


This page intentionally left blank.















































































































































































































BP Cherry Point
Biological Evaluation: Final Draft

3.35 Bull Trout

Bull trout rely on foraging, migration, and overwintering habitat to complete extensive and
important parts of their life cycle. The anadromous life history form of bull trout migrates to
saltwater during the spring. They use the nearshore marine ecosystem during the spring and late
summer months, and the outer coast year-round. Juvenile bull trout rear in the nearshore
ecosystem with preference for unconsolidated habitats that may include eelgrass and kelp beds.
The nearshore area provides critical foraging habitat as well as stable overwintering habitat for
bull trout. Adults also feed in this area and then migrate into freshwater rivers and streams to
spawn. Temperature is a major factor influencing bull trout distribution, since spawning, egg
incubation, and juvenile rearing all need specific temperatures. Since the bull trout range
includes the Strait, as well as inland marine and fresh waters of Clallam County (USFWS 2005),
it is possible that this species would be present in the Action Area.

Coastal marine waters designated as critical habitat for bull trout in the Coastal Puget Sound and
Olympic Peninsula areas occur within the Action Area and extend from the MHHW line inland
to 10 meters (33 feet) below the MLLW elevation line offshore. Vessels calling at the BP
Marine Terminal would not pass through areas designated as bull trout critical habitat.

3.3.6 Chinook Salmon

The Puget Sound Chinook salmon ESU is a composite of many individual populations of
naturally spawning Chinook salmon, and a number of hatchery stocks. The boundary of the
Puget Sound Chinook salmon ESU extends from the Nooksack River in the north to southern
Puget Sound, includes Hood Canal, and extends westerly out the Strait of Juan de Fuca to the
Elwha River. The Skagit River and its tributaries constitute what was historically the
predominate system in Puget Sound containing naturally spawning populations. There are two
independent populations of Puget Sound Chinook salmon in the Nooksack basin: North Fork
Nooksack River (including Middle Fork), and South Fork Nooksack River. These salmon are
distinctive from Chinook salmon in the rest of Puget Sound in their genetic attributes, life
history, and habitat characteristics. They are the only populations in the Strait of Georgia region,
and they are two of only six Chinook runs left in Puget Sound that return to their rivers in spring
(as opposed to fall spawners). For these reasons, the Nooksack populations are considered
essential to the recovery of the Puget Sound Chinook ESU (Puget Sound TRT 2006).

Critical habitat has been designated within the Action Area for the Strait of Juan de Fuca from
the line of extreme high tide to a depth of 30 meters (98 feet). Vessels calling at the BP Marine
Terminal would likely pass through areas designated as Chinook salmon critical habitat. Adult
Chinook migrate through the Action Area en route to spawning tributaries throughout the
Washington north coast, Straits of Georgia and Juan de Fuca, Puget Sound, and Hood Canal. The
Puget Sound Chinook salmon ESU includes waters that are part of the Action Area; therefore it
is possible that this species would be present in the Action Area.

3.3.7 Chum Salmon (Hood Canal Summer Run)

While the range of chum salmon along the Pacific coast extends from the Bering Sea to the
Sacramento River in California, the range of summer chum salmon is highly restricted and
extends only to discrete portions of the eastern portion of the Olympic Peninsula and south into
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Hood Canal. These include spawning adult returning to Snow Creek (Discovery Bay), Chimicum
Creek (near Port Townsend) and many drainages in Hood Canal.

Critical habitat has been designated within the Action Area for the Strait of Juan de Fuca from
the line of extreme high tide to a depth of 30 meters (98 feet). Vessels calling at the BP Marine
Terminal would likely pass through areas designated as chum salmon critical habitat. Adult
chum could migrate through the Action Area en route to spawning tributaries. Therefore, it is
possible that this species would be present within the Action Area

3.3.8 Puget Sound Steelhead

The Skagit and Nooksack rivers, which discharge into the general vicinity of Cherry Point, do
support populations of native steelhead. Juvenile steelhead move rapidly out of freshwater and
into offshore marine areas and recent studies in steelhead migratory behavior suggest that
juveniles spend very little time in nearshore areas (NMFS 2013).The nearshore benthic survey
conducted by the Lummi Nation found few (n=3) steelhead juveniles in their extensive beach
seining sampling during the 2008 to 2009 survey effort, representing a 1.5 percent occurrence in
all sets (Dolphin et al 2010). In addition to the limited occurrence of steelhead documented in the
vicinity of the BP Marine Terminal, this species also migrate through the Strait of Juan de Fuca
en route to spawning tributaries throughout Washington’s north coast. It is possible that this
species would be present within the Action Area.

