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EXECUTIVE SUMMARY 
 

This report summarizes fieldwork conducted by Cascadia Research and collaborators in 
2003 on humpback, blue, fin and gray whales off California, Oregon, and Washington and also 
summarizes work conducted under NMFS permit #540-1502-00 in 2003. Principal support for 
this research was from Southwest Fisheries Science Center to assess population size and trends 
(Contract # 50ABNF100065) with additional support from Office of Naval Research, Office of 
Naval Operations, National Marine Mammal Laboratory, and the Olympic Coast National Marine 
Sanctuary. 
 
 Identification photographs in 2003 came from a number of sources and survey types 
including 65 days of dedicated research surveys under Permit 540-1502-00 conducted by 
Cascadia Research off California, Oregon, and Washington. Photographic identification was also 
conducted on either an opportunistic basis by others who provided photographs to Cascadia or as 
part of collaborative research under other permits.  
 

A total of 542 humpback whale identifications were obtained in all effort off California, 
Oregon, and Washington in 2003 representing 398 unique individuals. Of the 398 identified 
whales, 98 were seen two or more times during the year. Rates of interchange of animals were 
highest among adjacent years and decreased progressively with distance to the north or south. 
Abundance estimates of humpback whales from mark-recapture revealed a surprising jump to 
1,391, about 400 animals higher than any previous estimate. Estimates of humpback abundance 
along the west coast from our previous work had revealed a steady increase in abundance of 
about 8% per year through 1998, after which there was a dramatic drop in abundance. The 
current high estimates appear to be the result of an influx of whales into the region that had not 
been seen in previous years. 
  
 Blue whale identifications were made from southern California to British Columbia in 
2003 with 534 identifications of 292 unique individuals in 2003. Movements of blue whales 
within 2003 were fairly extensive; animals were resighted all along the California coast in 2003. 
A single blue whale identified off the southwest end of the Queen Charlotte Islands, British 
Columbia on 7 August 2003 was an animal that had been seen eight times from 1988 to 2001 off 
California. This is the second animal identified off British Columbia with both matching 
identifications off California. The only previous whale identified off British Columbia was ID# 
1110, seen on 12 June 1997 and then resighted on 1 and 14 July in the Santa Barbara Channel. 
While 2003 data did not directly contribute to a new estimate of blue whale abundance, we were 
able to update our most recent estimate from mark recapture to 1,781 blue whales for 2000 to 
2002.  
 

Tagging in 2003 consisted of 41 deployments of four instrument packages on blue, fin, 
and humpback whales. The vast majority of the tag deployments in 2003 were of the Burgess 
acoustic tag. Deployments in Monterey Bay were conducted in collaboration with Scripps 
Institute of Oceanography, Moss Landing Marine Labs, and UC Santa Cruz and yielded dive 
data in conjunction with hydro-acoustic mapping of prey fields. Combined dive, pitch, and roll 
data from the Burgess tags have provided insights into the diving dynamics of blue whales. 
These tags have also contributed insights into the vocal behavior of blue whales including 
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indications that it is only the males that produce the long loud repeated calls generally described 
for blue whales but that both sexes produce the shorter more variable D-type call. Satellite tag 
data for the five humpback and two blue whales provided movement data on both species over 
only about a 2-week period.  
 
 A total of 97 skin samples were collected off California, Oregon, and Washington in 
2003 under our permit. Of these, 71 were from biopsies and 26 were small pieces of skin 
collected from the suction-cups and other parts of the tagging apparatus. Skin samples were 
collected from 40 fin whales, 28 blue whales, 21 humpback whales, and 8 gray whales.  
 
 Reaction of whales to the various research activities was generally mild. Most animals 
that were approached for photographic identification did not exhibit any detectable behavioral 
reaction to the boat. A total of 51 whales were approached to attach tags and these close 
approaches for tagging generally resulted in some reaction from the whales, which appeared to 
be from the close approach of the boat. The most typical response was a suspension of the 
surface series (where the animal would resurface after a slightly longer surface interval) or a 
termination of the surface series. There were 103 approaches of animals to obtain a biopsy; a 
clear reaction to either the approach or the biopsy was seen in slightly less than half of these 
instances. Reactions were most common to biopsy hits than to misses and humpback whales 
showed observable reactions at a much higher rate than blue or fin whales. 
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INTRODUCTION 

