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Executive Summary  
Cetacean distribution, density and abundance in the Southern California Bight were assessed 

through visual and acoustic surveys during five California Cooperative Oceanic Fisheries 

Investigations (CalCOFI) cruises from August 2012-November 2013. Visual monitoring 

incorporated standard line-transect protocol during all daylight transits while acoustic monitoring 

employed a towed hydrophone array during transits and sonobuoys at oceanographic sampling 

stations. Visual effort included 584 observation hours covering 10,900 kilometers yielding 565 

sightings of 15 identified cetacean species. Density and abundance estimates for the six most 

frequently encountered cetacean species in the study area were estimated from 37 quarterly 

surveys conducted from July 2004-November 2013. Blue whales (Balaenoptera musculus), fin 

whales (Balaenoptera physalus) and humpback whales (Megaptera novaeangliae) were the most 

frequently sighted baleen whales with overall abundances of 285 (CV=0.26), 718 (CV=0.22), 

and 351(CV=0.26) respectively. Blue whales were primarily observed during summer and fall 

while fin and humpback whales were observed year-round with peaks in abundance during 

summer and spring respectively. Short-beaked common dolphins (Delphinus delphis), Pacific 

white-sided dolphins (Lagenorhynchus obliquidens) and Dallôs porpoise (Phocoenoides dalli) 

were the most frequently encountered small cetaceans with overall abundances of 139,120 

(CV=0.16), 9,725 (CV=0.36), and 5,855 (CV=0.22) respectively. Seasonally, short-beaked 

common dolphins were most abundant in summer whereas Pacific white-sided dolphins and 

Dallôs porpoise were most abundant during spring. General Additive Modeling of annual trends 

in abundance within the CalCOFI study area for each of the six species indicated that blue whale 

abundance was stable and fin whales were increasing, humpback whales, short-beaked common 

dolphins, Pacific white-sided exhibited notable annual variations but were relatively stable across 

the nine-year study, while Dallôs porpoise decreased in abundance over the course of the study. 

Variations in species-specific spatial distribution patterns were also apparent and indicative of 

species habitat preferences within the California Current Ecosystem. Bottlenose, Rissoôs and 

long-beaked common dolphin as well as humpback and gray whale detections were concentrated 

in coastal and shelf waters, whereas sperm whale detections occurred exclusively in pelagic 

waters. Short-beaked common dolphin, Pacific white-sided dolphin, Dallôs porpoise, fin, and 

blue whales had a broader distribution with encounters occurring in coastal, shelf and pelagic 

waters. The CalCOFI marine mammal monitoring program examines seasonal and inter-annual 

patterns in density, abundance and distribution on a longer continuous time scale with a higher 

rate of sampling than previous cetacean surveys off the California coast, particularly for the 

winter and spring periods, for which there are currently few data available. 
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Project Background  
Long-term assessments of abundance, density and distribution are central to evaluating potential 

effects of anthropogenic activities and ecosystem variability on cetacean populations (Carretta et 

al. 2013). The California Current Ecosystem (CCE) is a productive and dynamic habitat 

(Hayward and Venrick 1998, Chhak and Di Lorenzo 2007) that supports a diverse community of 

cetacean species as well as an array of human activities including commercial fishing, shipping 

and naval exercises. The intersection between cetacean and human use of the CCE has resulted 

in entanglements in fishing gear (Carretta et al. 2013), ship strikes (Berman-Kowalewski et al. 

2010) and disturbance from anthropogenic sound (McDonald et al. 2006, Hildebrand 2009, 

Goldbogen et al. 2013).  

California Cooperative Oceanic Fisheries Investigation (CalCOFI) cruises, conducted in the 

southern California Bight (SCB) four times per year, provide a unique and valuable platform to 

document spatial and temporal variations in cetacean abundance, density, distribution and habitat 

use patterns. Cetacean surveys have been integrated into (CalCOFI) quarterly cruises off 

southern California since 2004 using both visual and acoustic detection methods (Soldevilla et 

al. 2006, Munger et al. 2009). The objectives of the cetacean monitoring program are to make 

seasonal, annual and long-term estimates of cetacean density and abundance within the study 

area, to determine the temporal and spatial patterns of cetacean distribution, to conduct habitat-

based density modeling, to quantify differences in vocalizations between cetacean species, and to 

compare visual and acoustic survey methods and results.   

