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Examples of metrics

Predicted response

Category Examples to increasing stress
Richness measures Total Mo. taxa Decrease
Mo. EPT? Decrease
Mo, mayfly taxa Decrease

Composition measures »mayflies
 EPT™
» midges
dominant taxon

Tolerancel/intolerance Mo, intolerant taxa
measuras tolerant organisms
Hilsenhoff Biotic Indax

Feeding measures »grazers and scrapers Decrease
» predators Variable

Behavior measures Yo clingers Decrease

*EPT = Ephemeroptera (mayfies). Plecoptera (stonefliies), and Trichoptera (caddisflies)










Bioenergetics

Consumption = Growth + Metabolism + Waste

Consumption

Growth



Consumption (%Cmax)
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Predicted growth (g/g/day)
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Predicted growth (g/g/day)
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Predicted growth (g/g/day)
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Drift Precission

() Streams () Riffles () Nets
() Sites O Days

Density -

Biomass -

o &_ 20 40 60 30 100

% of Total Variance
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CHaMP 2011&2012

Fast Turbulent Volume
D&4

Fast Turbulent (%)
Bankfull LwD/100

D50

Wetted LWD/100m
Wetted Width CV
Bankfull Width Cv
Thalweg Depth CV
Conductivity

Alkalinity

Pools (%)

Pool Freguency

LWD Fish Cover (%)

Big Tree Caver (%)

Obs < 6 mm (%)

Pool Volume

Non-Woody Cover (%)
Vegetation Fish Caver (%)
MNone Fish Cover (%)
Understory Cover (%)
Woody Cover (%)

Fast Non Turbulent Volume
D16

Asin Fast Non-Turbulent (%)
Fast Non-Turbulent (%)
Woody Cover (%)

Ground Cover (%)
Conferous Caver (%)

Drift Biomass

W Yosite.var
W Soyear.var

m Sasite.year

B %residual

10% 20% 30% A0% 50% 60% 70% 80% 0% 100%



Drift Sample Variance

Terrestrial Drift

Drift
Component . Sites D Visits S:N
Terrestrials 0.05
Total 1.02
Aquatics 3.4

0 20 40 60 80 100
% of total variance



Drift Sample Variance

Variance Between Nets
S:N=1.02

Nets

Visits

Total Drift Sites
Biomass

|
0 20 40 60 80 100
%% of total variance



Drift Sample Variance

Pooling Drift Nets

# of Nets . Sites D Visits S:N
1 Net 2.91
2 Nets 3.38
3 Nets 4.09
4 Nets 3.40

0 20 40 60 80 100
%% of total variance



Drift Sample Variance

Net Clogging
B sites (] visits .

All Nets 3.40

Removed
Clogged
Nets

0 20 40 60 80 100
%% of total variance



Drift biomass (mg/100 m?)
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Drift vs Benthic
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Probability occurrence in the Drift

Chironomidae |
Baetidae |
Elmidae |
Ephemerellidae |
Simuliidae |
Rhyacophilidae |
Hydropsychidae |
Brachycentridae |
Nemouridae |
Tipulidae |
Perlodidae
Glossosomatidae
Chloroperlidae |
Heptageniidae |
Lepidostomatidae
Limnephilidae
Hydroptilidae |
Dytiscidae |
Dixidae |
Perlidae |
Gerridae
Leptophlebiidae
Ameletidae |
Ceratopogonidae |
Psychodidae |
Athericidae |
Blephariceridae |
Hydrophilidae |
Leptohyphidae |

S " 1. Who is in the drift?
Ephydridae
Peltoperlidae

Empididae z t d 'ft
Teeriopgtias 2. How many in the arift?
Capniidae
Apataniidae
Uenoidae
Haliplidae
Leptoceridae
Gomphidae
Coenagrionidae
Psephenidae
Hydraenidae
Thaumaleidae
Polycentropodidae
Leuctridae
Pelecorhynichidae
Psychomyiidae
Helicopsychidae

Family

- Boosted Regression Trees

]

I I I
0.2 0.4 0.6 0.8

Probability

o
o



Probability in Drift

Family

Benthic.Density

Gradient

Fast. Turbulent.Percent

Fines

I I I I I
10 20 30 40 50

Relative Importance



fitted function
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Probability in Drift
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Benthic Density (29.5%)




Predicted
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Abundance in Drift

Family

Benthic.Density .

Fines .

Gradient .