 
 This report summarizes fieldwork conducted by Cascadia Research and collaborators in 
2003 on humpback, blue, fin and gray whales off California, Oregon, and Washington. It also 
summarizes work conducted under NMFS permit #540-1502-00 in 2003. Cascadia Research has 
been conducting research on humpback and blue whales off California, Oregon, and Washington 
using photographic identification of individuals since 1986 under several permits (including permits 
#855 and 938) and since 2000 under permit #540-1502-00.  The purpose of the research has been 
to examine distribution, abundance, movements, and population dynamics of humpback and blue 
whales in the eastern North Pacific (Calambokidis and Steiger 1997, Calambokidis et al. 1996, 
2000b, 2001, 2004, Calambokidis and Barlow 2004) and to examine the use of coastal and inland 
waters of Washington by gray whales especially in light of proposed native takes of gray whales 
(Calambokidis et al. 2002). A central method has been photographic identification to track 
individual whales. 
 
 Principal support for this research was from Southwest Fisheries Science Center to assess 
population size and trends as well as reproductive and mortality rates (Contract # 
50ABNF100065). Support for several related projects that allowed additional opportunity to 
obtain identifications photographs and other types of data came from several additional sources:  
 
• Office of Naval Research provided support for some of the tag deployments including 

National Geographic’s Crittercam, and Burgess’ acoustic tag on blue whales off California 
under grant award No. N00014-02-1-0849. 

 
• Support for some of the work off Southern California was provided through a subcontract 

from Scripps Institute of Oceanography (Purchase Order 10200451) as part of a project on 
ambient noise and blue whale vocalizations for the San Clemente Offshore Range (SCOR).  

 
• The National Marine Mammal Laboratory provided partial support for some of the gray 

whale work in Washington and Oregon under Purchase Order #AB133F-03-SE-1058.  
 
• Support was received from the Olympic Coast National Marine Sanctuary for some of the 

survey work off northern Washington under Purchase Order AB-133F-03-SE-1092 
 
• Several private contributors provided support for conducting the research. 
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METHODS 
 

Survey regions and coverage 
 
 Identification photographs in 2003 came from a number of sources and survey types. 
Dedicated research surveys for photographic identification and other research activities under 
Permit 540-1502-00 were conducted by Cascadia Research off California, Oregon, and 
Washington and are summarized in Table 1. These represent 65 days of effort that were broadly 
distributed geographically and temporally (Table 1, Figure 1). Survey coverage was most 
extensive in the Santa Barbara Channel, Monterey Bay, and Gulf of the Farallones. Effort was 
most extensive in these regions due to large concentrations of whales in these areas and the 
presence of opportunistic sources of effort. Photographic identification during Cascadia surveys 
was sometimes conducted in conjunction with other research activities described later in this 
report including tagging, biopsy, and acoustic tracking of whales (see description in Table 1).  
 

Photographic identification was also conducted on either an opportunistic basis by others 
who provided photographs to Cascadia or as part of collaborative research under other permits. 
Cascadia Research conducted surveys for a variety of marine mammals including humpback and 
blue whales in central British Columbia in collaboration with the Canadian Department of 
Fisheries and Oceans (Table 2). Additional opportunistic effort was also conducted by: 
1. Peggy Stapp in collaboration with Nancy Black obtained opportunistic photographic 

identifications of humpback and blue whales primarily in and around Monterey Bay (Table 
3). 

2. The Naturalist Corps organized by the Channel Island National Marine Sanctuary obtained 
opportunistic identification photographs of humpback and blue whales in the Santa Barbara 
Channel (Table 4). 

3. Ski Lanowitz and Eric Martin obtained identification photographs of whales in southern 
California (Table 5) 

4. A number of other people provided smaller numbers of opportunistic photographs including 
Eric Martin, Greg Tepke, John Hyde, Jeff Jacobson, and Michuru Ogino (Table 5). 

 
The combined dedicated and opportunistic effort resulted in a fairly broad distribution of 

locations and months that both humpback and blue whale identifications were made (Table 6, 
Figures 2-3) 
 

Photographic identification methods 
 
 Identification photographs were taken with Nikon 8008 35mm cameras equipped with 
300mm Nikkor telephoto lenses and databacks that recorded date/time on the exposed film.  High-
speed black-and-white film (Ilford HP-5+) was exposed pushed 1 stop so that exposure times were 
generally 1/1,000 or 1/2,000 sec. 
 