Cetacean abundance, density and distribution off southern California during summer and fall has 

been estimated for several cetacean species using ship-based line-transect surveys and mark-

recapture photo-identification methods (Calambokidis and Barlow 2004; Barlow and Forney 

2007). Limited sampling during winter and spring months (e.g. Forney and Barlow 1998) as well 

as multi-year gaps between ship-based surveys (e.g. Barlow and Forney 2007, Barlow 2010) 

restricts the ability to quantify long-term cross-seasonal and inter-annual trends in cetacean 

abundance, density and distribution. This report provides new and current estimates of cetacean 

abundance for the six most commonly encountered cetacean species in the Southern California 

Current (SCC) region based on sighting data collected during 37 quarterly CalCOFI cruises from 

July 2004 - November 2013. The dataset reported here resulted from a high survey repetition rate 

that allowed for the examination of seasonal and inter-annual trends in abundance and temporal 

and spatial patterns of distribution for the six most frequently encountered cetaceans in the SCC.  

Visual Methods 

Data Collection 
Visual monitoring for cetaceans on CalCOFI cruises incorporated standard line-transect marine 

mammal survey protocol (Buckland et al. 1993, Barlow 1995, Barlow and Forney 2007). Two 

trained marine mammal observers utilized 7x50 Fujinon binoculars to sight all cetaceans 

encountered during daylight transits between CalCOFI stations (Figure 1). Information on all 

cetacean sightings was logged systematically, including species, group size, reticle of cetacean 

position relative to the horizon, relative angle from the bow, latitude, longitude, shipôs heading, 

behavior, environmental data and comments. Survey effort was curtailed in sea state Beaufort 6 
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or higher, or when visibility was reduced to less than 1 km. The vessel did not alter course for 

species identification or group size estimates; however, either 25x150 or 18x50 power binoculars 

were available to better asses these metrics after the initial sighting was identified using the 7x50 

binoculars (Soldevilla et al. 2006). Since 2004, surveys have been conducted using five research 

vessels: the Scripps Institution of Oceanography (SIO) 84-m RV Roger Revelle (2 surveys) and 

the 52-m RV New Horizon (22 surveys); and National Oceanic and Atmospheric Administration 

(NOAA) ships the 52-m RV David Starr Jordan (8 surveys), the 63-m RV Bell M. Shimada (4 

surveys), and the 62-m RV McArthur II (1 survey). Survey speeds ranged from 18.5-22.2 km/h 

and observer heights above sea level ranged from 8.1 ï 17 m.  
 

 
 

Figure 1. CalCOFI transect lines and sampling stations in the southern CalCOFI study area.  
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Density and Abundance Analysis 
Density and abundance estimates were calculated exclusively for the southern CalCOFI study 

area; this region encompasses the area delimited by six parallel survey lines running southwest to 

northeast from San Diego to north of Point Conception (Figure 1). The lines increase in length 

from north to south (470 ï 700 km), with stations occurring every 37 km in coastal and 

continental shelf waters, and every 74 km offshore (Figure 1). The lines are laid out such that 

they are roughly perpendicular to the coast and shelf. The study area is defined by a polygon 

around the six southern CalCOFI lines and extends one-half the distance between CalCOFI lines 

(32 km) south of line 93 and north of line 77, for a total area of 238,494 km
2 
(Figure 1). 

Sightings were required to be both ñon-effortò and ñon-transect" to be included in the line-

transect density and abundance analyses. Sightings were classified as ñon-effortò when two 

observers were actively searching in Beaufort sea-state 0-5, with the vessel travelling a minimum 

of 11 km/h and having visibility of at least 1 km. Sightings were classified as ñon-transectò only 

when the ship was transiting on one of the pre-defined parallel transect lines within the CalCOFI 

study area (Figure 1). Sightings were classified as ñoff-transectò when they occurred during 

south/north coastal and offshore transits between the parallel lines, transits to San Diego or other 

ports and during deviations from the primary transect lines due to naval operations or bad 

weather.  

