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THE PURPOSE OF THIS WORKSHOP is to increase people’s 
awareness to the diversity and natural history of Pot 
Mountain Roadless Area (PMRA). With the fate of Ida-
ho’s 9 million acres still undecided, the Friends of the 
Clearwater and Sierra Club wish to focus attention on 
these wild areas. As the population increases and cities 
grow in size these sites will not only become priceless 
but irreplaceable.

The PMRA is located about 36 air miles northeast of 
Orofino, Idaho along the North Fork of the Clearwater 
River (see map). Graveled roads border the area; about 
40 miles of trails bisect it from north to south. 

The roadless area is is very compact, almost round 
shaped laying like a huge inverted bowl on the land-
scape with the North Fork at the bottom edge of the 
bowl. Numerous first and second order streams begin at  
higher ridges and drop very rapidly into the river giving 
the bowl a “fluted” effect.

The most prominent topographic feature is Pot 
Mountain Ridge angling southwest-northeast across the 
area. Seven major peaks range from 5,600 feet to Pot 
Mountain at 7,319 feet (see above).  The river elevation 
along the boundary drops to 1,830 feet at the mouth of 
Quartz Creek. Four mountain lakes exist in the PMRA 
each less than 10 acres. 

The majority of the roadless area is characterized by 
breakland or mountainous landforms underlain by gran-
ite batholith parent material. Slope gradients average 
between 60 and 80 percent, an attribute that greatly 
contributes to erosivity and sediment transport effi-
ciency (see lower right of photo). By all indications, 
the area is highly susceptible to degradation from land 
use activities. 

In 1995 and 1996, rain-on-snow events seriously im-
pacted drainages in Northern Idaho and nearby states. 
Thousands of cubic yards of rock and sediment were 
deposited in the Quartz Creek channel, damming the 
stream and forming a small lake cutting off the road 
around PRMA. 

About 60 million years ago during the Tertiary Period 
and  sudden extinction of the dinosaurs, large masses 
of igneous rock formed from magma existing at great 
depths and extremely hot temperatures. As the magma 
extruded  upward, it melted rocks above and formed 
a sheet of granite some 40 square miles in size. Much 
of this was later stripped away by erosion forming the 
present day roadless area. Granite is broken down by 
chemical and physical processes to a fine material and 
concrete barriers prevent encroachment of these fines 
onto the road. 
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FOREST ECOSYSTEMS
Major forest ecosystems in the roadless area are ce-

dar-hemlock-pine forest and western spruce-fir mainly 
along Pot Mountain ridge. The higher elevations sup-
port dense stands of mountain hemlock as well as sub-
alpine fir and Englemann spruce. The lower elevations 
are western red cedar, Douglas fir and grand fir habitat 
types.

The topography, geology, and climate of the Clear-
water country have combined to create a diversity of 
wildife habitats.  A study done by Paul Paquet & Reed 
Noss with World Wildlife Fund in 2000 demonstrated 
convincingly that the Wild Clearwater Country serves 
as the most important core area in the Northern U.S. 
Rockies and the Southern Canadian Rockies for large 
forest carnivores.

There are 16,000 acres of big-game winter range in 
Pot Mountain RA and about 12,000 acres of summer 
range. Historically, elk herds were scattered and num-
bers were low in this area.  Few big game animals  were 
found along Clearwater River by Lewis and Clark in the 
early 1800s, probably due in part  to the dense, unbro-
ken canopy of forest that covered the entire region.

 Wildfires burned over vast expanses near the begin-
ning of the twentieth century, creating large brush-fields 
that provided abundant forage areas for elk. Their num-
bers increased following creation of these fields and ap-
parently peaked around 1950.  

Elk herds declined into the 1970s, partially  due to: 

1) maturation of brush-fields and declines in forage 
availability; 2) logging and roadbuilding activity that in-
creased vulnerability of elk to hunters under the more 
liberal hunting seasons then; 3) loss of some major win-
ter ranges due to the construction of Dworshak dam 
and other development.  In response to declines in elk 
numbers, an  either-sex hunting regime was replaced 
in 1976 with an antlered-only general hunting season.   
Road closures in some areas have  significant potential 
to benefit elk through improved habitat effectiveness 
and reduced harvest vulnerability (IDFG, 2008).

