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5-YEAR REVIEW
Fin Whale (Balaenoptera physalus)

1.0 GENERAL INFORMATION

1.1 Reviewers
Lead Regional or Headquarters Office:

Therese Conant, Office of Protected Resources, 916-930-3627
Christian Long, Intern, Office of Protected Resources, 301-427-8403

1.2 Methodology used to complete review
A 5-year review is a periodic analysis of a species’ status conducted to ensure that the listing
classification of a species as threatened or endangered on the List of Endangered and Threatened
Wildlife and Plants (List) (50 CFR 17.11 — 17.12) is accurate. The 5-year review is required by
section 4(c)(2) of the Endangered Species Act of 1973, as amended (ESA). The review was
prepared pursuant to the joint National Marine Fisheries Service (NMFS) and U.S. Fish and
Wildlife 5-year Review Guidance and template (NMFS and USFWS 2018). The NMFS Office
of Protected Resources led the 5-year review with input from other NMFS regional offices and
science centers. We updated information from the 5-year review completed in 2011 based on
peer-reviewed publications, government and technical reports, conference papers, dissertations,
and theses. We gathered information through September 2018. The information on the fin
whale (Balaenoptera physalus) biology and habitat, threats, and conservation efforts was
summarized and analyzed in light of the ESA section 4(a)(1) factors (see Section 2.3.2.1) and the
recovery criteria identified in the recovery plan (NMFS 2010; see Section 2.3.3) to determine
whether a reclassification or delisting may be warranted (see Section 3.0).

NMFS initiated a 5-year review of the fin whale and solicited information from the public on
January 29, 2018 (83 FR 4032). We received five public comment letters and incorporated
information as appropriate in this review.

1.3 Background
1.3.1 FRN Notice citation announcing initiation of this review
83 FR 4032, January 29, 2018

1.3.2 Listing History
Original Listing
FR notice 35 FR 8491




Date listed: 6/2/1970 (“grandfathered” in from precursor to ESA)
Entity listed: Finback Whale (Balaenoptera physalus)
Classification: Endangered

1.3.3 Associated rulemakings
NA

1.3.4 Review History

S.L. Perry, D.P. DeMaster, and G.K. Silber. 1999. The Great Whales: History and

Status of Six Species Listed as Endangered Under the U.S. Endangered Species Act of

1973. Marine Fisheries Review 61:1, pp.44-51. Department of Commerce.
Conclusion: No change in endangered classification

NMFS. 2011. Fin whale (Balaenoptera physalus ) 5-year review: summary and
evaluation. NMFS Office of Protected Resources, Silver Spring, MD. 23 pages.
Conclusion: No change in endangered classification

1.3.5 Species’ Recovery Priority Number at start of 5-year review

11%, which indicates that threats are low, recovery potential is low to moderate, and there
is the potential for conflict.

1.3.6 Recovery Plan or Outline

Name of plan or outline: Final Recovery Plan for the Fin Whale (Balaenoptera
physalus)

Date issued: Final plan issued July 2010

Dates of previous revisions, if applicable: NA

1 The recovery priority number 11 was based on NMFS’ 1990 (55 FR 24296) priority system. In 2017, NMFS
proposed changes to the recovery priority system (82 FR 24944, May 31, 2017). For the Biennial Report to
Congress 2015-2016, the new proposed recovery priority was reported as a 12, which indicates a high demographic
risk, low to moderate understanding of major threats, low to moderate U.S. jurisdiction exists for management or
protective actions to address major threats, and high certainty that management or protective actions will be
effective.



2.0 REVIEW ANALYSIS

2.1 Application of the 1996 Distinct Population Segment (DPS) policy
2.1.1 Is the species under review a vertebrate?

__ X _Yes, go to section 2.1.2
No, go to section 2.2

2.1.2 Is the species under review listed as a DPS??

Yes, give date and go to section 2.1.3.1
___X_No, go to section 2.1.4

2.1.3 Was the DPS listed prior to 19967

Yes, go to section 2.1.2
No, go to section 2.2

2.1.3.1 Prior to this 5-year review, was the DPS classification reviewed to
ensure it meets the 1996 policy standards?

Yes, provide citation and go to section 2.1.4
No, go to section 2.1.3.2

2.1.3.2 Does the DPS listing meet the discreteness and significance elements
of the 1996 DPS policy?

Yes, discuss how it meets the DPS policy, and go to section 2.1.4
No, discuss how it is not consistent with the DPS policy and consider
the 5-year review completed. Go to section 2.4., Synthesis.

2 To be considered for listing under the ESA, a group of organisms must constitute a "species,” which is defined in
section 3 of the ESA to include “any subspecies of fish or wildlife or plants, and any distinct population segment
(DPS) of any species of vertebrate fish or wildlife which interbreeds when mature.” NMFS and USFWS jointly
published a policy regarding the recognition of DPSs of vertebrate species under the Endangered Species Act (DPS
Policy, 61 FR 4722; February 7, 1996). “DPS” is not a scientifically defined term; it is a term used in the context of
ESA law and policy. Furthermore, when passing the provisions of the ESA that give us authority to list DPSs,
Congress indicated that this provision should be used sparingly. We have discretion with regard to listing DPSs and,
in order to be consistent with the directive of the Congressional report that followed the introduction of the DPS
language in the ESA to identify DPSs sparingly, we will generally not, on our own accord, evaluate listings below
the taxonomic species or subspecies level if the best available information indicates that the species or subspecies is
in danger of extinction throughout all or a significant portion of its range. We should only identify DPSs if there is
an overriding conservation benefit to the species.


http://www.nmfs.noaa.gov/pr/pdfs/fr/fr61-4722.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr61-4722.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr61-4722.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr61-4722.pdf

2.1.4 Is there relevant new information for this species regarding the application
of the DPS policy?

____X__Yes, The Mediterranean population is genetically distinct from other
populations in the North Atlantic (Panigada and Notarbartolo di Sciara 2012). The
Gulf of California and Eastern China Sea populations may also represent
differentiated populations. See section 2.3.1.5.

___No, go to section 2.2., Recovery Criteria

2.2 Recovery Criteria
2.2.1 Does the species have a final, approved recovery plan® containing objective,
measurable criteria?
X Yes, continue to section 2.2.2.

2.2.2 Adequacy of recovery criteria.

2.2.2.1 Do the recovery criteria reflect the best available and most up-to date
information on the biology of the species and its habitat?

____Yes, goto section 2.2.2.2

___X_No, go to section 2.2.3, and note why these criteria do not reflect the
best available information. Consider developing recommendations for
revising recovery criteria in section 4.0.

2.2.2.2 Are all of the 5 listing factors that are relevant to the species
addressed in the recovery criteria (and is there no new information to
consider regarding existing or new threats)?

Yes, go to section 2.2.3
No, go to section 2.2.3

2.2.3 List the recovery criteria as they appear in the recovery plan, and discuss
how each criterion has or has not been met, citing information.

Downlisting Criteria from the Final Fin Whale Recovery Plan:

1. Given current and projected threats and environmental conditions, the fin whale
population in each ocean basin in which it occurs (North Atlantic, North Pacific and

% Although the guidance generally directs the reviewer to consider criteria from final approved recovery
plans, criteria in published draft recovery plans may be considered at the reviewer’s discretion.



Southern Hemisphere) satisfies the risk analysis standard for threatened status (has no
more than a 1% chance of extinction in 100 years) and has at least 500 mature,
reproductive individuals (consisting of at least 250 mature females and at least 250
mature males) in each ocean basin. Mature is defined as the number of individuals
known, estimated or inferred to be capable of reproduction. Any factors or
circumstances that are thought to substantially contribute to a real risk of extinction that
cannot be incorporated into a Population Viability Analysis will be carefully considered
before downlisting takes place.

This criterion likely has been met. Although population numbers do not include life stages, it is
logical to assume that at least a portion of the estimates per ocean basin include mature
reproductive individuals. In addition, population abundance and distribution appear sufficient to
ensure the species has no more than a 1% chance of extinction in 100 years (see Section 2.4).
Trend data are available for some populations (see discussion by ocean basin below).

Reilly et al. (2013) estimated the global population declined by more than 70% from 1929-2007.
The majority of the decline is likely occurring in the Southern Hemisphere while the North
Atlantic subpopulation may have increased, and there appear to be increases in certain regions in
the North Pacific. A rough total global estimate was about 53,000 fin whales in the year 2000
(Reilly et al. 2013). The most recent IUCN assessment of the global status changed the Red List
category from Endangered to Vulnerable, which means the fin whale is considered to be at high
risk of unnatural (human-caused) extinction without further human intervention (Cooke 2018).

While NMFS acknowledges that Marine Mammal Protection Act (MMPA\) stock structure does
not align with the ESA listed entity for fin whales, MMPA stock assessment reports contain the
best available demographic information for fin whales in U.S. waters. The final 2016 and draft
2017 stock assessment reports provide the following minimum population estimates for fin
whales in U.S. waters: western North Atlantic stock: 1,234 (NMFS 2017b);
California/Oregon/Washington stock: 8,127 (NMFS 2016); Hawaii stock: 75 (NMFS 2017c); and
Northeast Pacific stock: 2,554 (NMFS 2017a). More detailed abundance information by ocean
basin follows.

North Atlantic

According to Reilly et al. (2013) best abundance estimates by region are: 25,800 (CV =0.125) in
2001 for the central North Atlantic (East Greenland-Iceland, Jan Mayen Norway and the Faeroes
in Denmark); 4,100 (CV 0.21) in 1996-2001 for the northeastern North Atlantic (North and West
Norway); 17,355 (CV 0.27) in 1989 for the Spain-Portugal-British Isles area; and 1,722 (CV =
0.37) for West Greenland in 2005. Vikingsson et al. (2015) estimated abundance of fin whales
in the central North Atlantic as 15,200 in 1987 and 20,600 in 2007 (no CVs reported). During
1987-2001, the annual increase in the total central North Atlantic was estimated as 4%, while the
annual growth rate was estimated as 10% in the Irminger Sea (Vikingsson et al. 2009). Vazquez



et al. (2013) estimated fin whale abundance in the Bay of Biscay between 2003 and 2011 to be
10,267 (CV =0.048, 95% CI: 9,507-11,101) with a density of 0.0155 animals per square
kilometer. Partial estimates for the western North Atlantic are 1,013 (95% CI: 459-2,654) for
Newfoundland in 2002-3 (see Reilly et al. 2013). Ramp et al. (2014) reported estimates of 328
fin whales (of all sizes; 95% CI: 306 to 350) for the period 2004 to 2010 for the Gulf of St.
Lawrence. This estimate is similar to estimates of 340 whales for the late 1960s and 380 whales
for the early 1990s, indicating the population has not increased over the last 50 years (Ramp et al.
2014). NMFS (2017b) estimated the fin whale abundance in U.S. waters in the Western North
Atlantic as 1,618 (CV = 0.33) with a minimum population estimate of 1,234 and an unknown
population trend.

In the Mediterranean, population estimates exist for only certain regions. Line-transect surveys
yielded estimates of 3,583 fin whales (S.E. 967, 95% C.I. 2,130-6,027) over a large portion of
the western Mediterranean in 1991 and 901 (S.E. 196.1, 95% C.I. 591-1,374) in the Corsican-
Ligurian-Provencal Basin in 1992 (see Panigada and Notarbartolo di Sciara 2012). In the Pelagos
Sanctuary, a fin whale subpopulation was estimated as 539 mature whales (95% CI = 345-732)
over the period 1990-1999 (Rossi et al. 2014). Overall, the Mediterranean population is thought
to be declining and is listed by the IUCN as Vulnerable (Panigada and Notarbartolo di Sciara
2012).

North Pacific

Before whaling, the total North Pacific fin whale population was estimated at 42,000-45,000,
based on catch data and a population model (Ohsumi and Wada 1974; Omura and Ohsumi
1974). The population in the eastern North Pacific in 1973 was estimated to be 8,000-11,000 fin
whales (Ohsumi and Wada 1974). From a crude analysis of catch statistics and whaling effort,
Rice (1974) concluded that the population of fin whales in the eastern North Pacific declined by
more than half between 1958 and 1970, from about 20,000 to 9,000 “recruited animals” (i.e.,
individuals longer than the minimum length limit of 50 ft.). Chapman (1976) concluded that the
“American stock” had declined to about 38% and the “Asian stock” to 36% below their
Maximum Sustainable Yield (MSY) levels (16,000 and 11,000, respectively) by 1975. These
abundance estimates derived from CPUE techniques are not certain, therefore, the absolute
values of the cited abundance estimates should not be relied upon (International Whaling
Commission (IWC) 1989).