 Identification photographs of humpback, blue, and gray whales were taken using standard 
procedures employed in past research off California and Washington since the late 1980s and early 
1990s (Calambokidis et al. 1990a, 1990b, 1994).  Both the right and left sides of blue and gray 
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whales in the vicinity of the dorsal fin or hump were photographed as well as the ventral surface of 
the flukes. For humpback whales, photographs were taken of the ventral surface of the flukes. 
 
 Humpback, blue, and gray whale identification photographs taken in 2003 have been 
compared internally and a preliminary comparison has been made to catalogs of all humpback 
and blue whales identified along the West Coast. These catalogs currently consist of 1,437 
different humpback whales and 1,495 different blue whales identified during annual surveys 
between 1986 and 2002 off the west coast (Calambokidis et al. 2003). Additional identifications 
included in these collections are whales identified in other areas such as off Central America by 
Cascadia and collaborators (Rasmussen et al. 1999, 2002, Chandler et al. 1999). Individual 
whales identified in 2003 that did not match past years and are of suitable quality will be 
assigned a new unique identification number and added to the catalogs. 
 
 Observations were routinely made of the feeding behavior of both humpback and blue 
whales. A variety of data are also recorded that were related to feeding including surface 
temperature, water depth, the presence and depths of any scattering layers, and bird species 
associated with sightings. 
 

Tagging 
 
 Tagging in 2003 consisted of the deployment of four instrument packages on blue, fin, 
and humpback whales (Oleson et al. 2004, Calambokidis 2003, Calambokidis et al. 2004b). All 
three were attached to the whale with a suction-cup. Tags were placed on the whale using a long 
pole to make direct contact with the whale. The three deployed tags were:  
 

Burgess Bio-Probe: An acoustic tag deployed developed by Bill Burgess of Greeneridge 
Scientific Services (with support from ONR) and deployed as part of a collaboration with 
Scripps Institute of Oceanography. Joe Olson of Cetacean Research helped to test the tag 
and develop a delivery and attachment method for the tag. The tag recorded underwater 
sound and dive depth. The tag was potted in resin and was much smaller than in previous 
tag deployments. The tag sampled acoustics with 16-bit resolution at bandwidths up to 14 
kHz, as well as temperature and depth with 12-bit resolution. Constant acoustic sampling 
at 2 kHz fills the 576-MB solid-state flash disk in 41 hours. Low-power three-volt 
electronics allow a single half-AA-cell lithium battery to power the entire tag. 

 
Crittercam: Package developed by National Geographic and termed “Crittercam”, onto 
blue whales (Marshall 1998, Williams et al. 2000, Francis et al. 2001). The instrument 
packages deployed contained a combination of the following instruments and devices: 
• Hydrophone and recording system for underwater vocalizations 
• Pressure sensor to record water depth 
• Sensor to monitor and record water temperature 
• Conductivity switch to control surface and underwater instrument activation 
• VHF tag to provide local positioning information 
• Underwater video camera to record behavior and encounters with prey 
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MANTA - The Marine Animal Tracking Apparatus: Deployments of this tag were 
conducted with Tom Norris, who developed the tag. Most deployments of this tag were 
conducted under his permit and are not reported here. We did attempt a few deployments 
of this tag using non-invasive, suction cup attachments as were used in the Burgess 
Bioacoustic probes. Since these few deployments were performed on the tagging vessel 
operated by Cascadia’s Principle Investigator, John Calambokidis, they were performed 
under our permit (#540-1502-00) and are included here. 

 
Nick Gale’s satellite tags: These position-only tags were deployed in collaboration with 
Nick Gales of the Australian Antarctic Research Program. They were fired with a 
Excalibur Exomag simple recurve crossbow (200 lb. draw weight producing 330 FPS) at 
a range of about 3-5 m. The tags contained a stop that prevented their deep penetration 
past the blubber layer. Although these have similarities with those deployed in recent 
years on blue whales by Bruce Mate of OSU (Mate et. al. 1999), they represent an 
independent effort.  

