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Utilizing long-term opportunistic
sightings records to document
spatio-temporal shifts in
mysticete presence and use in
the Central Salish Sea
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A. Morrigan2, S. Berta6 and J. Calambokidis7

1Ocean Research College Academy, Everett Community College, Everett, WA, United States,
2Research Department, The Whale Museum, Friday Harbor, WA, United States, 3Conservation
Programs and Partnerships, Seattle Aquarium, Seattle, WA, United States, 4Department of
Environmental Stewardship, San Juan County, Friday Harbor, WA, United States, 5Protected Resources
Division, West Coast Region, National Marine Fisheries Service, Seattle, WA, United States, 6Whale
Sighting Network, Orca Network, Freeland, WA, United States, 7Cascadia Research Collective,
Olympia, WA, United States
The Salish Sea supports several baleen whale species, including humpback

(Megaptera novaeangliae), gray (Eschrichtius robustus) and minke whales

(Balaenoptera acutorostrata). With the exception of minke whales, these

species were decimated by commercial whaling in the 1900s. Because

recovery of these populations is monitored on broad spatial scales determined

by stocks or populations, their use of the Salish Sea ecosystem is not well

documented or understood. We collated 17,436 opportunistic sighting reports

to assess patterns in mysticete presence and distribution in the Salish Sea (1976–

2019). We used the proportion of sightings for each species and spatial models

targeting comparisons between species to limit the influence of spatio-temporal

variation in reporting efforts. Humpback whale sightings have increased

dramatically since the late 2000s, mirroring population-wide increases and

suggesting a renewed use of historically important feeding areas. Gray whale

sightings increasedmost notably at two distinct times (1989, 2017), both of which

align with periods of high mortality experienced by the delisted Eastern North

Pacific stock of gray whales and may reflect individuals straying from their

migration routes. Sightings of minke whales remained relatively stable over this

study period andwere likely driven by a group of 30–40 individuals that forage off

shallow banks and bathymetrically complex habitats around the San Juan

Archipelago. Though it can be difficult to separate the bias that accompanies

public sightings databases, citizen science efforts are invaluable for monitoring

the recovery of rebounding populations and can illuminate longitudinal patterns

that would otherwise go unnoticed.
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1 Introduction

The Salish Sea, the inland fjord waters of Washington State USA

and British Columbia (BC) Canada, includes the Strait of Juan de

Fuca (SJF), Puget Sound and the Georgia Strait and is home to a

variety of marine fish, invertebrates, marine mammals and seabirds

(Brown and Gaydos, 2007). Marine mammals that are frequently

encountered in the Salish Sea include two species of porpoise, two

delphinid species, including killer whales (Orcinus orca), three

baleen whale (mysticetes) species, and four pinniped species [seals

(phocids) and sea lions (otariids)] (Gaydos and Pearson, 2011). The

most well-knownmarine mammals of the Salish Sea are the resident

killer whales or orcas (Orcinas orca). Scientists and the public alike

track Southern Resident killer whale presence both spatially and

temporally documenting their location, movements and population

trends (Olson et al., 2018). These whales are arguably one of the

most well studied marine mammals in the world (Krahn

et al., 2004).

Studies on baleen whales in the region, on the other hand, are

less ubiquitous. The baleen whale species known to occur in the

Salish Sea include humpback (Megaptera novaeangliae), gray

(Eschrichtius robustus) and minke whales (Balaenoptera

acutorostrata). Indigenous communities along the outer coasts of

Washington and British Columbia traditionally harvested baleen

whales, particularly migrating gray whales and humpback whales,

for subsistence and cultural practices. While this practice is not

thought to have occurred in the inland waters of the Salish Sea

(Losey and Yang, 2007; McMillan, 2015), the widespread

international commercial whaling of the 19th and 20th centuries

led to dramatic population reductions of primarily gray and

humpback whales in the region. They were eventually afforded

protection from harvest via international law (International whaling

convention of 1946) and are also protected by several laws in the US

and Canada passed in the 1970s.