Pot Mountain is considered excellent gray wolf 
(Canis lupis) habitat as is most of the North Fork Clear-
water Roadless country. The gray wolf is both a pro-
tected species and forest indicator species. Wolves 
from the Pot Mountain, Deception, and Kelly Creek 
packs call PMRA home. From Oct 2008 surveys, the 
Kelly Creek pack was thought to have 4 pups and a total 
of 7 members; the Pot Mountain Pack was estimated at 
11 individuals with four pups; and the beleaguered De-
ception Pack dwindled to 1 lone male with the illegal 
death of a 4 month old pup 
and the death of the only 
breeding female.

Historical evidence in-
dicates that grizzly bears 
(Ursus arctus horribilis), 
also a forest indicator spe-
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cies and protected species, once occupied portions 
of the Clearwater Forest. Observations over the past 
ten years indicate that a number of scattered individ-
ual bears may still occupy the North Fork Clearwater. 
There have been at least six unconfirmed grizzly sight-
ings here. Nearly three years ago a hunter unknowingly 
shot a mature male grizzly, the first Clearwater recorded 
species in over sixty years. The healthy male was killed 
on the south fork of Kelly Creek, a relatively short walk 
upstream from PMRA.

A small population of Rocky Mountain goats reside 
on the Pot Mountain ridge. The rare and sensitive Can-
ada lynx, fisher, and wolverine have ranges that overlap 
with PMRA.

Winter wrens (Troglodytes 
troglodytes) are year round 
singers, found in dense 
understory, favoring old, 
shaded forests. It is a year 
round resident and small-
est of North American 
wrens.

Forest succession be-
gins after a major disturbance like fire. More permanent 
plant communities develop until somewhat stable con-
ditions or climax is reached. Shade intolerant species 
(pine, larch and white pine at one time) dominate the 
landscape. Later more shade tolerant species are better 
able to compete (red cedar, w. hemlock). Succession 
follows different paths depending upon soil, moisture, 
temperature and other factors.

Rough terrain, common in Idaho, makes for distinct 
boundaries between plant communities. This is called 
discontinuum. Examples are mountain slopes, islands of 
fir trees within hardwoods, meadows and burns.

Moisture tends to increase with elevation as do 
shade tolerant plants. Wetter types are usually found 
on north-facing slopes. Deep soils with ash layers and 
frost pockets affect climax conditions.

FOREST RIPARIAN ECOSYSTEMS
The relatively wet climate creates a range of riparian 

habitats from high marshy meadows and small headwa-
ter streams to large river drainages.

Juanita Lichthardt and Bob Moseley identified a num-
ber of plants along Cave Creek and Chateau Creek in 
the Chateau Falls Research Natural Area (RNA) thus 
adding to the original plant list (Lichthardt 1997). 

Cave Creek forms the western border of the RNA. It 
has a steep gradient with a boulder, bedrock substrate 
and inludes a pictureresque waterfall. Riparian vegeta-
tion consists of a narrow band of mostly deciduous trees 
and shrubs that include paper birch, thin-leaf alder, 
Rocky Mountain maple, bitter cherry and Douglas-fir. 

Chateau Creek is a third order stream that joins Cave 
Creek just before its confluence with the North Fork . It 
is a high-gradient cascade-pool type in granitic bedrock. 

 Lichthardt used a habitat type/community type  
classification based on changes of plants over time 
(succession) barring disturbance, natural or otherwise. 
This classification applies to Northern Idaho, Wash-
ington and Montana. Habitat types are determined by 
climatic and soil conditions. Some habitat typing was 
done along Cave Creek and Chateau Creek.