An abundance estimate for 2014 off California, Oregon, and Washington based on line-transect
data from 1991 through 2014 was 9,029 (CV=0.12) whales (Nadeem et al. 2016). Based on this
data, NMFS (2016) estimated the minimum population for fin whales to be approximately 8,127
whales. There is now evidence of recovery in California coastal waters. Fin whale abundance
off California approximately doubled between 1991 and 1993, from approximately 1,744 (CV =
0.25) to 3,369 (CV=0.21), which may suggest dispersal of animals into this area. Mean annual



abundance from 1991 to 2014 increased 7.5% off California, Oregon, and Washington, although
abundance appeared stable between 2008 and 2014 (NMFS 2016). Fin whales were considered
common off the outer coast of Washington in the 1800s and early 1900s, but whaling depleted
the population, and Washington recently recommended the fin whale remain as a state
endangered species (Wiles 2017). Population increases off the U.S. west coast are expected to
continue, although annual fluctuations in the population growth rate are anticipated (Moore and
Barlow 2011).

The best estimate of fin whale abundance for the Hawaiian stock is 154 (CV = 1.05) (Carretta et
al. 2017). The minimum population estimate for the stock is 75 fin whales within the Hawaiian
Islands Exclusive Economic Zone (EEZ). These data are from sightings during summer/fall
shipboard surveys in the U.S. EEZ off Hawaii. Because fin whales are not resident to Hawaiian
waters, this abundance estimate likely does not represent the abundance of fin whales in the
central North Pacific.

In the eastern Bering Sea shelf, a provisional estimate for fin whale abundance was 1,061 (CV =
0.38) based on summer shipboard surveys conducted from 1997 through 2010 (NMFS 2017a). In
the Gulf of Alaska, Rone et al. (2017) conducted line-transect surveys in 2013 and 2015. Fin
whale abundance was estimated to be 3,168 fin whales (CV = 0.26) in 2013 and 916 (CV = 0.39)
in 2015. Survey objectives and designs likely contributed to the marked differences in fin whale
results between years. In 2015, the objective was to identify right whales, which biased effort
towards counting humpback whales that have blows similar to right whales. Also in 2015,
considerably less trackline was surveyed (Rone et al. 2017). Based on the survey results from
2013, NMFS (2017a) estimated a minimum population for the U.S. Northeast Pacific population
to be 2,554 whales. This abundance estimate is a minimum estimate for the entire stock because it
was estimated from surveys that covered only a small portion of the range of this stock.

Zerbini et al. (2006) found evidence of increasing abundance trend for fin whales in Alaskan
waters (Kenai Peninsula to Shumagin Islands) at a rate of 4.8% (95% CI: 4.1-5.4%) per year
between 2001 and 2003. Friday et al. (2013; as cited in NMFS 2017a) estimated a 14% (95% CI:
1.0-26.5%) annual rate of increase in abundance of fin whales from 2002 to 2010. However, this
apparent rate of increase_in abundance is higher than most plausible estimates for large whale
populations (see NMFS 2017a). It is likely that changes in fin whale distribution contributed, in
part, to the high rate of increase in abundance estimated by Friday et al. (2013).

Southern Hemisphere

Historically, over 725,000 fin whales were recorded caught in the Southern Hemisphere during
1905-76 (Allison 2017 cited in Cooke 2018). In 1979, the fin whale population in the Southern
Hemisphere was estimated to be 85,200 (no CV given) based on the history of catches and trends
in CPUE (IWC 1979). The 1979 abundance estimate is considered a poor estimate because
CPUE-based abundance estimates are no longer accepted in IWC stock assessments, and the




historical back calculation was based on historical catches known to be seriously flawed. Also,
when abundance estimates become many years old, at some point they will no longer meet the
requirement that they provide reasonable assurance that the stock size is presently greater than or
equal to that estimate (NMFS 2005). Therefore, there is low confidence in this abundance estimate
for the Southern Hemisphere.

Abundance estimates for 1978-1991 for the area south of 30°S using Japanese Scouting Vessel
data from 1978-88 provided a circumpolar estimate of 15,000 fin whales (no CV given) (IWC
1996 cited in Cooke 2018). However, the Scouting Vessel data were not collected based on
statistical design and should be interpreted with caution (Cooke 2018). More recent estimates
include a circumpolar estimate in the Antarctic south of 60° S of 5,445 (95% CI 2000-14,500)
between 1991 and 2004 (Leaper and Miller 2011). In 2016, fin whale abundance was estimated
based on line-transect sampling to be 528 + 362 and 796 + 516 around Elephant Island and South
Orkney Islands, respectively (Viquerat and Herr 2017). A dedicated aerial survey conducted in
2013 within the Bransfield Strait and Drake Passage produced a minimum abundance estimate of
at 4,898 (95% CI: 2,221-7,575) (Herr et al. 2016). Fin whales aggregated at the shelf edge of
the South Shetland Islands in the Drake Passage—an area of high krill density. The results of
these studies suggest expansion of high-density areas for fin whales in the West Antarctic
Peninsula region (Viquerat and Herr 2017).

and

2. Factors that may limit population growth, i.e., those that are identified in the
threats analysis in the recovery plan as high or medium or unknown under relative
impact to recovery, have been identified and are being or have been addressed to the
extent that they allow for continued growth of populations. Specifically, the factors in
4(a)(l) of the ESA are being or have been addressed as follows:

Factor A: The present or threatened destruction, modification, or curtailment of
a species’ habitat or range.

e Competition with fisheries for resources is being addressed through fishery
management plans and other measures. (Threat discussed in Recovery Plan section
G.10.)

The severity of this threat was ranked as unknown and the uncertainty as high in the recovery
plan, thus the relative impact to recovery of fin whales due to this threat is ranked as unknown
(further research is needed to determine whether it falls into high, medium, or low threat
category).



NMFS (2010) identified different types of uncertainty relating to threats. For example, there may
be uncertainty about the extent to which something affects fin whales (e.g., ship strikes); whether
a factor affects fin whales negatively or positively (e.g., climate change); or how a factor affects
fin whales (e.g., anthropogenic noise). Therefore, how severity and uncertainty interact (to
produce Relative Impact to Recovery ranking) is unique by situation. For this criterion, NMFS
(2010) identified the following uncertainties: (a) The prey species taken by fin whales are also
taken by other baleen whales. Thus, competitive interactions are possible; however, there is no
basis for assuming that competition for food among baleen whales, per se, is a factor in
determining their population trend and abundance; (b) The effect on fin whales’ foraging
efficiency resulting from disruption of large prey aggregations due to commercial fishing is not
well known. Commercial removal of prey species may have a limited effect on fin whales,
particularly if a large biomass remains unharvested and accessible; (c) Furthermore, the
disruption of large aggregations of prey into multiple smaller aggregations by fishing activity
could enhance fin whale foraging success; (d) The species-specific duration and degree of prey
disruption due to commercial harvest are also unknown and it is not known what impact
switching to alternate prey may have on fin whales; and (e) Other threats that could be
confounded with fisheries are environmental variability and inter-specific competition. NMFS
(2010) concluded that research was needed to reduce these uncertainties.

Since the last 5-year review in 2011, new information on fisheries competition remains sparse.
The commercial krill fishery has operated for over 30 years in the Southern Ocean and is thought
to be harvesting at a level far below sustainable catch (Nicol et al. 2008). However, the
Convention on the Conservation of Antarctic Marine Living Resources (CCAMLR) was
established because of concerns that increasing krill catches in the Southern Ocean could have
serious effects on the population of krill (Hofman 2017). New developments in fishing gear
enables the krill fishery to set nets for weeks and continuously pump krill to the ship (Santora et
al. 2014). The effect of these new fishing technologies to fin whale populations is unknown, but
has the potential to impact prey availability.

There is no competition between fin whales and fisheries in the Mediterranean because in this
region fin whales are almost exclusively planktophagous (Panigada and Notarbartolo di Sciara
2012).

Based on those stated uncertainties and it being unknown whether competition with fisheries for
resources is a threat, we conclude that the appropriateness of this recovery criterion should be re-
evaluated. See Section 4 Recommendations.

e Effects of reduced prey abundance due to climate change continue to be investigated

and action is being taken to address the issue, as necessary. (Threat discussed in
Recovery Plan section G.11.)
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The effects of reduced prey abundance due to climate change continue to be investigated, but
whether actions are necessary to address the issue remains unknown.

The threat severity posed by environmental variability to fin whale recovery was ranked as
medium in the recovery plan due to the oceanographic and atmospheric conditions that have
changed over the last several decades. Uncertainty was ranked as high, due to the unknown
potential impacts of climate and ecosystem change on fin whale recovery and regime shifts on
fin whale prey. Thus, the relative impact to recovery was ranked as unknown but potentially
high.

Since the last 5-year review, new information exists on the impacts of climate and oceanographic
change on prey species. Such changes could affect fin whales that are dependent on those affected

prey.

In the North Atlantic, copepod distribution has showed signs of shifting due to climatic changes
(Hays et al. 2005; Grieve et al. 2017). Climate change was assessed to have a high potential to
change the distribution of Atlantic herring (Clupea harengus) resulting in negative effects on
productivity (Hare et al. 2016). In waters off the Azores, fin whales arrive in April/May when the
phytoplankton bloom. Individual whales were observed in Azorean waters up to 17 days during
the spring bloom, and allocated most of their time to foraging and travelling behavior (Visser et
al. 2011). The authors cite global warming as likely to suppress the spring bloom development
in Azorean waters. This may change migratory patterns of baleen whales in this part of the
North Atlantic and reduce opportunities for the build-up of their energy reserves. In the
Norwegian Sea, significant changes in the prey community, including northerly expansion and
movement in the distribution of pelagic fish, have been reported over the last decade (Ngttestad
et al. 2014). However, no apparent changes in fin whale distribution could be found compared to
their observed summer distribution 10-15 years ago (Ngttestad et al. 2014). Fin whale abundance
in the Irminger Sea off Iceland increased between 1987 and 2001 concurrent with increasing sea
temperatures (Vikingsson et al. 2009).

In the Arctic Sea, sea ice coverage has decreased since satellite monitoring began in 1978, with
sea ice cover being lowest in 2012 (Parkinson and Comiso 2013). Fin whale migration to the
area depends on the extent of ice, elevated water temperature and salinity, and increased prey
abundance (Tsujii et al. 2016). As ice cover decreases, it will likely affect fin whale distribution
and migration (Simon et al. 2010; Thomas et al. 2016). The overall impact to the species is
unknown. However, fin whales search for high-density patchy prey, which means they regularly
move large distances to locate euphausiid swarms and then forage in localized areas as long as
they last.

Within certain geographic areas in the Southern Ocean, summer krill density is linked to the
duration and the extent of sea ice from the previous winter (Atkinson et al. 2004). Krill rely on
the summer phytoplankton blooms, which occur when extensive sea ice provides winter food
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from ice algae and promote krill larval recruitment. An examination of net sampling data from
1926 to 2003, indicate that krill density has declined since the 1970s (Atkinson et al. 2004). The
western Antarctic Peninsula is one of the world’s fastest warming areas, and winter sea-ice
duration is shortening, presumably from global warming (Hoegh-Guldberg and Bruno 2010).
Antarctic krill are also sensitive to ocean acidification. Krill hatch rates and larval development
are adversely affected by increased carbon dioxide partial pressure, and substantial declines in
Antarctic krill are anticipated within the next 100 years (Kawaguchi et al. 2013).

The feeding range of fin whales is larger than that of other large whale species and
consequently, it is likely that the fin whale may be more resilient to climate change, should it
affect prey, than a species with a narrower range (NMFS 2010).

Based on those stated uncertainties and results of recent research, it remains unknown whether
reduced prey abundance due to climate change is a threat. Further research is needed to determine
impacts, if any, on prey due to climate change.

Effects of anthropogenic noise continue to be investigated and actions taken to minimize potential
effects, as necessary. (Threat discussed in Recovery Plan section G.2.)

Effects of anthropogenic noise continue to be investigated, but whether actions are necessary to
address potential effects remains unknown.