 
Most deployments of these tags (with the exception of some of the deployments of the 

Burgess bio-acoustic tags in southern California) were conducted in a collaborative effort with 
Moss Landing Marine Labs and UC, Santa Cruz in an effort in part supported by the TOPP 
program (Tagging of Pacific Pelagics). 

 
Collection of skin samples 

 
Biopsy methods 
 
 Skin samples were collected to examine genetic relatedness, population structure, and sex 
of individual whales (Baker et al. 1990, 1998). Biopsy samples were collected from whales using 
the system developed by Lambertsen (1987). The biopsy system has three integral components: a 
biopsy dart and punch, a projection unit, and a retrieval system. The biopsy dart consists of a 
crossbow bolt (arrow) affixed with a stainless steel biopsy punch. The biopsy punch has a flange or 
'stop' to prevent penetration of the skin. The punch is 7 to 9 mm in diameter and 2 to 5 cm in length 
and is fitted with two or three internal pins to secure the sample. A hole drilled transversely through 
the punch and just distal of the flange prevents pressure buildup inside the punch as it penetrates the 
skin. The projection unit is a commercially available crossbow fitted with a 125 or 150-lb draw 
fiberglass prod (bow). Sample extraction occurs with the recoil of the dart when the flange strikes 
the skin. We used an untethered free-floating bolt retrieved by hand from small vessels or with a dip 
net from larger vessels.  
 

We collected blubber from biopsy samples (when available) for pregnancy testing (in 
collaboration with SWFSC). Blubber was separated from the skin with a clear razor and stored in 
a separate small vial and frozen after return to shore. Samples of skin and blubber were 
submitted to SWFSC, Jolla, CA. 
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RESULTS AND DISCUSSION 
 

Movements and abundance from photographic identifications 
 

Humpback whales 
 
 A total of 542 humpback whale identifications were obtained in all effort off California, 
Oregon, and Washington in 2003 (Table 6). These identifications were fairly well distributed 
along the west coast with clusters of identifications in the Santa Barbara Channel, off Pt. Sal, 
Monterey to Half Moon Bay, Gulf of the Farallones to Bodega Bay, Pt St. George, and along the 
N Washington an S British Columbia border (Figure 2). Identifications were also taken over a 
broad period from April to October with largest samples (over 100) in May, July, September, 
and October (Table 7).  
 
 The 542 good quality identifications, once compared to each other, revealed 398 unique 
individuals. This is tied for the second highest number of unique animals we have identified in a 
year since the inception of our research in 1986 (Table 8). The geographic distribution of 
identification locations in 2003 was fairly consistent with past years. 
  

Of the 398 identified whales, 98 were seen two or more times during the year (Figure 2). 
These animals had moved an average of 47 nmi (n=98, SD=69) and a maximum of 308 nmi 
between sightings. Most common movements were between the southern and central California 
locations or within these regions. Only limited interchange was seen between these regions and 
northern California, and none was seen with sightings off Oregon and northern Washington, 
although sample sizes in these areas were small (Figure 2). 
 
 Rates of interchange of humpback whales among regions, when data were pooled from 
all years, were calculated including both within and between year resightings of the same 
individuals (Table 9, Figure 4). Rates of interchange of animals were highest among adjacent 
years and decreased progressively with distance to the north or south. A dramatic drop off in 
resighting rates was seen moving northward to the Washington/British Columbia border, as has 
been noted previously (Calambokidis et al. 1996). 
 
 Abundance estimates of humpback whales took a surprising jump in the most recent 
numbers based on annual samples. Estimated abundance from Petersen capture-recapture 
calculations based on the 2002 and 2003 identifications for California to southern Washington 
was 1,391 (Table 10). This is almost 400 animals higher than any previous estimate (Table 10, 
Figure 5). Overall there is a statistically significant increase in abundance; log values of the 
Petersen annual estimates show a 6% per year increase (r²=0.65, p=0.001). 
 

