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surface area 341 km2 (212 miles2) 

shoreline 239 km (148 miles)  



Yellowstone Lake Fish 

–                      Yellowstone cutthroat trout  

 

–                      longnose dace (Rhinichthys cataractae) 

 

–                      longnose sucker (Catostomus catostomus) 

 

–                      redside shiner (Richardsonius balteatus) 

 

–                      lake chub (Couesius plumbeus) 

 

–                      lake trout (Salvelinus namaycush) 

 

(102 mm; 4 inches) 

(406 mm; 19 inches) 

(up to 903 mm; 36 inches) 

(541 mm; 21 inches) 

(127 mm; 5 inches) 

(140 mm; 5.5 inches) 

(Oncorhynchus 

clarki bouvieri) 



Koel et al. 2012 

Observed Declines in Cutthroat Trout in 
Yellowstone Lake 
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Sampling effort 

94 otter latrines    

(52 on streams,  

 42 on lake) 

 

Survey length 

Streams: 52.8 km   

Lake: 203 km 

Summer 2002-2003  & 

2005-2010 

Jamie Crait 
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Cutthroat trout are the main prey for river otters in 
Yellowstone Lake but declined in otter feces from 

73% to 53% 

Crait et al. (2015) 



Otters follow the movement of spawning 
cutthroat trout to tributary streams 

Crait and Ben-David (2006) 
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Otter survival declines 
with reductions in 

spawning cutthroat 
trout 

Crait et al. (2015) 



Capture re-capture population estimates from 
non-invasive genetic sampling 

  

DePue and Ben-David (2007) 

How many river otters? 
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Otter density in Yellowstone Lake is the 
lowest recorded 
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How many cutthroat trout are consumed 
by otters in Yellowstone Lake? 

• A 10 kg otter would consume about 1 kg of fish daily (10% 
of body mass) 
 • A 20 – 40 cm cutthroat trout weighs 2 – 4 kg 

• At 73% of the diet in 365 days an otter will consume 
______ 

• A population of 24 (18 – 30) otters will eat ___________ 
each year 

266 

6,384 



Lake Ozette, Washington, is less 
than 5 km (3 mi) from the coast 
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Coastal river otters follow spawning 
migrations of salmon up river 

Jackpot Bay, Prince William Sound 



River otters feed on 
inter- and sub-tidal fish 
and consume schooling 
pelagic fishes when they 
become available in the 
nearshore environment. 
But salmonids constitute 
a small fraction of their 
diet. 

Ben-David et al. (2005) 



Fish type

Fast Slow

T
im

e
 (

s
e
c
)

0

200

400

600

800

1000

1200

Group size

1 2 3 >4

T
im

e
 (

s
e
c
)

0

200

400

600

800

1000

1200

Foraging success (time to first capture) of captive river 
otters is a function of fish type and group size 

Fast fish only Single otter only 
12 

12 

12 

4 

3 
9 
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Ben-David Unpublished Data 



Which is why coastal river otters form 
large groups (of males!!!) 



Coastal river otters are subsidized by marines resources 
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Regime shift in the 
Gulf of Alaska 
identified around 
2007-2008  

Litzow et al. 
(2014) 



River otter density calculated from spatially explicit 
capture-recapture data      
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How many adult sockeye salmon are 
consumed by otters in Lake Ozette? 

• A 10 kg otter would consume about 1 kg of fish daily (10% 
of body mass) 
 • A 20 – 40 cm sockeye salmon weighs 2 – 4 kg 

• At ?% of the diet in 365 days an otter will consume 
______ 

• A population of ?? (?? – ??) otters will eat ___________ 
each year 



Otter predation on juvenile salmonids? 

• Preferred prey size 80 – 150 mm 
• Otters eat 10% of body mass each day 
• Most Juvenile salmonids smolt at smaller size 
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Predation on 
juvenile 
salmonids is 
enhanced in 
off-channel 
ponds 



Pond No. Date                           Predator  

  Mink Otter Merganser Bald eagle 

Beaver pond July 1 + + - - 

      
01 July 5 - - - - 

 July 6 + - - - 
 July 8 - - ++ - 
 July 17 + + - - 
      

05 July 8 + + - - 
      

07 July 12 + - + - 
 July 14 p - - - 
 July 15 + - - - 
 July 16 p - - - 
 July 17 + - - - 
      

10 July 13 + - - + 
 July 17 - - - ++ 

 



Removal (“lethal translocation”) of 
river otters from Lake Ozette? 
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Because of 
changes in 
abundance and 
sociality, otter 
nutrient transports 
vary in space and 
time 

Ott et al. In prep. 



Roe et al. (2010) 

Otter fertilization enhances 
photosynthetic capacity of trees 

Aaron Roe 



Otter fertilization 
enhances seed 
production of trees 

Ben-David et al. In prep. 
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Leaf area index (LAI)
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Otter disturbance and 
fertilization affect plant 
diversity 

Roe et al. In prep. 
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