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Abstract  

Annual monitoring efforts by Glacier Bay National Park has revealed that after more than 

30 years of increasing abundance, humpback whales (Megaptera novaeangliae) in Glacier Bay 

National Park and adjacent waters declined by more than 50% between 2013 and 2018. Surveys 

also documented a recent decrease in calf production and apparent survival, in addition to an 

increase in observations of “skinny” whales (as evidenced by protruding scalpulae and/or 

postcranial depressions). We hypothesized that changes in prey characteristics, such as species 

composition, density, depth distribution, or fish condition (weight at length) may be limiting 

whale foraging success and thereby driving the recent downward trend of whales in this region. 

To assess spatial and temporal variability in whale feeding behavior and prey densities, we 

conducted humpback whale observations along with hydroacoustic-trawl prey surveys in Glacier 

Bay and Icy Strait, Alaska in August 2018. We also compared results to similar surveys 

conducted in summer 2001 and 2002. While results in 2018 were based on a much more limited 

sampling effort, the data suggest that behavior and spatial distribution of whales in the region 

was similar among all years, but whale densities at Point Adolphus were lower and less frequent 

in 2018 than in 2001-2002. In 2018 whales in Icy Strait were tightly associated with Pacific 

herring (Clupea pallasii) aggregations, which were strongly influenced by current speed and 

direction. Our data suggest that the variable use of Point Adolphus by humpbacks in 2018 was 

not entirely driven by prey availability because relatively high herring densities persisted when 

humpback whales were absent from the area. The results of this continuing study will aid in 

understanding how prey characteristics influence the distribution, abundance and productivity of 

marine predators, thereby informing resource management in Glacier Bay National Park. 

Introduction  

Glacier Bay National Park has been systematically monitoring humpback whales in 

southeast Alaska for more than 30 years. Recent trends in summer abundance indicate steep 

declines in the number of unique whales, low occurrence of mother/calf pairs, reflecting a low 

birth rate index, and abnormally thin individuals (Neilson & Gabriele 2019). Additionally, the 

‘core group’ that typically feeds intensively at Point Adolphus in Icy Strait has been largely 

absent since 2013. Information from long-term monitoring of whales in the region suggests 

major changes in foraging conditions, which may include prey species composition, biomass, 

density, and depth distribution. Humpback whale foraging behavior is strongly related to both 
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prey density and depth (Burrows et al. 2016). Tidal currents play a role in humpback whale 

habitat selection near headlands (Chenoweth et al. 2011), indicating potential impacts to foraging 

strategy and success for whales in Glacier Bay and Icy Strait. 

Forage fish in the region are not monitored annually, however, hydroacoustic and/or trawl 

surveys have been conducted in the past (Krieger & Wing 1986, Arimitsu et al. 2003, 2007, 

2016, Robards et al. 2003, Renner et al. 2012). Previous work found forage biomass was 

concentrated in a few important areas, with < 1% of the area surveyed containing patches of prey 

suitable for whales foraging on zooplankton and small forage fish (Robards et al. 2003). Highest 

density aggregations of forage fishes were found at Point Adolphus and were comprised mainly 

of walleye pollock (Gadus chalcogrammus), adult herring, capelin (Mallotus villosus), and krill 

(Euphausiasea).  

The goal of this work was to assess changes in prey availability in relation to humpback 

whales in Icy Strait and Glacier Bay. We repeated surveys conducted at the historical humpback 

whale feeding grounds at Point Adolphus, and other key foraging locations to assess changes in 

forage fish biomass, species composition, and fish condition.  However, it should be noted that 

this was a relatively short survey conducted opportunistically while our vessel was working in 

this area, and we collected a fraction of the data collected in 2001-2001. We hypothesize that 

changes in prey availability and/or quality are an important factor in the apparent abandonment 

of an important foraging area at Point Adolphus by humpback whales in southeast Alaska.  

Objectives 

Specific objectives of this work included: 

1.  Assess densities of critical humpback whale prey taxa in 2018 

2. Compare contemporary use of foraging habitat by humpback whales in relation to 

changes in prey availability (i.e., species composition, size structure, density, and depth 

distribution) since 2001-2002. 