Estimates of humpback whales based on multi-year Jolly-Seber open population models 
also increased with the addition of the 2003 sample (Table 11). These calculations only provide 
abundance estimates through 2002 but still showed the pattern of rapid and unrealistically high 
increases in abundance in recent years after a drop around 1999 or 2000. 
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Humpback whale abundance for California to Washington by both Petersen and Jolly-
Seber estimates had been showing a consistent increase of about 8% per year from the early to 
the late 1990s (Calambokidis and Barlow 2004). Estimates by the Petersen inter-year method 
showed a dramatic drop in 1999 consistent with a mortality or loss of animals associated with the 
severe 1998 El Niño and the resulting drop in krill abundance which potentially prevented 
whales from obtaining adequate prey to survive through the winter (Calambokidis et al. 2003). 
The Jolly-Seber estimates also show fairly consistent abundance increases and realistic annual 
survival rates (0.91 to 1.0) and number of births (41 to 151) for 1991 to 1997 (Table 11). Starting 
in 1998, however, not only did abundance estimates dip but both annual survival rates (0.86 to 
1.08) and births (-24 to 233) became erratic. 

 
While it initially appeared that humpback whales were again recovering at a steady rate 

after the drop in the late 1990s, the recent estimates are more erratic and unrealistic. These 
suggest something more fundamental about humpback whale occurrence has changed in recent 
years to either cause these dramatic changes or at least violate some of the assumptions of the 
abundance estimates to create a new bias to the estimates. 

 
One possible change in recent years that could explain the dramatic increase in 

abundance estimates would be immigration of humpback whales from other areas into the 
California-Washington feeding area. A dramatically increased percent of whales identified in 
2003 (35%) had not been seen in any other year. From 1986 (when our photo-ID studies of 
humpback and blue whales began) to 2000, only 2-13% of the whales identified each year had 
not been seen in any other year.  In 2001 and 2002, this jumped to 21% for both years and in 
2003 it spiked to 34%. This finding would be consistent with immigration of a large number of 
individuals into this feeding area that had not used it in past years. 

 
Regions where new animals were seen suggest that if immigration had occurred, it 

appeared to be from the north. There was a trend of higher proportions of humpback whales seen 
for the only time in 2003 in northern areas. The proportion of whales seen only in 2003 from 
south to north was 19% in the Santa Barbara Channel, 31% in Monterey Bay, 32% off Half-
Moon Bay, 39% in the Gulf of the Farallones, 40% off Pt Arena and 45% off Pt St. George. 
Despite this trend, in all areas the percent new animals was still higher than it had generally been 
in the past.  

 
The findings off California to southern Washington are very similar to what was 

observed off northern Washington and southern British Columbia in recent years (Calambokidis 
et al. 2004). This latter region appears to be a somewhat separate feeding area for humpback 
whales with only limited interchange with feeding areas to the south (this report and 
Calambokidis et al. 1996). In 2002, there was a dramatic increase in the number of whales seen 
off northern Washington, an increase in the proportion of these whales that had been seen in this 
region in past years, and an increase mark-recapture abundance estimates (Calambokidis et al. 
2004). The primary suspected cause of these changes was an influx of animals from the north. 

 
There did not appear to be anything unusual with the observations of mothers with calves 

in 2003. A total of 17 mothers were identified with calves representing 4.4% of the individuals 
identified in 2003 (excluding N Wa./S. BC). This similar to the fairly low rate we have observed 
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in past years and is likely biased downward for the high proportion of effort we have late in the 
season when mothers with calves may be weaned and hard to recognize (Steiger and 
Calambokidis 2000). Of the 17 different mothers with calves identified, only one (6%) was a 
new animal not seen prior to 2003 much less than the 34% new animals seen overall. This 
indicates any influx of animals did not appear to include reproducing females. 
 
Blue whales 
 
 Blue whale identifications were made from southern California to British Columbia in 
2003 (Table 12). Of the 534 identifications made in 2003, 292 unique individuals were present 
with 242 resightings of these animals or a total of 534 identifications (Figure 3). Blue whale 
identifications in 2003 came disproportionably from the Monterey Bay area, which accounted for 
more than half the identifications (Table 12). Large number of identifications were also made in 
the Santa Barbara Channel, an area just SW of San Miguel Island, off Pt. Arguello, and in the 
Gulf of the Farallones region (Figure 3). Most identifications were made in September (Table 
12). 
 