Overstory applies to the most dominant shade toler-
ant tree species. Understory is  the dominant shrub or 
herb. Sometimes a second understory plant (phase) is 
included. A phase is not necessarily common but serves 
as an indicator species, a species with a narrow range 
of tolerance for a plant community tied to that range. 
A community type can be named similarily to habitat 
types but is either undescribed previously or is a seral 
stage where developmental stages of succession lead to 
a climax stage.

Succession is faster for understory plants so climax 
forest conditions do not necessarily have to be present. 
As a result understory species can serve as indicator 
species.  

Western red cedar (upper) 
and beadlily (right) are a 
forest habitat type in region 
of Chateau Creek.
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Chateau Creek was sampled at about 3500 ft  in el-
evation  Here the stream channel is steep and riparian 
zone very narrow or absent widening to about 30 feet 
where ephemeral streams enter. 

Chateau Creek 
riparian community 
type - Thin-leaf alder/

maidenhairfern

Devil’s club (Opiopanax horridum) is a coastal disjunct 
species common along Larson Creek.

Larson Creek. Thin-leaf alder and paper birch are com-
mon overstory species in the lower stream reach, a coastal 
disjunct habitat.

Western screech owls 
(Otus kennicottii) favor 

riparian zones of forests. 
In central Idaho they are 

limited by occurrence 
of deciduous trees. The 

owls are strictly noctur-
nal and feed mostly on 

small mammals.

RIPARIAN IDENTIFICATION 
One of the workshop groups will identify plant ri-

parian  species from one or two streams in the area 
together with determining the community type bor-
dering the stream. If time permits we will observe the 
forest community type.

TRAIL-SIDE PLANT IDENTIFICATION 
The group will hike Cave Creek trail to the lower 

falls on Chateau Creek. Some may not wish to attempt 
the last stretch since it requires a steep descent to the 
base of the falls. Plant identification will occur along 
the way.
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WATERFALLS
Four spectacular waterfalls interspersed with lesser 

falls and cascades on Chateau Creek and Cave Creek 
were the main reason for selecting the area as an RNA. 
Some of the falls measure up to 80 feet in height with 
water casading from one step to the other. The upper 
falls drops about 45 feet over a sheer granite face then 
cascades through a series of basins in the bedrock.
Stream volume is not enough to create much spray.

HIGH LAKE ECOSYSTEMS
Four lakes are present in the roadless area. Buck-

ingham Lake is located close to the center of the area 
(see map) and about six miles from the trailhead (Trail 
144). It is a montane waterbody at 5,440 ft elevation 
surrounded by an extensive wetland at one end. It ap-
pears too shallow for fish. Its muddy appearance is 
probably due to recent moose occupancy. 

Three lakes clustered on the east side of Pot Moun-
tain have no known trail and are considered difficult 
to reach. Pot Lake is 5,960 ft and Mush Lake below 
is 5,600 ft. Pot Lake is classed as a subalpine cirque 
enclosed by granite rock with no outlet observed. 
Mush Lake is completely surrounded by dense conifer 
growth and classed as montane. 

Jack Lake is separated from the other two sites by 
a forested ridge to the south. It is 5,290 feet elevation 
and considered a modified subalpine cirque lined by 
aquatic vegetation and conifer growth. It has a highly 
irregular shoreline and appears shallow from the air. 

Jack Lake above and Pot lake below. Both are in cirques 
with conifers nestled between granite outcrops. These sites 
are very difficult to reach.

Coeur d’Alene salamander 
(Plethodon idahoensis) is the 
most aquatic and smallest of 

lungless salamanders and only 
one found in region. It is located around waterfall spray 

zones and rocky seeps and is a forest sensitive species.                     

Lower 
falls with 
deep pool 

at base

Upper falls Chateau Creek
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Orogrande Creek (above) emptying into North Fork Clearwater River. Pot Mountainridgeline visible. 
North Fork (below) upstream from confluence. 

