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Talking Points… 

• Background (what is TK, what is science?) 

 

• Bowhead Population Survey 

• Bowhead reactions to industrial noise 

• Bowhead Longevity & Life History 

• Olfaction (smell) in bowheads 



TK and Science? 
 
TK: Information that is passed on which is 
important for survival; it is gathered through 
observation, experience, and „recorded‟ orally 
often as stories – continually tested by ones own 
experience. (T. Albert, J. Burns) (Amundsen v Scott) 
 

Science: 1. the study and theoretical investigation 
of natural phenomena, 2. systematic activity 
requiring study and method,  3. Knowledge, 
especially that gained through experience. 
 
- Websters New Riverside Dictionary 



Integration of TK and Science  
 
Not a new concept: e.g., Maguire (1852),  
Murdoch 1881, Bee and Hall ~1950s, others… 
Amundsen vs Scott. What changed? 



Recording and Using TK 
• Mutual Respect Prerequisite (patience) 
• Identify experts for specific fields 
• Use tried and true “published” methodologies 

(interview, maps, verification) 
• Carefully record observations  
• Learn the language! 
• Always review information with community before 

releasing or publishing; offer the raw data 
• Offer co-authorship for all papers 

 
 



EXAMPLE 1. WHALE 
CENSUS  
 
Senior Whaling Captains 
(roughly): 
“I know you are trying to do 
a good job, but you‟re 
missing lots of whales! They 
swim under the ice and 
some travel way offshore 
beyond what you can see. 
So, figure out how to do it 
right….” 



Photo BILL HESS 

Harry Brower, Sr. and 
Tom Albert, Sr. 





Ice-based whale census 



2001 Acoustic Locations
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BCBS Bowhead Whale Population Trend

 Estimated from Census Data
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Example 2. Man-Made Noise in the Ocean 

Whaling Captains in 1980s stated:  

•Noise from seismic testing and ships deflects migrating 

whales and makes them harder to hunt.  

•Whales aren’t in the places we typically find them. 

•We have to go much further offshore to harvest them, 

which can be dangerous. 



Seismic Reaction 
studies, Richardson 
(ed.) 1999. 
 
Migrating vs feeding 
whales 



02B19 
9.3 m 
Baleen = 168 cm 
Age = 7-8 yr 

07B19 
8.6 m 
Baleen =137 
Age = 4  yr 

06B9 
7.8 m 
1 yr 
95 cm 

99B18 
0 yr 4m 
Baleen = 12 cm 

06B10 
6.1 m 
Baleen = 32 cm 
 5 months 

05B10 
8.9 m 
Baleen = 95 
Age = 1.5 yr 

99B7 
6 weeks? 
3 cm 
Baleen = 0 



Thewissen et al. Olfaction and Brain 

size in the Bowhead whale (Balaena 

mysticetus) 

Olfactory bulbs large, 

complex 

0.13% brain weight 

50% OR genes functional 

OLFACTION 
Inupiat TK “bowheads 
are sensitive to odors” 
No burning allowed 
during whaling. 
 
Science: “no olfaction 
in odontocetes,  
likely none in 
mysticetes” 
 
 



Indirect Age Estimates 

Example 3. Bowhead Longevity Story 



Photo: 

Bill Hess  



Unassembled E.P. 1879 “bomb lance” 

fragment (from whale 07B8 captured, 

male 15 m, at Barrow, Alaska, in May, 

2007) 

Complete Ebenezer Pierce 1885 

patent bomb lance (New Bedford 

Whaling Museum accession 

number 1988.10).  

Recovery of old 

Yankee weapons 



Snow morphology 



Observation/Hypotheses Verified? Comments Reference 

Bowheads migrate under 

100% sea ice in spring leads 

Yes Whales were tracked 

acoustically under sea ice 

Clark, C.W. and Ellison, W.T. 

(1989) 

Bowheads migrate beyond 

observer vision in the spring 

lead systems 

Yes Acoustic locations were noted 

to 20 km from the lead edge 

Clark, C.W. and Ellison, W.T. 

(1989) 

Bowheads are sensitive and 

react  to underwater noise – 

boats, planes, snow 

machines, etc. 

Yes Studies have verified reactions 

of bowheads to underwater 

sound; reactions include: 

deflection, changes in dive 

behavior, blow intervals 

Richardson, W.J et al. 1995 

Bowheads experience a 

growth hiatus after year-1;  

Yes Ralph Aveoganna and others 

indicated that bowheads grow 

rapidly through year-1, then 

slow cease growing for a 

number of years 

Lubetkin and Zeh; George et 

al. 1999 

Bowheads live two or three 

human lifetimes 

Yes Arnold Brower, Jr. and harry 

Brower, Jr. pers. Comm..; old 

stories from Pt. Hope of 

seeing same whale over 

generations 

George et al. 1999 

Some bowheads summer 

near Barrow 

Yes Initially hunter observations, 

corroborated by aerial and 

ship surveys 

Moore, S.E. 1992.  

Spring bowhead migration 

has pulses of whales 

separated by size and sex 

Yes Eskimos describe “3 schools” 

of whales migrating past 

Barrow in Spring; confirmed 

by aerial photogrammetry 

Angliss et al., Koski et al.  

Migrating bowhead whales 

divert around full-seismic 

operations 

Yes Deflections were first noted by 

whalers but not supported by 

early surveys around operating 

seismic vessels; later surveys 

with much greater effort  did 

confirm their observations.  

Richardson, W.J. (ed.) 2000. 

Bowheads can “smell” and 

are sensitive to smoke and 

odors 

Yes The fact that bowheads can 

smell is well established in 

Eskimo TK; new observations 

of olfactory bulbs appear to 

confirm. 

Olfactory bulbs found in 

bowheads; Thewissen pers. 

Comm. 

During spring migration, 

bowhead whales migrate 

mainly west of St. Lawrence 

Island  

Yes Similar to Yupik TK, aerial 

surveys indicate that very few 

whales migrate east of SLI. 

Moore and Reeves, 1993;  

Noongwook et al. 2007 

 

Bowhead whales give birth 

on the sea ice 

? Unconfirmed. Aerial surveys 

have not turned up evidence of 

on-ice births 

 

The Ingutuk is a different 

species   

 

No/Yes Genetic data do not separate 

out Ingutuks from other 

bowheads; however, 

morphometric analysis does 

confirm physical (growth 

phase) differences. 

Braham, et al. 1980; Rooney 

et al 2002.   

Observation of a sea otter 

near Barrow Alaska 

Yes  Dead sea otter was found on 

the Ikpikpuk delta by Bob 

Ritche ABR scientists 

 



INGUTUK….. 

Different species?  No.  
Different morphology? Yes.  



St. Lawrence TK 
Project 



St. Lawrence Island TK 





Summary 
• TK observations useful in research, designing studies, 

hypotheses, etc 
• Mutual respect prerequisite 
• Use established methodologies to collect TK  
• Seek specific TK experts (sea ice, fish, birds, caribou,etc)
• Hunters will likely notice things first (sample size) 
• Community involvement 
• Allow community to review reports prior to release 
• Offer co-authorship on significant studies (int. prop). 
• Give something back 



Bill Hess 

Thank You 




