erbor P”P"a GENUS——-B&M_ SPECJES_,QAM ms.% |
EXAMINER .  Letiaoider. o

. Artiation: U 84 ?“_'LL ¥ @f‘fpfﬁ J&m:us
ross: - e pﬂr-f- P Phoner_ e
Add . - . w ‘?I’.u?..- . N

Mama: Ry

LOCATION | occurmence DETAILS o | MSH
Suate: hg‘ County cl o il ¥ Mass Steanding: ¢ [ves ﬁ'ﬂ{j“ # Animals; Bz
Cay: Sequin Signs of Humantnisraction: (JYES . (INO - I¥Coutd Notbe Determinad (D)
{ocaiity Detads; . A . it
Q:meﬁam_.; : (Cmdwmarmors) 131, 8oat Cotision - (33, Fishery Interaction :
AL l 3" - {}2. shot - [D)4. Other Human Ineractions o
L atitude: “4R 10 F- XA "J N Hdwdebermmed IjEiderﬁalexarn Tirtemat Exam TINot Exarmined
tongude. _{:8" OF 08 e* _w OterCavses:  [JYES [INQ [IC8D Descrbe:
DATE OF INTTIAL GBSERVATION 1+ ["DATE OF EXAMINATION (LEVEL A)  [] Not Athe fo Examine
yoar__ O Month:_Lg Day.___a é Year_ O3 Month: 38 Day:__ia 3
STATUS (Check ONE} _' - CONDITION (Chack ONE)
[31. Alive (4. Advanced Decompasition gt Allve 4. Agvanced Decomposition
%72. Fresh Dead 5. Mummitied/Skelatal 2, Fresh Dead [J5. Mummified/Sketstal
{19, Moderate Decompasition  (}6. Dead -- Condilion Unknown 3. Modérate Decomposiion  [J6. Dead - Condition Unknawn
INITIAL LIVE ANIMAL DISPOSITION (Check one or more) "1 MORPHOLOGICAL DATA
[31. Lot at Site. {715. Euthanized at Site | ‘BEX (Chock ONE} AGE CLASS {Chock ONE)
[D2.immediate Ralease at Site (16, Died af Stte _ [H.Male O 1. Adutt [J) 4. Pup/Qati
3. Relocated [37. Transterrad to Rehabilitation Mz' Female . - Oz subadur  [7]5. Unknown
[J4. Disentangled _ D&mﬂmwmﬁmwm 1 D)s. Ursnown [J3. Yealing
o L]9. Cther _ o :
CONDITION (Check ONE) Stalghtlength —— {Jem  [Oin [Jacwal [Jestirmate
[1. Sk (3. Apparentiy Healthy F15. Other Walight .- : kg Ok Cactual [Destinate
j2. tnjured [7)4. Oul of Habitat ' .. Ef
PHOTOSNVIDEDS YAKEN: [[YES NO
™y} Oate: e Rahabiiitation Facikty: ! OS TAKE a
x&L : Dispostion:
M Comments:
g
~d
TAG DATA R | WHOLE CARCASS DISPOSAL (Check one or mor)
D¢ Color Type * *Placement (Cicta Ong)  Applied Fresent | [J1. Loft at Shte : 4. Renered [17. Unknown
D OF L - - D)2 Buried [C1s. 8unk
{F LA RF AR 10 05 towed . L3 Frozen for Later Examiriation
D DF L 0o SPECIMEN DISPOSITION (Check ona or more)
F LA RF RR 1. Sclentific Collection '
D DF L 2. Educational Collection, - -
o o mm_gm . -
LF LR RF RA : Comments: !gaﬁf;ﬁm'
KNec aﬂﬁpﬁﬁa‘n——-—-—m«—
“DuDocsal: DF =Dores| Fin; Lalatom Bady NECROPSIED ﬁ QNG Date:
. LFalatt Front, Lit=Leh Rear. RE=Rig Fron; AReAight Rsar NEGROP&IED BY: Fz2lo3
" NOAA Form 65-864 (rav, 6-01) o . ' %
OMB No. 0648-0178( Expices May 31, 2004 PLEABEUBEMCKBMEOFWISFORHFOHAODITICBMLHEMM?I_K,““

20°d 8BLL6 /LS?Y 09FE X0 dwod MMN BULFLAEN WM dLZU:TO EO0-6T-
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- | pom' I..EVEL A DATA 55;‘*

MARINE MAMMAL ST

‘1"1

. FIELD# MNMSO‘S e ol NMFSHEGIONAL#_“‘. " "‘Ré’b’mﬁ NATIONAL DATABQ[SLE #7'1&}3 7ok

STSSEE TR USS
COMMON NAME: Ha-V’bl?/ pvm@_&eewus P hDCD&Vlﬁ-— SPECIES: Phocoe.nm
EXAMINER Letterholder:

——y ' a

Name: = ny -- Affiliation: OLHNDIC, C@ﬂ-ﬁ“' Mahwuﬂ WN m
Address: - ammrEillw T ey PMMQ&QL) wﬂ Phone: . e =

LOCATION OCCURRENCE DETAILS MS#: I
st WA couny: Labioum Mass Stranding: Oves N0 #Animals: reRes
City: Povy dwo e{w S Signs of Human Interaction: [J YES ﬁNO [T Could Not be Determined (CBD)

Localnyfetaus ON Descesveny vl

or S oL [} m_ vl {Check one or more) 1. Boat Collision {]3. Fishery Interaction
d [J2. shet (]4. Other Human Interactions—

Latitude: N | Howdetermined: %Extemal Exam [Jinternal Exam [ Not Examined

Longitude: W | OtherCauses: [Oyes [JNO [JCBD Describe:

DATE OF INITIAL OBSERVATION DATE OF EXAMINATION (LEVEL A) {"1Not Able to Examine
Year: 2003 Month: 2 Day: T}r Year: Month: Day:

STATUS (Check ONE) CONDITION (Gheck ONE)

1. alive [34. Advanced Decomposition 1. Alive [J4. Advanced Decomposition

2. Fresh Dead []5. Mummified/Skelstal (2. Fresh Dead [J5. Mummifiec/Skeletal
ﬁ:_ Modsrate Decomposition  []6. Dead— Condition Unknown .| 3. Mederate Decomposition  [J6. Dead ~ Condition Unknown
INITIAL LIVE ANIMAL DISPOSITION (Check ene or mors) MORPHOLOGICAL DATA

1. Lett at Site {C]5. Euthanized at Site SEX (Check ONE) AGE CLASS (Check ONE)
[J2.immediate Release at Ste (6. Died at Skte P male _ 1. Adutt 4. Pup/Calf

[J3. Relocated [17. Transferred to Rehabliitation (2. Femate [2.Subadult (5. Unknown
[J4. Disentangled g 8. gi;: During Transport []3. Unknown {]3. Yearling

. 8. T ’
CONDITION (Check ONE}) Stralght Length: _\_Ll—__b_ Mm‘n Qin Mac'lual [estimate
[d1.8iex 3. Apparently Healthy (1. Other Weight kg  Owb Dactual [Jestimate
[12. Injured [J4. Out of Habitat
PHOTOSNIDEOS TAKEN: MYES NO

Data:__ Rehabilitation Facility: :
M - | osstn heod_£ fioze fov

Comments: ]
TAG DATA WHOLE CARCASS DISPOSAL (Check one or mote}
10# Color Type *Placement (Circle One)  Applied Present m.l_eﬂatsne %{.‘:E_Pl- [J4.Réndered [J7.Unknown
' D DF L 0 O (2. Buried {15. Sunk
LF LR RF RR : [13. Towed (186. Frozen for Later Examination
b DF L O 0O SPECIMEN DISPOSITION (Check one or more)
LF LR RF RR 1. Sclentific Collection
0 . [J2. Educational Collection
OF 1L (O 0O |Os. Oter
LF LR RF RR Co 7}:%17'4 neay” C&MQ’IM UMV
= : " haad ﬂu{os_ﬁ -
E.m . |'Necrorsiep \Eves DNo Datg; bndy #2202, "
HWWWRR’“WW NECROPSIED —
 NOMESmBbEskm oo ¥ w,’ﬂ?‘gﬁ SR VL, 2y

" OoMB No 0646-0178. Emires May 81, 2004 e E USE BACK SIDE OF THIS FORM FOR ADDW RE!

Ay
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ADDITIONAL FIEMAHK_S I

. . . S i T
. o e m N T T N o

ADD!TIONAL IDENTIFIEH*' A B | |
 Fvst_calld in bwwcman( 'MAW@@
When She. spu0 1t _on Tuesalav e . — 100l her oSl dO
Fx/no/f right contapt . Ste contpited S@%&MM o
/o3, <

DISCLAIMER

These data should not be used out of context or without verification. This should be strictly enforced when reporting signs of human
interaction data.

