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∑DDTs: 507 148; ∑PBDEs: 15 000 which is among the highest levels recorded for whales on gray whale calves15∑DDTs: 507,148; ∑PBDEs: 15,000 which is among the highest levels recorded for 15
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K h (2007) d l d l ( 4) ∑PCB 630 000 ∑DDT (X in center is attack)cetaceans Krahn (2007) reported on our sampled males (n=4); ∑PCBs: 630 000; ∑DDTs: F Gohier 10
(X in center is attack)10cetaceans. Krahn (2007) reported on our sampled males (n=4); ∑PCBs: 630,000; ∑DDTs: F. Gohier 10
(O in center is escape)
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3 700 000; ∑PBDEs: 12 600 We observed 123 predation events on nine species of 5
(O in center is escape)53,700,000; ∑PBDEs: 12,600. We observed 123 predation events on nine species of 5
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l Wh l d d b f i h l i 0 0mammals Whales occurred year-round but were most frequent with largest group sizes 0 0mammals. Whales occurred year-round but were most frequent with largest group sizes 
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h l id ifi d i M B d h l i l for each female ranged from 6 to Common DolphinMonterey Bay whales with red line as a comparison for meanwhale core group identified in Monterey Bay and other locations along for each female ranged from 6 to p
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Monterey Bay whales with red line as a comparison for mean whale core group  identified in Monterey Bay and other locations along 
10 years over a period of 7 to 21 Risso’s Dolphinl l f S th id t (fi h t ) d Al k id twest coast with Southeast Alaska most likely the extreme limit of range 10 years over a period of 7 to 21 Risso s Dolphinlevels of Southern resident (fish-eaters) and Alaska residentwest coast with Southeast Alaska most likely the extreme limit of range. y p
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levels of Southern resident (fish eaters) and Alaska resident y g

M i h h d i hi C lif i d B C A k • Killer whales were frequently sighted and occurred in the years During this time each Harbor Porpoisekiller whales (Samples analyzed by G Ylitalo/NOAA)More re-sights have occurred within California and up to B C Attacks Monterey Killer whales were frequently sighted and occurred in the years. During this time each Harbor Porpoise
PCB DDTkiller whales (Samples analyzed by G. Ylitalo/NOAA). More re-sights have occurred within California, and up to B.C. Attacks Monterey l t d i i di t th f l h d f 1 t 3 i i PCB DDTp y y

S l ll t d b ki bi ith ih l t d Al ti (C M tki ) ith di
y largest groups during spring, corresponding to the female had from 1 to 3 surviving PCB DDTSamples collected by skin biopsy with air gun.on gray whales are reported near Aleutians (C. Matkin), with sporadic largest groups during spring, corresponding to the female had from 1 to 3 surviving 

30
Samples collected by skin biopsy with air gun.on gray whales are reported near Aleutians (C. Matkin), with sporadic 

migration period for mother/calf pairs of gray whales calves The * indicates a known 0 10 20 30 40reports along west coast but occur consistently in Monterey Bay migration period for mother/calf pairs of gray whales. calves. The * indicates a known 0 10 20 30 40reports  along west coast, but occur consistently in Monterey Bay. g p p g y
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Si hti F b Y f C G • Kill h l ff C lif i iIn Each Age ClassSighting Frequency by Year of Core Groups • Killer whales off California contain someIn Each Age ClassSighting Frequency by Year of Core Groups P d ti G Wh l C lfKiller whales off California contain some In Each Age Classg g q y y p Predation on Gray Whale CalfSi hti F f C G of the highest levels of PCBs and DDTs for
g

D i S i (G Wh l Mi ti P i d)
Predation on Gray Whale Calfng/kgSighting Frequency of Core Groups of the highest levels of PCBs and DDTs for Age Class # of WhalesDuring Spring (Gray Whale Migration Period) ng/kgSighting Frequency of Core Groups gAge Class                   # of WhalesDuring Spring (Gray Whale Migration Period) wt
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• any cetacean population High levels are

gg p g ( y g ) wt• Five Core Groups occurred most often and often any cetacean population. High levels are Five Core Groups occurred most often and often 
lik l d t id l h i l th tth d t th t h t h l likely due to residual chemicals that wered ti f l 27gathered together to hunt gray whales. likely due to residual chemicals that were reproductive females 27gathered together to hunt gray whales.

2008 once dumped or drained into the oceanreproductive females          272008 once dumped or drained into the ocean 
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1998
CONCLUSIONS= reproductive female with juvs/calves Core Group AssociationsCore Groups

1998  reproductive female with juvs/calves pp

1998
t d ti f l1997 = post reproductive female1997 This long-term study provides valuable information on the ecology of killer whales off California: post reproductive female This long-term study provides valuable information on the ecology of killer whales off California:

d lt lCA70 < 1978
A B C D E F G H I J K L M N O P Q R S T U V W

g y p gy
• Di t ib ti Kill h l hi hl i t d ith th d f th M t C f= adult malef C G

CA70 < 1978
A B C D E F G H I J K L M N O P Q R S T U V W • Distribution: Killer whales were highly associated with the edge of the Monterey Canyon, an area of adult maleExample of Core Group FCore Group

Distribution: Killer whales were highly associated with the edge of the Monterey Canyon, an area of Example of Core Group FCore Group higher productively and prey availability Killer whales ranged from California to Southeast Alaska
Example of Core Group F

higher productively and prey availability. Killer whales ranged from California to Southeast Alaska.• Associations among killer whales are• C i f 2F l Wh l # 70 ith 3 ff i d (70 g p y p y y g
• O Wh l i h d d i h i ifi l i h i i h l i