No proposed critical habitat for Puget Sound steelhead occurs in the Action Area.

3.3.9 Pacific Eulachon

Outside of the Columbia River Basin, eulachon have been occasionally reported from other
coastal Washington rivers including Willapa Bay, Gray’s Harbor, and at the mouth of various
small streams of the coast (Swan 1881 as cited in Moody 2008). Spawning runs outside the
Columbia River Basin have been documented at Willapa Bay (North, Naselle, Nemah, Bear, and
Willapa rivers), Grays Harbor (Humptulips, Chehalis, Aberdeen, and Wynoochee rivers), and the
Copalis, Moclips, Quinault, Queets, and Bogachiel rivers (WDFW and ODFW 2001 and Willson
et al. 2006).

Shaffer et al. (2007) reported on the capture of 58 adult eulachon in the Elwha River on
Washington’s Olympic Peninsula between March 18 and June 28, 2005. This was the first formal
documentation of eulachon in the Elwha River, although anecdotal observations suggest that
eulachon “were a regular, predictable feature in the Elwha until the mid-1970s” (Shaffer et al.
2007). Other Olympic Peninsula rivers draining into the Strait of Juan de Fuca have been
extensively surveyed over many years for salmonid migrations; however, eulachon have not
been observed in any of these other systems (Shaffer et al. 2007).

A recent WDFW technical report entitled “Marine Forage Fishes in Puget Sound” (Pentilla
2007) presents detailed data on the biology and status and trends of surf smelt and longfin smelt
in Puget Sound, but states that “there is virtually no life history information within the Puget
Sound Basin” available for eulachon. Similarly, detailed notes provided by WDFW and ODFW
as part of this review, do not provide evidence of spawning stocks of eulachon in Puget Sound
rivers.
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Monaco et al. (1990) described eulachon as “rare” in Skagit Bay and, in addition to a personal
communication, cited Miller and Borton (1980) as a supporting reference. Miller and Borton
(1980) report on a total of 20 eulachon specimens collected in the San Juan Islands, southern
Strait of Georgia, and Strait of Juan de Fuca and recorded in boat logs and museum collection
records; however, samples from Skagit Bay were not included in this list.

The Nooksack River has frequently been listed as supporting a run of eulachon (WDFW and
ODFW 2001, Wydoski and Whitney 2003, Willson et al. 2006; Moody 2008); however, there
seems to be some confusion as to the exact species encountered. The Nooksack River is known
to support a run of longfin smelt [Spirinchus thaleichthys], which are sometimes mistaken for
eulachon. The run of longfin smelt into the Nooksack occurs in November, which is outside the
normal spawning time for eulachon. Additionally, mid-water trawl surveys thought the Strait of
Juan de Fuca routinely collected longfin smelt juveniles, while eulachon were rarely encountered
(Anchor Environmental 2003).

Freshwater critical habitat does not occur in the Action Area and there have been no nearshore or
offshore foraging sites in the Pacific Ocean identified as meeting the definition of critical habitat
under section 3(5)(A)(i) of ESA. Pacific eulachon critical habitat does not occur within the
Action Area.

3.3.10 Green Sturgeon (Southern DPS)

Southern DPS green sturgeon were first determined to occur in Oregon and Washington waters
in the late 1950s when tagged San Pablo Bay green sturgeon were recovered in the Columbia
River estuary (CDFG 2002). A few green sturgeon have been recovered in Puget Sound as
incidental harvest from trawl fishers; the reason for their occurrence in the Action Area is
unknown as they are not known to spawn, rear, or feed in coastal Washington or Puget Sound
(Adams et al. 2002). The presence of green sturgeon in Puget Sound is rare (Lindley et al.
2011), but the species could occur in the Action Area. Critical habitat for Southern DPS green
sturgeon has been designated in the Action Area and includes waters in the Strait of Juan de Fuca
and a portion of Rosario Strait (Figure 3.3-6; 74 FR 52300). Puget Sound has been excluded
from designation because the economic benefits of exclusion outweigh the benefits of inclusion
and exclusion will not result in extinction of the species. Vessels calling at the BP Marine
Terminal would not pass through areas designated as green sturgeon critical habitat.
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Figure 3.3-6 Designated Critical Habitat for Southern DPS Green Sturgeon
Source: 74 FR 52300
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3.3.11 Rockfish (Bocaccio Rockfish, Canary Rockfish, Yelloweye Rockfish)