The relative impact of anthropogenic noise to the recovery of fin whales was ranked in the
recovery plan as unknown due to an unknown severity and a high level of uncertainty. The effects
of anthropogenic noise are difficult to ascertain and research on this topic is ongoing. Controlled
exposure experiments are being conducted to evaluate the effect of mid-frequency sound on a
variety of marine mammals, including large whale species (Southall et al. 2011). Preliminary
results indicate variable responses, depending on species, type of sound, and behavioral state
during the experiments. Some observations in certain conditions suggest avoidance responses,
while in other cases subjects seemed unresponsive (Southall et al. 2011). These studies include
documenting fine scale calling behavior as a baseline to understand the effects anthropogenic
sources may have on fin whales (Stimpert et al. 2015). Redfern et al. (2017) examined the co-
occurrence of blue, fin, and humpback whales with sound from commercial shipping off
southern California and identified several regions of overlap where the acoustic habitat of these
species was degraded by noise. Fin whales may modify their calls in the presence of high noise
conditions resulting from ship traffic and airguns (Castellote et al. 2012a). Fin whale 20-Hz call
duration, bandwidth, center and peak frequency decreased in high noise conditions. Fin whales
also appeared to move away from an airgun array source during a 10-day seismic survey
(Castellote et al. 2012a). The authors hypothesize that fin whale acoustic communication is
modified to compensate for increased background noise and that a sensitization process may play
a role in the observed temporary displacement when exposed to airguns. Data collected from
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sites along Mid-Atlantic Ridge to monitor seismic activity between 1999 and 2009, indicate fin
whale calls are present during seismic activity. Nieukirk et al. (2012) found fin whale and airgun
sounds were recorded at all sites, and fin whale vocalization levels increased during the late
summer and fall months, a time when airgun noise levels were often high (>80% days/month
with airgun sounds) at all sites.

Based on those stated uncertainties and results of recent research, it remains unknown whether
anthropogenic noise is a threat. The possible impacts of the various sources of anthropogenic
noise on fin whales requires further study.

Factor B: Overutilization for commercial, recreational, or educational purposes.

e Management measures are in place that ensure that any direct harvest (commercial,
subsistence, and scientific) is at a sustainable level. (Threat discussed in Recovery
Plan section G.9.)

This criterion has been met. The IWC’s moratorium on the commercial hunting of fin whales
in most of their range has been in force for more than three decades, and it has almost certainly
had a positive effect on the species’ recovery. The recovery plan (NMFS 2010) ranks the threat
of direct harvest of fin whales as a medium severity, a medium level of uncertainty and a
medium relative impact to recovery.

Whale hunting, although rare today, was the main cause of initial depletion of fin whales and
other large whales. From 1900 through 1999, the whaling industry killed and processed nearly
2.9 million large whales globally. Fin whales were Killed in larger numbers (874,068) than any
other species (Rocha et al. 2015). Through the mid-1900s, fin whale catch increased because the
preferred target, humpback whales, became rare (Mizroch et al. 1984), and factory whaling ships,
introduced in 1925, were extremely efficient at killing whales. From 1911 to 1924, there were
2,000-5,000 fin whales taken per year. From 1931 to 1972, approximately 511,574 fin whales
were caught (Kawamura 1994). In 1937 alone, over 28,000 fin whales were taken. From 1953 to
1961, the number of fin whales taken per year continued to average around 25,000. In 1962, sei
whale catches began to increase as fin whales became scarce. By 1974, less than 1,000 fin whales
were being caught per year.

In accordance with the IWC moratorium, fin whales are presently commercially hunted in the
Northern Hemisphere only in Greenland under the IWC’s procedure for aboriginal subsistence
whaling (Caulfield 1993; Gambell 1993). Meat and other products from whales killed in this
hunt are widely marketed within the Greenland economy, but export is illegal. The IWC
Scientific Committee has repeatedly expressed concern about the small central estimate and
lower confidence limit (1,096, 95% CI, 520-2,106) for this stock (IWC 1998b). In the absence
of scientific management advice, the IWC has continued to set a quota of 19 fin whales per year
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for Greenland (IWC 1998a). Iceland and Norway do not adhere to IWC’s moratorium on
commercial whaling because both countries filed objections to that moratorium. Iceland
resumed commercial whaling after whalers caught a fin whale and issued a quota of 9 fin
whales in 2006-2007 (7 reportedly killed). According to IWC catches taken under objection or
reservation (https://iwc.int/table_objection), Iceland caught 125 fin whales in 2009, 148 in
2010, 134 in 2013, 137 in 2014, 155 in 2015, and zero in 2016.

Fin whales were a target species for Japanese Antarctic Special Permit whaling for the 2005/2006
and 2006/2007 seasons at 10 fin whales per year. The proposal for the following 12 years includes
50 fin whales per year; despite this higher target, Japan took zero fin whales in the 2007/2008
season, one in the 2008/2009 season, possibly one in the 2009/2010 season, and 5 over the
seasons 2011/2012 through 2016/2017 (IWC https://iwc.int/table_objection). Whale-meat trade
has been revived between Japan and Iceland in 2008. Baker et al. (2015) inferred oceanic origins
of 113 fin whale products sold in the Japanese markets from 1993 to 2009. The authors expected
the mDNA classification of the market products to reflect three oceanic sources, depending on
date of purchase: the North Atlantic for special permit hunting by Iceland, which ended in 1989,
and commercial whaling by Iceland in 2006 and 2009, with importation after 2008; the Southern
Hemisphere for special permit hunting by Japan in the Antarctic (JARPAII), initiated in 2005/06
season; and, the North Pacific for bycatch in Japanese coastal waters. In most cases, the market
products matched to legitimate sources. However, haplotypes from at least 19 individual fin
whales, exceeded the 15 reported as either JARPAII or as bycatch. In addition, products
represented by 10 of the Southern Hemisphere haplotypes were purchased before fin whales
were added to JARPAII, some dating back to as early as 1993. Baker et al. (2015) conclude their
data points to an illegal, unreported or undocumented source of fin whales from the Antarctic.

Well-documented pirate whaling in the northeastern Atlantic was last documented in 1979 (Best
1992; Sanpera and Aguilar 1992), and attempted illegal trade in baleen whale meat was
documented several times during the 1990s (Baker and Palumbi 1994). Since the mid-1970s, there
has been some demand in world markets (most of it centered in Japan) for baleen whale meat
(Aguilar and Sanpera 1982). The IWC was established under the International Convention for the
Regulation of Whaling whose chapeau is to “provide for the proper conservation of whale stocks
and thus make possible the orderly development of the whaling industry’ (Hofman 2017). Fin
whales have been protected from commercial whaling since an IWC moratorium on commercial
whaling took effect in 1986. It is highly likely that this moratorium will continue into the future,
though Iceland has taken some fin whales under a reservation to the moratorium. Regardless, fin
whales are currently legally protected through most of their range and deaths from hunting are
very small in number compared to global abundance.

Factor C: Disease or predation.
The fin whale recovery plan did not include criteria for this factor. See Section 2.3.2: Five
Factor Analysis for new information.
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Factor D: The inadequacy of existing regulatory mechanisms.

e Ship collisions continue to be investigated and actions taken to minimize
potential effects as necessary. (Threat discussed in Recovery Plan section G.3.)

The fin whale recovery plan (NMFS 2010) identified the threat of ship strikes at a medium
severity, but with the high level of uncertainty, and the relative impact to recovery of fin whales
as unknown but potentially high.

Laist et al. (2001), Jensen and Silber (2004), Vanderlaan and Taggart (2007), and Van
Waerebeek and Leaper (2008) compiled information available worldwide regarding documented
collisions between ships and large whales. Of the 292 ship strike records compiled by Jensen
and Silber (2004), 75 of the records (26%) indicated that fin whales had been struck. In some
areas studied, one-third of all fin whale strandings appeared to involve ship strikes.

NMFS records, from 2010 through 2014, indicate 10 fin whales were killed from collisions with
vessels. These records constitute an annual rate of serious injury or mortality of 2.0 fin whales
from vessel collisions (Henry et al. 2016 cited in NMFS 2017b). Ship strikes were implicated in
the deaths of nine fin whales during 2010-2014 in the California/Oregon/Washington stock (see
NMFS 2016). Based on detection probabilities of dead whales, Rockwood et al. (2017)
estimated ship strike mortality for fin whales in U.S. west coast waters to be nearly twice the
extrapolated value from strandings. The authors identified waters off California from Bodega
Bay south in a band approximately 24 nm (44.5 km) offshore has a high mortality strike zone
largely due to the designated shipping lanes leading to and from major ports. In the Southern
California Bight, fin whales occur year-round and may be vulnerable to human activities such as
shipping (Scales et al. 2017). In 2013, shipping routes into Los Angeles/Long Beach and San
Francisco areas, the two major ports in California, were changed to protect large whales,
including fin whales
(http://www.westcoast.fisheries.noaa.gov/protected_species/marine_mammals/ship_strikes_reco
mmendations.html).

In Alaska, two fin whales stranded dead in 2003, but were too far decomposed to determine
adequately the cause of death. From 1978 through 2011, three fin whales were struck by
vessels, of which two died (Neilson et al. 2012). Two of these whales were discovered on
bulbous bows (a cruise ship and an oil tanker), while the third was a floater which was towed
and necropsied to reveal ante-mortem fracturing of the skull indicative of vessel strike. Because
many ship strikes go either undetected or unreported, these cases represent minimums for vessel
interactions with fin whales (NMFS 2011).
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Off the west coast of VVancouver Island, Canada, fin whales are vulnerable to ship strikes in the
offshore approaches to shipping lanes in Juan de Fuca Strait and inside the western portion of the
strait (Nichol et al. 2017). Ship speeds throughout the offshore area of the west coast of
Vancouver Island were sufficiently high (>12 knots) that collisions with whales are more likely
than not (>50%) to result in mortality (Nichol et al. 2017).

Within specified areas of U.S. waters in the Atlantic, NMFS has established ship speed
restrictions, mandatory ship reporting systems, recommended routes, and an extensive sighting
advisory system to protect North Atlantic right whales. In 2008, NMFS implemented a five-year
regulation that required large ships to restrict their speed to 10 knots in North Atlantic right whale
seasonal management areas. Reducing vessel speeds was found to reduce the mortality risk for
North Atlantic right whales by 80-90% (Conn and Silber 2013). The rule was extended
indefinitely in 2013. While these measures were designed to protect right whales specifically,
they also are expected to reduce the risk of ship strikes to other marine mammals, including fin
whales (NMFS 2008).

In Canada St. Lawrence Estuary, voluntary measures to reduce fin whale collisions with ships
began in 2014. Measures include a slow-down area, a no-go area, a caution area, and a
recommended route. The voluntary measures appear to be working, with a reduction of up to
40% of lethal collision risks with fin whales in the highest density area (Chion et al. 2018).

In the Bay of Biscay off France and Spain, fin whales (n = 227) in groups were on average closer
to the fast going ferries than single individuals. However, these individuals swam in a non-
random direction relative to the orientation of the vessel, indicating the whales may have been
aware of the presence of the ship (Aniceto et al. 2011; in press). Fin whales are fast swimmers
and may be able to detect and avoid a ship, given sufficient time. Gauffier et al. (2018) analyzed
15 years of ship and land-based surveys of fin whales in the Strait of Gibraltar. The authors
found seasonal migration through the strait out to the Atlantic Ocean between May and October
and towards the Mediterranean Sea between November and April. Given intense shipping in the
Strait of Gibraltar, Gauffier et al. (2018) urged Spain and Morocco to cooperate through the
International Maritime Organization (IMO) to extend the seasonal vessel speed reduction (13-
knot) year-round. Ship strikes in the Mediterranean are a concern particularly in areas of heavy
vessel traffic (see Panigada and Notarbartolo di Sciara 2012). In the Pelagos Sanctuary off Italy
and France, maritime traffic is intense in the summer when fin whales are present. To reduce the
risk of ship strikes in the Sanctuary, the REPCET (REal-time Plotting of CETaceans) system was
created in 2009. The system transmits the positions of the whales from one ship to another so
that ship crews can take evasive actions. In 2012, this system picked up 192 sightings,
representing 525 animals, of which 36% were fin whales (Couvat et al. 2013).

The possible impacts of ship strikes on the recovery of fin whale populations is not well
understood. Many ship strikes go unreported or undetected for various reasons and the offshore
distribution of fin whales may make collisions with them less detectable than with other species,

16



thus the estimates of serious injury or mortality should be considered minimum estimates.
Where evaluated, estimates of detection rates of cetacean carcasses are consistently quite low
across different regions and species (<1% to 33%) (see NMFS 2016). As a result, there isa
high level of uncertainty associated with the evidence presented above.

Based on those stated uncertainties and results from recent studies, it remains unknown whether
collisions with vessels are a threat at the species level. Collisions with vessels are not affecting
the growth rate of certain populations (e.g., U.S. west coast). Further research is needed to
determine impacts, if any, resulting from ship strikes.

Factor E: Other natural or manmade factors affecting its continued existence.
The fin whale recovery plan (NMFS 2010) did not include criteria for this factor. See Section
2.3.2: Five Factor Analysis for new information.