• Associations among killer whales are • Core groups contain from 2 toFemale Whale # 70 with 3 offspring and (70a,
= 1 time = 2 5 times = 6 10 times = 11+ times • Occurrence: Whales were sighted year round with significantly more sightings with larger group sizes

g
t d b b l l bl

Core groups contain from 2 to Female Whale # 70 with 3 offspring and (70a, 
= 1 time = 2-5 times = 6-10 times = 11+ times Occurrence: Whales were sighted year round, with significantly more sightings with larger group sizes represented by symbols: larger blue8 whales that are highly70b 70c) and calf of 70a includes year born during spring corresponding to the mom/calf gray whale migration a prime prey item

represented by symbols: larger blue 8 whales that are highly 70b, 70c) and calf of 70a, includes year born. during spring corresponding to the mom/calf gray whale migration, a prime prey item.circles indicate core groups (groups of
g y

i d i ( )
y

Thi i fi t k lf f 70 (17 ld) g p g p g g y g , p p y
• P l i ll h l i h d hil i h d l l i h

circles indicate core groups (groups of associated over time (years)This is first known calf for 70a (17 years old).
• Kill h l f l i h d d i h h / lf h l • Population: Not all whales are sighted every year while some are sighted regularly suggesting that

g p (g p
kill h l i h hi h ffi i f

associated over time (years). This is first known calf for 70a (17 years old). 
• Killer whales are most frequently sighted during the mother/calf gray whale Population: Not all whales are sighted every year, while some are sighted regularly suggesting that killer whales with a high coefficient ofSThese whales are always sighted togetherKiller whales are most frequently sighted during the mother/calf gray whale 

M t B i t l h f h l d th i ll D i th
killer whales with a high coefficient of Some core groups are moreThese whales are always sighted together. 

migration period At this time core groups of whales gather together to hunt gray Monterey Bay is a central home range for some whales and others occasionally occur. During the grayassociation > 8) and smaller circles
Some core groups are more y g g

migration period. At this time, core groups of whales gather together to hunt gray Monterey Bay is a central home range for some whales and others occasionally occur. During the gray association > .8) and smaller circles frequently sighted than othersg p , g p g g g y
h l i 5 h l f i h d l i l i whale season the greatest number of individual whales are sighted suggesting that whales that frequent

)frequently sighted than others 
0 1992 70b 1998whales in groups up to 25 whales Core groups are often sighted multiple times whale season, the greatest number of individual whales are sighted suggesting that whales that frequent indicate sex class All reproductive

q y g
d ll h d70a 1992 70b 1998 70c 2003whales in groups up to 25 whales. Core groups are often sighted multiple times g g gg g q

th t th B t h t h l l
indicate sex class. All reproductive and all groups have occurred70a 1992 70b 1998 70c 2003

th h t th i i d h d ti i t i lti l h l other areas come to the Bay to hunt gray whale calves.
p

f l h l /j il
and all groups have occurred 

throughout the spring period each year and participate in multiple gray whale other areas come to the Bay to hunt gray whale calves. females have one or more calves/juvenilesduring spring monthsthroughout the spring period each year and participate in multiple gray whale • Predation: Transient killer whales sighted in Monterey Bay were highly associated with the presence of
females have one or more calves/juveniles during spring months 

attacks within a month’s time suggesting the whales may be binge feeding • Predation: Transient killer whales sighted in Monterey Bay were highly associated with the presence of associated with them in their core group
g p g

di h lattacks within a month s time, suggesting the whales may be binge feeding. g y y g y p
h l l d h k l d f h i l d l f l hibi i

associated with them in their core group. corresponding to gray whalegg g y g g
gray whale calves and must have knowledge of the spatial and temporal patterns of calves; exhibiting

g p
J il d l d

corresponding to gray whale gray whale calves and must have knowledge of the spatial and temporal patterns of calves; exhibiting Juveniles and calves are not representedmigration although not all core characteristics of cultural transmission
Juveniles and calves are not represented. migration, although not all core characteristics of cultural transmission.Lines between circles represent linkages

g , g
Lines between circles represent linkages groups are sighted each year • Association: Core groups include one or more females with their offspring from 2 to 8 whales with

p g
h h b

groups are sighted each year. Association: Core groups include one or more females with their offspring, from 2 to 8 whales with among groups; groups that have been
hi h ffi i t f i ti Th ll ft i ht d th i b t i ith th

among groups; groups that have been 
P d i high coefficients of associations. These small groups are often sighted on their own but mix with otheri ht d t thPredation on high coefficients of associations. These small groups are often sighted on their own but mix with other sighted together.Predation on

groups periodically especially when cooperatively hunting gray whale calves during spring
sighted together.

i l hi 70 1 2007 groups periodically especially when cooperatively hunting gray whale calves during spring.Risso’s Dolphin 70a-1 2007 • CA 0’ i f l
g p p y p y p y g g y g p g
• C t i t Th h l h hi h i f POP’ hi h ld ib h i l

Risso s Dolphin 70a 1 2007 • CA70’s group is frequently • Contaminants: These whales have high concentrations of POP’s which could contribute to their low
p CA70 s group is frequently Contaminants: These whales have high concentrations of POP s which could contribute to their low • All transients in this population are linked by associations such as in any given sighting several core groups may be togetheri ht d d CA70 h b reproductive rate• All transients in this population are linked by associations, such as in any given sighting, several core groups may be together sighted and CA70 has been reproductive rate. p p y , y g g g, g p y g
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