The sampling unit for the density and abundance analysis reported here was all transects 

completed on a given day, across the nine-year period. Data dependence between one sampling 

unit and the next is greatly reduced due to the cessation of observations during the overnight 

break (Buckland et al. 2001). Multiple detection functions were tested for the best fit for each of 

the six species using a step-wise approach progressing from simple to more complex models 

with greater numbers of covariates. After each modeling exercise in DISTANCE, all input 

parameters (e.g. potential covariates, number of adjustment terms, distance intervals) were 

examined, assessed and reviewed. AIC values and goodness of fit statistics were assessed to 

determine which model(s) within a given run provided the best fit to the data. This step-wise 

approach was continued until the optimal detection function model for a given species was 

identified. Overall, annual and seasonal density and abundance were subsequently estimated 

utilizing the optimal model. Annual and seasonal abundance estimates were developed using a 

post-stratification routine where the strata utilized the overall detection function but incorporated 

strata-specific encounter rates and cluster size values. For the development of abundance 

estimates from seasonal and annual subsamples of the data set, a stratification routine is 

preferred over simple filtering as this method better handles heterogeneity in data, improves 

precision, and reduces bias in the resulting estimates (Buckland et al. 2001). 

Multiple-covariate DISTANCE sampling methods (Marques and Buckland 2003, Marques et al. 

2007) were used to generate overall, annual and seasonal abundance estimates for the six 

cetacean species with the recommended minimum of 60 ñon-effortò and ñon-transectò sightings: 

blue whales, fin whales, humpback whales, short-beaked common dolphins, Pacific white-sided 

dolphins and Dallôs porpoise (Buckland et al. 2001). Including only those species that met the 60 

or more sightings criteria allowed for detection function models to be developed independently 

for each of the six species, thus capturing species-specific differences in detection probabilities 

inherent from differences in group size, body size, behavior, surfacing patterns, and potential 

reaction to the survey vessel (Buckland et al. 2001). Previous marine mammal line-transect 
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studies have suggested that small cetaceans (i.e. dolphins and porpoise) may show responsive 

movement to the survey vessel, manifested by either positive (approaching the vessel) or 

negative reactions (vessel avoidance) which will result in, respectively, positive or negative bias 

in the estimates of abundance (Buckland et al. 2001). In the current study, sighting cues and 

behavioral events were recorded upon the initial sighting of a given group, allowing for a more 

comprehensive post-hoc assessment of these potential biases. Thorough review of these data and 

the species-specific detection function models suggested that short-beaked common dolphins and 

Pacific white-sided dolphins were usually sighted prior to any observed vessel response; 

however, vessel attraction was observed for some Dallôs porpoise groups, supporting 

observations described for this species in previous studies (Turnock and Quinn 1991).  

 

Prior to the introduction of covariates into model building, exploratory analyses were conducted 

to assess potential bias in detection ranges. Possible covariates assessed for building the 

detection functions included: Beaufort sea-state (0-5), ship, season, swell, and, for short-beaked 

common dolphins, group size class (greater or less than 20 individuals). While there is the 

potential for individual biases from different observers, due to the large number of observers 

who worked on the project, sample sizes were small which precluded the application of this 

potential covariate into the analysis. Due to experimental design constraints, it was not possible 

to measure the probability of detection directly on the transect line -or- g(0); therefore g(0) 

values previously calculated for cetacean sightings in the CCE (Barlow 1995) were applied to the 

current study: the probability of detection g(0) was set to 0.920 for blue, fin and humpback 

whales, Pacific white-sided dolphins received a g(0) value of 0.856 and Dallôs porpoise were 

assigned a g(0) value of 0.822. Common dolphins, which exhibit a large range of group sizes 

were assigned a g(0) value of (0.913) which was the average of the values reported for large 

groups (0.970) and small groups (0.856) of delphinids. 

RESULTS - VISUALS 

Line-Transect Visual Surveys 

Five CalCOFI cruises were conducted from 1 August 2012 to 31 December 2013; visual effort 

across 95 days at-sea included 584 observation hours covering 10,900 kilometers yielding 565 

sightings of 16 identified cetacean species (Tables 1 & 2). The winter 2103 and spring 2013 

cruises extended north to waters off Monterey while the fall 2012 and 2013 and the summer 

2013 cruises covered the primary southern CalCOFI study area presented in Figure 1. The 

geographic distribution of cetacean species encountered in the CalCOFI study area was not 

uniform. Spatial patterns of mysticete and odontocete sightings reveal noteworthy variations in 

the distribution of several common species (Figures 2-3). Blue and fin whales had a wide 

distribution with sightings throughout the study area ranging from coastal to pelagic waters. 