2.3 Updated Information and Current Species Status
In this section, we present new information since the fin whale recovery plan (NMFS 2010) and
the last 5-year review completed in 2011. For new information related to the recovery criteria,
see Section 2.2.3.

2.3.1 Biology and Habitat
2.3.1.1 New information on the species’ biology and life history:
2.3.1.2 Abundance, population trends (e.g. increasing, decreasing, stable),
demographic features (e.g., age structure, sex ratio, family size, birth rate,
age at mortality, mortality rate, etc.), or demographic trends:

Information on fin whale demography is not well known. Age to sexual maturity varies by
region. Estimates for the Southern Hemisphere were 6-7 years based on catches in the 1960s and
1970s; thus, these values are likely negatively biased due to selection against smaller animals.
For the North Atlantic, estimates ranged from 7.5-8.9 years and for the North Pacific, 8-12 years
(see Reilly et al. 2013). Taylor (et al. 2007) used a 5-parameter Leslie matrix model to
determine the generation time (defined as the average age of parents of the current cohort (i.e.
newborn individuals in the population)) for fin whales to be 25.9 years. The maximum life-span
is estimated to be 90 years (Lockyer et al. 1977).

In the North Atlantic, the gestation period is probably somewhat less than a year, and fin whale
calves are nursed for 6-7 months (Haug 1981; Gambell 1985). The average calving interval has
been estimated at about two years, based on whaling data (Christensen et al. 1992). In
unexploited populations, the interval may be somewhat longer. The gross annual reproductive
rate of fin whales in the Gulf of Maine (calves as a percentage of the total population) was about
eight percent during the 1980s (Agler et al. 1993). Sigurjensson (1995) gave the range of
pregnancy rates for the species (proportion of adult females pregnant in a given year) as 0.36—
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0.47. Female fin whale pregnancy rate in the North Atlantic declined at low blubber thickness,
which is linked to prey availability (Williams et al. 2013). Blubber thickness in fin whales off
western Iceland increased with per capita prey availability on feeding grounds, but reached an
asymptote around the middle of the range of measured prey densities. This relationship is likely
due to blubber thickness increased overall as the feeding season progressed and older animals,
which generally have thicker blubber, were in the study area. Female whales of breeding age
with thin blubber had a significantly lower probability of being pregnant than those with average
blubber thickness, but extremely thick blubber had little effect on pregnancy rate. Williams et al.
(2013) concluded that the relationship between pregnancy rate and body condition and between
body condition and per capita prey abundance is consistent with a density-dependent response in
North Atlantic fin whale pregnancy rate.

Arrigoni et al. (2011) developed a demographic model based on all available data on fin whale
strandings recorded in the Mediterranean between 1986 and 2007. The authors found that calves
defined as live birth from age 0 to 6 months were the most at risk of death at about 77% per year.
In the immature stage (up to 7.5 years) death was nearly four times less likely (18%), and in the
adult stage (up to 90 years) the risk of death was only about 6.3% per year.

The reproductive biology of fin whales in the North Pacific and Southern Hemisphere is assumed
to be broadly similar to that of fin whales in the North Atlantic (see NMFS 2010).

2.3.1.3 Genetics, genetic variation, or trends in genetic variation (e.g., loss of
genetic variation, genetic drift, inbreeding, etc.):

Archer et al. 2013 provides new information on taxonomy (see Section 2.3.1.4 below).

2.3.1.4 Taxonomic classification or changes in nomenclature:

The fin whale recovery plan (NMFS 2010) described two named subspecies: B. p. physalus
(Linnaeus 1758) in the North Atlantic and North Pacific and B. p. quoyi (Fischer 1829) in the
Southern Hemisphere, but highlighted studies indicating the North Atlantic and North Pacific are
distinct. In addition, Clarke (2004; as cited in NMFS 2010) presented evidence that fin whales
from mid-latitudes in the Southern Hemisphere are smaller and darker in coloration, and he
proposed they be recognized as a different subspecies, B. p. patachonica (Burmeister 1865).
Today, the Society of Marine Mammalogy accepts these three subspecies: B. p. physalus in the
Northern Hemisphere, B. p. quoyi in the Southern Hemisphere, and the pygmy fin whale, B. p.
patachonica (2017). Results from recent genetic studies indicate that the North Pacific fin
whales, which are included with in the nominate subspecies with North Atlantic fin whales but
have never been compared, are not the same subspecies (Archer et al. 2013) and further genetic
analyses are being reviewed to make the case for a new subspecies.
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2.3.1.5 Spatial distribution, trends in spatial distribution (e.g. increasingly
fragmented, increased numbers of corridors, etc.), or historic range (e.g.
corrections to the historical range, change in distribution of the species’
within its historic range, etc.):

Distribution

Fin whales are highly migratory and exhibit complex movement patterns. Movements can be
either inshore/offshore or north/south. Fin whales occur year-round in a wide range of latitudes
and longitudes, but the density of individuals in any one area changes seasonally. Thus, their
aggregate movements are patterned and consistent, but movements of individuals in a given year
may vary according to their energetic and reproductive condition, climatic factors, etc. (NMFS
2010). Edwards et al. (2015) examined records from published literature, publicly available
reports, and studies conducted by various organizations between 1980 and 2012 to summarize
post-whaling era fin whale distributions (Fig. 1).

150°E 180° 150°W120°W 90°W 60°W 30°W 0° 30°E 60°E 90°E

150°E 180° 150°W120°W 90°W 60°W 30°W 0° 30°E 60°E 90°E

Figure 1. Global distribution of fin whales in the post-whaling era (1980-2012). Blue (dark grey in grey-scale)
indicates fin whale occupancy (source: Edwards et al. 2015; Figure 6).

The authors’ synthesis of data indicate that the global distribution of fin whales today includes
temperate and polar latitudes higher than approximately 20°N in the North Pacific Ocean, 30°N
in the North Atlantic Ocean, and 20°S in the Southern Hemisphere. In addition, there appears to
be a gap in distribution at the equator (Fig 1.), which conflicts with some and agrees with other
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studies (see Edwards et al. 2015). Historical catch records from whaling indicate that few fin
whales were caught in the equatorial regions despite heavy whaling effort in the area.

In the North Pacific, aerial surveys indicate that fin whales range as far north as the Bering Sea
with occasional sightings north of the Bering Strait and rarely north of 67° N latitude (Clark et
al. 2014 cited by Crance et al. 2015). However, with increased passive acoustic monitoring, fin
whales were detected as far north as 71° N, 164° W (Delarue et al. 2013) and 71.5° N, 157.8° W
Crance et al. 2015). These apparent expanded ranges may be due to the use of acoustic
monitoring, which can detect large whales in remote areas and for periods of time not possible
using visual methods. Another possibility is a true range expansion as new habitat and prey
become available as sea ice retreats (Crance et al. 2015). Aerial surveys in the eastern Chukchi
Sea showed an increase in fin whale presence from 2008-2016 compared to surveys conducted in
1982-1991 (Brower et al. 2018). The increase in presence could be due to an increase in survey
effort, increase in population, changes in distribution due to climate change or some combination
of all the above (Brower et al. 2018).

Population Structure

North Atlantic
In the North Atlantic, several genetic studies revealed significant divergence among some fin
whales populations, which were also supported by tagging experiments and other non-genetic
evidence such as analysis of whale vocalizations. Other studies have found no genetic
structuring in the North Atlantic (see Pampoulie and Danielsdottir 2013). An analysis of genetic
markers used in research over the last 20 years to describe the stock structure of North Atlantic
fin whales within and between IWC stock boundaries was difficult to interpret, partly due to the
different methods used in the various studies. Pampoulie and Danielsdéttir (2013) concluded
that stock structure based on genetic analyses, to date, cannot be confirmed and other approaches
such as migration rates and relatedness studies should be explored.

Male fin whales from the northeastern North Atlantic migrate through the Strait of Gibraltar and
into the southwestern Mediterranean Sea to overwinter, while males attributed to the
Mediterranean population do not include the Northeast Atlantic and Strait of Gibraltar within
their distribution range. These results, based on acoustic analysis of whale songs, suggest that
the northeastern North Atlantic fin whale distribution extends into the southwest Mediterranean
basin (Castellote et al. 2012b). The extent of spatial and temporal overlap of North Atlantic fin
whales that enter Mediterranean with resident Mediterranean populations to east of the Alboran
Sea remains uncertain. Genetic analyses between Mediterranean and North Atlantic
subpopulations show a high level of isolation based on mitochondrial DNA, but not nuclear
DNA, indicating male-mediated, low-recurrent gene flow between the subpopulations (see
Castellote et al. 2012b). Gauffier et al. (2013) analyzed mtDNA and nuclear samples from 29
fin whales in the Strait of Gibraltar from 2007 to 2012. The data was compared to similar data
from fin whale samples collected in the northwest Mediterranean Sea (Ligurian Sea), the
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northeastern North Atlantic (Spanish coast), the Azores, the Canary Islands as well as the Sea of
Cortez. The authors’ preliminary results suggest that the Strait of Gibraltar fin whale samples
are more similar to fin whales from the Azores and the Canary Islands, than northeastern North
Atlantic areas, such as Atlantic Spain and Ireland.

Isotope analysis confirmed a separation between Atlantic and Mediterranean fin whale
subpopulations (Giménez et al. 2013, Ryan et al. 2013), but also confirmed that some Atlantic
individuals wander into the Mediterranean Sea (Giménez et al. 2013). Isotope analysis also
confirmed the currently accepted distinction between the Icelandic population and the population
from northwestern Spain (Vighi et al. 2016). Significantly higher d1gO values were found in fin
whales feeding off northwestern Spain and indicate that they exploit separate feeding grounds
and move between areas isotopically well differentiated from the Icelandic population.

North Pacific
Previous studies have found that fin whales in the Gulf of California are a relatively
differentiated and isolated population (Bérubé et al. 1998; Bérubé et al. 2002; see review Urban-
Ramirez et al. 2005). Geographic variations in fin whale songs have been found worldwide, and
song structure is increasingly acknowledged as a way to define population structure, particularly
where other information is lacking (Delarue et al. 2013). Based on fin whale calling data,
Sirovié et al. (2017) inferred that four fin whale populations occurred in Southern California and
Gulf of California between 2000 and 2012. The authors recorded the doublet song as dominant in
Southern California and the triplet as dominant in the Gulf of California. However, within each
region there was an abrupt switch between predominant song types and a gradual, consistent,
long-term and population-wide slowing down of song beat (or an increase in the IPI). Sirovié et
al. (2017) were unable to definitively conclude whether these patterns in song changes indicate a
change in population versus song switching by a single population, but they posited that the
major shift from one song type to another at a single point over the 12 year datasets was more
indicative of a shift in which population was present than a change in song function.

Studies attempting to infer population structure of fin whales in the North Pacific by analyzing
song features of individual whales have been unsuccessful. These studies did not account for the
seasonal lengthening in song inter-pulse intervals (IP1) (Oleson et al. 2014), long-term shifts in
both frequency and IPI, and subtle shifts across regions (Weirathmueller (et al. 2017).
Synchronous seasonal change in fin whale songs were recorded during four years in the Bering
Sea, near Hawaii, and off southern California (Oleson et al. 2014). The song IPIs reset annually
to a relatively short singlet or doublet in the late summer and fall and progressed to longer IPIs
by the spring at all locations. Such changes are difficult to interpret given the lack of
information on fin whale social structure and mating systems, but may suggest connectivity of
fin whales across the eastern North Pacific (Oleson et al. 2014).

Fin whales in the East China Sea (ECS) are likely to be a highly differentiated population in the
North Pacific. A linear discriminant function analysis of seven external measurements collected
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from 276 individuals produced correct classification rates of approximately 93% when ECS fin
whales were compared to those off Kamchatka and the Aleutian Islands (Ichihara 1957). ECS fin
whales were noted to have relatively shorter heads, and longer tails. Likewise, in a study of
blood immunogenetic markers, Fujino (1960) found ECS fin whales had a significantly greater
frequency of the Ju2 blood antigen phenotype and a lower frequency of Jul than those in
Kamchatka or the Aleutians.

2.3.1.6 Habitat or ecosystem conditions (e.g., amount, distribution, and
suitability of the habitat or ecosystem):

Fin whale migration patterns are complex. Acoustic recordings from passive-listening
hydrophone arrays indicate a southward “flow pattern” occurs in the fall from the Labrador-
Newfoundland region, south past Bermuda, and into the West Indies. Fin whales occur year-
round in a wide range of latitudes and longitudes, but the density of individuals in any one area
changes seasonally. Thus, their aggregate movements are patterned and consistent, but
movements of individuals in a given year may vary according to their energetic and reproductive
condition, climatic factors, etc. The local distribution of fin whales during much of the year is
governed largely by prey availability (see NMFS 2010).