3. Repeat surveys of predator and prey densities in relation to tidal fluctuations at Point 

Adolphus. 
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Methods 

Study area 

Glacier Bay National Park, a fjord system in southeastern Alaska, was designated as a 

national monument in 1925 and has been the focus of extensive research relevant to resource 

management. Its complex oceanographic processes influence the distribution and abundance of 

midwater-schooling forage fishes that support a diverse community of marine predators 

(Etherington et al. 2007, Drew et al. 2008, Renner et al. 2012, Arimitsu et al. 2016). The region 

is marked by strong tidal currents (Hill et al. 2009), particularly in humpback whale foraging 

areas in Icy Strait and lower Glacier Bay (Fig. 1, Chenoweth et al. 2011; Neilson et al. 2017). 

Field work was conducted on August 6-10, 2018 in Glacier Bay National Park and Icy 

Strait, Alaska. The 15.6 m USGS R/V Alaskan Gyre, equipped with a hull mounted 

thermosalinograph, echosounder system, and trawl capability, provided a cost-effective research 

platform for this work. 

 

 

 

  

USGS R/V Alaskan Gyre 
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       Figure 1: Map of study area 

Focal follows 

Humpback whale foraging behavioral observations, referred to as focal follows, were 

conducted by two observers and one recorder using visual sampling methods (Southall et al. 

2013). Lone whales were chosen for focal follows to avoid confusion between individual 

identification, with the exception of group foraging events, such as bubble net lunge feeding. 

Once a whale was located, it was identified using photographic representation of distinctive 

characteristics, such as dorsal fin and fluke morphology and markings. Each whale was followed 

for up to 2 hours at distances greater than 100 m.  
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Upon surfacing, whale behavioral observations were documented, along with the time 

and GPS coordinate of the sighting using DLOG, a real time data recording program (Glenn 

Ford, ECI, Portland OR). Whale behaviors included feeding, diving, traveling, and resting. 

Distance to the animal from the vessel was estimated visually (in meters), while bearing to the 

vessel and whale heading were determined using a compass. Distance estimates were calibrated 

before and during surveys using a hand-held range finder. Each period of surface-active behavior 

was defined as a surface event. Each surface event was initiated with the first blow or sighting 

and ended with either a dive or a submergence. Dives were categorized as fluke up (FUD, flukes 

raised while diving) or fluke down (FDD, flukes not raised while diving) dives. In cases where 

no dive behavior was observed, but the whale remained below surface for more than 60 seconds, 

a submergence event was recorded and a new surface interval was initiated upon the next 

surfacing. 

Humpback whale foraging behavior was summarized by the total time observed, number 

of surface events, average surface time, number of dives, dive duration (min), number of blows 

and average blow interval (min) for each focal follow (Table 1).  

 

Transects 

To evaluate temporal changes in the response of predators and prey, we conducted 

surveys of whales and marine birds concurrently with hydroacoustic measurements along a fixed 

transect at Point Adolphus. We repeated the transect (n = 12) over the course of two days as 

weather allowed. Predator densities were measured using standardized surveys for marine 

predators (Drew et al. 2008). Two observers and one recorder identified and counted marine 

predators within 150 m (marine birds) or 300 m (marine mammals) on either side and forward of 

the vessel. Perpendicular distance bins (0, 50, 100, 150, 300, >300) were also recorded for each 

observation. Distances were calibrated before and during surveys using a hand-held range finder. 

Flying birds were counted continuously. Behavior codes were assigned to each observation. All 

observations along with their locations and the ship’s position along the transect were 

continuously georeferenced using DLOG (Glenn Ford, ECI, Portland OR). 
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Hydroacoustic-trawl surveys 

We used hydroacoustic echosounder systems to measure backscatter as an index of fish 

biomass during focal follows and transects (Simmonds & MacLennan 2005). During focal 

follows and transects at Point Carolus, hydroacoustic data were collected with a hull mounted 

Simrad EK60 38 (12° beam width) and 120 (7° beam width) kHz split beam dual frequency 

echosounder system. To facilitate comparability with previous work at Point Adolphus in 2001 

and 2002, we also deployed a towed Biosonics 120 (6.5° beam width) kHz single beam 

echosounder. To avoid interference between the Simrad and Biosonics 120 kHz transducers we 

only collected Simrad 38 kHz data during the Point Adolphus transects. All transducers were 

calibrated by suspending a 38.1 mm tungsten carbide sphere of known target strength below each 

transducer (Foote et al. 1987, Demer et al. 2015).  