 The 292 unique blue whales identified in 2003 was the second highest number for any 
year since the start of our work in 1986 (Table 13, Figure 6). Only 2002 had a higher total 
number of animals identified (311). This was largely due to the record number of identifications 
from Monterey Bay (119 unique individuals). Of the 292 identified whales, 184 (63%) had been 
identified previously and 108 (37%) had not been identified previously in our research. Unlike 
humpback whales, there has not been as clear a trend in the percent of blue whales identified 
each year that have been that year only (Figure 6). However, the proportion of whales seen only 
a single year has been slightly higher in the last two years (2002 and 2003) than previous years. 
 

Movements of blue whales within 2003 were fairly extensive; animals were resighted all 
along the California coast in 2003 (Figure 3). Blue whales seen furthest south near the 
U.S./Mexico Border demonstrated different movement patterns. Three whales showed 
movements to the southern and northern extents of our sampling: 1) ID# 2006, seen off San 
Diego on 10 July was resighted on 28 October in the Gulf of the Farallones, 2) ID# 1632, seen 
on 20 July off San Miguel Island was seen on 3 October near Tanner/Cortez Bank on the 
Mexican border, 3) ID# 1943 seen on 6 September near Pt. St. George at the Oregon border was 
resighted on 26 October near Cordell Bank 
 

Another long-distance match between northern British Columbia and California was 
found in 2003. As part of surveys we conducted in British Columbia with DFO, a blue whale 
was sighted and photographed on 7 August 2003 off the southwest end of the Queen Charlotte 
Islands. This animal was identified as ID#233. While it was not identified again in 2003, this 
whale had been identified 8 previous times in 1988, 1993, 1995, 1999, and 2001. All the 
previous sightings had been off central and northern California from Half-Moon Bay to Pt Arena 
in August through October. The only previous whale identified off British Columbia was ID# 
1110, seen on 12 June 1997 and then resighted on 1 and 14 July in the Santa Barbara Channel.  
 
 The 2003 data did not directly contribute to a new estimate of blue whale abundance. 
Since our last report, however, some late additions to the 2001 and 2002 datasets slightly modify 
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our last reported estimates of blue whale abundance (Calambokidis et al. 2003). Unbiased blue 
whale abundance estimates can only be determined when we have representative samples of 
whales from both inshore and offshore waters. We have relied on identification photographs 
obtained during the SWFSC systematic surveys conducted off Mexico, California, Oregon, and 
Washington for these samples. This is a requirement for blue whales and not for humpback 
whales for two reasons: 1) a large portion of the blue whale population feeds in waters farther 
offshore than we are able to sample in our coastal surveys, and 2) blue whales that feed offshore 
and inshore do not randomly redistribute between these strata between sample periods (years). 
We therefore use the identifications from the SWFSC systematic surveys as a representative 
sample that can be compared to our larger but not representative coastal sample. 
 

The updated samples from 2000 to 2002 slightly increase the estimates of abundance for 
this period (Table 14). Estimates for right and left sides were 1,585 (CV=0.32) and 1,978 
(CV=0.33), respectively, averaging 1,781. This is slightly lower than estimates from 1991-93 
and 1995-97 using similar procedures. The large coefficients of variation on these estimates 
mean they were not significantly different from those in the early and mid-1990s. They do not 
suggest, however, that blue whale populations were increasing over the last decade as occurred 
with humpback whales. 
  
Responses to photo-ID approaches 
 
 Most animals that were approached for photographic identification (see below for 
reactions to tagging and biopsy) did not exhibit any detectable reaction to the boat (Table 15). 
For humpback whales, only six groups of nine whales showed a clear reaction to the vessel.  All 
of these were animals that circled and approached the boat. For blue whales, 16 groups of 26 
whales showed an apparent reaction to a photo-ID approach. All of these included apparent 
avoidance of the boat with seven groups briefly altering their activities and three groups 
appearing to dive prematurely. For fin whales, two groups of two whales appeared to approach 
the boat. None of the gray whales showed a clear reaction to photo-ID approaches. 
 