DATA ACCESS FOR LEVEL A DATA

Upon written request, certain fields of the Level A Data Sheet will be released to the requestor provided that the requestor credit

the stranding network and the National Marine Fisheries Service. The National Marine Fisheries Service will notify the contributing
stranding network members that these data have been requested and the intent of use. All other data will be released to the requestor
provided that the requestor obtain permission from the contributing stranding network and the Naticnal Marine Fisheries Service.

PAPERWORK REDUCTION ACT INFORMATION

Public reporting burden for the collection of information is estimated to average 20 minutes per responss, including the time for
reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing
the collection of informatlon, Send comments regarding this burden estimate or any other aspect of the collection of Information,
including suggestions for reducing the burden to: Chief, Marine Mammal Conservation Division, Office of Protected Resources,
NOAA Fisherles, 1315 East-West Highway, Silver Spring, Maryland 20910. Notwithstanding any other provision of the law, no
person Is required to respond to, nor shall any person be subjected to a penalty for failure to comply with, a collection of information
subject to the requirements of the Paperwork Reduction Act, unless the collection of information displays a currently valid Office of
Management and Budget (OMB) Control Number.




MARINE MAMMAL STRANDING REPORT - LEVEL A DATA

Few (> - LD - [GO NMFS REGIONAL #_ 00 3 N w . 503 5 NATIONAL DATABASE #:

] {NMFS LUSE) [NMFS USE)
common navie: 1z el Yor }ﬂ:},s‘a_ GENUS: P‘/\L‘ SPECIES: i:)l’lOCOQMa_/
EXAMINER _ _ Letterholder:
Name: b % e L W atke bers Affiliation:
Address: Phone:
LOCATION QCCURRENCE DETAILS MS#: RSUSE
sl ing: Y i : 4‘7
State: M County-)-‘ > ( G ! c.). Mass Stranding [Ad¥Es F(NO | # Animals
City: - Signs of Human Interaction: [J YES [INO Fﬁ:ould Not be Determined (CBD)
L . tails: st . -
ity DTE}]S,I 1 I b A ES | {Check one or more) [1. Boat Collision [ a. Fishery Interaction
J * [12. Shot [C]4. Other Human Interaction:
Latitude: n | Howdetermined:  [JExtemal Exam [ intemal Exam Mlot Examined
Longitude: W | OtherCauses: OYes [InNO Efgan Describe:
DATE OF INITIAL OBSERVATION DATE OF EXAMINATION (LEVEL A) wot Able to Examine
Year'..._l Month: _QZL Day: _/_ Year: Monith: Day:
STATUS (Check ONE) CONDITION (Check ONE)
1. Alive {1 4. Advanced Decomgposition [01. Alive [J4. Advanced Decomposition
[J2. Fresh Dead {15. Mummified/Skelatal [12. Fresh Dead [C15. Mummified/Skeletal
3. Moderats Decomposition ﬂe Dead - Condition Unknown [}3. Modarate Decomposition [ 6. Dead — Condition Unknown
INITIAL LIVE ANIMAL DISPOSITION (Chack one or more) MORPHOLOGICAL DATA
[11. Lett at Site 5. Euthaniied at Site SEX (Check ONE) AGE CLASS (Check ONE)
(2. immediate Release at Site  []6. Died at Site 1. Male _ [71. Adult [ 4. Pup/Calf
3. Relocated []7. Transferred to Rehabilitation (2. Female 2. Subadult 5. Unknown
{04. Disentangled (]8. Died During Transport Unknown [}3. Yearling
C]9. Other
CONDITION {Check ONE} StraightLength: — . [Jem [in [Qactual [Jestimate
{11, Sick (3. Apparently Healthy [15. Other Weight kg b {Jactual [Jestimate
[J2. Injured [C14. Out of Habitat
PHO TAKEN: YES N
Date: .. Rehabiiitation Facility: TOSNVIDEOS . % o
Disposition:
Comments:
TAG DATA WHOLE CARCASS DISPOSAL (Check one or more}
D¢ Color Type *Placement (Circls One) Applied Present |21 1. Left at Site (4. Rendered [X(7. Unknown
D DF L O O 2. Buried [[]5. Sunk
LF LR RF RR 3. Towed L]6. Frozen for Later Examination
D DF L ] 0 SPECIMEN DISPOSITION (Check one or more)
LF LR HAF RR [31. Scientific Collection
2. Educational Collection
D DF L O [0 [J3. Other: :
LF LR RF RR Comments: no*' COI h(“’ed
*DueDorsal; DF=Dorsal Fin; L=Latera} Bocly NECROPSIED []YES %NO Date:
LF=Lstt Front, LR=Left Rear; AF=Right Front; RR=Right Rear NECROPSIED BY:

NOAA Form 89-864 (rev. 6-01)
OMB No. 0848-0178, Expires May 31, 2004 PLEASE USE BACK SIDE OF THIS FORM FOR ADDITIONAL REMARKS



O3NWIT 05033

ADDITIONAL REMARKS

ADDITIONAL IDENTIFIER:

DISCLAIMER

Thess data should not be used cut of context or without verification. This should be strictly enforced when reporting signs of human
interaction data.

DATA ACCESS FOR LEVEL A DATA

Upon written raquest, certain fields of the Level A Data Sheet will be released to the requestor provided that the requestor credit

the stranding network and the National Marine Fisheries Service. The National Marine Fisheries Service will notify the contributing
stranding network members that these data have been requested and the intent of use. All other data will be released to the requestor
provided that the requestor obtain permission from the contributing stranding network and the National Marine Fisheries Service,

PAPERWORK REDUCTION ACT INFORMATION

Public reporting burden for the collection of information is estimated to average 20 minutes per response, including the time for
reviewing instructicns, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing
the coitection of information. Send comments regarding this burden estimate or any other aspect of the collection of information,
including suggestions for reducing the burden to: Chief, Marine Mammal Canservation Division, Office of Protected Resources,
NOAA Fisheries, 1315 East-West Highway, Silver Spring, Maryland 20910. Notwithstanding any other provision of the law, no
person is required to respond to, nor shall any person be subjected to a penalty for failure to comply with, a collection of information
subject to the requirements of the Paperwork Reduction Act, unless the collaction of information displays a currently valid Office of

Management and Budget (OMB) Control Number.
f ,w) Nﬂlcsp;%
% b

:

NOAA Form 89-864 {rev. 6-01)
OMB No. 0848-0178, Expires May 31. 2004




MARINE MAMMAL STRANDING REPORT - LEVEL A DATA

~= L RV c
FIELD #: O3 6 H VST NMFS REGIONAL #: O3NVWLOS 0 s c/ NATIONAL DATABASE #:

N (NMFS USE) v
COMMON NAME: Ha oo ﬁ'/f’ﬁ”x’GENUS: { &ZQ CR2INga SPECIES: {;‘hoccu’\ﬂ-_

{MMFS UBE}

EXAMINER . Letterholder:
Namae: C/Z" 2 C dj‘ 4 Zé Ses '/C'h Affiliation:
Address: Phone:
LOCATION QCCURRENCE DETAILS MS#: FSUSET
state: WA Gouny: GVRU\;) HZ‘AJQG\ Mass Stranding: Oves NO  #Animals:
City: OC@M ¢4 \uj Signs of Human Interaction: [ YES [NO ﬁCOuId Not be Determined (CBD)
Locali ils:
ity Details {Check one or more) [11. Boat Collision []83. Fishery Interaction
M 2. Shot 4. Other Human Interaction:
Latitude: N | Howdetermined:  [JExtemalExam [ Internal Exam >ZlNot Examined
Longitude: W | OtherCauses: CJYES [INO CBD Describe:
DATE OF INITIAL OBSERVATION DATE OF EXAMINATION {(LEVEL A) - Not Able to Examina
Year: _Q_%_ Month: () g Day: } 2—* Year: Month: Day:
STATUS (Check ONE) CONDITION (Check ONE)
1. Alive [[]4. Advanced Decomposition [11. Alive [(]4. Advanced Decomposition

{2. Fresh Dead
%43, Moderate Decomposition

[[15. Mummified/Skeletal
[[16. Dead — Condition Unknown

[Je2. Fresh Dead
[]3. Moderate Decomposition

[T15. Mummpitied/Skeleta!
{[16. Dead - Condition Unknown

INITIAL LIVE ANIMAL DISPOSITION (Check one or more}

{I1. Left at Site [715. Euthanized at Site
[16. Died at Site

MORPHOLOGICAL DATA

SEX (Check ONE) AGE CLASS (Check ONE)

