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Yellowstone Lake Fish

< Yellowstone cutthroat trout (Oncorhynchus
2 (406 mm; 19 inches) clarki bouvieri)

longnose dace (Rhinichthys cataractae)
(102 mm; 4 inches)

Iong nose sucker (Catostomus catostomus)
e (541 mm; 21 inches)

redside shiner (Richardsonius balteatus)
(127 mm; 5 inches)

lake chub (Couesius plumbeus)
(140 mm; 5.5 inches)

& lake trout (Salvelinus namaycush)
% (up to 903 mm; 36 inches)




Spawners Moving Upstream at Clear Creek (x107)

Observed Declines in Cutthroat Trout in
Yellowstone Lake
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Yellowstone

Sampling effort

Wyoming
Summer 2002-2003 &

2005-2010
94 otter latrines

(52 on streams,
42 on lake)

Survey length
Streams: 52.8 km
Lake: 203 km
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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%
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Otters follow the movement of spawning
cutthroat trout to tributary streams
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Otter survival declines
with reductions in
spawning cutthroat
trout
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How many river otters?

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

DePue and Ben-David (2007)



Site Date Lab ID 733 701 801 829 Rio-01 Rio-05 Rio-17 Rio-19
LPOR111 | BA3/2006] PWS234 | 172 | 180 | 206 | 206 | 230 | 234 | 236 | 240 | 280 | F | =342 | 351 | 171 | 171 | 272 | 280
LPOG111 | BA13/2006] Pws103 | 172 | 180 | 206 | 206 | 230 | 234 | 236 | 240 | 280 | 284 | 342 | 3s1 | 171 | 171 | 272 | 280

Ta0 | oo | 202 | 20B | 234 | 234 | 240 | 244 | 2g0 F 0 O | 171 | 178 | 2r2 | 250
HEOB021 750006 PWS703 | 180 | 188 | 202 | 205 | 234 | 234 | 240 | 244 | 280 | 288 | 339 | 345 | 171 | 175 | 272 | 280
HBEOBOG? | 7/7/2006] PWS129 | 180 | 188 | 202 | 206 | 234 | 234 | 240 | 244 | 280 | 288 | 339 | F | 171 | 175 | 272 | 280
HEDROD4 | &/10/2006] PWS547 | 180 | 188 | 202 | 206 | 234 | 234 | 240 | 244 | 280 | 268 | =345 | F | 171 | 175 | 272 | 280
HEOBO15 | 7/18/2006] PwS952 | 180 | 188 | 202 | 206 | 234 | 234 | 240 | 244 | 280 | 288 | 3458 | F | 171 | 175 | 272 | 280
HEOB203 | B/28/2006] PWS025 | 180 | 188 | 198 | 202 | 234 | 234 | 240 | 244 | 280 | 284 | 327 | 351 | 171 | 175 | 272 | 280
LPOE111 | B/A13/2006] PWS112 | 180 | 188 | 198 | 202 | 234 | 234 | 240 | 244 | 280 | 284 | 327 | 351 | 171 | 175 | 272 | 280
HBEOE182 | B/26/2006] PWS013 | 180 | 188 | 198 | 202 | 234 | 234 | 240 | 244 | 280 | 284 | 327 | 381 | 171 | 175 | 272 | 280
HEOE119 | 7/6/2006] Pws311 | 180 | 188 | 198 | 202 | 234 | 234 | 244 F | 280 | 284 | 327 | 381 [ 171 | 175 | 272 | a0
HEOS183 | &M12/2006) PwWS582 | 180 | 188 | 202 F | 234 | 234 | 240 | 244 | 280 | 284 | 327 | 381 | 171 | 175 | 272 | 2a0
HEOE181 | &/31/2006] PWS111 | 180 | 188 | 193 | 202 | 234 | 234 | 240 | 244 | 280 | 284 | 351 F | 171 | 175 | 272 | 280
HEOB203 | B/28/2006] PWSO71 | 180 | 188 | 202 F | 234 | 234 | 240 | 244 | 280 | 284 | =41 F | 171 | 175 | 272 | 280
HEOB185 | 5/24/2026] PWS200 | 180 | 188 | 202 | 206 | 234 | 234 | 244 | 244 | 280 | 288 | O o | 171 | 178 | 272 | 280
HEOBOED | 7/7/2006] Pws143 | 180 | 188 | 202 | 206 | 234 | 234 | 244 | 244 | 280 | 288 | 336 | 339 | 171 | 175 | 272 | 280
LPOBO0S B/3/2006| PVWS490 | 180 | 188 | 202 | 206 | 234 | 234 | 244 F | 280 | 288 | 336 | 339 [ 171 | 175 | 272 | 2a0
HEOBOO04 | &/10/2006] PwS772 | 180 | 188 | 202 | 206 | 230 | 234 | 236 | 240 | 280 | 284 | 336 | 339 | 171 | 175 | 280 | 280
HEOBOO4 | &/10/2006] PWS779 | 160 | 188 | 202 | 206 | 230 | 234 | 236 | 240 | 280 | 284 | 336 | @39 | 171 | 175 | 280 | 280
HBEOEOO4 | 7/5/2006] PWS572 | 180 | 188 | 206 | 206 | 230 | 234 | 240 | 245 | 280 | 288 | 336 | =342 | 171 | 175 | 280 | 288