The WDFW considers the north Puget Sound area to be one of the most productive areas for
groundfish. This area extends from the Canadian border to Deception Pass out to the center of
the Strait of Juan de Fuca, including all of the San Juan Islands. Within this area, production data
in the vicinity of Cherry Point are not kept distinct. Bocaccio, yelloweye, and canary rockfish
populations and for conservation purposes, are managed as two distinct stocks, one stock
occupying areas west of Port Angeles and a separate stock unit east of Port Angeles.

Information on actual distribution of these three listed rockfish species in the vicinity of the
Cherry Point facility is vague at best. Rockfish adults tend to prefer rocky, deeper water habitats
of the kind that are not common in the vicinity of the BP Marine Terminal dock facility (see
Figure 3.3-6). Bocaccio has been found to occur in Central Puget Sound, Tacoma Narrows, Ports
Gardner and Susan, and along the Strait of Juan de Fuca, with the most common occurrences
recorded south of the Tacoma Narrows (NMFS 2010b) . Detection of adult yelloweye and canary
rockfish indicate they do occur in the broader vicinity of the San Juan Islands near suitable
habitat, but do not occur near Cherry Point (Figure 3.3-7 and 3.3-8). Yelloweye rockfish have
been reported by anglers to occur off Middle Bank in Haro Strait, Waldron Island, Hood Canal,
Foulweather Bluff, Jefferson Head, Mukilteo, and Bainbridge Island (Washington 1977, Palsson
et al. 2009). Canary rockfish have been documented as part of the assemblage of fishes in the
Puget Sound region for as long as there have been formal fisheries surveys, dating back to at
least the 1930s (NMFS 2010b).

A 2011 study (Greene and Godersky 2012) of larval rockfish presence in Puget Sound surface
waters indicate there is a difference in densities between deepwater and nearshore sites. Based
on this preliminary study, the highest relative abundance of rockfish larva would be expected to
occur in the Action Area during August and September.

Table 3.3-1 identifies the most likely factors limiting rockfish populations in Puget Sound.
Critical habitat for rockfish has been proposed in the Action Area and includes waters east of
Port Angeles north to the BP Marine Terminal (78 FR 47635) (Figure 3.3-9) Vessels calling at
the BP Marine Terminal would pass through areas designated as rockfish critical habitat.
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Surveys8

8 Limitations of rockfish surveys methods are described below:
Trawl: this species finds refuge in high-relief habitat where bottom trawl surveys are ineffective (Jones et al.
2012).
Video: provides a better mechanism than trawls to quantify species abundance for bottom-oriented rockfish
(Jones et al. 2012).
Scuba: distribution includes depths that exceed the safe scuba diving depth (Haggarty 2014)
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Chapter 4

Effects of the Proposed Action on ESA-Listed
Species

The federal action under consideration in this BE is the USACEs’ modification of the current
Department of the Army permit number 92-1-00435 for the continued operation and
maintenance of the BP Marine Terminal. The project is broken into two major components:
vessel traffic and marine terminal operations. Each of these activities has its effects to listed
species, some of which overlap.

This section addresses effects of the Proposed Action. The regulations implementing the ESA
define "effects of the action" as "the direct and indirect effects of an action on the species or
critical habitat, together with the effects of other activities that are interrelated or interdependent
with that action, that will be added to the environmental baseline™ (50 CFR §402.02). Direct
effects are the immediate effects of the project on the species or its critical habitat. Direct effects
result from the Proposed Action and include the effects of interrelated and interdependent
actions, of which there have been none identified for this BE (Section 1.5). The primary direct
effects of the Proposed Action derive from the nature, extent, and duration of the activities on
humpback whales, Southern Resident DPS killer whales, Steller sea lions, and ESA-listed fish
species. Indirect effects are those effects that are caused by or would result from the Proposed
Action and are later in time, but are still reasonably certain to occur. Potential effects of the
action are summarized in table 4.1-1.