*D=Dorsal; DF=Dorsal Fin; L=Latera! Body
LF=Left Front, LR=Laft Rear; RF=Right Front; RR=Right Rear

2. immediate Release at Site 1. Male 1. Adult 14, Pup/Calf
3. Relocated [J7. Transferred to Rehabilitation 2 Female 2. Subadult 5. Unknown
[J4. Disentangted ] 8. Died During Transport %3_ Unknown [3. Yesrling
O e. Other
CONDITION (Chaeck ONE} Straight Length: COoem Oin Oactual [Jestimate
]1. Sick 713, Apparently Healthy 5. Cther Weight Okg [k Qactual [Jestimate
2. Injured f]4. Out of Habitat \
Date: Rehabititation Facility: PHOTOS/VIDEOS TAKEN: []VES ﬁNO
- Disposition:
Comments:
TAG DATA WHOLE CARCASS DISPOSAL (Check one or morg)
ID# Calor Type *Placement (Circle Ons)  Applied Present %1 . Lett at Site {J4. Rendered 7. Unknown
O DF L 2. Buried [15. Sunk
LF LR AF RR 0 d [J3. Towed 6. Frozen for Later Examination
D DF L SPECIMEN DISPOSITION (Creck one or more}
LF LR RF RR oo u 1. Scientific Collection
_—— [T12. Educational Collection
O 0O |3 cther _
LF LR RF RR commenss. 10T Collected

NECROPSIED [JYES \ﬂuo Date:
NECROPSIED BY:

NOAA Form 89-864 (rev. 6-01)
OMBE No. 0848-0178, Expires May 31, 2004

PLEASE USE BACK SIDE OF THIS FORM FOR ADDITIONAL REMARKE
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ADDITIONAL REMARKS

ADDITIONAL IDENTIFIER:

DISCLAIMER

These data should not be used out of context or without verification. This should be strictly enforced when reporting signs of human
interaction data.

DATA ACCESS FOR LEVEL A DATA

Upan written request, certain fields of the Level A Data Sheet will be released to the requestor provided that the requestor credit

the stranding network and the National Marine Fisheries Service. The National Marine Fisheries Service will notify the contributing
stranding network members that these data have been requested and the intent of use. All other data will be released to the requestor
provided that the requestor obtain permission from the contributing stranding network and the National Marine Fisheries Service.

PAPERWORK REDUCTION ACT INFORMATION

Public reporting burden for the collection of information is estimated to average 20 minutes per response, including the time for
reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing
the collection of information. Send comments regarding this burden estimate or any other aspect of the collection of information,
including suggestions for reducing the burden to: Chief, Marine Mammal Conservation Division, Office of Protected Resources,
NOAA Fisheries, 1315 East-West Highway, Silver Spring, Maryland 20810. Notwithstanding any other provision of the law, no
person is required to respond to, nor shall any person be subjected to a penalty for failure to comply with, a collection of information
subject to the requiraments of the Paperwork Reduction Act, uniess the collection of information displays a currently valid Office of
Management and Budget (OMB) Controt Number.

NOAA Form 89-864 (rev. 6-01)
OMB No. 0648-0178, Expires May 31, 2004
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MARINE MAMMAL STRANDING REPORT ~ LEVEL A DATA
NW-2003- (00079 3

FIELD 1 QI DV /303.58  nurs neaionaL + DINWR 05D 10 NATIONAL DATABASE #: ____
HMFS USE) (RIMF 5 SEY
OMMON NAME: AALBeL. LU Ch s e Genus. . LLaleG ) speces . St EOELD
EXAMINER Letterholder. 1LY B deasrS
MName: = . s == AHiliation; _m LS Mf/ﬂf?’ /7//775:¢C/
2
Address:_ /. . . (ﬁif’ 1P & Ll u’//ﬁ’ Phone: L —
FEX37
LOCATION OCCURRENCE DETAILS MS# — TR —
—_ : ina it Animals; _ _
Siate L4 County: L3¢ ) Mass Stranding dves Mno ! Amm? 8l
City:__ £ AWy 702 Signs of Human Inleraction: [ YES [ING Could Not be Determined (CBD)
Locality Details: _ /S 7 A8y $.779,2~ ch Boat Collisi £33, Fishery | i
/)/}/ch 7 //.l ' :41’:’7&/ {Check one ar morg) {11. Boat Coltision 3. |sh ery Interaction o ) ";ér_
%C’?’S&T AT e # [}2. shet Qd Other Human mlmachm.M
Gt ETNALDEEAN ERLT :
Latitude: q:‘m'l@ &(‘-’ Hg,a& N | Howdetermined:  [MExternai Exam [ Jinternal Exam  [JNot Examined
Lengitude: W | Other Causes: (Cives {ONO [CICBD  Describe;
DATE OF INITIAL OBSERVATION . . DATE OF EXAMINATION (LEVEL A) [1Not Able 1o Examine
Year: <2¢/ 43 _ Monih: 5 Day: /2 Year. 2’ 5 Month. % Day: /3
STATUS (Check ONE) . CONDITION (Check ONE)
[31. Alive [(J4. Advanced Decomposition ]1. Alive (4. Atlvanced Decompusilion
£A2. Fresh Dead [J5. Mummilied/Skealetal Az Fresh Dead ()5 Mummitiec/Skeletal
[J3. Moderale Decomposition  [[]6. Dead — Condition Unknown (3. Moderate Decomposilion  []6. Dead - Condilion Unknown
INITIAL LIVE ANIMAL DISPOSITION (Check one or more) MORPHOLOGICAL DATA
L)1 Leftat Site ) (5. Eulhanized at Site BEX (Check ONE) AGE CLASS (Chack ONE}
(]2 immediale Aelease at Site {76 Died at Site . m 1 Male 1. Adult [a Pup/Call
[[13. Relocated (37 Transferred to Renabifitation B2 Femate : {2 Subadut  £15. Unknown
{14. Disentangted [&. Died During Transpert []3. Unknown {g(fim 3. Yearling
(& Other ’
CONDITION (Check ONE) Straigh! Length: _érL Clem  (din [Mactual [Jeslimate
1. sick []13. Apparently Heailhy (5. Othar Weight . z kg i Clacuat [desimate
CJ2. injured I 4. Gul of Habitat

PHOTOS/VIDEOS TAKEN: (£ YES INO

Date: — e Rehabilitation Facility: .
Dispositlion_ Q4 /TR ARl 785 (B¢ 3865 Anair
Comments: ATIIOSE,  JLSe fAom
- ﬁﬂsﬁ:m:es.
TAG DATA : WHOLE CARCASS DISPOSAL (Check ore or more)
108 Coleor Type ‘Placernent (Circle One) Applied Present D 1, Left 8l Site L—_|4_ Rendered [:]?_ Unknown
- b OF L alls i J2. Buried [C15. Sunk
’éj‘ — LF LR BF RR (3. Towad []6. Frozen for Later Examination
O OF L o O SPECIMEN DISPOSITION {Check one or more)
LF LR RF AR MT Scigntific Collection
[7]2. Educational Coltection
OF
° . O 0 3. Other:
LF LR RF AR
Comments:
- { "D=Darsal; DF=Dorsal Fin; L=Lateral Body NECROPSIED RlYES - [JJNO Date: 4‘/3‘1‘10:2
LF=Leit Front; LR=Left Rear; AF=Right Froni; RR=Hight Rear NECROPSIED '

NOAA Form 89-864 {rev, 6-01)
OMB No. 0648-0178, Expires May 31, 2004 PLEASE USE BACK SIDE OF THIS FORM FOR ADDITICNAL REMARKS




OINWRAST OO ™
ADDITIONAL REMARKS

' ADDITIONAL IDENTIFIER: __ B wamper Covi e
WIC0513038D '
Responder: ", additional responder:
Initial report of stranded animal was made to SD by Waste Wise Coordator

at approx. 10am at the Admiralty Head Lighthouse. She had spotted the carcass in the
ter during an early morning bird count. .

g:s;onse agprox. 10:30 am. Carcass was located approx 1/2 way between staircase at

Fort Casey point and the beach access trail below the disappearing gun emplacement.

The carcass was secured with a rope around the flukes and towed onto shore. It was

identified as a 5'3" #hmale harbor porpoise. . .

The carcass was fresh and very little superficial damage_ was obsgrved on tpe skin. Thz t
 skin was worn from the tips of the flukes, but the flesh intact. Skin coloration was c? ent.