Tagging 
 
 A total of 51 whales were approached to attach four types of tags to three different whale 
species (Table 16). These close approaches for tagging generally resulted in some reaction from 
the whales (Table 16), which appeared to be from the close approach of the boat. For blue 
whales the most typical response was a suspension of the surface series (where the animal would 
resurface after a slightly longer surface interval) or a termination of the surface series. Responses 
that were also commonly seen for blue whales sometimes in combination with the surface series 
interruption were a sink response where the whale would submerge more rapidly than normal 
without arching its back or an acceleration in swimming speed. Responses for fin whales were 
similar to blue whales with suspension of surface series being the most common response. For 
humpback whales, a high arch (instead of sink), sometimes accompanied by an acceleration and 
tail slap, was seen. 
 
 Tags were deployed on 41 occasions representing 45 tag deployments including four 
cases where two types of tags were applied on the same whale on the same approach (Table 17 
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and 18). The vast majority of the tag deployments in 2003 were of the Burgess acoustic tag 
(representing 33 of the 45 deployments). These were deployed on blue and fin whales. Blue 
whale deployments were made in several regions of southern and northern California. All the fin 
whale deployments were made near Tanner and Cortez Bank off southern California in 
association with visual and acoustic monitoring from FLIP (Wiggins et al. 2004) (see below). 
 

 
Burgess acoustic tag deployed on fin whale off Tanner and Cortez Bank in 2003 
 
 Analyses of the data from the tag deployments are still currently in progress so are only 
briefly described here. Deployments in Monterey Bay were conducted in collaboration with 
Scripps Institute of Oceanography, Moss Landing Marine Labs, and UC Santa Cruz yielded dive 
data in conjunction with hydro acoustic mapping of prey fields (Figure 7). These reveal blue 
whales diving to layers of krill down near 300 m. Dives to prey near or deeper than 300 m was 
fairly common in many of the deployments even though this is deeper than had been described 
for blue whales in past work off California (Croll et al. 2001).  
 
 Combined dive, pitch, and roll data from the Burgess tags has provided insights into the 
diving dynamics of blue whales (Figure 7). Blue whales were generally diving very steeply (70 
degrees) downward, and as reported from previous deployments (Williams et al. 2000), they are 
typically gliding downward with few fluke strokes as revealed by oscillations in the tilt sensor. 
Both during upward lunges and the return to the surface they use repeated deep beats of their 
flukes. Lunges into prey are generally steeply upward and are accompanied by a sharp roll.  
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 One goal of the placement of acoustic tags on blue whales has been examination of the 
vocal behavior in relation to sex and behavior context (McDonald et al. 2001, Oleson et al. In 
prep.). In 2003, loud calls were recorded on several of the blue whale tags deployed in Monterey 
Bay, apparently from the tagged animal. These were variable in nature and included the shorter 
“D-type” call. The combined tag data and the acoustic/visual monitoring of blue whales has 
generally revealed it is the males that are producing the long loud repeated calls generally 
described for blue whales but that both sexes produce the shorter, more variable D-type call. 
 
 Satellite tag data for the five humpback and two blue whales provided movement data on 
both species over about a 2-week period. Unfortunately, we did not receive signals from the tags 
past about 2 weeks. Photographs taken immediately after deployment showed the tags had 
generally not fully penetrated down to the stop and a photograph taken about a week later on one 
of the blue whales showed it was slowly retracting. We concluded the failure of longer signals 
from these tags was the result of their not being deployed deeply and also of the current design 
not preventing the tags from migrating out of the animal. 
 

Collection of skin samples 
 
 A total of 97 skin samples were collected off California, Oregon, and Washington in 
2003 under our permit (Table 19). Of these 71 from biopsies and 26 were small pieces of skin 
collected from the suction-cups and parts of the tagging apparatus. Skin samples were collected 
from 40 fin whales, 28 blue whales, 21 humpback whales, and 8 gray whales. This does not 
include biopsy samples of 16 humpback whales and 2 sperm whales collected in central British 
Columbia under permits from and during a cruise conducted with Department of Fisheries and 
Oceans. 
 
 There were 103 approaches of animals to obtain a biopsy and a clear reaction to either the 
approach or the biopsy was seen in slightly less than half of these instances (Table 20). 
Reactions were more common to biopsy hits than to misses (Table 20), although responses were 
sometimes seen to misses. Humpback whales showed detectable reactions at a much higher rate 
than blue or fin whales, a pattern consistent with our observations in past years. Primary 
response for humpback whales was an alteration in the fluking behavior with either a tail flick or 
wave of the fluke (Table 20).  
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