Gray whales reach average lengths of about 12 m, weigh up to

40,000 kg and live to be between 40–80 years old (Ford, 2014). They

are primarily bottom feeders that consume a wide range of benthic

and epibenthic invertebrates (Pike, 1962). Eastern North Pacific

gray whales primarily migrate between their breeding grounds in

central Baja Mexico to feeding grounds along the nearshore waters

from Oregon to Alaska (Pike, 1962). Populations in the eastern

North Pacific were declared endangered under the Endangered

Species Act (ESA) in 1973 when the act was established. They have

since recovered and were delisted in 19941, though have

experienced large fluctuations in population and mortality events

along their entire range (59 FR 31094; Stewart et al., 2023a). Gray

whales in the Salish Sea represent a small portion of this overall

population that stops to feed during their northbound migration. In

recent decades, a small group of gray whales termed “the Sounders”

has been documented returning annually each spring to North

Puget Sound waters to feed on ghost shrimp (Callianassa

californiensis; Weitkamp et al., 1992; Calambokidis et al., 2015).
1 https://www.fisheries.noaa.gov/action/delisting-eastern-north-pacific-

gray-whale-esa
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Humpback whales can reach lengths up to 17 m, weigh up to

40,000 kg and live up to 80–90 years (Ford, 2014). They are mid-

water feeders that eat small crustaceans and forage fish using a

variety of methods such as bubbles, sounds and barriers to herd

large schools of their prey and enhance their feeding efficiency

(Clapham, 2000). They were declared endangered worldwide by the

ESA in 1973 (35 FR 18319). Based on genetics and movement data,

the species was broken into 14 distinct population segments (DPSs),

with only four currently listed under the ESA (Calambokidis et al.,

2008; Baker et al., 2013; Bettridge et al., 2015). Humpback whales in

the Salish Sea come from multiple winter breeding areas and

represent the ESA threatened Mexico DPS, ESA endangered

Central America DPS, and the non-ESA listed Hawaii DPS

(Bettridge et al., 2015; Calambokidis et al., 2017; Wade, 2017;

Carretta et al., 2023).

Minke whales are small whales, thought to grow to only around

8 m in the Northeast Pacific, and weigh up to 10,000 kg.

Commercial whaling data suggests they have a life span of ~50

years (Ford, 2014). Unlike gray and humpback whales, minke

whales have never been commercially harvested in the Northeast

Pacific nor were they regularly targeted in historical subsistence

hunts (Scammon, 1874; Scheffer and Slipp, 1948; Carretta et al.,

2023). This is supported by their absence in middens (McMillan,

2015; Robertson and Trites, 2018) suggesting that minke whales

may be naturally rare in the Northeast Pacific. As a result, they are

not listed under the ESA. Minke whales are regularly encountered in

the Salish Sea from early spring through fall, especially around the

San Juan Islands and in the eastern SJF (Dorsey, 1983; Dorsey et al.,

1990). Sightings from winter months are rare, raising questions

about where minke whales over-winter and breed, though

Scammon (1874) suggested that minke whales could be seen year-

round in the SJF. Low sighting rates during winter months may be

an artifact of sea conditions and low search effort (Dorsey et al.,

1990). There are similar knowledge gaps surrounding the

population composition of minke whales in the Salish Sea. In the

North Atlantic, pronounced sexual segregation occurs on higher

latitude feeding grounds with females occurring further north than

males (Risch et al., 2019). While this has not been shown in the

Salish Sea, the stranding record is almost entirely of female whales

(Scheffer and Slipp, 1948; Nikolich and Towers, 2018).

One method that researchers have used to non-invasively

document cetacean abundance and presence is through

opportunistically collected sightings. These ‘presence-only’ data

from wildlife sightings databases may be useful for monitoring

species distribution, movement patterns and critical habitat or hot

spots (Olson et al., 2018). For aquatic species like cetaceans that are

challenging to monitor consistently, public sightings records

significantly increase the scope and geographic range of data

available. Databases populated by citizen science reporting are

inherently biased by both number and location of observers as

well as environmental conditions such as time of day and sea state.

Nevertheless, many studies have shown spatial similarities between

robust citizen science datasets and systematic surveys, and

techniques for effort correction can greatly improve the reliability

of the datasets (Hauser, 2006; Embling et al., 2015; Harvey et al.,

2018; Olson et al., 2018; Ettinger et al., 2022). Longitudinal
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databases like the ones used in this study can identify reliable

patterns if the potential for error and bias is taken into

consideration, and they are invaluable tools for illuminating long-

term spatio-temporal patterns (Harvey et al., 2018; Olson

et al., 2018).

The recovery and status of baleen whale populations is

monitored by the National Oceanic and Atmospheric Association

(NOAA) at broad spatial scales determined by populations and

stocks. However, the baleen whales’ habitat use in the Salish Sea

ecosystem and their potential impact on local food webs is not well

documented or understood. Here, we report opportunistic sightings

records from multiple databases throughout the region to assess

patterns in mysticete presence in the Salish Sea from 1976–2019.