The carcass was bleeding from both eyes, with eye balls intact. There was leakage ci ]

blood from the blow hole when the head was turned. There was also a small amount o

blood cozing from the mouth. The skull, jaws and teeth appeared to be intact. o

Several researchers were notified via - of the Orca Network. . .

the Marine Mammal Lab plans to come to Whidbey Island on Wed. evening, May b 0

retrieve the carcass. _ L

SD returned to the site later in the afternoon of 5/13 and S@C“f?g the carcass to-drfﬂwog;l.
She égain returned the next morning. Eagles had eaten a port_lon_.o_f_ the h.ead and right side

of the carcass. The left side was intact. SD wrapped the carcass in plastic and secured it

with driftwood to protect it from further eagle damage. The shroud was labeled for
 pickup. o o

gark llijlangers were notified of the location of the carcass and its impending pickup.

e

DISCLAIMER
These dala should not ba used oul of contex! or without verilication. This should be strictly enforced when reporing signs of human
inleraclion cata.

DATA ACCESS FOR LEVEL A DATA

Upoin writlen request, certain fieids of the Level A Data Sheet will bs reisaséd 1o the requeslar provided Ihat the requestor credit

fhe stranding nelwork and Ihe Nalional Marine Fisheries Servica. The Nalional Marine Fisherles Service will nolify the contributing
stranding nalwork membars that these data have bsan faquested and the Inlent of use. All other data will be released to the requestor
provided thal ihe requesior obialn penission Irom the conlrbuting stranding network and Ihe National Marine Fisherizs Service,

NOAA Fisherias, 1315 East-Wesl Highway, Siiver Spring, Maryl

person is required to respond to, nor shall any person be subjacled to a penally for failurs lo comply with, a collection of information
subject to the requirements of the Paperwork Raduclion Act, unl

ess lhe collection ot Informatlon displays a currently valid QMice of
‘anagament ang Budgel (OMB) Controt Number.

i

ﬂ‘o M MDS»_;,e

NOAA Form 89-864 (rav, 8§-01)
OMB No, 0848-0178, Expires May 31, 2004
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”r&r @ﬁ: &%K@ - m"{/ S "Wﬂ?‘ RN T IR S LA -
. MARINE MAMMAL srwpms REPORT - LEVEL £ DATA : LAt
_ | | ANW -
FIELD#OCNM'S 63—?5’—62 NMFES REGIDNAL #: 03” wﬁﬁ;‘:@” NATIONAL DATABASE & ;003 j OOO‘?E"V

comMmOn e Tk Bt ‘f’t‘»’f-fi«’ﬁ E aenus:_fHO L Ei\' s

specEs:,_fHT CCbEntA

EXAMINER LB‘llBth]der i
Name: rdtiion: . OLYAPLL CCAST  pber AMRVE S ANCTUALy
Addrese: ; , . S X v E ol B = ' Phong: M = -
P il /f. ity

LOCATION OGCURHENCE DETALILS bASH: S

state. WA Courty: £ A Mass Stranding: vEs [#NC  #Animale:

Cly:_SOFA AWNGELES Signs of Humen Interaction: [ YES  [ANO Zould Not be Determined (CBD)

DL oK
m'm'm Si0F {Check one or morg) [Ci1. Boai Coliision Oz=. Fishery Imeraction
iz shat [J4. Other Human interaction:

FEAR (0AST (Zubdid e

How determinadh ,EjExiema] Exam Dintemallﬁxam CiNot Examined

Ledftuoe: N

Longituds: w | Other Causse: Oves [no CGBD  Desoribe:

DATE OF INSTIAL OBSERVATlON DATE OF EXAMINATION {LEVEL A) [JNot Abls o Examine
Year: o3 Moenth: b5 Day. & Year: Month: . Day: i -

BTATUS (Check ONE) : CONDITION (Shack ONE)

1. Alive 4. Advanced Decomposition 1. Akve 4. Advanced Decamposifion
J32. Fresh Dead 15 Mummiflect/Skeletal [2. Frash Dead Os. Mummified/Skeleta!

). Moderate Decomposlion (16, Dead Condition Unknown 2. Moderats Decomposlion (16, Dead — Condftion Unknrown

INITIAL LIVE ARIMAL DISPOSITION {Gheck one or mors)

MORPHOLOGICAL DATA
AGE CLASE {Check DNE}

1. Lett st St [J&. Ethanized st Stte SEX (Check ONE)
DE. Immediate Ralaasﬁ gt Site Dﬁ. Din at Site E 1.Mab 1. Aduli D‘L Pupfcalf
E]4. Disentangled " [J8. Died During Transport 3. Unknown 3. Yearling
[De. Other [ L{ ] - . _
CONDITION (Check ONE} _ Streight Length; — e —— oM O Dactual [estimate
1. 8ick Oa. AppamnﬂyHearmy s, Other Welght : Okg DO Dectuat [estimate
2. injured 4. Outof Habltet [ﬂ .
Date: ehebaton Fackys. PHDTOSNIDEOS taken: [Mlves  OONO
' - Dispostion: .
Comments:..
TAG DATA S o o | wHOLE GARCAss DISPOSAL {Gheck one of more)
IF  Coler  Type “Pinsement (Girie Dna) ‘Applied Pressrt | 1. Leftai Stte [)4. Rendered 137, Linknown
D DFL o D (2. Burled {J15. Sunk
{F LR RF RA (8. Towed ﬁa\s Frozen for Leisr Examination
D DFL 0 D' SPECIMEN DISPOSITION (Check one or more)
LF LR RF RA _ P3. Scientiic Collection . -
: : . | Oz2. Educational Dollact:nn
b OFL 0O 3 |[J20ther
LF LR RF RR ST -
: Gon'lments
«D=Dorsak DF=Domsal Fir; L=.aterel Body _ hLEbRDPSIED yes [JNO  Date: jf\aﬂb\\(\rb
LFaLft Front; LPeLail Raer; RF=Right Fron; RR=Righ! Reer "NEcRbPSIED \
NOAA Form 85-664 {rev, 5-0T) ' '

owuo.oew:rs. ExplrssMaya‘l zm




1

" A T o3Nwrosolt
Mo N E j o :"‘f;{‘“‘:" 3 'Thw !.:1 ..I‘:'“'.' - ST Lk Tdren - N
 AOBRO ks v s

t ADDITIONAL IDENTIFIER: _ R o
LEVGTH  (cevTen OF prvike TO_TPof sNOUT  ATOANG S1YE)
(4L Gun ' |
" RlpOD 00Tl Hlem CVYES, @waﬁe’ T f‘t@mH
F Vg gipG ] MU LTIPUT SURAPS - PrepAfoly EulL DawAEr
~ STRANDED  Hiett VT T DAL . - _

: B . DISGLAIMER ' | :
These data should net be used out of context or without verfication. This should be striclly enfofced when reporting signs of human
interaction data. - o S o -
o . DATA ACCESS FOR LEVEL A DATA _ .

Upon wiitten raquest, certaln fieids of the Level A Data Sheat will be released to the requestor provided that the requestor credit .
the stranding network and the National Marine Fisheries Servica. The National Marine Fisheries Service will notify the contributing

stranding network members that these data have been requestsd and the Intent of use. All other date will be raleased to the requester
. provided that the requestor obtaln permission. from the contributing stranding network and the National Marine Fisherles Senvice. -

. PAPERWORK REDUCTION ACT INFORMATION

Public reporting burden for the coliection of infonmetion Is estimated to average 20 minutes per responsa, including the fims for
reviewing instructions, searching existing data sotrces, gathering and maintaining the data needed, and completing and reviewing
1he coilection of information. Send comments regarding this burden estimate or any cther aspact of the collection of information,
including suggestions for reducing the burden to: Chief, Marine Mamme! Conservation Division, Offica of Protected Resources,
NOAA Fisherles, 1315 East-West Highway, Silver Spring, Maryland 20810, Notwithstanding any other provision of the law, no-
harson Is required to respond to, nor shall any person be subjected fo & penalty for fallure to comply with, a collection of information
subject to the requirements of the Papenwork Reduction Act, unless the collection of information displays & currently valid Office of

Management and Budget {OMB} Conirol Number. -

. NOAAEOMIE0-864 (rev. 601) - - 5P 441y - = T4
OMB No, 08480178, Expites May 51,2004
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MARINE MAMMAL STRANDING REPORT - LEVEL A DATA

FELD 4 Lo TESSTIO ISR wwes ReaionAL #: PANW RE5UA _ NATJONA’E gf\;igiggﬂ ocoB 1
(NS USE! e LsE;
OMMON NAME:EMXB:SJ/_(%I&X}}Q—GENUS PMQ(M SPEGIES: Q\beﬁdm
- . eXAMINER . P Letterholdar: o