Sea-surface temperature and salinity were measured along the ship’s path with a 

thermosalinograph (SBE45), with georeferenced data logged at 10 second intervals. Current 

predictions (cm s-1) for South Passage were obtained from NOAA 

http://tidesandcurrents.noaa.gov and interpolated for each minute 𝑐𝑐(𝑡𝑡) using a cosine function as 

follows: 

𝜑𝜑(𝑡𝑡) =  𝜋𝜋 �
𝑡𝑡 − 𝑇𝑇1
𝑇𝑇2 − 𝑇𝑇1

+ 1� 

𝑐𝑐(𝑡𝑡) = 𝑐𝑐1 +
𝑐𝑐2 − 𝑐𝑐1

2
(1 + cos[𝜑𝜑(𝑡𝑡)]) 

where 𝜑𝜑(𝑡𝑡) is a scaling factor for time t, T1 and T2 are the times and c1 and c2 are the speeds of 

the closest max current speed predictions. For each transect, mean current states were 

categorized from the mean current speed as < 33% of maximum current speed = slack, 34-66% 

of maximum current speed = ebb (negative) or flood (positive), or > 67% of maximum current 

speed = strong ebb (negative) or strong flood (positive). 

To verify fish species composition and size we used a modified herring trawl, with a 37 

m2 mouth opening, diminishing mesh size from 5 cm to 6 mm, and a 3 mm cod end liner. The 

net was held open by two steel doors deployed from dual winches and maximum fishing depth of 

120 m. Real-time trawl depth was monitored using a Notus Trawlmaster® depth sensor and 

water flow through the net, used to estimate distance towed, was recorded with a General 
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Oceanic® flowmeter. Catches were identified, enumerated, and the lengths (mm) and weights 

(0.02 g) of up to 25 individuals from each fish species per tow were measured. 

Macrozooplankton such as krill (Euphausiidae) and mysids (Mysidae) were saved in 

formaldehyde for identification, enumeration, and weight measurements (0.001 g).  

Acoustic data were processed with EchoView 9 (Myriax Ltd, Hobart, Tasmania, 

Australia). The upper 5 m and below seafloor data were omitted. Prior to echointegration passive 

noise and transient noise were removed (Parker-Stetter et al. 2009, Ryan et al. 2015). For 

Biosonics data collected along transects at Point Adolphus we set a minimum threshold at -70 dB 

to exclude weaker scattering organisms as the fish community there was primarily composed of 

stronger scattering Pacific herring and walleye pollock (Gauthier & Horne 2004a).  

 

Analyses 

We used the EchoView schools detection module (Coetzee 2000) to identify herring 

schools along each transect using the following settings: minimum school length = 5 m, 

minimum school height = 3 m, minimum candidate length = 2 m, minimum candidate height = 1 

m, maximum vertical linking distance = 5 m, maximum horizontal linking distance = 5 m. 

Because herring were aggregated in discrete and dense schools that were generally higher in the 

water column than walleye pollock (Fig. 2), and herring echo returns are stronger than walleye 

pollock (Gauthier & Horne 2004a), we detected schools between 5-60 m water column depth 

using a minimum threshold of -55 dB to mask the pollock data. Herring school regions identified 

by this process were then echointegrated along 100 m horizontal by 1 m depth cells (elementary 

distance sampling unit, EDSU) using a minimum threshold of -70 dB.  

We estimated herring density in each cell using the following standard equations for 

target strength (TS) (Gauthier & Horne 2004b, Sigler & Csepp 2007), backscattering cross 

section (𝜎𝜎𝑏𝑏𝑏𝑏), and density (ρ): 

𝑇𝑇𝑇𝑇 = 20𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 − 2.3 log �1 +
𝑧𝑧

10
� − 67.6 

𝜎𝜎𝑏𝑏𝑏𝑏 = 10
𝑇𝑇𝑇𝑇
10, 

𝜌𝜌 = 𝑏𝑏𝑎𝑎
𝜎𝜎𝑏𝑏𝑏𝑏

 , 

where L is average total length (cm) of herring caught in trawls, z is depth of EDSU, and  
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 𝑠𝑠𝑎𝑎 is the area backscattering coefficient (ABC, m2m-2) in each ESDU. Mean herring density 

(fish/m2) for all transects was estimated by summing EDSUs in each 100m transect interval, 

averaging across each transect leg (east vs. west), and finally averaging across transects. Herring 

biomass density (kg/m2) was estimated by multiplying mean fish density by the average weight 

of herring measured in trawls. 

