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Project G: Trout/chub interactions

e Effects of competition between rainbow and
brown trout and humpback chub

e Relative predation vulnerability of juvenile chub
to adult conspecifics and to rainbow and brown

trout

e Effects of water temperature, fish size and
turbidity on predation vulnerability to rainbow
and brown trout
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Confluence of the Colorado River and Little Colorado Rivers in Grand Canyon

TWO PERSPECTIVES
ON NATIVE FISH
RECOVERY IN THE
SOUTHWESTERN
UNITED STATES
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Rainbow and brown trout do consume native

fish in Grand Canyon
Yard et al. 2011. Transactions of the American Fisheries Society 140: 471-486

but population level impacts are difficult to assess because
predation vulnerability is highly variable depending on the
sizes of the prey and predators and physical conditions under
which the predation interactions take place
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How can lab data tell us anything useful?

Lab data does not tell us what humpback chub predation
vulnerability is in the mainstem Colorado River

- but it can tell us what environmental factors are most
important and how relationships are likely to change
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Number and sizes of fish used to evaluate the relationship between water
temperature, fish size, turbidity and predation vulnerability

Number of Number of Trout Total Length Prey Species Number of
(mm) Chub Total Length (mm)
Replicates Trout Mean (Range) *(All captive reared) Chub Mean (Range)
Rainbow 12 48 299 (283 - 319) Bonytail 144 77 (70 - 85)
Trout 24 96 275 (261 - 291) Humpback chub 288 65 (45 - 87)
12 48 305 (281 - 324) Roundtail chub 144 63 (47-71)
24 96 288 (260 - 330) Bonytail 288 66 (60 - 70)
80 320 289 (261 - 321) Bonytail 960 66 (60 - 70)
Brown 12 48 246 (230 - 273) Bonytail chub 144 77 (67 - 90)
Trout 36 144 263 (218 - 341) Humpback chub 432 70 (45-91)
12 48 231 (214 - 245) Roundtail chub 144 58 (44 - 67)
24 96 288 (260 - 330) Bonytail 288 66 (60 - 70)
64 256 260 (210 - 399) Bonytail 786 67 (60 - 70)
Totals 300 1152 2658
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Roundtail chub grown at three water temperatures in the laboratory for 9 months

C. Moran — PhD Student at NAU — 2013 unpublished data

Its not just about instantaneous predation vulnerability

%USGS its also about growth!
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Turbidity

Sifted mud down to <63
microns and blended before
mixing in trial tanks
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Preliminary trails
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Rainbow trout
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Rainbow Trout Summary
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Brown trout
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increases from 0 — 150 FNU at 15° C.
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Predator Maximum Gape
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Lets evaluate the lab data in terms of
what we see in the field

Differences in water temperature
Changes in Prey Size
Changes in average trout size
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Annual variability in turbidity

Statistical Discovery.™ From SAS.
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Download your free 30-day trial.

08 R . e
’ TTTTTETTT PTTTTTT TR T T
J v—v—rr-—wvmmhmgkggg <+ 0N
& 14.996 f6.567 20147 33
Water Temp Prey size RBT Size Turbidity

science for a changing world



12.0

||l“.n I I il AL A L T\ L].m

1.0 0l R T "I’l‘f"ﬂ N

10.5

100 Average = 11.1 °C

9.5

Water Temperature (°C)

1998-07-01 1998-08-01 1998-09-01 1998-10-01 1998-11-01

18.0
2005

17.5

17.0

:Z:Z - .HIH|IH. |l|ll| Lmh‘ Hl.l |.|ll|| “mm .IM I.lel > “Cincrease

H

19.5
15.0 o
Average = 16 °C
14.5

14.0

Water Temperature (*C)

13.5

¥ 2005-07-01 2005-08-01 2005-09-01 2005-10-01 2005-11-01
WMU§M§W§ (UGSG gage 09383100: http://www.gcmrc.gov/discharge_qw_sediment/station/GCDAMP/09383100)



Length Frequency histograms for Age-0 humpback chub in July in the Little Colorado River
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RBT above and below the LCR 2014
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Annual variability in turbidity

Turbidity at Grand Canyon gauge July 1 to Nov 1
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Evaluate Scenarios in JMP
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Conclusions

e Brown trout are bad news for native fish!
e A small chub is a vulnerable chub!

* Increases in chub size greatly reduce
predation vulnerability!
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Conclusions

e Relatively small changes in turbidity may be
sufficient to alter predation dynamics of
rainbow trout on humpback chub!
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