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“vs”

• Is it “vs”?

• Should it be “&”?

• Should it be “or”?

• Should it be “not”?



Scott RJ, Judge KA, Ramster K, Noakes DLG, 
Beamish FWH. 2005. Interactions between 
naturalised exotic salmonids and reintroduced 
Atlantic salmon in a Lake Ontario tributary. Ecology 
of Freshwater Fish 14: 402–405.  





How?

“the four H”

Harvest

Hydropower (dams)

Hatcheries

Habitat



WHY?





Technology

“Technology” was the “cause”

Can “Technology” be the “cure”?
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Industrial Revolution

• 1760 – 1830

• Great Britain – western Europe – USA

• “revolutions”

• “mass emigration/immigration”

– 1600 – 1770 – “colonial” – east coast USA

– 1850 – 1930 – “go west young men and women”



Industrial Revolution

• Water (hydro) power

• Steam power

• Coal 

• Iron

• Chemicals







Scotland - landscape
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Questions

• Who did such things?

• HOW could they do it?

• WHY did they do it?

• What were they thinking?



Pogo (Walt Kelly)



Salmon Hatcheries

• Canada – Lake Ontario - 1866

• U. K. – 1877

• Washington, Oregon – 1877

• British Columbia – 1884

• Japan – Chitose, Hokkaido – 1888

• Alaska - 1891



Salmon Hatcheries

• National Fish Hatchery System (NFHS) was 
established by the US Congress in 1871

• 1872 – Baird Hatchery, the first Federal fish 
hatchery, on the McCloud River in California

• Gunfight at the O. K. Corral - 1881







Northern field
215°

Rayleigh r = 0.135
Rayleigh p = 0.014

n = 233

Ambient field
303°

Rayleigh r = 0.048
Rayleigh p = 0.582

n = 240

Southern field
17°

Rayleigh r = 0.163
Rayleigh p = 0.002

n = 234

Putman et al. 2014

Current Biology

Intensity

Inclination

Evidence for a magnetic map

N.F. Putman, Magnetic Navigation



Does the bizarre magnetic environment of hatcheries 

impair magnetic navigation in juvenile fish?

N.F. Putman, Magnetic Navigation

Putman et al. (2014)

Biology Letters



Steelhead trout in the 

Pacific Ocean
(A) Fish reared in 

“normal” field

Mardia-Watson-
Wheeler Test
P = 0.00016

n = 160

(B) Fish reared in 
“bizzare” field

Mardia-Watson-
Wheeler Test

P = 0.387
n = 159

N.F. Putman, Magnetic Navigation

Putman et al. (2014)

Biology Letters
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