To examine temporal changes in fish size (length, mm) and body condition, we compared 

measurements of trawl caught fish to those collected for similar purposes in 2001 and 2002 using 

ANOVA. Fulton’s condition factor (K) was calculated as follows: 

 𝐾𝐾 = 𝑚𝑚 𝑥𝑥 105 𝑥𝑥 𝑙𝑙−3 

Where m = mass in grams, and l = length in mm. Capelin and northern lampfish weight 

measurements were not available for 2001. All analyses were done in R version 3.5.1 (R Core 

Team 2018). 

 

Figure 2. Hydroacoustic echogram (x-axis is distance along the transect, y-axis is water column 

depth, seafloor is below the bright green line) illustrating differences in depth, aggregation, and 

scattering characteristics between herring (discrete dark red schools indicating strongest 

backscatter, 10-60 m depth) and walleye pollock (blue-green-orange layer indicating weaker 

backscatter, generally between 50-80 m depth) at Point Adolphus, Alaska in August 2018. 

Herring 

 

Walleye Pollock 

 

Seafloor 
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Results 

Due to the data-rich nature of this work, the extensive processing effort that is required, as well 

an unexpectedly compressed schedule resulting from the 2018-2019 government furlough, some 

results were not available at the time of this report. In particular, we were unable to fully analyze 

results of hydroacoustic data from focal follows and Pt. Carolus transects in 2018 in this report. 

However, most findings from 2018 are detailed below.  

Focal follows 

In 2018, seven focal follows were completed throughout the study area (Fig. 3). All 

follows were completed on single individuals except one, where eight individuals were 

opportunistically observed bubble net feeding (Focal C), for a total of fourteen individuals over 

the period of study. One additional focal follow was initiated but omitted after the whale was lost 

and only one surface event was recorded. In total, we collected over four hours of observations, 

with the longest focal follow lasting 83 minutes (Table 1). A total of 69 surface events were 

observed with average surface times ranging from 26 seconds to 2 minutes and 30 seconds. All 

whales observed were characterized as feeding, while secondary surface behaviors included 

blows, dives, tail slaps and surfacing (with no apparent blow observed).  

Most surface events (n=37; 54%) were ended by dives, followed by submergence (n=24, 

35%), lunges (n=6, 9%) and missed events (n=2; 3%). Differences between these events can be 

seen between individual focal follows and regions (Figs. 3-4). Dive/submergence durations 

ranged from 40 seconds to 11 minutes, with 91% of these observations occurring for less than 

five minutes (Fig. 5).  

 

Table 1: Summary of focal follows.  

Focal 
Follow 

Number of 
individuals 

Length of 
follow 

(hh:mm:ss) 

Total # 
Surface 
Events 

Total # 
Dives 

Avg Dive 
Duration 
(mm:ss) Observed Behavior 

A 1 0:09:40 2 2 08:40 Feeding 
B 1 0:21:20 3 1 05:40 Feeding 
C 8 0:27:18 14 8 01:46 Bubble netting 
D 1 0:40:32 11 11 03:36 Traveling/Feeding 
E 1 1:22:54 15 13 03:25 Feeding 
F 1 0:45:52 18 1 01:51 Feeding 
G 1 0:13:00 5 0 02:36 Feeding 
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Figure 3. Map of humpback whale focal follow locations in Glacier Bay National Park and Icy 

Strait, Alaska, August 2018.  
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Figure 4: Surface event end behavior by individual focal follows in Glacier Bay National Park 

and Icy Strait, Alaska, August 2018.  

 

 
Figure 5. Number and duration of dives and submergence behaviors during humpback whale 

surface events on focal follows in Glacier Bay National Park and Icy Strait, Alaska, August 

2018.  
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Point Adolphus Transects 

In 2018 we repeated the Point Adolphus transect 12 times, however, poor weather or time 

constraints prevented us from completing the eastern half on transects 6 and 10. Marine birds and 

mammals were recorded at the Point Adolphus transect over a total of 90.64 km in 2018. For 

analysis, these transects were separated into east (39.24 km) and west (50.26 km) portions. Over 

all transects, we observed 5 species of marine mammals and 15 species of marine birds. For the 

purpose of this report only results on humpback whale densities are presented.  

Humpback whales were recorded throughout the Point Adolphus transect, with a higher 

count of individuals on the east side of Point Adolphus, in contrast to 2002 when more 

individuals were seen on the west side (Table 2). The average (95% confidence interval) density 

of humpback whales over all complete transects was lowest in 2018 with a density of 1.35 (0.15-

2.55) whale km2, compared to 2.55 (1.66-3.44) whale km2 in 2002 and 1.84 (0.84-2.83) whale 

km2 in 2001 (Fig. 6). The proportion of transects with non-zero densities of humpbacks was 

lower in 2018 (0.4 on east and 0.4 on west) than in 2002 (0.7 on east and 0.9 on west) and 2001 

(0.7 on east and 0.7 on west) (Table 2).  