Humpback whales exhibited a wide distribution with the highest concentrations occurring in 

inshore waters off Central California during spring. Gray whales (Escand Minke whales were 

sighted exclusively in shelf and coastal waters. Short-beaked common dolphins were seen 

throughout the study area, while bottlenose and Rissoôs dolphins were generally sighted in 

inshore waters near the Channel Islands. Pacific white-sided dolphins were observed from near 

shore to pelagic waters. Dallôs porpoise were seen throughout the study area with out to 

approximately 250 km from shore, and sperm whales were found in deep offshore waters. 
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Table 1. Summary data from five CalCOFI cruises between August 2012 and December 2013. 

CalCOFI Cruise 

Dates 

Survey 

Effort 

(hrs) 

Distance 

Surveyed 

(km) 

Number of 

Cetacean 

Sightings 

Number of 

Individuals 

Number of 

Species 

19 Oct - 5 Nov 2012 95 1,721 99 2,302 7 

10 Jan - 02 Feb 2013 113 2,402 110 2,939 12 

06 Apr - 30 Apr 2013 155 2,584 157 4,185 11 

06 Jul - 22 Jul 2012 131 2,545 126 4,280 10 

09 Nov - 24 Nov 2013 90 1,626 73 5,003 9 

Totals 584 10,878 565 18,709 15 

 

 

Table 2. CalCOFI cetacean sightings by cruise from August 2012 ï July 2013. See Appendix 1 

for species abbreviation codes. Ns = number sightings; Ni = number individuals. 

 

 

Ns Ni Ns Ni Ns Ni Ns Ni Ns Ni Ns Ni

Ba 0 0 0 0 0 0 2 2 0 0 2 2

Bm 7 9 0 0 1 1 4 5 1 3 13 18

Bp 21 37 13 20 6 9 17 22 4 5 61 93

Dc 5 337 2 171 5 1,060 6 212 6 2,264 24 4,044

Dd 9 531 13 555 6 490 15 1,401 13 857 56 3,834

Dsp 22 1,152 16 1,839 5 201 20 1,726 18 1,558 81 6,476

Er 0 0 16 42 1 2 0 0 0 0 17 44

Gg 0 0 4 41 1 8 2 25 2 37 9 111

Lb 0 0 2 16 3 1,250 2 185 0 0 7 1,451

Lo 0 0 7 112 7 112 2 301 1 19 17 544

Mn 2 2 9 18 67 111 7 10 1 2 86 143

Oo 0 0 4 20 0 0 0 0 0 0 4 20

Pd 1 3 11 85 16 107 0 0 0 0 28 195

Pm 0 0 1 2 0 0 0 0 1 8 2 10

Sc 0 0 1 2 0 0 0 0 0 0 1 2

Tt 1 2 0 0 1 5 5 114 4 41 11 162

UD 7 186 1 3 4 786 2 225 8 190 22 1,390

ULW 24 43 10 13 34 43 42 52 14 19 124 170

Zcav 0 0 0 0 0 0 0 0 0 0 0 0

TOTALS 99 2,302 110 2,939 157 4,185 126 4,280 73 5,003 565 18,709

Total

Species

CC1304

(06 Apr - 30 Apr 2013)

CC1307

(06 Jul - 22 Jul 2013)

CC1210

(19 Oct - 05 Nov 2012)

CC1301 CC1311

(09 Nov - 24 Nov 2013)(10 Jan - 02 Feb 2013)
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Figure 2. Visual detections of minke, blue, fin, humpback and grey whales by season from five 

CalCOFI cruises between August 2012 and November 2013. 
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Figure 3. Visual detections of ten odontocete species by season from five CalCOFI cruises 

between August 2012 and November 2013. 
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Density and Abundance Estimation  
For all six species analyzed, the only significant covariate retained in the optimal DISTANCE 

models was Beaufort sea-state. In order to improve the fit of the detection function, the most 

distant 5% of sightings for each species were eliminated from density estimation (Buckland et al. 