RIVER ECOSYSTEMS
The major aquatic feature of PMRA is the North Fork 

of the Clearwater River which surrounds the roadless 
area on three sides with numerous small streams provid-
ing input.  In addition it receives input from larger bod-
ies of water, Orogrande Creek and Weitas Creek to the 
south and Quartz Creek in the north. Primary sport fish 
are westslope cutthroat, bull trout (threatened species) 
and whitefish. Remnant steelhead (aka redband trout) 
persists land-locked by Dworshak Dam constructed in 
1972. The river, mile after mile, charges the air with its 
fragrance and energy telling your ears, nose and skin 
a thousand stories of myriad places these waters have 
touched.

Spotted sandpiper 
(Acitis macularia) 
is the most common 
shorebird along the 
North Fork Clearwa-
ter beaches. They nest 
on the ground under 
shading vegetation 
and near water. Note 

their quick jerky wingbeats followed by a coasting flight, 
and their teetering walk 
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CASCADE-POOL STREAM ECOSYSTEMS
Approximately 50 separate drainages in the PMRA 

enter the North Fork. These inflows provide nutrients, 
insect drift (food for fish) and additional water to the 
river. Some of the streams may also serve as nursery 
areas and refuges for young fish. Bull trout commonly 
ascend the tributaries in the fall to spawn. 

Aside from Quartz Creek, Orogrande Creek and 
Weitas Creek, these inflows are relatively small in size. 
Only four  are third order. Most of the first order trib-
utaries depend on snowmelt to exist and exceed 10 
percent gradient thus are  classed ‘extremely steep’ by 
Rosgen (1998). The RNA stream-type is cascade/pool.

Embeddedness (fine sediment deposited around 
rock) is quite high in the PMRA. The Forest Service 
studied 21 streams here and found that embeddedness 
exceeded 25 percent in ten streams and 50 percent 
in six of the sites. Mass wasting of steep slopes is es-
pecially common since there is contact between two 
bedrock types.

Boulders (rock > 10 inches in size) and bedrock was 
often  observed as dominant substrate in 17 of the 21 
tributaries.

Water chemistry values (conductivity and alkalinity) 
were exceedingly low for all tributaries sampled, an 
indication of low productivity. 

Most streams in the PMRA are thus characterized 
as having extreme conditions - steep gradients, high 
embeddedness, unfavorable bottom substrate and very 
soft water. Roading fragile environments like this could 
create even more serious erosion conditions further 
lowering the productivity of the tributaries and thus 
impacting the North Fork Clearwater River. Cool Springs Creek - northeast section of PMRA.

Washington 
Creek and 
campground 
(upper left) 
and Chateau 
Creek and 
Cave Creek 
where plant 
and inverte-
brate studies 
were done 
in 1997 and 
2002. Short 
steep trail 
(144) begins 
where where 
Cave Creek in-
tersects road.
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GILFILIAN CREEK 
The Forest Service surveyed two miles of this stream 

and found an average gradient over 16%! Riffles seen 
here comprised 70 percent of the stream channel. Cob-
ble and boulders were dominant substrate. Twenty-six 
species of macroinvertebrates were identified, 18 of 
which are considered relatively sensitive, intolerant of 
impacted conditions. Ample riparian overstory provides 
shade and food for invertebrates.

Alluvial deposits of sand in delta of PMRA stream is com-
mon. Rocks at such sites are embedded with fine sediment 
which lessens productivity of stream.

Trail Creek entering North Fork in June . Tributary streams provide nutrients, fresh oxygenated water, insect drift for fish 
in the river and spawning opportunity.
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Small lake formed by landslide on Quartz Creek 
(below), the northern most stream in the PMRA. Note 
dead trees in the water and sediment deposited by land-
slide. Quartz Creek was one of the most productive trib-
utaries in the North Fork drainage. Large-size westslope 
cutthroat trout were present there before the landslide.

Pools comprised 40 percent of the channel. Observe 
how pools alternate with cascades. The average gradi-
ent here is 11 percent. Twenty-four species of mac-
roinvertebrates were identified in 2002, 16 of them 
relatively sensitive to physical and chemical changes in 
the water. 