In the Antarctic, fin whale *hot spots’ in mid to late-summer were primarily in the Antarctic
Circumpolar Current and associated with moderate levels of krill aggregations and warming sea
surface temperatures, which shifted the hotspots poleward in late summer. Although eddy
kinetic energy was positively related to the fin whale hot spots, the relationship was complex and
changed from high to moderate levels as the season progressed. By late summer, fin whales
tended to move away from the region north of Elephant Island (known for its complex eddy
field) and into regions to the south and west, which are characterized by uniform eddy conditions
(Santora et al. 2014).

In the North Atlantic, a large-scale phytoplankton spring bloom starts north of the North Atlantic
Subtropical Gyre, and expands northward. Based on direct observations of whales and satellite
data of ocean chlorophyll, fin whales were recorded in April/May in Azorean waters, and could
be predicted with high precision (1.2 weeks) from the timing of the onset of the spring bloom
(Visser et al. 2011). During peak abundance, individual whales were observed foraging and
traveling up to 17 days in association with the spring bloom. Whereas, during the summer and
autumn when chlorophyll concentration was low, baleen whales were absent in the area during
the southward migration. Silva et al. (2013) found that fin whales would suspend their
northward migration to forage in the mid-latitudes in central North Atlantic for extended periods
of time and much later into the summer than generally assumed. Depth, primary productivity,
and distance to the closest major front were predictors of fin whale presence in the North
Atlantic (Ramirez-Martinez and Hammond 2012).
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In the Northeast Pacific, the Southern California Bight is a hotspot for fin whales, which spend
extended periods (over 6 months) foraging associated with warm, shallow, nearshore waters
(>18°C, <500 m), and with cool waters (14-15°C) occurring over complex seafloor topographies
and with convergent (sub)mesoscale structures at the surface (Scales et al. 2017).

2.3.1.7 Other:
Not applicable.

2.3.2 Five-Factor Analysis (threats, conservation measures, and regulatory
mechanisms)

The fin whale recovery plan (NMFS 2010) did not identify recovery criteria for factor C: Disease
or Predation and factor E: Other natural or manmade factors affecting its continued existence
because there were no data to indicate these factors as threats. In this section, we provide
updated information from several studies related to factors C and E. See Section 2.2.3 for
updated information on the other factors.

Factor C: Disease or Predation.

Fin whales in the Mediterranean Sea (Mazzariol et al. 2012; 2016) and along the coast of
Denmark (Jo et al. 2017) were exposed to dolphin morbillivirus and beached because of this
virus. In September 2013, a 5.4 m long male newborn stranded alive in a port of Isola d’Elba
(Tuscany) and later died. The animal turned out to be molecularly positive to dolphin
morbillivirus, indicating the disease could be transmitted through the placenta (Mazzariol et al.
2016). Further research is needed to understand the relationship between dolphin morbillivirus
and fin whales and whether the virus poses a threat.

Factor E: Other natural or manmade factors affecting its continued existence.

Blubber samples taken from fin whales in the North Western Mediterranean Sea showed
concentration levels of persistent organic pollutants that surpass the threshold for toxic effects
(Pinzone et al. 2015). Wise et al. (2015) measured chromium levels in skin biopsies of fin
whales from the Gulf of Maine. The levels in the biopsies ranged from 1.71 to 19.6 ng/g with an
average level of 10.07 pg/g, which is elevated relative to marine mammals in other regions. For
example, the mean chromium level was 1.4 times higher than that of right whales. The authors
suggest that fin whales exposed to chromium may experience cytotoxic and genotoxic effects.

An emerging threat to baleen whales, including fin whales, is the presence of microplastics
(plastic fragments smaller than 5 mm) in the marine environment (Fossi et al. 2012, 2013, 2014,
2016, 2018; Panti et al. 2013; Germanov et al. 2018; Lusher et al. 2018). Fossi et al. (2013,
2016) compared levels of microplastics in water samples from the Mediterranean Sea and the
Gulf of California, Mexico. The authors found abundant microplastics and plastic additives in
the neustonic samples taken from Pelagos Sanctuary in the Mediterranean Sea, which is a known
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foraging area for fin whales. Phthalates used in production of plastics were found in the blubber
of stranded dead fin whales in the region, indicating the whales had ingested mircoplastics (Fossi
et al. 2012). Phthalates have been associated with molecular, cellular and organ effects in
aquatic invertebrates and fish (Oehlmann et al., 2009 as cited in Fossi et al. 2012). Further
research is needed to understand the effects, if any, of contaminants on fin whale populations.

2.4 Synthesis
The fin whale recovery plan identified direct harvest as the only known threat to recovery.
Direct harvest has been addressed and no longer poses a threat so long as the IWC moratorium
remains in place. Since the mid-1970s, there has been some demand in world markets for
baleen whale meat, and evidence of illegal, unreported, or undocumented harvest exist.
Therefore, it cannot be assumed that fin whales have been fully protected from commercial
whaling since 1986 (see Section 2.2.3 criterion 2).

All other threats in the fin whale recovery plan were ‘low’, ‘unknown’, or ‘unknown, but
potentially high” in terms of relative impact to recovery. The two threats that were categorized
as ‘unknown, but potentially high” were ship strikes and loss of prey base due to climate and
ecosystem change or shifts in habitat. However, both of these potential threats were identified as
having a high degree of uncertainty about the extent of impact, if any, to fin whales. Based on
the new information analyzed in this 5-year review, it remains unknown whether ship strikes and
reduced prey abundance due to climate change are a threat. Further research is needed to
determine impacts, if any, on fin whale populations.

Because we lack comprehensive data on demography, we must rely on distribution and
abundance to understand the extinction risk for fin whales. Fin whales are distributed globally
within temperate and polar latitudes higher than approximately 20°N in the North Pacific Ocean,
30°N in the North Atlantic Ocean, and 20°S in the Southern Hemisphere. Fin whale populations
declined, due largely from direct harvest, by more than 70% from 1929-2007. The rough global
estimate in 2000 was about 53,000 fin whales. Abundance data provided in this 5-year review
can be tallied with the caveat that data were collected by different survey methods and estimates
are from a subset of populations that may not represent the species rangewide: North Atlantic is
at least 50,000; North Pacific is at least 12,000; and the Southern Hemisphere is at least 5,500.
We lack population trends for the Southern Hemisphere and populations trends in the North
Atlantic are varied, with some unknown trends, increasing trends (e.g., North Central Atlantic)
and decreasing trends (e.g., Mediterranean). In the North Pacific, populations off the U.S. west
coast and in Alaskan waters (Kenai Peninsula to Shumagin Islands) are increasing. Although,
information is sparse on other demographic parameters, reasonable annual population growth
rates have been reported to range from 4-7.5%, indicating threats acting on these populations are
not limiting growth (see Section 2.2.3 criterion 1). We do not have a population trend for the
Mediterranean, but of the threats under recovery criterion 2 (see Section 2.2.3) only ship strikes
and anthropogenic noise were identified as possible threats. If the assumption is valid that the
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Mediterranean population is declining, then these threats are likely limiting growth. However,
the Mediterranean population is isolated from and relatively small compared to populations in
the central North Atlantic, which are increasing. Thus overall, threats are not limiting population
growth in the North Atlantic. However as noted above, we lack population trends for the entire
Southern Hemisphere, so we cannot draw conclusions about possible threats and impacts to those
populations.

Reproductive isolation occurs between ocean basins and hemispheres as evidenced by the named
subspecies (see Section 2.3.1.5). In the North Atlantic, further research is needed to describe
possible population substructure, but genetic, acoustic, and isotope analyses indicate there may
be some population differentiation within the North Atlantic, and there is acknowledged
differentiation between the North Atlantic and Mediterranean. In the North Pacific, fin whale
populations in the Gulf of California and the East China Sea are thought to be highly
differentiated from other regions (see Section 2.3.1.5).

Fin whale age to sexual maturity varies by region, and estimates range from 6 to 12 years.
Reproductive females give birth about every two years. The gestation period is somewhat less
than a year and calves are nursed for 6-7 months. The generation time may be as long as 25.9
years (see Section 2.3.1.5).

In summary, the species abundance is in the tens of thousands distributed across major ocean
basins and hemispheres. This level of abundance and extent of distribution indicates that fin
whales have a low probability of experiencing the deleterious effects of small population size
such as depensatory processes and random biological and/or environmental variation (see
McElhany et al. 2000). The increasing trend for the large central North Atlantic population and
increasing populations in the North Pacific indicate that reproduction is exceeding mortality.
Although the information is incomplete regarding population structure, in some areas
populations are highly differentiated indicating a variation in life history traits or genetic
characteristics to ensure adaptive potential. These facts support that the fin whale likely has met
the criterion for downlisting the fin whale (see Section 2.2.3; downlisting criterion 1). The
criterion specifies that the fin whale has no more than a 1% chance of extinction in 100 years and
has at least 500 mature, reproductive individuals in each ocean basin. The healthy levels of
abundance in the North Atlantic and the growing numbers in the North Pacific clearly exceed the
recovery criteria. However, by far the largest numbers of this species were part of the subspecies
in the Southern Hemisphere and there is insufficient data to determine trends in this subspecies.
Further, given a generation time of up to 25 years and sexual maturity 6 to 12 years, threats
occurring now may affect population growth, abundance, and distribution in the foreseeable
future. For these reasons, we recommend the fin whale be downlisted from endangered to
threatened (see Section 3.1).
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3.0 RESULTS

3.1 Recommended Classification

____X_Downlist to Threatened

______Uplist to Endangered

___ Delist (Indicate reason for delisting per 50 CFR 424.11):
____ Extinction
_____Recovery
_____ Original data for classification in error

______Nochange is needed

3.2 New Recovery Priority Number
11 or 10C*

Brief Rationale: The new recovery priority number (10C) is based on new
guidelines, which are intended to be implemented in 2019 and cannot be compared to
the number at the beginning of the review. The priority number indicates a low
demographic risk due to its abundance and increasing trends in key populations,
low to moderate understanding of major threats because other than whaling, all
other threats have an associated high level of uncertainty, low to moderate U.S.
jurisdiction exists for management or protective actions to address major threats
due to its global distribution, high certainty that management or protective
actions will be effective because species appears to be responding positively to
the cessation of whaling, and is in conflict with development or other economic
activities (e.g., shipping).

3.3 Listing and Reclassification Priority Number
Reclassification (from Threatened to Endangered) Priority Number:
Reclassification (from Endangered to Threatened) Priority Number: 4
Delisting (Removal from list regardless of current classification) Priority Number:

Brief Rationale: The fin whale reclassification is assigned the lowest priority because the
magnitude of threat is low to moderate and its immediacy is non-imminent.

4 The recovery priority number 11 was based on NMFS’ 1990 (55 FR 24296) priority system. In 2017, NMFS
proposed changes to the recovery priority system (82 FR 24944, May 31, 2017). Based on comments and further
internal review of the proposed changes, NMFS intends to publish a final recovery priority system. The new
priority system goes from 1 -11 (for species that are not in conflict with construction or other development projects
or other forms of economic activity or 1C-11C (for species that are in conflict.
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4.0 RECOMMENDATONS FOR FUTURE ACTIONS

The recommendations herein are made within the context of agency resources and priorities.

Recovery Plan
We recommend the 2010 fin whale recovery plan be re-evaluated and revised, as necessary.

Specifically, the recovery criterion that “competition with fisheries for resources is being
addressed through fishery management plans and other measures” should be re-evaluated for
appropriateness in determining whether the species can be delisted. There are no data to
indicate that this is a threat to fin whales and, therefore, management measures are not needed.

In this 5-year review, we determined that further research is needed on the other recovery
criteria: (a) effects of reduced prey abundance due to climate change continue to be investigated
and action is being taken to address the issue, as necessary; (b) effects of anthropogenic noise
continue to be investigated and actions taken to minimize potential effects, as necessary; and (c)
ship collisions continue to be investigated and actions taken to minimize potential effects as
necessary. These recovery criteria also should be assessed for progress made on investigations
on whether any actions need to be taken. Although, these potential threats should continue to be
researched, they may not represent a risk to the species such that their abatement would result in
the species no longer being in danger or threatened with extinction.