Nare: e L e Q@b&m«\’(—/ Boadn L\tDons

Address; .. ; S Phons,_._
LOCATION OCCURRENCE DETAILS MS#: NSRS
State. m County Mﬁﬂ\; Mass Stranding: Oves  [XENo # Animals:
City: *-me-o«t\ Signs of Human Interaction: [ ] YES LANO [JCould Not be Determined (CED)

Localqty Oetails:

3 {Check one or more)

{Oves [ONo [Jceo

[J1. Boat Collision
{_]2. Shot

[_13. Fishery interaction
i |4. Other Human Interaction:

[(¥Extemal Exam  Internal Exam | "I Not Examined

Describe:

2. Fresh Dead
[13. Moderate Decomposition

(C]5. Mummified/Sketetal
[]6. Dead - Condition Unknawn

Latitude: 'y | Howdetermined:
Longitude: W { Olher Causas:
DATE OF INITIAL OBSERVATION

Year:_A§_3_ Mon(h:_g&s__ Day:_.lL

STATUS (Check ONE}

1. Alive (4. Advanced Decomposition

DATE CF EXAMINATION (LEVEL A) [} Not Able to Examing

vear _OD  Month:_OS Day Y2

CONDITION (Check ONE)
(11, Alive

“EE, Fresh Dead

[_13. Moderate Dacomposition

[]4. Advanced Decomposition
CJs. Mummified/Skeletal
{_]6. Dead - Condition Unknown

INITIAL LIVE ANIMAL DISPOSITION (Check one or more)

MORPHOLOGICAL DATA

LF LR RF RR

*D=Darsal; DF=Deorsal Fin; L=Lateral Body
LF=Left Front; L.R=Left Rear; RF=Right Front; AHR=Right Rear

[11. Left at Site 15, Euthanized at Site SEX (Check ONE} AGE CLASS (Chack ONE)
2. immediate Release at Site [ }6. Died at Slie 1. Male X 1. Adult (4. Pup/Calt
[J3. Relocated [17. Transterred to Rehailitation %2 Female (2. Subaduit  []5. Unknown
{14. Disentangled [_]8. Died During Transport 3. Unknown 9¢m [J3. Yearling

[J9. Other {%
CONDITION (Check ONE} Straight Length: _iH; Oem E/ Wracwal {Jesimate
(1. Sick (3. Apparently Mealthy 5. Other Weight L) E] b [Dactual []estimate
[J2. Injured [J4. Out of Habitat p_ﬁ;ﬂg P Sy %
Date: . Rehabilitation Facility: PHOTOS/VIDEOS TAKE ES D NO

Disposition .
Commenta; " i)
TAG DATA _ .. | WHOLE CARCASS.DISPOSAL (Check one or more)
1D# Caiar Type *Placement (Circia Ong)  Applied Present []1. Left at Site ' D.‘l- Rendersd [ 17. Unknown
' D DF L 0 Oa.Buied " (5. Sunk

l.LF LR RF RR ) [LJ3 Towed []8. Frozen for Later Examination

D DF L - SPECIMEN DISPOSITION (Check one or mors)

LF LR RF RH : 1. Scientifle Coliection

b DE L _ [z Bducatiofial Collaction \

] [13. Cther: - : : \

Comments

NECROPSIED ?&zes
NECROPSIED By:

NOAA Form 89-864 (rev. 6-01)
OME No. 0648-0178, Expires May 31, 2004

PLEASE USE BACK SIDE OF THIS FORM FOR ADDITIONAL REMARKS




ADDITIONAL REMARKS 0 3w 05019

"ODITIONAL IDENTIFIER: __

/’/}/\Q,Q&S'D& CONDL Hf\ ﬁﬁﬂ cg 3%& ’ l A V‘Q‘—SQ&’U\M({Y

fmnnm( [ an . M/‘s ‘U‘M(\’J(@ ZANEL A@m f?\rf_.s\/\[u Aazd) R‘B@QMM.
) L s NGOy AR callged .«mamm,rbm /\R M\
v e =20 avii _hnC d’dz‘sfhrcxm f\\a\c\\ ?%:‘.T\Jgfk\{/
eXexrl - ﬁ‘@\/ NS (Y TY _-_&ggm cﬁ’v\ b@‘é r,L\fmC}Qe & 'Pm
Pecameis N A Aav @ AL Jl“d‘j Az }

4, dz:ﬂ)(‘ /’ﬁ/\p \A%L,F Yo e . 012k

DISCLAIMER

These data should not be used out of context or without verificalion. This should be str|ct|y enforced when reporting signs of human
interaction data.

DATA ACCESS FOR LEVEL A DATA

Upon written request, cerlain fields of the Level A Data Sheet will be released to the requestor provided that the requestor cradit

the stranding network and the Nationat Marine Fisheries Service. The National Marine Fisheries Service will notify the contributing
stranding network members thal these data have been requested and the intent of use. All othar data will be released to the requestor
provided that the requestor ohtain permission from the contributing stranding network and the National Marine Fisheries Service.,

PAPERWORK REDUCTION ACT INFORMATION

Public reporiing burden for the collection of information is estimated to average 20 minutes per response, including the time for
reviewing instructions, searching exisiing data sources, gathering and maintaining the data needad, and completing and reviewing
the collection of information. Send comments regarding this burden eslimate or any other aspact of the coliection of informaticn,
including suggestions for reducing the burden to- Chisf, Marine Mammal Conservation Division, Office of Protectad Resources,
NOAA Fisheries. 1315 East-West Highway, Silver Spring, Maryland 20910, Notwithstanding any other provision of the faw, nc
person is required to respond to, nor shall any person be subjected 1o a penalty for failure to comply withy a collection of information
subject to the requirements of the Paperwork Reduction Act, unless the colleétion of information displays a currently valid Office of
‘anagement and Budget (OMB) Contral Number.

mo pTMOsp~€

NOAA Form 89-864 (rev. 6-01})
OMB No, 0848-0178, Expires May 31, 2004
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N 2D % fec $99

MARINE MAMMAL STRANDING REPORT SID# \
NMFS USE
fiELD NO.LAO0D — STO0 Y NMFS REGISTRATION NQ.: OBNWROSOL D> ( ) A
COMMON NAME: _mepolsﬁ— cenus: _Phocoena SPECIES: () hocoeud 5‘ Q\Qb
- i - _
EXAMINER The Whale Museum
Name: —_— - Agency: . Fhone:
‘rizZay Harbor WA 98230
Address:
LOCATION TYPE OF QCCURRENCE
sate: WA county: Gaw Tuout | Mass Stranding: [JYes [Yo  # Animals ‘
City: Human Interaction: [ Yes [ No {?
Lecality Details: f,aq le ¢ + Checkone: [ 1. Boat Collision
West sicle Dasol
: 3 a. Fishery interaction
e T _\XJthu« Toloawd [ 4. Other
‘@\O Ating How determined:
*Latitude: \ N | Cther Causes (if known):
*Longitude: w
DATE QF INITIAL OBSERVATION: DATE OF EXAMINATION:
Yr._'i@i_ Mo, 5 Day Q_O v oo Ma. 5 Day Zb
CONDITION: Checkone: [ 1. Alive CONDITION: Checkone: [ 1. Alive
% 2. Fresh dead 9 2. Fresh dead
3. Moderate decomp. [0 2. Moderats decomp.
[] 4. Advanced dacomp. [0 4. Advanced decomp.
O s. Mummified ] 5. Mummified
[ 2. Unknown [0 2. Unknown
LIVE ANIMAL — Condition and Disposition: TAGS APPLIED?: O Yes Mo
Check one oc more: O 1. Released at site TAGS PRESENT?: ] Yes No
(] 2. sick
O 3. Injured Dorsal Left Right
[ 4. Died
L] 5. Euthanized Tag No.(s):
(3 6. Rehabilitated and released Color{s):
(C] 2. Unknown '
Type:
Transported to e
Placement Front/R FrontRea
(0 bied [] Released Date: ac rentinear ronrear
CARCASS — Dispositien: MORPHOLOGICAL DATA:
Check one; [ 1. Left at site Sex — Check one: 1. Male
O 2. Bured ] 2. Female
{7 3. Towed {7 7. Unknown
T 4. Sci. collection: {see below) ontour: .
{1 5. Edu. coliection: (ses below} Sql‘a@’%l-ﬁ“gmi 123 Cm P in [ est
[ 6. Other “Weight PR b [ est
?IZBI 3 ] 7. Unknown PHOTOS TAKEN? \/q'ves [ No
¢
NECROPSIED? ‘g Yes 7 No sirth in est
remarks: _Jowed. oy Whole ~uatch o DQ'(‘Cd-ov(‘ do  Suug
av oy, . picked LA,P anumal _an
elp'}'ofw W i C€h+€(‘ Tor Whale IQ?.SQOJDK (CU-)R)
{freeze(
DISPOSITION OF TISSUE/SKELETAL MATERIAL:
*Record data if available