Our questions were twofold: 1) How have sighting rates of these

three baleen whale species changed over time? And 2) How has the

spatial distribution and use of the Salish Sea varied between these

three species?
2 Methods

2.1 Data sources & characterization

Data were collated from two, long-term marine mammal

sightings databases in the Salish Sea region curated by The Whale

Museum (TWM) & Cascadia Research Collective (CRC) from

1976–2019. These databases include opportunistically reported

sightings by a wide array of sources including non-profit sighting

networks (e.g., Orca Network and The Whale Museum Reporting

Hotline), research scientists, commercial whale watch operators,

trained naturalists, and untrained public citizens. In order to fully

leverage the available data, we used all sightings of minke,

humpback, and gray whales, regardless of the qualification of the

reporting party; however, we removed any sightings of unidentified

or unconfirmed baleen whales. When possible, species

identifications from non-experts were confirmed through photos,

descriptions, other reports (e.g., captain logs, other scientists, etc.),

and acoustic data; nevertheless, due to observation bias, weather

conditions, and other limitations of opportunistic volunteer

reporting there are likely a small portion of sightings that were

misidentified (Olson et al., 2018).

We assigned all sightings reports to a 4.6 x 4.6 km quadrant

within the study area, a system used by TWM since the onset of

their database (Olson et al., 2018). We also assigned sightings to one

of seven regions representing divisions by major bodies of water

(Figure 1). We removed all sightings that lacked sufficient geospatial

information required to assign a quadrant (i.e., either GPS

coordinates or anecdotal descriptions) and any sightings that fell

outside of the described study area. Only one sighting per day per

quadrant was selected in order to reduce duplicate sightings.

Furthermore, we assume that the biases in these data are roughly

equivalent for all three species studied and aim to tease apart real

spatio-temporal trends from reporting bias by using techniques that

focus on the differences between species.
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2.2 Temporal analyses

We used raw sightings with duplicates removed (henceforth

referred to simply as ‘sightings’) to assess for changes over time. We

also used the yearly proportion of the sightings for one species

compared to all three species to look for changes over time

independent of observer coverage. We conducted a non-

parametric change-point analyses to identify the most significant

temporal shifts in sightings for each species (‘cpt.np’ function in the

changepoint.np R package; Haynes et al., 2022). This method applies

a non-parametric cost function and uses the pruned exact linear

time algorithm (PELT) to search for optimal segmentations (Killick

et al., 2012). In this method, all change points are automatically

selected. We used the modified Bayes information criterion penalty

term (MBIC) as a penalty function for cost minimization (Zhang

and Siegmund, 2007). To further assess the significance of these

results, we used a non-parametric Kruskal-Wallace test and

pairwise Wilcox tests to compare mean sightings from the

distinct time periods as designated by the changepoint

segmentations for each species.
2.3 Spatial analyses

We explored spatial trends at the regional level using a heatmap

and on a finer scale by creating density plots of sightings using the
FIGURE 1

The Central Salish Sea study area highlighting the customized
quadrant system for quantifying mysticete sightings. Regions include
Southern Strait of Georgia (SSG), San Juan Islands (SJI), Strait of
Juan de Fuca (SJF), Northern Puget Sound (NPS), Central Puget
Sound (CPS), Hood Canal (HC), and Southern Puget Sound (SPS).
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coordinates for the centroids of each quadrant. We also used

SaTScan software (v. 10.1; available at http://www.satscan.org,

accessed February 19, 2023) to identify significant space-time

clusters for each species. Originally designed for monitoring the

spread of diseases, SaTScan is an effective tool for cluster detection

and has been widely used in many fields including ecology and

environmental monitoring (Kulldorff, 1997; Norman et al., 2012;

Adams and Fenton, 2017; Olson et al., 2021). We used the Bernoulli

space-time model which pinpoints clusters within a specific

geographic region if, at certain time intervals, there was a notable

increase in events compared to the surrounding areas.

The Bernoulli model allows designation of both cases and non-

cases (i.e., controls). In this study, we applied the approach of cases

vs controls as a way to correct for spatial reporting bias in our

dataset. Sightings of one focal species were used as “cases,” while

sightings of the two non-focal species were used as “controls.” For

example, when looking for gray whale clusters, gray whale sightings

were used as “cases” and sightings of both humpback and minke

whales were used as “controls.” A cluster of gray whale sightings

thus represents an area/time with increased gray whale sightings

relative to the other two species.