BF_WidthToDepth .

Fast. Turbulent.Percent | e

I I I I I
10 20 30 40 50

Relative Importance



Predicted drift density
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Modeling large wood

Wood Wood

e \WWhat processes drive P Py
) (CHaMP) (CHaMP) Ri :
wood in CRB sub- iparian
basins? Vegetation

Instrea

— Riparian vegetation m
Wood

— Stream attributes
— Watershed geomorphic Climate
setting

e Can informative models
be built using CHaMP
data and watershed GIS Geomorphic

fmmemeeeee>

ana IyseS? Covariance  Directional Setti ng

(correlational) (causal)
relationship Relationship




O

I
50 Klometers

—

—

120

#-,

" Elevation (m)

- High : 3454
-
- Low:79

¢ Large wood frequency

Streams




Drivers of wood in CRB sub-basins

Specific sub-basins

(climate)

Riparian, buffer
and catchment
forest cover

Stream power and
associated
Processes

Watershed

Big tree cover
Reach forested
Catchment forested
Watershed area
Base. discharge
Rip. conifer cover
Unit streampower
Rip. woody cover
Site sinuosity

Watershed

Big tree cover
Watershed area
Unit streampower
Catchment forested
Base. discharge
Reach forested
Rip. conifer cover
Rip. woody cover

Em p| r|Ca I evldence Site sinuosity

for predictive

Wood Volume

Big tree cover
Watershed
Catchment forested
Reach forested
Rip. conifer cover
Base. discharge
Watershed area
Rip. woody cover
Unit streampower
Site sinuosity

40 80
%lncMSE

80 100

=

50 100
IncNodePurity

150

Wood Frequency

o

o Big tree cover

Watershed
Catchment forested
Watershed area
Rip. woody cover
Unit streampower
Site sinuosity
Base. discharge
Reach forested
Rip. conifer cover

20 40 BO

%alncMSE

80 100 50 100

IncModePurity

150

A

55‘1 UtahStateUniversity
ECOGEOMORPHOLOGY & TOPOGRAPHIC
ANALYSIS LABORATORY



Final model

Ripariarn
Woody
Cover

Ripariar

Cover

Big Tree

Percent log(Unit
Reach Stream
Forested Power)
Percent
Catchment T \
Forested |
J \
0.(5 D.=;1 9
0.60 ‘
|
, Physi
egetatio 0.52
g - Settin
/
0.73
/ l
D'T}B 0.7
Riparian
Conifer
Cover i
log(Large log(Large
—>\Wood M) 7 T Wood
Frequency) Volume)

i

G

Forest cover

Catchment

Sinuosity

A

strongest predictors!

|I|qm UtahStateUniversity
ECOGEOMORPHOLOGY & TOPOGRAPHIC
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Goals:

1) Determine feasibility of watershed
scale measurements

2) Evaluate relationship between
production and fish metrics

3) Develop watershed scale primary
production model



Aquatic Prey Resources

Lizards

Terrestrial

Invertebrates




Sampling design

Short and long-term deployment
e 2-3day
e 21day

15 sites w/i Middle Fork John Day
e Stratified by geomorphic
classification unit

Used PME miniDOT loggers




% DO Saturation
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DO deficit (mg O,/L)

0.6
0.5
0.4
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Preliminary Results:

Tributaries

e Net production negative
* @Gross production 0.55-5.12 mg
O, m?2d?

Mainstem

* Net production positive
e Gross production 11.66 —24.5 mg
O, m2d



Preliminary Results:

Tributaries

e Net production negative
* @Gross production 0.55-5.12 mg
O, m?2d?

Mainstem

* Net production positive
e Gross production 11.66 —24.5 mg
O, m2d

Across the watershed, Primary
production along explained a
significant portion of variation
in fish growth

Growth (g/day)

Growth (mm/day)
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Primary production also correlated with fish abundance, but more
strongly in mainstem



Goals:

1) Determine feasibility of watershed
scale measurements

e monitor 12-18 sitesin 10 d

2) Evaluate relationship between
production and fish metrics
* Power to explain variation in fish growth and

abundance likely to increase when accounting for
temperature and bioenergetics

3) Develop watershed scale primary
production model



Watershed Scale Model of Primary Production

Substrate

River Styles

Primary
Production

Vegetation

Channel
Morphology

Nutrient
Concentration




From John Olsen

Characterizing Geology

Calcium




Goal: predict production throughout
river network
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