NOAA Form 89-864
OMB#0648-0178, expires 01/31/97

It is estimated that completion of this form requires 20 minules.
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L3 4\%"" MARINE MAMMAL STRANDING REPORT - LEVEL A DATA
| N ) .
FIELD #: (’ KC LM O NMFS REGIONAL #: 4 5 NWRO 00D NATIONAL DATABASE #: VW ~Ap0 3 ~0C 106
. {NMFS USE) (NMFS LISE)
COMMON NAME: Hubcsr %rpa%z_ GENUS: P SPECIES:__ Dhoces g
EXAMINER Letterholder:
Name: Q&S’ wclio. Kereanchn, Affiliation:
Address: Phone:
LOCATION OCCURRENCE DETAILS . MS#
- - Mass Stranding: CIYES ONO # Animals: _[____ i
state: WA County: ?a(-f\{‘:C— ' '
City: Lenn "xaih Signs of Human Interaction: [ YES /éwo %) Gould Not be Determined (CBD)
ity D :
Locality Detalls (Chack one or more) [7]1.BoatColision ]2 Fishery Interaction
[(]2. shot []4. Other Human Interaction:
Latitude: N | How determined: ﬁExtemal Exam [Jinternal Exam  []Not Examined
Longitude: ” w | Other Causes: OYES [NO m CBD Desctibe:
DATE OF INITIAL OBSERVATION DATE OF EXAMINATION (LEVEL A} [']Not Able to Examine
Year: Y Month: Olo Day: 02 Year, Olb Month: O(:? Day:lo’z"
STATUS (Check ONE} CONDITION (Check ONE)
1. Alive [14. Advanced Decomposition 1. Alive 4. Advancag Dacomposition
2. Fresh Dead 35, Mummified/Skeletal " 7212. Fresh Dead {715, Mummified/Skeletal
(3. Moderate Decomposition  [}6. Dead ~Condition Unknawn - [ 3. Moderate Decomposition  []6. Dead — Condition Unknown
INITIAL LIVE ANIMAL DISPOSITION (Chsck one or more) MORPHOLOGICAL DATA
1. Left at Site (5. Euthanized at Site SEX (Check ONE) AGE CLASS (Check ONE)
2. Immediate Release at Site  []6. Died at Site 'Xﬁ .Male [71. Adult 4. Pup/Calf
[13. Relocated (37. Transferred to Rehabfitation [J2. Female ﬂi‘- Subadult []5. Unknown
[14. Disentangled %g gi;d During Transport 3. Unknown [}3. Yearling
. Other
CONDITION (Check ONE) Straight Length: _’H’_[__ )Z{cm Cin Mactual [TNestimate
[Cl+1. Sick []3. Apparently Heaithy 5. Other Waeight Okg [k Qactual []estimate
M2. Injured []4. Qut of Habitat
Date:—______Rehabiitation Facilty: PHOTOS/VIDEOS TAKEN: M\fES LING
Disposition: NWE p I"-g?ﬁ -
T
Comments:
TAG DATA WHOLE CARCASS DISPOSAL (Check one or more)
1D# Color Type *Placement (Circle One} Applied Present | [T]+4. Left at Site []4. Rendered []7. Unknown
D DF L 2. Buried 5. Sunk
O O o
LF LR RAF RR {13. Towed J6. Frozen for Later Examination
D DFL o o SPECIMEN DISPOSITIQON (Check one or more)
LF LR RF RR M" . Scientific Collection
5 of [O2. Educational Collection
- O O [J3. Other:
LF LR AF AR
Comments:
*D=Dorsal; DF=Dorsal Fin; L=Lateral Body NECROPSIED Wyes CINo  Date: ?’2’2!03
LF=Laft Front: LR=Left Rear; AF=Right Front; AR=Right Rear NECHOPSIED BY: '

NOAA Form B9-864 (rev. 6-01) .
OME No. 0648-0178, Expires May 31, 2004 PLEASE USE BACK SIDE OF THIS FORM FOR ADDITIONAL REMARKS

,



O INW= 0 boos

ADDITIONAL REMARKS

ADDITIONAL IDENTIFIER:

DISCLAIMER

These data should not be used out of context or without verification. This should be strictly enforced when reporting signs of human
interaction data.

-

DATA ACCESS FOR LEVEL A DATA

Upon writtent request, certain figlds of the Level A Data Sheet will be released to the requestor provided that the requestor credit

the stranding network and the National Marine Fisheries Service. The National Marine Fisheries Service will notity the contributing
stranding network members that these data have been requested and the intent of use. All other data will be released 1o the requestor
provided that the requestor obtain permission from the contributing stranding network and the National Marine Fisheries Service.

PAPERWORK REDUCTION ACT INFORMATION

Public reporting burden for the collection of information is estimated to average 20 minutes per response, including the time for
reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing
the collection of information. Send comments regarding this burden estimate or any other aspect of the collection of information,
including suggestions for reducing the burden to: Chief, Marine Mammal Conservation Division, Office of Protected Resources,
NOAA Fisheries, 1315 East-West Highway, Silver Spring, Maryland 20910. Notwithstanding any other provision of the law, no
person is required to respond to, nor shall any person be subjected to a penalty for failure to comply with, a collection of information
subject to the requirements of the Paperwork Reduction Act, unless the collection of information displays a currently valid Office of

Management and Budget (OMB) Control Number.
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Appendix B. Phocoenid strandings in British Columbia, Canada (April - May 2003)

Date of Initial
Observation Location Case Number Species Gender Comments
head and limbs
4/22/2003 Clover Point 2767 Harbor porpoise M amputated; NSF
4/29/2003 Willow Beach 2768 Dall's porpoise M cryptococcosis
fetus, marked
Esquimalt, Vancouver Island, meconium
5/1/03 BC 2769 Harbor porpoise M aspiration
Seabird Point, Discovery
5/2/03 Island, BC 03NWRO05032 Harbor porpoise U not collected
Bamfield, Vancouver Island,
5/21/03 BC 2770 Dall's porpoise F Cryptococcosis




Appendix C. Investigation team members with affiliations and expertise.

Investigation Team Leaders -

William A. McLellan

University of North Carolina, Wilmington
601 S. College Dr.

Wilmington, NC 28403

Bill is a Research Scientist at the University of North Carolina at Wilmington. Mr. McLellan is
the North Carolina State Stranding Coordinator and the Large Whale Mortality Team Leader for
the mid-Atlantic and recently received the NOAA Environmental Hero Award in recognition of
outstanding efforts to respond and investigate stranded marine mammals throughout the nation.

Ann Pabst

University of North Carolina, Wilmington
601 S. College Dr.

Wilmington, NC 28403

Dr. Pabst is a Professor in Biological Sciences at the University of North Carolina at
Wilmington. Her work on the bio-mechanics of small cetacean skin and blubber combines the
principles of mechanical engineering with the study of organismal form and function using
quantitative morphological techniques, image analysis, and mechanical tests.

Both McLellan and Pabst have over 20 years of experience working with dead stranded and live
cetaceans. Harbor porpoises have been a focal species for this team - they have necropsied over
250 porpoises during their research. Their current focus, on the functional morphology of
cetaceans is specific to locomotion and thermoregulation but extends also to the functional
development of muscle, skeleton and skin.

Darlene Ketten

Biology Department

Woods Hole Oceanographic Institution
Woods Hole MA 02543 USA

Dr. Ketten is a marine biologist and neuroanatomist specializing in how behavior is linked to
sensory system structure and function. She holds joint appointments as a senior scientist in the
biology department of Woods Hole Oceanographic Institution and as assistant professor in
Otolaryngology at Harvard Medical School. Her current work focuses on underwater sound
reception and hearing mechanisms of marine mammals and research on the diagnostic and
mechanistic analysis or pathology, trauma and disease of the ears and ear region. In addition to
basic research, Dr. Ketten provides specialty forensic analyses of the head and neck for NOAA
Fisheries investigations in stranded animals. Dr. Ketten has served on federal advisory boards
and panels on hearing, bioacoustics, acoustic trauma, cochlear implant policy and procedures,
marine mammal acoustics and ocean noise for the National Institute of Health, National
Institutes of Deafness and Communication Disorders, NIH Consensus Development
Conferences, the National Academy of Sciences, the Marine Mammal Commission, Minerals
Management Service, NATO, Office of Naval Research and NOAA Fisheries.