Table 2: Humpback whale densities (whales/km2) on Point Adolphus transects (complete 

transects and east and west legs) in the three years of study. 
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Figure 6. Mean (±95% CI) densities of humpback whales on whole transects, and east or west 

legs of transects at Point Adolphus, AK. Surveys were conducted in July (2001) or August (2002 

and 2018).  

 

Humpback whales were associated with the presence of herring schools, however, 

herring schools occurred where no humpback whales were present (Fig. 7). During slack tide 

(transects 1, 2) herring spread out across both sides of Point Adolphus, but whales occurred only 

on the west side. During strong ebb conditions (transects 3, 4, 11, 12) herring were more 

concentrated on the west side of the point (the lee side of Pt. Adolphus), however whales were 

not always associated with them. During strong flood conditions (transects 7, 8, 9) herring were 

concentrated on the east side of the point (again, on the lee side of the point) and we observed the 

largest groups of whales during these conditions.  
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Figure 7. Herring density (size of circles, fish/m2) current speed (color, cm/s), and humpback 

whale group size (shape) by mean current state on repeated transects (numbers) at Point 

Adolphus, Alaska in August 2018. Mean current states were defined as < 33% of maximum = 

slack, 34-66% of maximum = ebb (negative) or flood (positive), or > 67% of maximum = strong 

ebb (negative) or strong flood (positive). Each circle represents the sum of herring density from 

5-60 m depth across 100 m horizontal distance bins.  
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The mean (95% CI) herring density from 5-60 m water column depths on Point Adolphus 

transects in 2018 was 1228 (870-1585) fish/m2, and biomass density was 61.62 (43.66 – 79.54) 

kg/m2. The relationship between mean herring density and current speed differed between the 

east and west transect legs (OLS[df = 3, 18; F = 8.939] R2 = 0.53, p < 0.001), such that herring density 

was greatest on the east side of the point during strong flood conditions, or on the west side of 

the point during strong ebb conditions (Fig. 8).  

 

 

Figure 8. Mean herring density (fish/m2) in relation to current speed on east versus west legs of 

transects at Point Adolphus, Alaska in August 2018. Negative current speeds represent ebbing 

currents, and positive current speeds represent flooding currents. 
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Fish and Macrozooplankton 

We conducted a total of 10 trawls at 6 locations (752 fish, 11 species), including a single 

trawl within park waters in the Beardslee Channel (512 fish, 8 species1). Trawl catches were 

numerically dominated by walleye pollock (80.6%), capelin (8.8%), Pacific herring (5.9%) and 

northern lampfish (3.5%), (Fig. 9). Notably, at Point Adolphus (58.29186 °N, 135.80853 °W, at 

35 m depth) we caught a Pacific viperfish (Chauliodus macouni), which was not a confirmed 

species during the marine fish inventory work in Glacier Bay (Appendix 1 in Arimitsu et al. 

2003).  

 
Figure 9. Species composition as proportion of trawl catch per unit effort (CPUE) by year in 

humpback whale foraging areas of Glacier Bay National Park and Icy Strait, Alaska. Work was 

conducted in July 2001 and in August of 2002 and 2018. 

 

In 2018 capelin were larger in size (length, mm) and herring were generally smaller in 

size although there was overlap in size during similar work in 2001 and 2002 (Fig. 10). The 

majority of capelin in 2001 and 2002 in trawls were age-0 fish (based on length less than 60 

                                                 
1 No catalog numbers for collections were required, Kelsey Lutz (NPS senior curator) personal communication Oct. 
1, 2018 
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mm), whereas in 2018 most fish were at least age-1 or greater. Northern lampfish length 

distribution indicated that the size of this species was variable, with no distinct peak in 2018 

indicating that a wider range of lengths were sampled in that year. Sample sizes for northern 

lampfish in the earlier years were low (n2001 = 2, n2002 = 4), thus a meaningful comparison in size 

among years could not be made. Walleye pollock were similar in size in 2018 and 2002, and 

smaller in size in 2001 (Fig. 10). Differences in time of year (July in 2001, vs. August in 2002 

and 2018) may have played a role in changes in length by species among years. 