As part of the SaTScan output, we also assessed “relative risk.”

For the sake of our study, this equates to a measure of how much

more common a sighting of a single species is (e.g., gray whale)

within a specified space-time cluster, compared to a baseline of

sightings for other baleen species (e.g., humpback and minke

whales). It is calculated as the observed sightings divided by the

expected sightings within a cluster divided by the observed divided

by the expected outside the cluster. Any value greater than 1

indicates an increased likelihood hood of that species.
3 Results

We compiled 17,436 baleen whale sightings from 1976–2019.

Of the total sightings, 8,008 (45.9%) were of gray whales, 6,235
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(35.8%) were of humpback whales, and 3,193 (18.3%) were of

minke whales. Sightings spanned all regions, however, less than

2% of combined sightings were reported in Hood Canal (see

HC Figure 1).
3.1 Temporal analyses

Annual time series patterns differed by species. Sightings of minke

whales were fairly consistent over time with a mild drop-off in late

1990s early 2000s (Figure 2A). Proportionally, sightings of minke

whales dominated early in the study period making up 35–82% of

yearly sightings from 1976–1989 (Figure 2B). In contrast to the relative

consistency observed in minkes, sightings of both grays and

humpbacks increased notably over time (Figure 2A). Increases in

gray whale sightings took place periodically with substantial stepwise

growth initially occurring in the early 1990s and again in the late 2000s.

Gray whales dominated the records proportionally from ~1990–2010

making up 47–97% of yearly sightings. Sightings of humpbacks, on the

other hand, increased steadily over time with a sharp, exponential

increase in recent decades. Since 2011, humpbacks have represented

42–76% of yearly sightings (Figure 2B).

Key change points were identified for gray whales with increases in

1989 and 2017 (Supplementary Figure 1), with mean sightings for

those time periods differing significantly from each other (W = 27.948,

df = 2, p-value = 8.533e-07; Supplementary Figure 2; p<0.05 for all

pairwise comparisons). Change points for humpback whales included

increases in the years 2002 and 2013, withmeans for those time periods

differing significantly from each other (W= 31.557, df = 2, p-value =

1.404e-07; p<0.001 for all pairwise comparisons). Changepoints for

minke whales included an increase in 1980, a decrease in 1993, and

another increase in 2007 with means for those time periods differing

significantly from each other (W=34.765, df = 3, p-value = 1.366e-07);

however, pairwise comparisons indicated that mean sightings from

1976–1980 did not differ significantly from the 1994–2007 time

period (p=0.404).
BA

FIGURE 2

Sightings (A) and proportion of sightings across the three focal species (B) by species in the Salish Sea study area from 1976 - 2019. Total sightings
are represented by gray shading and sightings by species are represented by color: gray whales (pink), humpback whales (green) and minke
whales (blue).
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3.2 Spatial analyses

Sightings of gray whales were reported in all regions throughout

the entire study period and were most commonly observed close to

shore (Figures 3A, 4). The majority of sightings were concentrated

in Northern Puget Sound (NPS) and Central Puget Sound (CPS)

regions, with the highest concentration of sightings located within

the Whidbey Basin of NPS (Figure 3A). There was a notable

increase in gray whale sightings in the NPS region starting in the

early 1990s (Figure 4), with the most significant space-time cluster

identified by SaTScan located in the Whidbey Basin from 1998–

2019 (Figure 3D). Sightings of gray whales in this area and time

period were 2.86 times more likely than sightings of minkes of

humpbacks (Supplementary Table 1). We also identified two, larger

space-time clusters for gray whales in CPS and NPS from 1990 –

2010/2011 and a less significant cluster of 195 sightings near the

mouth of SJF from 1986–2007 (Figure 3D; Supplementary Table 1).

Sightings of humpbacks were largely absent in the early years of

the study period, but showed sharp increases in all regions after

2010, with the most dramatic increases occurring in the BC, SJF,

and CPS regions (Figures 3B, 4). The greatest density of sightings

overall occurred off the south end of Vancouver Island in SJF

(Figure 3B). We identified five space-time clusters for humpbacks in

recent years, beginning primarily in SJF, BC and SJI (2008/2011-

2019) and spreading to other areas of Salish Sea and CPS in later

years (2013/2014–2019). The most significant cluster indicated
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humpback sightings were over 4 times as likely as the other

species in the northern and western most regions of the Salish

Sea from 2008–2019 (Figure 3E; Supplementary Table 1).