Table 4.1-1 Potential Effects of the Action

Project component Stressor Potential Effect

Vessel traffic Noise Startle, disruption of behavior, temporary
change of habitat for marine mammals

Introduced species/pollution Change of habitat for all listed species

Intake of cooling water Injury and/or mortality of larva rockfish

Vessel strikes Injury and/or mortality of marine mammals
Terminal Operations Noise Startle, disruption of behavior, temporary

change of habitat all listed species

Pollution Change of nearshore habitat could affect all
listed salmonids

Since the North Wing has already been constructed and has been in operation since 2001, the
effects of the Proposed Action are already part of the environmental baseline, these effects will
continue into the future. The effects of the Proposed Action analyzed in this BE focus on the
ongoing effects of current operations and vessel traffic levels and potential increased vessel
traffic up to 420 calls per year.

May 2014 Cardno ENTRIX 72



BP Cherry Point
Biological Evaluation: Final Draft

4.1 Marine Mammals

41.1 Humpback Whale, Blue Whale and Fin Whale (Baleen Whales)

Humpback, blue and fin whales do not commonly occur within the Action Area. Calambokidis et
al. (2003) reports five humpback individuals identified in the Puget Sound from 1986-2003.
Humpback whales presence in the Action Area, if at all, would be during the summer and fall
months when humpback whales are foraging off of the Washington and British Columbia coasts.
Vessel surveys conducted in 1996 and 2001 did not detect blue or fin whales in Washington
waters (Carretta et al. 2013).

Potential effects on baleen whales associated with the BP Marine Terminal would include
interactions with vessels in transit, effects due to increased background noise, effects from
discharge of hazardous materials into the marine environment and catastrophic oil spills.

41.1.1 Effects of Vessel Traffic

Vessel Strikes

A study reviewing ship strikes on whales in Washington State reviewed 130 records from 1980-
2006 and found only one incident of a possible ship-struck humpback, two possible ship-struck
fin whales and no known ship-struck blue whales despite the known presence of these species in
the shipping lanes in the region (Douglas et al. 2008). Although vessel strikes of humpback, blue
and fin whales have been recorded in NMFS’ Large Whale Ship Strike Database (Jensen and
Silber 2004), the probability of a whale strike occurring as a result of the Proposed Action is
unlikely for the following reason. The vessel traffic calling at the BP Marine Terminal currently
comprise about 1 percent of the commercial traffic in the Action Area and the increase in vessel
traffic attributable to the Proposed Action is very small. The low likelihood that a humpback,
blue or fin whale will be present it the Action Area combined with the small potential increase in
vessel traffic calling at the BP Marine Terminal makes a measurable increase in the probability
of a vessel strike over baseline conditions unlikely.

Sound

Humpback, blue and fin whale calls occur at predominately low frequencies from 0.03 to 8 kHz
and their hearing is presumed good at corresponding frequencies (NMFS 2010c). Unlike toothed
whales, baleen whales have not been shown to use echolocation to detect the size and nature of
objects. However, baleen whales use sound as a long-range acoustic communication system to
facilitate mating and social interactions. The auditory system of baleen whales is presumed to be
more sensitive to low-frequency sounds than those of small-to-moderate-sized toothed whales
(NMFS 2010c). Baleen whales are thought to be most sensitive to a range of low-frequency
sounds occurring in the 0.01 to 1 kHz range. (Okeanos 2008).

Vessel sounds attributed to large ships, tankers, and tugs traveling to the BP Marine Terminal
would generate low frequency sound in the 5Hz to several hundred kHz range (NRC 2003).
Noise from increased vessel traffic associated with the Proposed Action has the potential to mask
biologically significant sounds baleen whales use to communicate, avoid predators, and gain
awareness of the environment. Although there are many documented, clearly discernable
responses of marine mammals to anthropogenic sound, reactions are typically subtle, consisting
of shorter surfacing intervals, shorter dives, fewer blows per surfacing, longer intervals between
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blows, ceasing or increasing vocalizations, shortening or lengthening duration of vocalizations,
and changing frequency or intensity of vocalizations. While some of these changes may be
statistically significant, it is unknown if they have an effect on whales at the individual or
population level (NRC 2003).