2001), resulting in a truncation distance of 2705 m for blue whales, 2708 m for fin whales, 2177 

m for humpback whales, 984 m for short-beaked common dolphins, 903 m for Pacific white-

sided dolphins, and 1098 m for Dallôs porpoise. There were a total of five blue whale, nine fin 

whale, three humpback whale, 13 short-beaked common dolphin, three Pacific white-sided 

dolphin, and eight Dallôs porpoise sightings that were beyond the truncation distance and thus 

excluded from density and abundance analysis. Effective strip width (ESW) for blue whales was 

1181 m, for fin whales 1260 m, for humpback whales 958 m, for common dolphins 421 m, for 

Pacific white-sided dolphins 322 m, and for Dallôs porpoise 277 m.  

Thirty-seven surveys conducted between July 2004 and November 2013 produced 526 days 

where óôon-effortôô and ñon-transectò criteria were met for a total of 43,846 kilometers of active 

line-transect sampling along the track-lines (Figure 4). Survey effort was relatively consistent 

across the four seasons, totaling 9,260 km over 131 days surveyed in winter, 9,002 km across 

107 days in spring, 14,941 km over 149 days in summer, and 139 days covering 10,640 km 

during fall surveys. For the six focus species in the current study, a total of 1276 visual 

detections were made with 755 (59%) of them meeting both the ñon-effortò and ñon-transectò 

criteria for inclusion in the density modeling analysis (Table 3).  

 

 

Table 3. Sighting data from the six most frequently sighted cetacean species in the southern 

CalCOFI study area across 37 surveys from summer 2004 - fall 2013. Ns = number of sightings; 

Ni = number of individuals. 

Species 
On Effort/On Transect Off Effort/Off Transect Total 

Ns Ni Ns Ni Ns Ni 

Blue Whale 79 122 57 113 136 235 

Fin Whale 177 331 85 131 262 462 

Humpback Whale 68 120 124 229 192 349 

SB Common Dolphin 278 22,226 159 14,993 437 37,219 

PWS Dolphin 62 1128 45 896 107 2,024 

Dallôs Porpoise 91 614 51 281 142 895 

TOTAL 755 24,541 519 16,404 1274 40,945 
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Figure 4. Three-dimensional illustration of transect lines surveyed while ñon-effortò during 35 

CalCOFI cruises from 2004-2013. Alternating colors show the individual survey segments 

between sampling stations. Height of blocks depicts the number of times a given transect was 

surveyed over the course of the study with a range of 12 to 31 occasions. 
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Table 4. Overall abundance estimates for each of the six species analyzed. Total numbers of 

sightings after 5% truncation (n), estimated cetacean abundance (N), density per 1000 km
2
, and 

mean group size from 2004 ï 2013. Coefficients of variation (CV) are the same for abundance 

and density estimates. 

Species 
Overall Abundance Density per 

1000 km
2
 

Mean 

Group Size n N CV 

Blue Whale 74 285 0.26 1.2 1.5 

Fin Whale 168 718 0.22 3.0 1.9 

Humpback Whale 65 351 0.26 1.5 1.8 

SB Common Dolphin 265 139,120 0.16 583.0 79.9 

PWS Dolphin 59 9,725 0.36 40.7 18.2 

Dallôs Porpoise 83 5,855 0.22 24.5 6.7 

 

 

 

Table 5. Seasonal abundance estimates for each of the six species analyzed. Total numbers of 

sightings after 5% truncation (n), estimated cetacean abundance (N), and coefficients of variation 

(CV) are presented for each season pooled across all years from 2004-2013. 

Species 
winter  spring summer fall 

n N CV n N CV n N CV n N CV 

Blue 

Whale 
1 12 1.01 1 12 1.00 63 727 0.30 9 134 0.37 

Fin Whale 9 178 0.41 19 320 0.48 95 1,253 0.27 45 773 0.32 

Humpback 

Whale 
12 336 0.38 21 532 0.43 20 274 0.53 12 318 0.50 

SB 

Common 

Dolphin 

66 164,050 0.26 13 32,733 0.33 122 189,720 0.18 64 138,440 0.22 

PWS 

Dolphin 
16 10,518 0.45 26 15,916 0.42 9 8,929 0.96 8 4,824 0.60 

Dallôs 

Porpoise 
34 8,923 0.32 49 17,436 0.26 1 71 1.0 3 1,281 0.76 
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Blue whales exhibited strong variations in seasonal occurrence with 1% of sightings occurring 

during spring (n=1), 86% in summer (n=68), 11% in fall (n=9), and 1% in winter (n=1) (Figure 

5). The summer distribution of blue whales extended throughout coastal, borderland and offshore 

waters, while fall distribution was primarily over the western portion of the continental shelf and 

in offshore regions. Blue whales also exhibited spatial variations in their distribution; this species 

was observed throughout coastal, continental shelf and offshore waters in the southern half of the 

study area whereas, in the northern half of the study area, sightings were distributed exclusively 

in offshore waters (Figure 5). 