Compared to the larger species, sightings for minkes were

spread over a smaller geographical area and were primarily

concentrated in the San Juan Islands (SJI) and eastern SJF with a

mild density spreading into Admiralty Inlet (Figure 3C). Minke

sightings were initially concentrated in both SJI and BC and were

8.69 times more likely than other species in these two regions from

1976–1994 (Figures 3E, 4; Supplementary Table 1). In the early

1990s through the early 2000s, we observed a slight drop-off in

sightings for in the SJC and BC regions that coincided with an

increase in sightings in SJF (Figure 4). Significant space-time

clusters support this spatio-temporal shift of minke sightings

towards the eastern SJF south of SJI and the entrance to NPS

from 2001–2017 (Figure 3E; Supplementary Table 1).
4 Discussion

From 1976–2019, we observed a notable increase in sightings

for both gray whales and humpback whales and, in contrast,

comparatively stable trends in minke whale sightings. Several

distinctions in the spatio-temporal patterns of sightings data

highlights the varied use of this Central Salish Sea study area by

baleen whales.
B C

D E

A

F

FIGURE 3

Relative sighting density in the Salish Sea study area from 1976−2019 (A–C). Significant clusters identified by Bernoulli space-time model (D–F).
Detailed results of SatScan cluster analysis can be found in Supplementary Table 1.
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4.1 Gray whales

The high concentration of gray whale sightings in NPS since

1990 reflects the seasonally resident ‘Sounders’ within the Whidbey

Basin which were first documented in 1990 (Weitkamp et al., 1992;

Calambokidis et al., 2002, 2015; Clayton et al., 2023; Calambokidis

et al., 2024). Increases in gray whale sightings after the 1989 and

2017 change point align well with both the discovery and

recruitment of new individuals to this seasonally resident group,

which nearly doubled in size in 2018–2019 (Cascadia Research

Collective, unpublished data). The change points also align well

with periods of high mortality experienced by the Eastern North

Pacific gray whale stock (Le Boeuf and Mate, 2000; Christiansen et

al., 2021; Stewart et al., 2023a). These seemingly contrasting trends

may be a reflection of gray whales straying from migration routes

during times of nutritional stress, a small portion of whom are able

to establish themselves with the resident foraging group. While a

change point was not identified associated with the 1999–2000 gray

whale Unusual Mortality Event (Le Boeuf and Mate, 2000), the

sightings in NPS did increase during that period.

The benthic foraging behavior of gray whales likely influenced

the abundance of nearshore sightings for this species. The

significant cluster of sightings from 1989–2007 near the SJF

mouth represents a low-use area for both recreational boaters and

whale watch operators, particularly in the earlier years of our study

period, thus the primary sighting reports are from shore-based

observers. This particular cluster appears to be driven by individual

gray whales feeding close to shore, with some documented in the

area for weeks or months at a time.
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4.2 Humpback whales

Though humpback whales were once common in the Salish Sea

(Scheffer and Slipp, 1948), sightings of humpback whales were

essentially absent for the first 30 years of our study. The dramatic

increase in sightings observed since the late 2000s mirrors the rapid

population growth rates documented for this species on a larger

scale throughout the Pacific (Zerbini et al., 2010; Calambokidis

et al., 2017). It also corresponds to a period when the overall

abundance of humpback whales along the US West Coast up into

BC has been increasing (Calambokidis and Barlow, 2004, 2020;

Miller, 2020).

Humpback sightings were spread throughout the study area but

were particularly prevalent in SJF starting in about 2008. While this

does represent an area of high whale watch activity, it is also an area

where large groups of humpbacks are documented. Furthermore,

researchers have documented the foraging behaviors of humpback

whales in this high use area, which may be influenced by

connections to the productive waters off the continental shelf

(Reidy et al., 2023). An expansion of humpback sightings into

additional areas of the Central Salish Sea (e.g. SJI and SSG, see

Figure 1) and Puget Sound beginning in 2013 coincided with the

increase in overall sightings at this same time. In addition to

sighting records, photo identification studies in the area have

matched whales in the Salish Sea to individuals previously

observed in offshore waters (Cascadia Research Collective,

unpublished data). All of these results highlight the renewed use

of historical feeding grounds in the Salish Sea as the population

recovers to pre-whaling numbers.
FIGURE 4

Heat map of sightings in the Salish Sea study area (1976–2019) by region and species. Gray shaded areas represent zero reported sightings.
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4.3 Minke whales

Sightings of minke whales exhibited more subtle magnitudes of

change relative to that of gray and humpback whales, which is not

surprising given the lack of commercial or indigenous harvest of the

species in the region (Scammon, 1874; Scheffer and Slipp, 1948).