Note steep terrain bordering North Fork and Rock Ck.

Rock Creek in April (above right) and July (below). 
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CONIFER TREE KEY  
For those not acquainted with conifer identification in 
Northern Idaho, a simple key is provided. Use it around 
camp or on the trail . 

1 Leaves (needles) scale like: western red cedar
   tall, up to 180 ft
   flat sprays
   buttressed trunk
   branches usually drooping
   bark fibrous, separating into strips
  cones less than 0.5 in
    
1 Needles not scale like
   
  2 Needles in bundles 
   
   3 Needles in bundles of 2: lodgepole pine
         often twisted yellow-green needles
         cones 1-2 in
         sharp-spined tip on scale of cone
         cones persist on tree
         serotiny regionally variable 
         
   3 Needles in bundles of 3: ponderosa pine
    bark turns cinnamon or orange
    cone scale tips prickly
    cones ovate, 3-6 in
    cones may persist to 7 yrs
          
   3 Needles in bundles of 5: white pine
    very tall to 230 ft, symmetrical crown
    slender drooping branches
    long, slender blue-green needles
    needles flexible
    cones narrow, curved, 5-15 in

    Needles in bundles of 5: whitebark pine
    small subalpine tree
    grows on ridges and slopes
    ovoid cones, disintegrate on ground
         
    3 Needles in bundles of 15-30: larch
     tall up to 200 ft
     short open crown with long clean bole
     needles becomming yellow, falling in autumn
     cones may be persistent

  2 Needles scattered singly on stem

     4 Needles without a petiole (stalk by which  
      needles attached to stem)
 
      5 Needles sharp: Englemann spruce
       Four-sided, roll between fingers
       up to 180 ft, tall crown
       spire-like branches extend to ground

western red cedar

lodgepole pine

white pine

larch

spruce
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subalpine fir

Douglas fir

western 
hemlock

mountain 
hemlock

This conifer key has been 

modified from Patterson, 

P. A., Neiman, K. E. and 

J. R. Tonn 1985. Field guide 

to forest plants of Northern 

Idaho. Forest Service, USDA, 

GTR INT 180, Ogden, UT.

grand fir       5  Needles blunt to rounded
        up to 260 ft, neatly whorled
        primary branches distinctly opposite
        needles 2 in long

      6  Needles flat, 2-ranked: grand fir
       Very tall, up to 260 ft
       primary branches distinctly opposite
       needles 1 in long
   
      6 Thick needles, blue-green: subalpine fir
                    spire-like crown
                     branches often extending to ground
                    leaves brushed to upperside
              
    4  Needles with petiole

     7  Needles 2-ranked with: western yew
      sharply pointed apex, shrub
      to small tree, often contorted
      uncommon

     7  Needles not sharply pointed, blunt

     8  Needles spirally arranged: Douglas fir
      flattened, petiole drops 
      with needle leaving scar on twig
      cones 2-4 in with 3 lobed bracts

     8 Needles don’t leave scar on twigs
      cones less than 1 inch, no bracts 

     9 Tree 90-160 feet: western hemlock   
      drooping terminal leader
      needles of varying length
      2-ranked on twig (like grand fir)
 
      9 Tree to 35 feet: mountain hemlock 
       crown with slender drooping
       leader with slightly drooping
       branches
       needles plump and even length
       needles extend out on all sides
       of twig (like Doug fir)
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RIPARIAN SHRUB IDENTIFICATION 
POT MOUNTAIN RA

1. Leaves opposite

 2. Leaves evergreen
  Linnaea borealis (twin flower) Size: < 4 in, Leaves:
  simple, elliptic, shallow teeth near apex, forms mat

  Pachistima myrsinites (mountain lover) 
  Size: 8-24 in
  Leaves: simple, glossy, widest above middle length,     
  serrate  
    

2. Leaves deciduous
         
 Acer glabrum (Rocky Mountain maple) Size: 3-33 ft
 Leaves: 3-5 toothed, palmately lobed, dark green,
 often with reddish tints, ID native maple