 

Figure 5. On-effort sightings of blue whales by season on CalCOFI cruises from 2004-2013. 
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       summer 

fall 
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Blue whales were the second-most frequently encountered and third most abundant baleen whale 

species with an overall abundance estimate across all four seasons of 285 (CV = 0.26) (Table 4). 

Annual estimates of blue whale abundance from 2005 to 2013 varied across the study and ranged 

from a low of 23 (CV=1.01) in 2007 to a peak of 625 (CV=0.77) in 2011 (Figure 6). Despite the 

noted variations in annual abundance estimates, the GAM-based inverse variance weighted 

trend-line across the nine years sampled was relatively flat, indicating stable abundance in the 

region (Figure 6). Seasonally, blue whales were five times more abundant during summer 

(N=727, CV=0.29) versus fall (N=134, CV=0.37) and virtually absent from the study area during 

winter and spring with only one sighting in each of these seasons across the ten-year study period 

(Figure 7) (Table 5).  

 

Figure 6. Estimated abundance of blue whales for summer and fall cruises by year from 2004-

2013. Red dashed lines represent lower and upper 95% confidence intervals. Blue line represents 

GAM based inverse variance weighted trend-line. 

 

Figure 7. Seasonal abundance of blue whales by season collapsed across 37 cruises from 2004-

2013. Red dashed lines represent lower and upper 95% confidence intervals.  
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Fin whale occurrence varied seasonally with 12% of sightings in spring (n=21), 56% in summer 

(n=99), 27% in fall (n=47), and 6% in winter (n=10) (Figure 8). The distribution of fin whales in 

the study area also varied with season. During winter and spring, the majority of sightings 

occurred in continental shelf waters within the southern half of the study area whereas summer 

and fall sightings were more widely distributed with the greatest concentrations offshore and in 

the northern portion of the study area along the northern-most survey line (Figure 8). 

 

Figure 8. On-effort sightings of fin whales by season on CalCOFI cruises from 2004-2013. 
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Fin whales were the most frequently encountered and the most abundant baleen whale in the 

CalCOFI study area with an overall abundance estimate of 718 (CV=0.22) (Table 4). Annual 

estimates of fin whale abundance from 2005 to 2013 varied during the study and ranged from a 

low of 272 (CV=0.45) in 2009 to a peak of 2540 (CV=0.66) in 2010 (Figure 9). Despite the 

fluctuations in annual abundance estimates, the GAM-based inverse variance weighted trend-line 

indicated a consistent increase in the number of fin whales estimated in the study area across the 

nine years sampled (Figure 9). Seasonally, fin whales were most abundant during summer 

(N=1,253; CV=0.27) versus winter (N=178, CV=0.41), when the species was least abundant 

(Figure 10, Table 5).  

 

Figure 9. Estimated abundance of fin whales by year from 2005-2013. Red dashed lines 

represent lower and upper 95% confidence intervals. Blue line represents GAM based inverse 

variance weighted trend-line. 

 

Figure 10. Seasonal abundance of fin whales by season collapsed across 37 cruises from 2004-

2013. Red dashed lines represent lower and upper 95% confidence intervals.  
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Humpback whales were present in the study area throughout the year; however, occurrence 

patterns varied as a function of season with 32% of sightings occurring during spring (n=22), 

31% in summer (n=21), 29% in fall (n=13), and 18% in winter (n=12) (Figure 11). The 

distribution of sightings also changed seasonally. During spring, summer and fall cruises, 

humpback whales were generally distributed in coastal and shelf waters with the largest 

concentration occurring in relatively shallow waters, north of Point Conception. During winter 

cruises, the distribution of humpback sightings shifted to exclusively shelf and offshore waters 

with several sightings in deep pelagic waters, more than 200 km from shore (Figure 11). 

  

Figure 11. On-effort sightings of humpback whales by season on CalCOFI cruises from 2004-

2013. 
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