Considered rare in this region, photo identification studies suggest

that the population in the SJI region is likely driven by a group of

approximately 30–40 individuals that comes to forage in the

bathymetrically complex habitats (Hoelzel et al., 1989; Dorsey

et al., 1990; Salish Sea minke whale project, unpublished data).

Despite the seemingly stable numbers of individuals documented,

we did observe a notable decrease in sightings in the early 1990s.

Concurrent with this decrease, significant spatial clusters of minkes

shifted froma large (40 kmradius) cluster encompassing the SJI region

(1978–1994) toa smaller (29kmradius) cluster concentrated ineastern

SJF, southofSJI (2001–2017).This shift inhabitat use is consistentwith

photo identification studies thatdocumentedadecline in theuse of two

historically preferred foraging areas in the SJI region, including San

Juan Channel and the waters off of Waldron Island (Dorsey et al.,

1990). Thoughminkes are known for having small-scale site fidelity in

the Salish Sea, some of the individuals who previously specialized at

these siteswereobservedusing sites further southafter a presumed lack

ofprey availability in their usual feeding range orwerenever seen in the

area again (Dorsey et al., 1990).This shift inhabitat use continued tobe

evident during focal follow foraging studies conducted during 2005–

2011 (Salish Sea minke whale project, unpublished data).

With no evidence of an increasing population size from photo

identification studies, the increase in sightings observed after 2007

may be representative of increased search efforts. The onset of both

social-media based sightings platforms and the establishment of

shore-based whale watching education programs in the Salish Sea in

2008 may have been a contributing factor. Furthermore, as

Southern Resident killer whales spent less time in the inland

waters during this time period (Stewart et al., 2023b), commercial

whale watch operators may have conducted more dedicated search

efforts in the shallow banks south of the San Juans where there can

be a degree of predictability around minke whale presence if active

bait balls and associated feeding seabirds are observed.
4.4 Limitations

Though it can be difficult to separate the inherent bias that

accompanies public sightings databases, citizen science efforts are

invaluable for monitoring the recovery of rebounding populations

and fostering environmental stewardship (Embling et al., 2015). We

recognize that the technological advancements andoutreach initiatives

of sightingsnetworks,whichhave contributed to thedatasetspresented

here, are known to have increased over time (Olson et al., 2018).

Geographical biases also exist, such as population density and

proximity to the home ports of whale watch operators. Furthermore,

the feedingecologyof somespecies (e.g., graywhales)mayexpose them

to high reporting areas more often.

In this study, the ability to examine changes in the yearly

proportion of sightings for different species helps to adjust for
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some of the temporal bias due to changes in reporting effort.

Furthermore, the lack of similar change points across species

suggests the temporal shifts are not purely due to reporting effort.

The application of the Bernoulli space-time model also allows us to

identify species specific space-time clusters that are less likely to be

driven by reporting bias (e.g., heavily populated or frequently

observed areas). While this approach is advantageous for

comparison between species, it may have the potential to under-

report areas that were heavily used by two or more species. Finally,

cross-referencing results with smaller systematic datasets and

insights from the literature is an important step to discern real

patterns from the background noise.
4.5 Conclusions

We analyzed differences between three baleen whale species to

highlight long-term patterns of presence and use in the Central

Salish Sea and have identified locations for targeted data collection,

monitoring and mitigation efforts. Whidbey Basin, the Strait of Juan

de Fuca, and the shallow banks south of the San Juan Islands may be

important habitats for gray, humpback, and minke whales,

respectively. The results presented here are not meant to

represent true population or density estimates, but rather to

highlight regional trends that may be overlooked when limited by

the availability and financial constraints of systematic population

survey efforts. Our findings support larger population recovery

trends documented for humpback and gray whales. Furthermore,

consistencies with regional studies for all three species highlight the

value of these opportunistic sightings as a tool for monitoring large

whale species in this area. As the Salish Sea region continues to see

development and population growth with the associated increases

in demand for international maritime freight (Sobocinski, 2021), all

three species of baleen whale are at risk, especially as humpback and

gray whale populations rebound and expand their use of the Salish

Sea. Continued monitoring of these species through opportunistic

public reporting efforts is essential for their continued conservation.
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