 
Figure 10. Distribution (kernel density) of fish length in trawl catches by species and year during 

humpback whale prey studies in Glacier Bay and Icy Strait, Alaska. Note sample size of 

Northern lampfish was low in 2001 and 2002. Samples were collected in July 2001 and August 

of 2002 and 2018. 

 

Fish body condition (K) was lowest in 2018 compared to other years for all fish species 

(Fig. 11). K values for capelin (ANOVA[df:1,62; F = 39.39] p < 0.001) and northern lampfish 

(ANOVA[df:1,27; F = 17.77] p < 0.001) in 2018 were significantly lower than in 2002. K values for 

Pacific herring (ANOVA[df:2,143; F = 813.5] p < 0.001) and walleye pollock (ANOVA[df:2,280; F = 171.5] p 
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< 0.001) differed among all three years, with 2018 being the lowest (TukeyHSD, all pairwise 

comparisons p < 0.001, except walleye pollock 2018-2001 p < 0.01).  

 

 
Figure 11. Distribution (kernel density) of Fulton’s condition factor K for fish species collected 

in trawls near feeding humpback whales in Glacier Bay and Icy Strait, Alaska. Samples were 

collected in July 2001 and August of 2002 and 2018. 

 

Macrozooplankton community composition in Beardslee Channel scattering layer 

consisted primarily of mysids, euphausiids, and amphipods (Fig. 12). All of these species 

commonly occur together, and they make up a scattering layer that is targeted by feeding 

humpback whales and other marine predators. Species composition was assessed from the 

contents of a single trawl, however, and although they are representative of the scattering layer at 

that time and place, more samples are required to put these data into perspective.  
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Figure 12. Macrozooplankton composition in Beardslee Entrance midwater trawl, August 2018.  

Discussion 

We documented lower frequency of occurrence and lower mean density of humpback 

whales on transects at Point Adolphus in 2018 compared to 2002 or 2001. Our data suggest that 

the variable use of Point Adolphus by humpbacks in 2018 was not entirely driven by prey 

availability. Relatively high herring densities occurred when humpback whales were absent from 

the area (Fig. 7). Although herring aren’t a target species for the project, incidental catch data 

from the Southeast Coastal Monitoring trawl survey conducted by NMFS (Orsi & Fergusson 

2017) suggest herring catches in Icy Strait have been increasing since 2010 (Jim Murphy, NOAA 

NMFS Auke Bay Laboratories, personal communication), however, whales numbers in the 

region have declined by nearly 60% since their peak in 2013 (Neilson & Gabriele 2019).  

Based on weight at length index of condition, the quality of forage fish in 2018 was lower 

than it was in 2001 and 2002. A reduction of nutritional quality of forage fish was also reported 

from other locations in the Gulf of Alaska (Gorman et al. 2018, von Biela et al. 2019) during the 

North Pacific marine heatwave in 2014-2016 (Bond et al. 2015, Walsh et al. 2018). Lower 

condition of prey can be detrimental to predator populations with high metabolic demands 

(Wanless et al. 2005). 

Neomysis rayii
55%

Parathemisto 
libellula 

13%

Thysannoesa 
longipes

19%

Thysannoesa 
raschii

11%

Euphausia pacifica
2%



21 
 

We found that herring density was related to current speed and direction at Point 

Adolphus, and that humpback whale and herring densities were greatest on the east side of the 

point during flooding tides. The topographic conditions at Point Adolphus are clearly an 

important and persistent feature of foraging habitat for humpback whales in southeast Alaska, 

and this work confirms that humpback whales and their forage are drawn to frontal zones in 

headland areas (Arimitsu et al. 2007, Chenoweth et al. 2011). The lower frequency of occurrence 

and lower densities of whales in the region suggest that allocation of monitoring efforts at Point 

Adolphus would maximize encounter rates during maximum flood current speeds.  

Our objectives for this work were to understand changes in prey over time by repeating 

work conducted in 2001 and 2002. In this report we presented preliminary findings primarily 

from work in 2018, however, we are still actively processing hydroacoustic-trawl, predator, and 

current speed datasets from 2001 and 2002 to make direct comparison of acoustic densities and 

whale response to prey density among years. These findings are relevant to understanding the 

effects of the marine heatwave on humpback whale populations in the North Pacific. The Glacier 

Bay National Park and Icy Strait humpback whale monitoring program is unique in Alaska, and 

these data are critical to gaining insight on large-scale marine ecosystem changes over time. 
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