A review of past industrial activities indicates that these activates do have some impact on
whales. For example, in the calving lagoon of Guerrero Negro, Baja California Sur, Mexico,
daily dredging and vessel traffic caused gray whales to abandon the area for ten years, from 1957
to 1967. Whales did not return to the area until six years after the industrial operations ceased
(Gard 1974 and Bryant and Lafferty 1980, cited in Rice et al. 1984). While separating the effect
of noise from the other stimuli present in the lagoon is not possible, the increase in noise likely
played a role in this habitat abandonment. Likewise, Borggaard et al. (1999) observed temporary
changes in habitat use during marine construction activities involving dredging, blasting, and
increased vessel traffic in Trinity Bay, Newfoundland, Canada. Given these whales would
primarily occur on the periphery of the Action Area, and in the case of humpback whales, who
are infrequent visitor to the Action Area, habitat abandonment associated with increased vessel
traffic and associated noise would not be expected under the Proposed Action.

Exposure to anthropogenic sounds may increase stress levels and affect the fitness of individuals
by lengthening migration, increasing the duration of foraging bouts, or limiting foraging
opportunities before long periods of fasting and migration begin (NRC 2003). The North Pacific
populations of all three species are increasing (Carretta et al., 2011). Although, small numbers of
individual humpback whales could venture through the Strait of Juan de Fuca into Georgia
Basin, none of these populations are expected to be affected by stress reactions from increased
vessel traffic.

As discussed in section 3.1.2, and 3.2.2 the incremental increase in vessel traffic due to calls of
oil tankers and oil barges at the BP Marine Terminal could result in exposing these whales to
increased sound levels from a transiting vessel. Basset et al. (2012) estimate the source level for
oil/chemical tankers to be 181 dBrmsre 1 pPa at 1 m and tugs at 173rms dB re 1 pPa at 1 m.
These levels are likely representative of the vessels calling at the BP Marine Terminal including
those vessels contributing to the increase in calls as a result of the operation of the North Wing,
because no change is expected in the ship speed, condition of the vessel, vessel load, and on
board activities of the vessels calling at the marine terminal other than a small incremental
increase in frequency of calls.

While the source level for tankers transiting to the BP Marine Terminal approach NMFS interim
criterion for injury of 180 dBrms re 1 pPa at 1 m, no whales are likely to occur within 1 m of a
vessel, and given their tendency to avoid vessels upon detection, the received level experienced
by these whales is likely to be well below the interim injury criterion. Some individuals could be
exposed to received levels that exceed the 120 dBms re 1 pPa at 1 m for defining disturbance (i.e.
level B harassment) under the MMPA. The effect of this disturbance is likely to involve
avoidance behaviors, such as adjusting migration paths to avoid close approach to a vessel.
These responses are not expected to result in adverse effect to the fitness of any of the
individuals exposed.
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With respect to NMFS 2013 proposed guidelines for potential injury or harassment to marine
mammals, humpback, blue and fin whales are in NMFS low frequency hearing group with a
functional hearing range of 7 Hz to 30 kHz, a range that overlaps with the frequency range of
sound generated by commercial vessel traffic. NMFS proposed dual criteria for TTS are received
levels of 224 dBpeak re 1 pPa and 198 dB SELcum re 1 pPa2-s. While NMFS cautions against
comparing these criteria to the interim criteria because dBrms, dBpeak, and dB SELcum are all
based on different metrics, as a rule of thumb dBpeak is generally a few dB higher than dBms.
Thus, the estimated source levels for oil/chemical carriers in Bassett et al. (2012), even if
adjusted to peak levels, would be well below NMFS proposed TTS criterion for peak received
level.

The SELcum measurement is indeterminate in this case because it requires knowing how long an
animal is exposed to a sound level. In the case of whale/vessel interactions, whales are likely to
begin moving away from the vessel when they hear the vessel (Richardson et al. 1995), reducing
the whale’s exposure to sound both in time and intensity. Given the source level of vessel
calling at the BP Marine Terminal is considerably below the TTS peak criterion and whales are
unlikely to remain in the vicinity of vessels for an extended period of time, the SEL ., criterion
is not likely to be violated either. Even though these proposed criteria currently have no
regulatory effect, consideration of them indicate that the incremental increase in exposure to
vessels calling at the BP North Wing is not likely to result in TTS or level “B” harassment. .
And as discussed in section 3.1.2 and 3.2.2 the overall increase in sound energy contributed to
the sound budget by the increase in vessels calls at the BP Marine Terminal is expected to be
minimal and likewise is not likely to adversely affect humpback, blue and fin whales.