RS TTw T N 2= T =4 M === T N =T T T == N = N = =T Y = T T = =" == === =Y T I Z 7= =" W
LPORO032 7/8/2006) PwSsds | 180 | 188 | 202 | 205 | 234 | 234 | 244 | 244 | 280 | 284 | 345 | 345 | 171 | 175 | 280 | 288
HEOBOG? | 7/14/2006] PWS332 | 180 | 188 | 202 | 206 | 234 | 234 | 244 | 244 | 280 | 284 | 345 | 345 | 171 | 175 | 280 | 288

o 2L ] ] ] a
HBOEO74 | G/2/2006] PWS145 | 180 | 188 | 198 | 206 | 234 | 234 | 244 | 245 | 280 | 284 | 336 | 351 | 171 | 177 | 268 | 280

AL POEO0S =2 LYY 1807 122 195 I ey | 134 144 42 120 124 I3 =5 q 171 177 i) 120
HEOG146 | BA10/2006] PwwS491 | 180 | 188 | 202 | 206 | 234 | 234 | 248 | 252 | 284 | 288 | 345 | 345 | 171 | 177 | 268 | 288
LPOED32 | BA12/2006] PWS158 | 180 | 188 | 202 | 206 | 234 | 234 | 248 | 252 | 284 | 288 | 345 | 345 | 171 | 177 | 268 | 288
LPOGO14 772006 PVWSEGA | 180 | 188 | 202 | 205 | 234 | 234 | 248 | 252 | 264 | 286 | 345 | 345 | 171 | 177 | 265G | 266
LPOED32 | 7/14/2006] PWS714 | 180 | 188 | 202 | 206 | 234 | 234 | 245 | 252 | 284 | 288 | 345 | =345 | 171 | 177 | 268 | 288
HEOG144 | &/3/2006 PwS755 | 180 | 188 | 202 | 206 | 234 | 234 | 248 | 252 | 284 | 288 | 345 | 345 | 171 | 177 | 268 | 2g8
|_|—‘|_||-:,|_|ti_q, I."l.":ll.rzuub H\j\l{btititi 1= 1=l AL ALl SN LT A A= A=l L= ) |1 |1 '] I."'] '] I.‘I." zlu"z zlu"z
EI0B001 B/13/2006] PWS156 171 | 177 | 272 | 272
LPOG111 B/S2006] PWS115 O 1 OO 1 1 O 1 O 171 | 177 | 272 | 272
EI0R01E  |R7/2306 | PWWSEIS 171 | 177 | 272 | 272
EI05001 B/13/2006| PWS223 171 | 177 | 272 | 272
HBOEOFO BA192008| PWSO74 172 Tall Al A= 2all 234 24l 244 200 a4 GF ad40 171 175 22 280
LPOEDT4 | B/29/2006] PWS020 | 172 | 180 | 202 | 206 | 230 | 234 | 240 | 244 | 288 | 292 | 342 | 2348 | 171 | 175 | 272 | 280
HEOB207 | &5/25/2006] PWS450 | 180 | 180 | 202 | 202 | 230 | 230 | 240 | 248 | 280 | 292 | O o | 171 | 177 | 272 | 280
HEDROG? | 7/7/2006] PWS137 | 180 | 180 | 202 | 202 | 230 | 230 | 240 | 245 | 280 | 292 | 339 | 351 | 171 | 177 | 272 | 280
LPOBO0S /32006 PWSE10 | 180 | 180 | 202 | 202 | 230 | 230 | 240 | 248 | 280 | 292 | 339 [ 381 | 71 | 177 | 272 | 280
FINEnr FHADONRET PWSEN 180 1R4 MR MR 3N a4 R 240N AN it =447 51 171 177 a7 st



Otter density in Yellowstone Lake is the
lowest recorded

Density (otters per km)

Yellowstone Alberta Missouri Idaho Alaska Rocky
coast Mountain
National

Park



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
266

* A population of 24 (18 — 30) otters will eat 6,384
each year




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

R




Fecal composition (%)

Ben-David et al. (2005)

[ ] All otters

B Social

MNonsocial

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.



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

Wilcoxon, P < 0.001 ANOVA, P < 0.001
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iver otters form

Which is why coastal r
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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)
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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 ?? (?? — ?7?) otters will eat
each year




Otter predation on juvenile salmonids?

* Preferred prey size 80 — 150 mm
e Otters eat 10% of body mass each day
* Most Juvenile salmonids smolt at smaller size




Predation on
juvenile
salmonids is
enhanced in
off-channel
ponds
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Pond No. Date Predator
Mink Otter Merganser Bald eagle
Beaver pond  July 1 + + - -
01 July5 - - -
July 6 + - -
July 8 - - ++
July 17 + + -
05 July8 + + -
07 July 12 + - +
July 14 P - i,
July 15 + - -
July 16 P - -
July 17 + - -
10  July 13 + - -

July 17




Removal (“lethal translocation”) of
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Otter fertilization enhances
photosynthetic capacity of trees

Aaron Roe
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Otter fertilization
enhances seed
production of trees

Ben-David et al. In prep.
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