 Cornus stolonifera (red-osier dogwood) Size:7-20  
 ft, Leaves: unique 5-7 prominent upcurving and
 parallel veins, ovate shape

 Lonicera utahensis (orange honeysuckle) Size: 
 3- 7 ft, Leaves: elliptic-ovate, smooth above and
 smooth or hairy below
        
 Philadelphus lewisii (mock orange, syringa) Size:
 3-10 ft, Leaves: 3 major veins from leaf bases, light
 green, ID state flower

 Symphoricarpos albus (common snowberry) Size:
 3-7 ft, Leaves: elliptic. may be different shapes.
 some resemble small oak leaves

Rocky Mountain maple

red-osier dogwood

orange honeysuckle

syringa (mockorange)

snowberry

Twin flower

Material for this key came 

from Patterson, P. A,, Nei-

man, K. E. and J. R. Tonn 

1985. Field guide to Forest 

Plants of Northern Idaho 

USDA, Forest Service, GTR - 

INT - 180, Ogden, UT 

mountain lover
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1. Leaves alternate

  3. Leaves evergreen
      Arctostaphylos uva-ursi (bearberry) Size: 0-8 in,
      Leaves: spatulate, glabrous, dark green, shiny
      above, paler below
      
      Barberis repens (Oregon grape) Size: to 10 in, 
      Leaves pinnately compound, sessile, holly-like 
      leaflets, mats 
                  
    Ceanothus velutinus (mountain balm) Size: 3-10 ft,
      Leaves: broadly eliptic, shiny, bright green often
      bronze tinged, gummy upper surface, underside
      greyish, 3 prominent leaf veins branching from leaf
      base, edges often curled downward, spicy smell

    Taxus breviflora (Pacific yew) Size:16-30 ft,Leaves:
      dark green above, lighter below, petiolate with
      sharp pointed apex, spirally arranged, appearing
      two-ranked, 16-30 ft tall, erect or contorted trunk 

3. Leaves deciduous
      Alnus incana (thin-leaf alder) Size: up to 40 ft, 
      Leaves: broadly eliptic, margin double dentate
      dull green on both sides, yellow-green on central
      vein, male catkins clustered
    
      Amelanchier alnifolia (serviceberry) Size: 
      6-20 ft, Leaves: oblong to oval, 10-12 parallel side   
      veins, generally coarsely toothed above middle
               

            

thin-leaf alder

bearberry

Oregon grape

mountain balm

Western yew

serviceberry
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Ceanothus sanguineus (red-stem ceanothus) Size: 
3-10 ft, Leaves: simple ovate, 3 prominent veins branch-
ing from leaf base, finely toothed, red stem
       
Holodiscus discolor (oceanspray) Size: 3-13 ft Leaves: 
coarsely toothed or shallow lobes, Flowers: old inflores-
ences turn brown, dry

Menziesia ferruginea (fool’s huckleberry) Size: 3-7 
ft, Leaves: hairy on both sides. white tip mid-vein pro-
truding from leaf tip, leaves appear loosely whorled at 
branch end

Opiopanax horridum (devil’s club) Size: 3-10 ft, 
Leaves: palmate, maple-like, margins coarsely serrate, 
numerous spines on underside of veins, long yellow 
spines on stem
  
Physocarpus malvaseus (ninebark) Size: 2-7 ft,                     
Bark: loose, shreddy Leaves: 3 palmate lobes, maple-
like, doubly toothed, white pubescent dark green 
above, copious star-like hairs beneath
          
Prunus emarginata (bitter cherry) Size: 7-50 ft, 
Leaves: elliptic, apex rounded, 1-2 glands located at 
base of leaf blade, Bark: deep reddish brown or greyish

red-stem ceanothus

oceanspray

devil’s club

fool’s huckleberry

ninebark

bittercherry
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Rhamnus purchiana (buckthorn) Size: to 33 ft, 
Leaves: may appear opposite on new growth, ovate-
oblong, sometimes finely serrate, Flowers: peduncu-
late umbels