Appendix C. Investigation team members with affiliations and expertise.

Additional team members-

Stephen Raverty

Ministry of Agriculture Food and Fisheries
1767 Angus Campbell Rd.

Abbotsford, British Columbia

V3G 2M3

Canada

Dr. Raverty is a board-certified, veterinary pathologist with the Ministry of Agriculture, Food
and Fisheries in Abbotsford, British Columbia and over the last 5 years has participated in the
post mortem examination and disease outbreak investigations of stranded marine mammals off
the coast of British Columbia and more recently within Washington state.

Michelle Fleetwood

Armed Forces Institute of Pathology
6825 16" St. NW

Washington, DC 20306

Dr. Fleetwood, DVM, Chief, Consultation Branch, Department of Veterinary Pathology, Armed
Forces Institute of Pathology. She is a Diplomate of the American College of Veterinary
Pathologists.

Joseph K. Gaydos

SeaDoc Society

UC Davis Wildlife Health Center
982 Deer Harbor Rd.

Eastsound, WA 98245

Dr. Gaydos is a wildlife veterinarian and the staff scientist for the SeaDoc Society (UC Davis
Wildlife Health Center). He is a veterinarian and has a PhD in wildlife diseases. He resides on
Orcas Island, Washington State and has worked with Rich Osborne of the Whale Museum for the
past year on a project determining the causes of death for stranded marine mammals in San Juan
County, Washington.

Steve Jeffries

Washington Department of Fish and Wildlife
Marine Mammal Program

7801 Phillips Rd. SW

Tacoma, WA 98498

Mr. Jeffries is a Research Scientist with State of Washington Department of Fish and Wildlife's
Marine Mammal Investigation unit. Primary response center for Northwest Marine Mammal
Stranding Network. Extensive experience with examining marine mammals from regional



Appendix C. Investigation team members with affiliations and expertise.

fishery bycatch and strandings in Northwest. Primary response center for marine mammal
strandings in Washington since 1980.

Tara Cox

Marine Mammal Commission

4340 East-West Highway, Room 905
Bethesda, MD 20814

Dr. Cox is Assistant Scientific Program Director, Marine Mammal Commission

Dyanna Lambourn

Washington Department of Fish and Wildlife
Marine Mammal Program

7801 Phillips Rd. SW

Tacoma, WA 98498

Ms. Lambourn is a Wildlife Biologist with the Marine Mammal Investigation Program of the
Washington Department of Fish and Wildlife.

Brad Hanson

Northwest Fisheries Science Center
2725 Montlake Blvd. East

Seattle, WA 98112-2097

Dr. Hanson is a biologist with the Marine Mammal Program, Northwest Fisheries Science
Center, NOAA Fisheries.

Brent Norberg

Lynne Barre

Stephanie Norman

NOAA/NMFS

NWR/Protected Resources Division
7600 Sand Point Way, NE

Building 1

Seattle, WA 98115

Mr. Norberg is the Northwest Regional Marine Mammal Stranding Coordinator with the
Protected Resources Division, Northwest Regional Office, NOAA Fisheries.

Ms. Barre is a Marine Mammal Specialist with the Protected Resources Division, Northwest
Regional Office, NOAA Fisheries.



Appendix C. Investigation team members with affiliations and expertise.

Dr. Norman is a Marine Mammal Veterinarian with the Protected Resources Division, Northwest
Regional Office, NOAA Fisheries.

Scott Cramer

Biology Department

Woods Hole Oceanographic Institution
Woods Hole MA 02543 USA

Mr. Cramer is a research assistant in Dr. Ketten’s laboratory.



Appendix D. List of harbor porpoise (Phocoena phocoena ) stranding events in Washington State 1992-2002.

Initial Date City State | Field ID Number | Number of Animals | Sex | Length (cm) Examiner
National Marine
Mammal Lab
5/14/1992 La Push WA RCF282 1 M 89 (NMML)
5/26/1992 Neah Bay WA RCF 284 2 M 133 NMML
Marine Animal
Resource Center
7/5/1992 Long Beach WA HP92-07-05 1 M 75* (MARC)
8/22/1992 La Conner WA HP92-08-22 1 M 136 MARC
10/4/1992 Long Beach peninsula WA RLH 005 1 M 155 NMML
10/4/1992 Long Beach peninsula WA RLH 013 1 M 147 NMML
10/4/1992 Long Beach peninsula WA KMM 043 1 M 144 NMML
10/4/1992 Long Beach peninsula WA KMM 049 1 M 152 NMML
10/9/1992 Long Beach peninsula WA JCC 002 1 M 144 NMML
10/23/1992 Squaxin Island WA JCC-004 1 M Public
1/30/1993 Belfair WA HP93-01-30 1 M 181 MARC
2/14/1993 Moclips WA MARC93-022 1 U 120* MARC
4/5/1993 San Juan Island WA PJG-126 1 M 153 NMML
5/2/1993 Lopez Island WA 1 M 130* Whale Museum
5/21/1993 Port Angeles WA SD0-93-010 1 M 133 NMML

* - estimated length




Appendix D. List of harbor porpoise (Phocoena phocoena ) stranding events in Washington State 1992-2002.

Initial Date City State | Field ID Number | Number of Animals | Sex | Length (cm) Examiner
6/17/1993 Ocean Shores WA 1 u 120* Public
8/21/1993 Brown Island WA PJG-130 1 U 105* NMML
9/22/1993 Tacoma WA MARC93-279 1 F 94* MARC
5/2/1994 San Juan Island WA 1 M 125 Whale Museum
7/25/1994 San Juan Island WA SJ078-94 1 F 80 Whale Museum
8/1/1994 San Juan Island WA SJ099-94 1 u Whale Museum
8/3/1994 Lopez Island WA SJ100-94 1 F Whale Museum
4/17/1995 Orcas Island WA SJ-002-95 1 M 135 Whale Museum
4/19/1995 Lopez Island WA SJ003-95 2 F 178 Whale Museum
8/20/1995 Orcas Island WA SJ045-95 1 F 75 Whale Museum
10/24/1995 San Juan Island WA SJ066-95 1 F 107.5 Whale Museum
10/29/1995 San Juan Island WA SJ067-95 1 U 925 Whale Museum
5/11/1997 San Juan Island WA SJ017-97 1 u 135* Whale Museum
9/14/1997 San Juan Island WA SJ096-97 1 U 135* Public
4/8/1998 Anacortes WA 1 M 127 NMML
4/30/1998 Shaw Is. WA 1 U 0 Public
7/17/1998 Waldron Island WA 1 U 50* U.S. Coast Guard
8/8/1998 San Juan Island WA 1998-SJ015 1 F 90* Whale Museum
11/22/1998 San Juan Island WA 1 F 177.5* Whale Museum
3/11/1999 Pt. Roberts WA MBHPp99001 1 M 44* Public
5/21/1999 Friday Harbor WA 1999-SJ005 1 M 152 Whale Museum

* - estimated length




Appendix D. List of harbor porpoise (Phocoena phocoena ) stranding events in Washington State 1992-2002.

Initial Date City State | Field ID Number | Number of Animals | Sex | Length (cm) Examiner
1/29/2000 San Juan Island WA 2000SJ0O01 1 F 140* Whale Museum
Washington
Department of Fish
3/17/2000 Ocean Shores WA MMPO00-10 1 F 176 and Wildlife
3/29/2000 Lopez Island WA 2000-SJ017 1 U 107.5 Whale Museum
4/14/2000 San Juan Island WA 2000sJ007 1 u Public
8/12/2000 Rialto Beach WA MBHPp20001 1 M 116 Park Ranger
8/29/2000 Bellingham WA 1 F 143 NMFS Enforcement
National Marine
Fisheries Service
1/7/2001 Port Angeles WA Dng-01-002 1 M 155 (NMFS)
4/27/2001 Strait of Juan de Fuca WA 001-01 1 F 132.5 M. Klope
5/2/2001 Lopez Island WA 2001-SJ002 1 F 142.5 Whale Museum
5/2/2001 Port Townsend WA 1 U 120* NMML
5/3/2001 San Juan Island WA 2001-SJ003 1 F 130 Whale Museum
5/10/2001 San Juan Island WA 2001-SJ004 1 F 135* Whale Museum
5/13/2001 Sequim WA Dng-01-004 1 F 1010 NMML
5/17/2001 Port Angeles WA 1 M 135 NMML
5/26/2001 San Juan Island WA 2001-SJ005 1 u Whale Museum
7/9/2001 Mountain View WA 1 u 135* NMFS Enforcement
7/12/2001 Ocean Shores WA CRC - 478 1 M 85 Cascadia Research
7/31/2001 San Juan Island WA 2001-SJ041 1 F 155 Whale Museum

* - estimated length




Appendix D. List of harbor porpoise (Phocoena phocoena ) stranding events in Washington State 1992-2002.