4.1.1.2  Operations of the Marine Terminal

Ongoing operation and maintenance activities at the BP Marine Terminal could result in
accidental spills of oil or other hazardous materials (e.g., hydraulic fluid). Instances of spills
associated with the operation of the BP Marine terminal, described in Section 3.2, is very small
and unlikely to adversely affect the species.

It is possible that baleen whales could be present in the vicinity when ships are arriving or
departing from the BP Marine Terminal. The low likelihood that a humpback, blue or fin whale
will be present in the Action Area combined with the small potential increase in vessel traffic
calling at the BP Marine Terminal makes a measurable increase in the probability of a vessel
strike over baseline conditions unlikely.

Measures to reduce potential effects on whales include observers at the dock during maintenance
activities, when required. If, in these circumstances a whale is observed near the terminal,
maintenance activities are suspended until the whale moves away from the area.

41.1.3 Conclusion

Should humpback, blue or fin whales occur in the Action Area, the ongoing operation and
maintenance activities of the BP Marine Terminal would be unlikely to result in increased
collisions in the shipping lanes, or increased effects due to noise exposure or water pollution.
Because ongoing operation and maintenance of the terminal is unlikely to adversely affect
humpback, blue and fin whales, the Proposed Action may affect, but is not likely to adversely
affect humpback, blue and fin whales.
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41.2 Southern Resident DPS Killer Whale

Southern Resident killer whales could be present in the Action Area from May to October. Their
range and movements during the late fall, winter, and early spring are less well known, but they
are thought to spend less time in inland waters during these months (NMFS 2008a). Therefore
the six months between May and October represent the time when the greatest potential for
effects from the project would occur. Potential effects of the Proposed Action on killer whales
associated with the BP Marine Terminal would include potential interactions with vessels in
transit, effects due to increased noise, and effects from discharge of hazardous materials into the
marine environment.

4121 Effects of Vessel Traffic

Commercial shipping, ferry operations, military vessels, and recreational vessels all occur within
the Action Area. Several studies (NMFS 2008a) in the inland waters of Washington State and
British Columbia have linked interactions of vessels and Southern Resident killer whales with
short-term behavioral changes. Effects from vessels and the sounds they generate include effects
to foraging efficiency, communication, and/or energy expenditure though their physical
presence, increased underwater sound level, or both.

Vessel Strikes

Collisions of killer whales with vessels are rare, but remain a potential source of serious injury or
mortality. Shipping vessels and tugboats proceed in a usually predictable straight path toward the
BP Marine Terminal at relatively low speeds. Such vessels do not target whales and are likely
detected and avoided by Southern Residents (NMFS 2008a). Vessels and barges bound for the
BP Marine Terminal utilize Rosario Strait almost exclusively. Killer whale densities are lower in
Rosario Strait compared to Haro Strait (Figure 3.3-2); therefore, there would be a lower
probability of killer whales encountering vessels in the Rosario Strait route, as compared to the
Haro Strait route. Known collisions of vessels, of any type, with Southern Resident killer whales
in the lower British Columbia region (near Vancouver Island) was limited to three observations
between the 1960s and 2006 (NMFS 2008a). Given the composition of vessel types and numbers
of vessel are comparable to levels in northern Puget Sound, vessel collisions would be likely to
be similarly infrequent with all traffic utilizing the Cherry Point area and Rosario Strait. Since
vessel traffic calling at the BP Marine Terminal represents only a small portion of all shipping
traffic (approximately one percent), the likelihood of a vessel collision with killer whales
attributed to BP Marine Terminal vessel traffic would be expected to be very low.

Sound

Killer whales produce a wide variety of clicks, whistles, and pulsed calls. Their clicks are
relatively broadband, short (0.1 to 25 milliseconds), and range in frequency from 8 to 80 kHz
with an average center frequency of 50 kHz and an average bandwidth of 40 kHz (Au et al.
2004). Killer whales use these signals to sense objects in their environment, such as prey; whales
foraging on salmon produce these signals at peak-to-peak source levels ranging from 195 to 225
dBre 1 pPa at 1 meter (Holt 2008).

Killer whale whistles are tonal signals that have longer duration (0.06 to 18 seconds) and
frequencies ranging from 0.5 to 10.2 kHz (Holt 2008). Killer whales are reported to whistle most
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