Reclassification

This 5-year review indicates that, based on a review of the best available scientific and commercial
information, that the fin whale should be downlisted from endangered to threatened. We
recommend the agency commence rulemaking at some point in the future to reclassify the fin whale
from endangered to threatened. In addition, NMFS may want to consider whether listing at the
subspecies or distinct population segment level is appropriate in terms of potential conservation
benefits and the use of limited agency resources.

27



5.0 REFERENCES

Agler, B.A., R.L. Schooley, S.E. Frohock, S.K. Katona, and I.E. Seipt. 1993. Reproduction of
photographically identified fin whales, Balaenoptera physalus, from the Gulf of Maine.
Journal of Mammalogy.74:577-587.

Aguilar, A., and C. Sanpera. 1982. Reanalysis of Spanish sperm, fin and sei whale catch data
(1957-1980). Report of the International Whaling Commission 32:465-470.

Aniceto, A.S., D.Walker, C. van Oosterhout, and M. Tetley. 2011. Ship strikes - the behaviour
of fin whales (balaenoptera physalus) in presence of fast-ferries in the Bay of Biscay.
Page 265 In: 12" Conference of the European Cetacean Society.

Aniceto, A.S., J. Carroll, M.J. Tetley, and C. Oosterhout. In press. Position, swimming
direction and group size of fin whales (Balaenoptera physalus) in the presence of a fast-
ferry in the Bay of Biscay. Oceanologia.

Archer, F.I, P.A. Morin, B.L. Hancock-Hanser, K.M. Robertson, M.S. Leslie, M. Be'rube’, S.
Panigada, and B.L. Taylor. 2013. Mitogenomic phylogenetics of fin whales
(Balaenoptera physalus spp.): Genetic evidence for revision of subspecies. PLoS ONE
8(5): €63396. doi:10.1371/journal.pone.0063396.

Arrigoni, M., P. Manfredi, S. Panigada, L. Bramanti, and G. Santangelo. 2011. Life-history
tables of the Mediterranean fin whale from stranding data. Marine Ecology 32:1-9.

Atkinson, A., V. Siegel, E. Pakhomov, and P. Rothery. 2004. Long-term decline in krill stock
and increase in salps within the Southern Ocean. Nature 432:100-103.

Baker, C. S., and S. R. Palumbi. 1994. Which whales are hunted? A molecular genetic approach
to monitoring whaling. Science 265(5178):1538-1539.

Baker, C.S., D. Steel, N. Funahashi, and F. Archer. 2015. Oceanic origins of fin whale
products sold in the Japanese market:evidence of an illegal, unreported or
undocumented source in the Antarctic. Report of the International Whaling
Commission: SC/66a/SD2 11 pages.

Bérubé, M., F. Larsen, G. Notarbartolo di Sciara, R. Sears, A. Aguilar, J. Sigurjgnsson, J.
Urban- Ramirez, D. Dendanto, and P.J. Palsbgll. 1998. Population genetic structure of
North Atlantic, Mediterranean Sea and Sea of Cortez fin whales, Balaenoptera physalus
(Linnaeus, 1758): analysis of mitochondrial and nuclear loci. Molecular Ecology
7:585-599.

Bérube, M., J. Urban R., A. E. Dizon, R. L. Brownell and P. J. Palsbgll. 2002. Genetic
identification of a small and highly isolated population of fin whales (Balaenoptera
physalus) in the Sea of Cortez, Mexico. Conservation Genetics 3(2):183-190.

28



Best, P. B. 1992. Catches of fin whales in the North Atlantic by the M.V. Sierra (and associated
vessels). (Balaenoptera physalus). Report of the International Whaling Commission
42:697-700.

Brower, A.A., J.T. Clarke, and M.C. Ferguson. 2018. Increased sightings of subArctic
cetaceans in the eastern Chukchi Sea, 2008-2016: population recovery, response to
climate change, or increased survey effort? Polar Biology
https://doi.org/10.1007/s00300-018-2257-x.

Carretta, J. V., E. Oleson, K. A. Forney, J. Baker, J.E. Moore, D.W. Weller, A.R. Lang, M. M.
Muto, B. Hanson, A.J. Orr, H. Huber, M. S. Lowry, J. Barlow, D. Lynch, L. Carswell,
and R. L. Brownell. 2017. U.S. Pacific Marine Mammal Stock Assessments. U.S.
Department of Commerce. NOAA-TM-NMFS-SWFSC-602. 161 pages.

Castellote, M., C.W. Clark, and M.O. Lammers. 2012a. Acoustic and behavioural changes by
fin whales (Balaenoptera physalus) in response to shipping and airgun noise. Biological
Conservation 147:115-122.

Castellote, M., C.W. Clark, and M.O. Lammers. 2012b. Fin whale (Balaenoptera physalus)
population identity in the western Mediterranean Sea. Marine Mammal Science, 28(2):
325-344.

Caulfield, R. A. 1993. Aboriginal subsistence whaling in Greenland: The case of Qeqgertarsuaq
Municipality in West Greenland. Arctic 46(2):144-155.

Chapman, D. G. 1976. Estimates of stocks (Original, current, MSY level and MSY). Report
of the International Whaling Commission 26:230-234.

Chion C, S. Turgeon, G. Cantin, R. Michaud, N. MeAnard, and V. Lesage. 2018. A
voluntary conservation agreement reduces the risks of lethal collisions between ships
and whales in the St. Lawrence Estuary (QueAbec, Canada): From co-construction to
monitoring compliance and assessing effectiveness. PLoS ONE 13(9): e0202560.
https://doi.org/10.1371/journal.pone.0202560.

Christensen, 1., T. Haug, and N. Oien. 1992. A review of feeding and reproduction in large
baleen whales (Mysticeti) and sperm whales Phvseter macrocephalus in Norwegian
adjacent waters. Fauna Norvegica Series A. 13:39-48.

Conn, P. B., and G. K. Silber. 2013. Vessel speed restrictions reduce risk of collision-related
mortality for North Atlantic right whales. Ecosphere 4(4):43.
http://dx.doi.org/10.1890/ES13-00004.1.

Cooke, J.G. 2018. Balaenoptera physalus. The IUCN Red List of Threatened Species
2018:6.T2478A50349982. http://dx.doi.org/10.2305/IUCN.UK.2018-
2.RLTS.T2478A50349982.¢en.

29


https://doi.org/10.1007/s00300-018-2257-x
https://doi.org/10.1371/journal.pone.0202560
http://dx.doi.org/10.1890/ES13-00004.1
http://dx.doi.org/10.2305/IUCN.UK.2018-2.RLTS.T2478A50349982.en
http://dx.doi.org/10.2305/IUCN.UK.2018-2.RLTS.T2478A50349982.en

Couvat, J., P. Mayol, and B. Gadaix. 2013. Reducing the risk of ship strikes and improving
the knowledge on cetaceans in the Pelagos Sanctuary: The REPCET system. Page 67
In: 27" Conference of the European Cetacean Society. Settbal, Portugal, 2013.

Crance, J.L., C.L. Berchok, J. Bonne, and A.M. Thode. 2015. Northeasternmost record of a
North Pacific fin whale (Balaenoptera physalus) in the Alaskan Chukchi Sea. Polar
Biology 38:1767-1773.

Delarue J, B. Martin, D. Hannay, and C. Berchok. 2013. Acoustic occurrence and affiliation
of fin whales detected in the northeastern Chukchi Sea, July to October 2007-10.
Arctic 66:159-172.

Edwards, E.F., C. Hall, T.J. Moore, C. Sheredyjessica, and J.V. Redfern. 2015. Global
Distribution of fin whales Balaenoptera physalus in the Post-Whaling Era (1980—
2012). Mammal Review 45:197-214.

Fossi, M.C., C. Panti, C. Guerranti, D. Coppola, M. Giannetti, L. Marsili, and R. Minutoli.
2012. Are baleen whales exposed to the threat of microplastics? A case study of the
Mediterranean fin whale (Balaenoptera physalus). Marine Pollution Bulletin
64:2374-2379.

Fossi, M.C., C. Panti, C. Guerranti, D. Coppola, M. Baini, M. Giannetti, L. Marsili, I.
Caliani, R. Minutoli, G. Lauriano, S. Panigada, J. Urban, and C. Guerranti. 2013.
Are fin whales (Balaenoptera physalus) exposed to microplastics toxicological threat?
Page 320. In: 27"" Conference of the European Cetacean Society, Setdbal, Portugal,
2013.

Fossi, M.C., D. Coppola, M. Baini, M. Giannetti, C. Guerranti, L. Marsili, C. Panti, E. de
Sabata, and S. Clo. 2014. Large filter feeding marine organisms as indicators of
microplastic in the pelagic environment: The case studies of the Mediterranean
basking shark (Cetorhinus maximus) and fin whale (Balaenoptera physalus) Marine
Environmental Research 100:17e24.

Fossi, M.C., L. Marsili, M. Baini, M. Giannetti, D. Coppola, C. Guerranti, I. Caliani, R.
Minutoli, G. Lauriano, M.G. Finoia, F. Rubegni, S. Panigada, M. Berubé, J.U.
Ramirez, and C. Panti. 2016. Fin whales and microplastics: The Mediterranean Sea
and the Sea of Cortez scenarios. Environmental Pollution 209:68e78.

Fossi, M.C., C. Panti, M. Baini, J.L. Lavers. 2018. A review of plastic-associated pressures:
Cetaceans of the Mediterranean Sea and eastern Australian Shearwaters as case
studies. Frontiers in Marine Science 5:173. doi: 10.3389/fmars.2018.00173.

Fujino, K. 1960. Immunogenetic and marking approaches to identifying subpopulations of
the North Pacific whales. Scientific Reports of the Whales Research Institute 15:85-
142.

30



Gambell, R. 1985. Fin whale Balaenoptera physalus (Linnaeus, 1758). Pp. 171-192 In S.H.
Ridgway and R. Harrison (eds.), Handbook of marine mammals, VVol. 3. Academic
Press, London.

Gambell, R. 1993. International management of whales and whaling: An historical review of
the regulation of commercial and aboriginal subsistence whaling. Arctic 46(2):97-107.

Gauffier, P., S.Panigada, A. Aguilar, M. Almeida de Silva, V. Martin, S. Berrow, R. Prieto,
C. Ryan, J. Urban, P.J. Palsbgl, and M. Bérubé. 2013. North Atlantic origin of
Gibraltar fin whales. Page 109 In: 27th Conference of the European Cetacean
Society. Setubal, Spain, 2013.

Gauffier, P., P. Verborgh, J. Giménez, R. Esteban, J. Manuel, S. Sierra, and R. de Stephanis.
2018. Contemporary migration of fin whales through the Strait of Gibraltar. Marine
Ecology Progress Series 588: 215-228.

Germanov, E.S., A.D. Marshall, L. Bejder, M.C. Fossi, and N.R. Loneragan. 2018.
Microplastics: no small problem for filter- feeding megafauna. Trends in Ecology &
Evolution 33(4):227-232.

Gimeénez,J., E. Gdbmez-Campos, A. Borrell, L. Cardona and A. Aguilar. 2013. Isotopic
evidence of limited exchange between Mediterranean and eastern North Atlantic fin
whales. Rapid Communication. Journal of Mass Spectrometry 27:1801-1806.

Grieve, B.D., Hare, J.A., Saba, V.S. 2017. Projecting the effects of climate changes on
Calanus finmarchicus distribution within the U.S. northeast continental shelf.
Scientific Reports 7(6264):1-12.

Hare, J.A., W.E. Morrison, M.W. Nelson, M.M. Stachura, E.J. Teeters, R.B. Griffis, M.A.
Alexander, J.D. Scott, L. Alade, R.J. Belll, A.S. Chute, K.L. Curti, T.H. Curtis, D.
Kircheis, J.F. Kocik, S.M. Lucey, C.T. McCandless, L.M. Milke, D.E. Richardson, E.
Robillard, H.J. Walsh, M.C. McManus, K.E. Marancik, and C.A. Griswold. 2016. A
vulnerability assessment of fish and invertebrates to climate change on the Northeast
U.S. continental shelf. PLoS ONE 11(2): e0146756.
doi:10.1371/journal.pone.0146756.

Haug, T. 1981. On some reproduction parameters in fin whales Balaenoptera physalus (L.)
caught off Norway. Report to the International Whaling Commission. 31:373-378.

Hays, G. C., A. J. Richardson, and C. Robinson. 2005. Climate change and marine plankton.
Trends in Ecology and Evolution 20(6):337-344.

Herr, H., S. Viquerat,V. Siegel, K.H. Kock, B. Dorschel, W.G.C. Huneke, A. Bracher, M.
Schro“der, and J. Gutt. 2016. Horizontal niche partitioning of humpback and fin
whales around the West Antarctic Peninsula: evidence from a concurrent whale and
krill survey. Polar Biology 39:799-818.