Sorbus scopulina (mountain ash) Size: 3-13 ft, 
Leaves: 9-13 pinnate leaflets, yellowish-green narrowly 
oblong, gradually tapering to narrow tip             
                   
Ribes hudsonianum (stinking current) Size: Leaves: 
5 lobed,  mostly deeply incised, stem not armed with 
prickles and spines

Rosa woodsii (pearhip rose) Leaves: coarsely serrate, 
Flowers: small pink in clusters, Fruit: persistant, 6-12 
mm hip

Rubus parviflorus (thimbleberry) Size: 2-7 ft Leaves: 
maple-like with long petioles, Form: unarmed shrub

Salix scouleriana (Scouler’s willow) Size: 7-33 ft, 
Leaves: widest well above mid length, mature leaves 
dark green, glabrous above, underside whitish and 
sparsely red

Spirea beautifolia (birch-leaf spirea) Size: 8-24 in 
Leaves: side veins bend towards apex, coarsely toothed 
above, ovate

Vaccinium globulare (globe huckleberry) Size:1-3 
ft, Leaves: finely serrate

Globe huckleberry

buckthorn (cascara)

Scouler’s willow

mountain ash

stinking current

pearhip rose

birch-leaf spirea

thimbleberry
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STREAM HABITAT ASSESSMENT
Habitat assessment provides an ecological tool to 

monitor health of a waterbody (stream monitoring). It 
also adds to our region’s knowledge of natural history 
and provides an educational exercise in stream ecology.

The purpose of habitat assessment here is to de-
scribe current instream and riparian habitat conditions 
which allows us to relate physical characteristics to bi-
otic conditions of macroinvertebrate communities and 
fish populations. A transect team and streamwalk team 
gather habitat data from three stream reaches. A reach 
is a change in the physical dimension of the habitat. A 
benthos team collects invertebrate samples randomly 
along each reach. Teams trade around activities after a 
certain period of time.

1. Embeddedness/surface fines - Transect team. 
This method measures the amount of fine sediment 
(< 0.25 inches) deposited around or on the surface 
of larger substrate. As this condition increases, spaces 
around the rock fill and living space for aquatic inverte-
brates becomes less and gravels used for spawning are 
covered.

Expect to see more fines in pools (depositional habi-
tat) and in sections of streams with lower gradients than 
riffles (erosional habitat). Invertebrate groups such as 
fly larvae, aquatic earthworms and leeches are more 
commonly found in depositional habitats. Mayflies, 
stoneflies, and caddisflies require larger substrate for 
feeding and cover and thus prefer erosional habitat. The 
greatest diversity is found in erosional habitats.

2. Habitat diversity - Streamwalk team.  A riffle is 
a shallow, swiftly flowing stretch of water with surface 
agitation present but without surface distribution of a 
rapid. Pools are where water velocity is extremely re-
duced and would contain water even if no flow were 
present. Runs (glides) are sections of a stream with 
moderately low velocity without surface agitation. 
Depth is ususally greater in runs than riffles but not as 
deep as pools. Often the difference between runs and 
pools is a value judgement. Runs are often located near 
the bend of a water course. 

Bends and riffles are assumed to offer more diverse 
habitat than a run or a stream with uniform depth. 
Bends often exist in streams of low gradient that lack rif-
fle areas and can offer suitable habitat due to the cutting 
action of water at the bend. Pools are used by fish for 
resting and cover and by macroinvertebrates adapted 
to burrowing.

Embeddedness measures the number of particles of sand and 
silt less than 0.25cm (0.1 in) deposited around larger rock.

The most optimum locations to sample embeddedness are 
low gradient riffles (LGR) and scour pool tails. Fines usually 
wash out of high gradient riffles. Wolman riffle counts (sub-
strate size) are performed at riffle sites.

Scour Mark
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3. Channel alteration - Streamwalk team. Channel 
alteration occurs when the channel is straightened caus-
ing a decrease in sinuosity of the stream. Sinuosity is the 
ratio between the distance of two points in a channel to 
the straight distance between these points. 

