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Objectives

ÅAssess the biological integrity (condition) of 
macroinvertebrates on forested streams in 
Oregon

ÅReporting units

ïStatewide

ï3rd field HUCs

ïOwnership

ÅReport back to Board of Forestry 

and public

ïThis report = baseline conditions

ïMaintaining or improving?



The Reference Condition Approach

ÅWhat does ñReferenceò mean?
ïñLeast disturbedò
ÅVaries by ecoregion

ïWillamette Valley vs. Cascades

ïHuman Disturbance Index (HDI)
ÅFURR

ïForest Fragmentation

ïUrban/Ag

ïRoads

ïReach disturbances

ÅAvoids circularityðno biological information used

ÅScale = Ecoregions



PREDATOR

ÅPredicts the bugs that would be 
found if a site was in reference 
condition
ïLimited to common reference taxa

ÅTaxa Loss model
ïO/E = Observed / Expected

ï0.75 = 25% of expected reference 
taxa lost

ï1.1 = 10% more reference taxa 
than expected

ÅData requirements
ïBug sample

ïSimple environmental data



PREDATOR utilizes 214 ñleast 

disturbedò  reference sites

Å2 predictive models
ïMWCF

Ån = 38 

ÅCoast Range, Willamette 
Valley

ïWC+CP
Ån = 167

ÅKlamath Mts, Cascades, E. 
Cascades, Blue Mts., 
Columbia Plateau

ÅNull model 
ïSE OR

Ån = 9

ïNo bug predictions 
based on environmental 
characteristics



Using PREDATOR

¾Bug data

¾Environmental data
·all GIS based

·describe natural gradients

·not affected by human activities

·MWCF

·Julian date

·Longitude

·WCCP

·East or West (of Cascades crest)?

·Elevation

·Precipitation

·Air temperature



PREDATOR: A very simplified example

Taxa

Common to 

Reference Sites 

(Expected)

Collected at Test 

site (Observed)

Caudatella X

Ironodes X

Rhyacophilla betteni Gr. X X

Drunella doddsi X X

Simulium X X

Hesperoperla pacifica X X

Chironomini X X

Antocha X

Zaitzevia X

E = 7

O = 5

O/E = 5/7 = 0.71

~30% Taxa Loss
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O/E

Reference Sites

Upper & lower 

thresholds (criteria) for 

impairment

Most 

disturbed

Moderately 

disturbed

Least 

disturbed

Enriched

Benchmark <10th

percentile

10th-25th 25th to 95th >95th

percentile

MWFC >14% loss 9-14% loss 0-8% loss

0-24% gain

>24% gain

WCCP >21% loss 8-21% loss 0-7% loss

0-23% gain

>23% gain

Benchmarks



Sites included in analyses

ÅCriteria:

ï1) previous 10 years = 1998 - 2007

ï2) Dominant land use = forestry

Å67% random survey designs

Å33% non-random survey designs

ÅPercent of sites only

ïProvides a baseline for future reports





Defining Forest Lands

ÅIdentify forest lands

ïInteragency Mapping and Assessment Project 

(IMAP coverage)

ÅForest lands criteria:

ïÓ 70% Forest in Watershed

ïÓ 70 Forest at the Local scale



Defining ownership

ÅODF forest ownership coverage

Å4 classes

ïFederal

ïState

ïPrivate industrial

ïPrivate non-industrial

ÅOnly determined at the local scale

ïCriteria: 
ÅÓ 70% of a single ownership class locally

ïWe recognize the deficiencies





Statewide

ÅWater quality is predominantly in excellent 
condition

ï77% Excellent

ï 5% Poor/Very Poor

ÅBiological condition is generally 

good

ï53% Least disturbed

ï24% Most disturbed



Reporting 
Unit

PREDATOR
Temperature

Score
Fine Sediment Score

Most disturbed ЊυόȢτoC > 10% fines

Middle 
Columbia

1 1 1

Willamette 2 3 2

Lower 
Columbia

3 2 3

North Coast 5 7 6

John Day 4 5 7

Deschutes 7 8 8

Lower Snake 5 4 4

South Coast 8 6 4

HUCs
Rankings of water quality and biological conditions. The lowest percent of sites in the 
least desired condition received the lowest rank (1).  The higher the rank, the higher 
the percent of sites in the least desired condition class. 



Ownership--Statewide

Ownership class (n) PREDATOR

(% Least 

disturbed)

Federal (623) 55

State (69) 51

Private Industrial 

(171)

58

Private Non-industrial 

(80)

35



OwnershipðNorth Coast

Ownership 

class (n)

PREDATOR

(Least 

disturbed)

Inferred 

Temperature

(< 16 oC)

Inferred Fine 

Sediments

(0-10%)

Federal (68) 69% 12% 69%

State (46) 54% 37% 87%

Private 

Industrial (57)

61% 12% 49%

Private Non-

industrial (24)

38% 0% 46%



Natural factors in the North Coast



Future work

·Increase sample sizes
·Eastern Oregon
·Incorporate USFS and BLM datasets

·Probability design
·Statistical confidence

·Include ownership classes

·Better identify ownership 
·Local and watershed scales

·Add natural expectations and reference 
condition to Stressor ID models





Stressor ID

ÅDiagnose cause of impairment

ÅOptima = where a bug is most 

abundant

ÅStressor Score

ïWeighted Averaging

ïNot a direct

ÅUse with Reference Condition 

ïdetect shifts in community requirements



ODEQôs Stressor ID models

ÅMacroinvertebrate data

ïRiffle habitat

ïD-frame kicknet

ïArea = 8 ft2

ï80% of taxa at genus/species

Environmental Data

Temperature Sediment

Sample 

size
269 320

Method
VEMCO data 

logger

Modified 

Wolman pebble 

count

Metric
7-day seasonal 

max
% Fines



Example of optima
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Site Score (conceptual calculation):
1) whoôs there

2) what are their optima

3) how abundant are they
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