31



Hoegh-Guldberg, O. and J.F. Bruno. 2010. The impact of climate change on the world’s
marine ecosystems. Science 328:1523-1528.

Hofman, R.J. 2017. Sealing, whaling and krill fishing in the Southern Ocean: past and
possible future effects on catch regulations. Polar Record 53(268):88-99.

Ichihara, T. 1957. An application of linear discriminant function to external measurements
of fin whales. Scientific Reports of the Whales Research Institute. 12:127-189.

IWC. 1979. Report of the Sub-committee on Protected Stocks. Annex G. Report of the
International Whaling Commission 29:84-86.

IWC. 1989. International Whaling Commission Report 1987-1988. 39: 1-9.

IWC. 1998a. International Convention for the Regulation of Whaling, 1946. Schedule. As
amended by the Commission at the 49th Annual Meeting 1997, and replacing that
dated October 1996. 27 pp.

IWC. 1998b. Report of the Scientific Committee. International Whaling Commission. 82, 94-
95. Jensen, A. S., and G. K. Silber. 2004. Large Whale Ship Strike Database. U.S.
Department of Commerce. NOAA Technical Memorandum NMFS-OPR-25: 37 pages.

Jensen, A. and G. Silber. 2004. Large Whale Ship Strike Database. U.S. Dept. of Commerce,
NOAA Technical Memorandum NMFS-OPR-25: 37pages.

Jo, W.K., M.L. Grilo, P.Wohlsein, E.U. Andersen- Ranberg, M.S. Hansen, C.C. Kinze, C.K.
Hjulsager, M.T. Olsen, K. Lehnert, E. Prenger-Berninghoff, U. Siebert, A. Osterhaus,
W. Baumgadrtner, L.F. Jensen, and E. van der Vries 2017. Dolphin Morbillivirus in a
Fin Whale (Balaenoptera physalus) in Denmark, 2016. Journal of Wildlife Diseases
53(4):921-924.

Kawaguchi,S., A. Ishida, R. King, B. Raymond, N.Waller, A. Constable, S. Nicol, M.Wakita,
and A. Ishimatsu. 2013. Risk maps for Antarctic krill under projected Southern Ocean
acidification. Nature 13(9):1-11.

Kawamura, A. 1994. A review of baleen whale feeding in the Southern Ocean. Report of
the International Whaling Commission 44:261-271.

Laist, D. W., A. R. Knowlton, J. G. Mead, A. S. Collet, and M. Podesta. 2001. Collisions
between ships and whales. Marine Mammal Science 17(1):35-75.

Leaper, R. and C. Miller. 2011. Review management of Antarctic baleen whales amid past

exploitation, current threats and complex marine ecosystems. Antarctic Science 27
pages: doi:10.1017/S0954102011000708.

32



Lusher, A.L., G. Hernandez-Milian, S. Berrow, E. Rogan, and I. O’Connor. 2018.
Incidence of marine debris in cetaceans stranded and bycaught in Ireland: recent
findings and a review of historical knowledge. Environmental Pollution 232:467-
476.

Lockyer C.H., Gambell R., Brown S.G. 1977. Notes on age data of fin whale taken off
Iceland, 1967-74. Report of the International Whaling Commission, 27:427-450.

Mazzariol, S., F. Marcer, W. Mignone, L. Serracca, M. Goria, L.Marsili, G. Di Guardo, and
C. Casalone. 2012. Dolphin morbillivirus and toxoplasma gondii coinfection in a
Mediterranean fin whale (Balaenoptera physalus). Veterinary Research 8:20, 5
pages.

Mazzariol, S., C. Centelleghe, G. Beffagna, M. Povinelli, G.Terracciano, C. Cocumelli, A.
Pintore, D. Denurra, C. Casalone, A. Pautasso, C.E. Di Francesco, and G. Di
Guardo. 2016. Mediterranean fin whales (Balaenoptera physalus) threatened by
dolphin morbillivirus. Emerging Infectious Diseases 22(No. 2):302-305.

McElhany, P., M.H. Ruckelshaus, M.J. Ford, T.C.Wainwright, and E.P. Bjorkstedt. 2000.
Viable salmonid populations and the recovery of evolutionarily significant units.
U.S. Dept. Commerce, NOAA Tech. Memo. NMFS-NWFSC-42,156 pages.

Mizroch, S. A., D. W. Rice, and J. M. Breiwick. 1984. The blue whale, Balaenoptera
musculus. Marine Fisheries Review 46(4):15-19.

Moore, J.E. and J. Barlow. 2011. Bayesian state-space model of fin whale abundance trends
from a 1991-2008 time series of line-transect surveys in the California Current. Journal
of Applied Ecology 48:1195-1205.

Nadeem, K., J.E. Moore, Y. Zhang, and H. Chipman. 2016. Integrating population dynamics
models and distance sampling data: a spatial hierarchical state-space approach.
Ecology 97(7):1735-1745.

Nicol, S., A. Worby, and R. Leaper. 2008. Changes in the Antarctic sea ice ecosystem:
potential effects on krill and baleen whales. Marine and Freshwater Research 59:361-
382.

Nichol, L.M., B.M. Wright, P. O’Hara, and J.K.B. Ford. 2017. Risk of lethal vessel strikes to
humpback and fin whales off the west coast of VVancouver Island, Canada.
Endangered Species Research Vol. 32:373-390.

Neilson, J.L., C.M.Gabriele, A.S. Jensen, K. Jackson, and J.M. Straley. 2012. Summary of

reported whale-vessel collisions in Alaskan waters. Journal of Marine Biology
d0i:10.1155/2012/106282.

33



Nieukirk, S.L., D.K. Mellinger, S.E. Moore, K. Klinck, P. Dziak, and J. Goslin. 2012.
Sounds from airguns and fin whales recorded in the mid-Atlantic Ocean, 1999-2009.
Journal of the Acoustical Society of America 131(2): 1102-1112.

NMFS. 2005. Revisions to Guidelines for Assessing Marine Mammal Stocks. 24 pages.

NMFS. 2008. Final Rule to Implement Speed Restrictions to Reduce the Threat of Ship
Collisions with North Atlantic Right Whales.

NMFS. 2010. Recovery plan for the fin whale (Balaenoptera physalus). National Marine
Fisheries Service, Silver Spring, MD. 121 pages.

NMFS. 2011. California Marine Mammal Stranding Network Database. National Marine
Fisheries Service, Southwest Regional Office.

NMFS. 2016. Fin whale (Balaenoptera physalus physalus): California/Oregon/Washington
stock. Stock Assessment Report: http://www.nmfs.noaa.gov/pr/sars/species.htm.

NMFS. 2017a. Fin whale (Balaenoptera physalus): Northeast Pacific Stock. Draft Stock
Assessment Report: https://www.fisheries.noaa.gov/national/marine-mammal-
protection/draft-marine-mammal-stock-assessment-reports.

NMFS. 2017b. Fin whale (Balaenoptera physalus): Western North Atlantic stock. Draft
Stock Assessment Report: Https://\Www.Fisheries.Noaa.Gov/National/Marine-
Mammal-Protection/Draft-Marine-Mammal-Stock-Assessment-Reports.

NMFS. 2017c. Fin whale (Balaenoptera physalus): Hawaii stock. Draft Stock Assessment
Report: Https://MWWww.Fisheries.Noaa.Gov/National/Marine-Mammal-
Protection/Draft-Marine-Mammal-Stock-Assessment-Reports

NMFS and FWS. 2018. Interim endangered and threatened species recovery planning
guidance. Version 1.4. Office of Protected Resources, Silver Spring, MD. 122
pages.

Npttestad, L., L.D. Sivle, B.A. Krafft, L. Langard, V. Anthonypillai, M. Bernasconi, H.
Langay, and B.E. Axelsen. 2014. Ecological aspects of fin whale and humpback
whale distribution during summer in the Norwegian Sea. Marine Ecology 35:221—
232.

Ohsumi, S., and S. Wada. 1974. Status of whale stocks in the North Pacific, 1972. Report of
the International Whaling Commission 24:114-126.

Oleson, E.M., A. Sirovi¢, A.R. Bayless, and J.A. Hildebrand. 2014. Synchronous seasonal

change in fin whale song in the North Pacific PLoS ONE |
DOI:10.1371/journal.pone.0115678. 18 pages.

34


http://www.nmfs.noaa.gov/pr/sars/species.htm
https://www.fisheries.noaa.gov/national/marine-mammal-protection/draft-marine-mammal-stock-assessment-reports
https://www.fisheries.noaa.gov/national/marine-mammal-protection/draft-marine-mammal-stock-assessment-reports
https://www.fisheries.noaa.gov/national/marine-mammal-protection/draft-marine-mammal-stock-assessment-reports
https://www.fisheries.noaa.gov/national/marine-mammal-protection/draft-marine-mammal-stock-assessment-reports
https://www.fisheries.noaa.gov/national/marine-mammal-protection/draft-marine-mammal-stock-assessment-reports
https://www.fisheries.noaa.gov/national/marine-mammal-protection/draft-marine-mammal-stock-assessment-reports

Omura, H., and S. Ohsumi. 1974. Research on whale biology of Japan with special reference
to the North Pacific stocks. The Whale Problem. W. E. Schevill (ed.). Harvard Univ.
Press, Cambridge, Masschusetts. pg. 196-208.

Pampoulie, C. And A.K. Danielsdéttir. 2013. Review on the genetic stock structure of North
Atlantic fin whales (Balaenoptera physalus): past, present and future. Report to the
International Whaling Commission. Sc/65a/Rmp03. 8 Pages.

Panigada, S. and G. Notarbartolo di Sciara. 2012. Balaenoptera physalus. The IUCN Red
List of Threatened Species 2012: e.T2478A2787161.

Panti, C., L. Marsili, S. Panigada, M. Baini, and M.C. Fossi. 2013. Assessment of
toxicological effects of plastic additives deriving from marine litter on Mediterranean
fin whales by a gene expression approach. Page 330 In: 27" Conference of the
European Cetacean Society, Setubal, Spain.

Parkinson, C. L., and J. C. Comiso. 2013. On the 2012 record low Arctic sea ice cover:
combined impact of preconditioning and an August storm, Geophysical Research
Letters. 40:1356-1361.

Pinzone, M., H. Budzinski, A. Tasciotti, D. Ody, G. Lepoint, J. Schnitzler, G. Scholl, J.
Thomé, N. Tapie, G. Eppe, and K. Das. 2015. POPs in free-ranging pilot
whales,sperm whales and fin whales from the Mediterranean Sea:influence of
biological and ecological factors. EnvironmentalResearch142: 185-196.

Ramirez-Martinez, N., and P. Hammond. 2012. Modelling fin whale (Balaenoptera physalus)
and harbour porpoise (Phocoena phocoena) habitat use in European Atlantic waters.
Page 174 in 20th Biennial Conference on the Biology of Marine Mammals Dunedin,
New Zealand, 9-13 December 2012

Ramp, C., J. Delarue, M. Berubé, P. Hammond, and R. Sears. 2014. Fin whale survival and
abundance in the Gulf of St. Lawrence, Canada. Endangered Species Research. 23:125-
132.

Redfern, J.V., L.T. Hatch, C. Caldow, M.L. DeAngelis, J. Gedamke, S. Hastings, L.
Henderson, M.F. McKenna, T.J. Moore and M.B. Porter. 2017. Assessing the risk of
chronic shipping noise to baleen whales off Southern California, USA Endangered
Species Research. 32:153-167.

Reilly, S.B., Bannister, J.L., Best, P.B., Brown, M., Brownell Jr., R.L., Butterworth, D.S.,
Clapham, P.J., Cooke, J., Donovan, G.P., Urban, J. & Zerbini, A.N. 2013.
Balaenoptera physalus. The IUCN Red List of Threatened Species 2013:
e.T2478A44210520. http://dx.doi.org/10.2305/IUCN.UK.2013-
1.RLTS.T2478A44210520.en.

35


http://dx.doi.org/10.2305/IUCN.UK.2013-1.RLTS.T2478A44210520.en
http://dx.doi.org/10.2305/IUCN.UK.2013-1.RLTS.T2478A44210520.en

Rice, D. W. 1974. Whales and whale research in the eastern North Pacific. Pages 170-
195 In The Whale Problem: A Status Report, W. E. Scheuvill, editor. Harvard
University Press, Cambridge, MA.

Rocha, Jr. R.C., P.J. Clapham, and Y.V. lvashchenko. 2015. Emptying the oceans: a
summary of industrial whaling catches in the 20th Century. Marine Fisheries
Review 76(4):37-48.