Initial Date City State | Field ID Number | Number of Animals | Sex [ Length (cm) Examiner
Olympic Coast
National Marine
8/16/2001 Port Townsend WA 1 U 75* Sanctuary (OCNMS)
12/25/2001 Orcas Island WA 2001-SJ059 1 M 117.5 Whale Museum
12/27/2001 Shaw Island WA 2001-SJ060 1 M 132 Whale Museum
1/15/2002 Whidbey Island WA 001-02 1 U M. Klope
3/12/2002 Port Angeles WA 1 M 130 OCNMS
4/27/2002 Samish Island WA 1 M 128 NMML
5/15/2002 San Juan Island WA 2002-SJ004 1 F 165 Whale Museum
5/30/2002 Lopez Island WA 2002-SJ033 1 M 146 Whale Museum
6/15/2002 Lopez Island WA 2002-SJ006 1 M 162.5 Whale Museum
6/16/2002 Crescent Bay WA 1 M 132.5 Public
8/6/2002 Shaw Island WA 2002-SJ025 1 u 97.5* Whale Museum
8/25/2002 Point Roberts WA 01/03278 1 F 172 S. Raverty

* - estimated length




Appendix E. Marine Mammal stranding events reported in Washington State April-June 2003

Initial Date Species Number City State Field ID Registration Sex  [Length Examiner
Animals Number Number (cm)
4/2/2003 HARBOR SEAL 1 Belfair WA 03-MA-009 03NWR04001 U N/E Public
4/8/2003 HARBOR SEAL 1 Bainbridge Island WA 03-KP-010 03NWR04002 u 122 Public
4/11/2003 HARBOR SEAL 1 Vashon Island WA 03-KG-012 03NWR04004 U 152 Public
4/14/2003 HARBOR SEAL 1 Kingston WA 03-KP-011 03NWR04003 U 91 Public
4/14/2003 HARBOR SEAL 1 San Juan Island WA 2003-SJ004 03NWR04007 U N/E Whale Museum
4/16/2003 UNSPECIFIED SEA LION 1 Ocean Park WA 03-PA-014 03NWR04008 M 198 Public
4/19/2003 HARBOR PORPOISE 1 South Sand Point WA 03-CM-015 03NWR04009 U N/E [ National Park Service
4/21/2003 UNSPECIFIED SEA LION 1 County Line Park WA 03-WA-013 03NWR04006 U N/E Public
4/23/2003 CALIFORNIA SEA LION 1 Sucia Island WA 2003-SJ005 03NWR04010 M N/E Whale Museum
4/26/2003 HARBOR SEAL 2 Ocean Shores WA 03-GH-016 03NWR04011 F 122 Public
5/2/2003 HARBOR PORPOISE 1 Shaw Island WA 2003-SJ006 03NWR05001 F 136 Whale Museum
WSU/Island County
5/3/2003 CALIFORNIA SEA LION 1 Whidbey Island WA WIC050503SD | 03NWR05002 M 236 Beachwatchers
5/4/2003 HARBOR PORPOISE 1 Sequim WA DNG-03-002 | 03NWR05003 F 200 USFWS
5/4/2003 HARBOR PORPOISE 1 Sequim WA DNG-03-003 | 03NWR05004 U 84 USFWS
5/4/2003 HARBOR PORPOISE 1 San Juan Island WA 2003-SJ007 03NWR05005 F 126 Whale Museum
5/5/2003 HARBOR PORPOISE 1 San Juan Island WA 2003-SJ008 03NWR05006 F 152 Whale Museum
5/6/2003 HARBOR PORPOISE 1 Sequim WA DNG-03-001 | 03NWR05007 F 146 USFWS
Olympic Coast National
5/9/2003 HARBOR PORPOISE 1 Port Angeles WA OCNMSO03Pp01| 03NWR05008 M 146 Marine Sanctuary
5/11/2003 UNSPECIFIED SEA LION 1 Point No Point WA 03-KP-017 03NWR05009 U N/E Public
Cascadia Research
5/12/2003 HARBOR PORPOISE 1 Ocean City WA 03-GH-159 03NWR05034 u N/E Collective
WSU/Island County
5/12/2003 HARBOR PORPOISE 1 Whidbey Island WA 03-1S-160 03NWR05033 U N/E Beachwatchers
WSU/Island County
5/13/2003 HARBOR PORPOISE 1 Whidbey Island WA WIC051303SD | 03NWR05010 M 160 Beachwatchers
5/14/2003 DALL'S PORPOISE 1 Fidalgo Island WA 03-SK-161 03NWR05035 U N/E | Public/Whale Museum
Olympic Coast National
5/16/2003 HARBOR PORPOISE 1 Port Angeles WA OCNMSO03Pp02| 03NWRO05011 F 141 Marine Sanctuary
WSU/Island County
5/17/2003 HARBOR PORPOISE 1 Whidbey Island WA WIEQ51703SB | 03NWR05019 F 137 Beachwatchers
5/20/2003 HARBOR PORPOISE 1 San Juan Island WA 2003-SJ009 03NWR05012 M 123 Whale Museum
5/22/2003 HARBOR SEAL 1 Ruby Beach WA 03-JE-018 03NWR05013 U N/E [ National Park Service
5/27/2003 CALIFORNIA SEA LION 1 Whidbey Island WA 03-1S-019 03NWR03014 U N/E Public
5/31/2003 HARBOR SEAL 1 Birch Bay WA 03-WH-022 03NWR05017 U 112 Public
5/31/2003 NORTHERN ELEPHANT SEAL 1 Forks/Kalaloch WA 03-JE-021 03NWR05016 u 320 [ National Park Service
Cascadia Research
6/2/2003 HARBOR PORPOISE 1 Long Beach WA CRC-490 03NWR06005 M 141 Collective
6/12/2003 HARBOR SEAL 1 Blaine WA 03-WH-064 03NWR06014 M 84
6/13/2003 HARBOR SEAL 1 Moclips WA 03-GH-024 03NWR06002 U 61 Public
6/16/2003 HARBOR SEAL 1 Copalis WA 03-GH-025 03NWR06003 U N/E Public
6/16/2003 UNSPECIFIED TOOTHED WHALE 1 Ocean Shores WA 03-GH-027 03NWR06004 U 152 Public
6/17/2003 HARBOR SEAL 1 Lummi Island WA 03-WH-072 03NWR06019 M 74




Appendix F. Summary of post mortem findings in harbor porpoises stranded in Washington State 2 May — 2 June 2003

Field Number

03NWRO05001

03NWRO05005

03NWRO05006

03NWRO05007

03NWRO05008

03NWRO05010

03NWRO05011

03NWRO05012

03NWRO05019

03NWRO06005

Findings

Human interaction

MC*

MC*

Emaciation

+++ MC

Factures

Occipital bone

++ MC

Cranium

++++ LC

Inner ears

Intracochlear hemorr.

+1IF

++ MC

Peribullar hemorrhage

++1F

+1F

++ MC

++ MC

+++ MC

Salmonellosis

++ LC

Spinal cord

Clot formation

+1F

++1F

++IF

Skin

Diatoms

+1F

Lung

Pneumonia

++++ LC

Colon

Hypertrophy

++++ MC

Abdominal Cavity

Peritonitis/serositis

+MC

++ MC

Epididymis

Abscess

Parasites

Lung worm

+ IF

+ IF

++IF

+ IF

++ IF

+ IF

+ IF

+ IF

++ IF

+++ MC

Biliary

+1F

++IF

+ IF

++1F

++1F

+ IF

++IF

++ IF

++ IF

++1F

Subcutaneous

+ IF

++ IF

++1F

+++ IF

Gastrointestinal

+ IF

+++ |F

+1IF

+++ IF

Peribullar

I+ F

+ IF

+++ IF

++/++ IF

+++ IF

+++/+++ (MC)

++/++ IF

++++++ [F

Intracranial

+++ (MC)

Legend:  Severity of
+

++

+++

++++

condition
mild
moderate
marked
severe

Contribution to death of animal
LC Likely the cause of death

MC

May be the cause of death/May have contributed to death

IF Incidental finding (not linked to cause of death)
* Speculative - could be due to predation.

left/right side of animal