Rockwood, R.C., J. Calambokidis, and J. Jahncke. 2017. High mortality of blue,
humpback and fin whales from modeling of vessel collisions on the U.S. West
Coast suggests population impacts and insufficient protection. PLoS ONE 12(8):
e0183052. https://doi.org/10.1371/journal.pone.0183052.

Rone, B.K., A.N. Zerbini, A.B. Douglas, D.W. Weller, and P.J. Clapham. 2017.
Abundance and distribution of cetaceans in the Gulf of Alaska. Marine Biology
164:23.

Rossi, A., S. Panigada, M. Arrigoni, M. Zanardelli, C. Cimmino, L. Marangi, P.
Manfredi, G. Santangelo. 2014. Demography and conservation of the
Mediterranean fin whale (Balaenoptera physalus): What clues can be obtained
from photo-identification data. Theoretical Biology Forum 107(1-2):123-142.

Ryan, C., B. McHugh, C.N. Trueman, R. Sabin, R. Deaville, C. Harrod, S.D. Berrow, and
I. O’Connor. 2013. Stable isotope analysis of baleen reveals resource
partitioning among sympatric rorquals and population structure in fin whales.
Marine Ecology Progress Series. 479: 251-261.

Sanpera, C., and A. Aguilar. 1992. Modern whaling off the Iberian Peninsula during the
20th century. (Physeter catodon, Balaenoptera physalus, Balaenoptera borealis,
Balaenoptera edeni). Report of the International Whaling Commission 42:723-
730.

Santora, J.A., 1.D. Schroeder, and V.J. Loeb. 2014. Spatial assessment of fin whale
hotspots and their association with krill within an important Antarctic feeding and
fishing ground. Marine Biology 161:2293-2305.

Scales, K.L., G.S. Schorr, E.L. Hazen, S.J. Bograd, P.I. Miller, R.D. Andrews, A.N.
Zerbini, and E.A. Falcone. 2017. Should I stay or should I go? Modelling year-
round habitat suitability and drivers of residency for fin whales in the California
Current. Diversity and Distributions 1-12.

Sigurjgnsson, J. 1995. On the life history and autecology of North Atlantic rorquals.
Pages 425-441 In: A.S. Blix, L. WallOe, and 0. Ulltang (eds), Whales, seals, fish
and man. Elsevier Science.

Silva, M.A, R. Prieto, I. Jonsen, M.F. Baumgartner, and R.S. Santos. 2013. North
Atlantic blue and fin whales suspend their spring migration to forage in middle

36


https://doi.org/10.1371/journal.pone.0183052

latitudes: building up energy reserves for the journey? PL0oS ONE 8(10): e76507.
doi:10.1371/journal.pone.0076507.

Simon, M., K.M. Stafford, K. Beedholm, C.M. Lee, and P.T. Madsen. 2010. Singing
behavior of fin whales in the Davis Strait with implications for mating, migration,
and foraging. Journal of Acoustical Society of America 128(5):3200-3210.

Sirovié, A., E.M. Oleson, J. Buccowich, A. Rice, and A.R. Bayless. 2017. Fin whale
song variability in southern California and the Gulf of California Scientific
Reports 7: 10126. doi:10.1038/s41598-017-09979-4.

Southall, B., J. Calambokidis, P. Tyack, D. Moretti, H. J, C. Kyburg, R. Carlson, A.
Friedlaender, E. Falcone, G. Schorr, A. Douglas, S. DeRuiter, J. Goldbogen, and J.
Barlow. 2011. Biological and behavioral response studies of marine mammals in
southern California, 2010 (“SOCAL-10").

Stimpert, A.K., S.L. DeRuiter, E.A. Falcone, J. Joseph, A.B. Douglas, D.J. Moretti, A.S.
Friedlaender, J. Calambokidis, G. Gailey, P.L. Tyack, and J.A. Goldbogen. 2015.
Sound production and associated behavior of tagged fin whales (Balaenoptera
physalus) in the Southern California Bight. Animal Biotelemetry 3:DOI
10.1186/s40317-015-0058-3.

Taylor, B. L., S.J. Chivers, J. Larese, and W.F. Perrin. 2007. Generation length and
percent mature estimates for IUCN assessments of Cetaceans. Southwest Fisheries
Science Center.

Thomas, P. O., R. R. Reeves, and R. L. Brownell, Jr. 2016. Status of the world’s baleen
whales. Marine Mammal Science 32:682-734.

Tsujii, K., M. Otsuki, T. Akamatsu, I. Matsuo, K. Amakasu, M. Kitamura, T. Kikuchi, K.
Miyashita, and Y. Mitani. 2016. The migration of fin whales into the southern
Chukchi Sea as monitored with passive acoustics ICES Journal of Marine
Science. 73(8):2085-2092.

Urban-Ramirez, J., L. Rojas-Bracho, A. Jaramillo-Legorreta, and L.T. Findley. 2005.
Cetacean diversity and conservation in the Gulf of California. Pages 276-297 In:
Carton, J., G. Ceballos, and R.S. Felger [editors] Biodiversity, Ecosystems, and
Conservation in Northern Mexico. Oxford University Press. Pages 495.

Van Waerebeek, K., and R. Leaper. 2008. Second report of the IWC Vessel Strike Data
Standardisation Working Group. Unpublished paper to the IWC Scientific
Committee. 8 pp. Santiago, Chile, June (SC/60/BC5).

Vanderlaan, A. S., and C. T. Taggart. 2007. Vessel collisions with whales: the probability
of lethal injury based on vessel speed. Marine Mammal Science 23(1):144-156.

37



Vazquez, J.A., J. Martinez-Cedeira, A. Lopez, A. Cafadas, E. Marcos, I. Maestre, A.
Ruano, L. Laria, A. Llanova, K. Macleod, and P. Evans. 2013. Abundance
estimates for fin whale (Balaenoptera physalus) and sperm whale (Physeter
macrocephalus) in the North Atlantic Marine Demarcation and adjacent waters of
the Bay of Biscay (2003-2011). IWC report SC/65a/012, 9 pages.

Vighi, M., A. Borrell, and A. Aguilar. 2016. Stable isotope analysis and fin whale
subpopulation structure in the Eastern North Atlantic. Marine Mammal Science,
32(2): 535-551.

Vikingsson, G. A., D. Pike, G. Desportes, N. Oien, T. Gunnlaugsson, and D. Bloch.
2009. Distribution and abundance of fin whales (Balaenoptera physalus) in the
Northeast and Central Atlantic as inferred from the North Atlantic Sightings
Surveys 1987-2001. NAMMCO Scientific Publications. 7:49-72.
d0i:10.7557/3.2705.

Vikingsson G, D. Pike, A. Schleimer, H. Valdimarsson, T. Gunnlaugsson, T. Silva, B.
Elvarsson, B. Mikkelsen, N. Oien, G. Desportes, V. Bogason, and P.S. Hammond.
2015. Distribution, abundance and feeding ecology of baleen whales in Icelandic
waters: have recent environmental changes had an effect? Frontiers in Ecology
and Evolution. 3:1-18.

Viquerat, S. and H. Herr. 2017. Mid-summer abundance estimates of fin whales
Balaenoptera physalus around the South Orkney Islands and Elephant Island.
Endangered Species Research 32: 515-524.

Visser, F., K.L.Hartman, J.P. Graham, V.D. Valavanis, and J. Huisman. 2011. Migration
of baleen whales in relation to the north atlantic spring bloom In: 25" Conference
Of The European Cetacean Society. Cadiz, Spain. Page 65.

Weirathmueller, M.J., K.M. Stafford, W.S.D. Wilcock, R.S. Hilmo, R.P. Dziak, and A.M.
TreAhu. 2017. Spatial and temporal trends in fin whale vocalizations recorded in
the NE Pacific Ocean between 2003-2013. PLoS ONE 12(10): e0186127.

Wiles, G. J. 2017. Periodic status review for the blue, fin, sei, North Pacific right, and
sperm whales in Washington. Washington Department of Fish and Wildlife,
Olympia, Washington. 46+ iii pages.

Williams, R., G.A. Vikingsson, A. Gislason, C. Lockyer, L. New, L. Thomas, and P.S.
Hammond. 2013. Evidence for density-dependent changes in body condition and
pregnancy rate of North Atlantic fin whales over four decades of varying
environmental conditions. International Council for the Exploration of the Sea
Journal of Marine Science 70(6): 1273-1280.

38



Wise, C.F., S.S. Wise, W.D. Thompson, C. Perkins, and J.P. Wise Sr. 2015. Chromium
is elevated in finwhale (Blaenoptera physalus) skin tissue and is genotoxic to fin
whale skin cells. Biological Trace Element Research 166:108-117.

Zerbini, A. N., J. M. Waite, J. L. Laake, and P. R. Wade. 2006. Abundance, trends and

distribution of baleen whales off Western Alaska and the central Aleutian Islands.
Deep Sea Research Part I: Oceanographic Research Papers 53(11):1772-179.

39



NATIONAL FISHERIES SERVICE
5-YEAR REVIEW of the Fin Whale

Current Classification: Endangered
Recommendation resulting from the 5-Year Review:

__X_ Downlist to Threatened
_____Uplist to Endangered
_ Delist

_____No change needed

Appropriate Listing/Reclassification Priority Number, if applicable: 4

Review Conducted By: Therese Conant, Office of Protected Resources; Christian Long, Intern,
Office of Protected Resources

LEAD OFFICE APPROVAL:
Director, Office of Protected Resources, NOAA Fisheries

HEADQUARTERS APPROVAL:
Assistant Administrator, NOAA Fisheries

L/

Concur Do Not Concur

Signature W;j// Date: /Z///?/ 5

40



	February 2019
	1.0 GENERAL INFORMATION
	1.1 Reviewers
	1.2 Methodology used to complete review
	1.3 Background
	1.3.1 FRN Notice citation announcing initiation of this review
	1.3.2 Listing History
	1.3.3 Associated rulemakings
	1.3.4 Review History
	1.3.5 Species’ Recovery Priority Number at start of 5-year review
	1.3.6 Recovery Plan or Outline


	2.0 REVIEW ANALYSIS
	2.1 Application of the 1996 Distinct Population Segment (DPS) policy
	2.1.1 Is the species under review a vertebrate?
	2.1.2 Is the species under review listed as a DPS?1F
	2.1.3 Was the DPS listed prior to 1996?
	2.1.3.1 Prior to this 5-year review, was the DPS classification reviewed to ensure it meets the 1996 policy standards?
	2.1.3.2 Does the DPS listing meet the discreteness and significance elements of the 1996 DPS policy?

	2.1.4 Is there relevant new information for this species regarding the application of the DPS policy?

	2.2 Recovery Criteria
	2.2.1 Does the species have a final, approved recovery plan2F  containing objective, measurable criteria?
	2.2.2 Adequacy of recovery criteria.
	2.2.2.1 Do the recovery criteria reflect the best available and most up-to date information on the biology of the species and its habitat?
	2.2.2.2 Are all of the 5 listing factors that are relevant to the species addressed in the recovery criteria (and is there no new information to consider regarding existing or new threats)?

	2.2.3 List the recovery criteria as they appear in the recovery plan, and discuss how each criterion has or has not been met, citing information.


	and
	2.3 Updated Information and Current Species Status
	2.3.1 Biology and Habitat
	2.3.1.1 New information on the species’ biology and life history:
	2.3.1.2 Abundance, population trends (e.g. increasing, decreasing, stable), demographic features (e.g., age structure, sex ratio, family size, birth rate, age at mortality, mortality rate, etc.), or demographic trends:
	2.3.1.3 Genetics, genetic variation, or trends in genetic variation (e.g., loss of genetic variation, genetic drift, inbreeding, etc.):
	2.3.1.4 Taxonomic classification or changes in nomenclature:
	2.3.1.5 Spatial distribution, trends in spatial distribution (e.g. increasingly fragmented, increased numbers of corridors, etc.), or historic range (e.g. corrections to the historical range, change in distribution of the species’ within its historic ...
	2.3.1.6 Habitat or ecosystem conditions (e.g., amount, distribution, and suitability of the habitat or ecosystem):
	2.3.1.7 Other:

	2.3.2 Five-Factor Analysis (threats, conservation measures, and regulatory mechanisms)

	2.4 Synthesis

	3.0 RESULTS
	3.1 Recommended Classification
	3.2 New Recovery Priority Number
	3.3 Listing and Reclassification Priority Number

	4.0 RECOMMENDATONS FOR FUTURE ACTIONS
	5.0 REFERENCES