The term meander is used when channels have sinu-
osities > 1.5. A certain degree of sinuosity provides a 
more favorable habitat than none at all. Channelization 
results in increasing stream velocity and subsequent 
scouring of the stream bed. Alteration of channels 
may also cause deposition of materials on the inside of 
bends, below channel construction or where gradient 
of stream flattens out.

4. Channel - flow status - Streamwalk team. This 
observation can range from water filling the stream 
channel with little substrate exposed to very little water 
in the channel most of which is exposed as standing 
pools. Time of the year of course is important here.

5. Canopy cover - Transect team. This measurement 
ranges from full sun to very dense canopy shading the 
stream. Shrubs are the most effective canopy cover as to 
modifying water temperature since they often overhang  
the water. Shrubs also provide detritus to microorgan-
isms (an energy source) and thus food for invertebrates 
and nutrients to the system. Too much shading limits 
photosynthesis and thus primary production.

Canopy cover is measured with a spherical densi-
ometer consisting of a convex mirror with 24 - 1 1/4 
squares engraved on the surface. This design allows the 
individual to view the same degree of arc overhead re-
gardless if the user is in a low lying canopy or a mature 
stand of high canopy timber. 

Hold the instrument level and far enough away from 
the body such that operator’s head is just outside the 
grid. Carefully read instructions inside cover.

6. Bottom substrate - Transect team. Bottom sub-
strate is the instream organic and inorganic material 
supporting aquatic biota. Substrate types range from 
stable materials (cobbles, boulders, aquatic plants, large 
organic debris) to unstable materials (sand, silt, gravel, 
fine organics). Wood originating from the riparian and 
floodplain is transported, deposited and partially buried 
in the stream channel. 

Optimum conditions exist when a diversity of sub-
strate types are present. Cobble sized particles are con-
sidered optimum habitat for healthy macroinvertebrate 
communities. Instructor will demonstrate Wolman Peb-
ble Count.

The team walks the length of the stream reach and detert-
mines the extent or absense of channelization

At every transect, the team measures canopy cover using 
a densiometer. Readings are taken at both edges of stream 
and mid-channel facing upstream.
 Determine stream-side cover quality by noting domi-
nant vegetation types to include trees, shrubs and forbs. 
Record number of different species of woody vegetation.

Bottom 
substrate or 
attachment 
sites for 
macroinver-
tebrates is a 
transect mea-
surement. 
Boulders are 
dominant 
substrate in 

the above picture. Begin with the high water mark at one 
bank and at each step across the stream reach down and 
pick up particle at the front of your foot. Measure the 
median axis of the particle which is neither the longest or 
shortest of the three mutually perpendicular axis of the 
particle. A person on shore records your reading.
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7. Pool variability -  Streamwalk team. The mea-
surement varies from a mix of large shallow, large deep, 
small shallow, small deep to few if any pools. Pools pro-
vide rest and cover sites for adult fish and nursery areas 
for young ones. Certain macroinvertebrates are adapted 
to burrow in the pool’s bottom sediment.

8. Fish shelter - Streamwalk team. Fish shelter con-
sists of submerged logs, especially those greater than 3 
m in length and 0.5 m in diameter. In addition undercut 
banks, aquatic vegetation and boulders provide stable 
habitat. 

9. Bank vegetation - Streamwalk team. The amount 
of plant growth growing along stream bank. Root sys-
tems of higher plants are responsible for holding soil in 
place lessening erosion and thus embeddedness in the 
stream. If time permits make note of dominant over-
story and understory plant species by collection or pho-
tography.

10.Bank condition - Streamwalk team. Bank stabil-
ity is enhanced by shrubs and trees and/or permanent 
rock or woody debris positioned naturally along the 
channel. Bare spots indicate poor stability. Observe 
both sides of stream.  

11. Streamside cover - Streamwalk team. Shrub 
cover is considered optimum riparian growth as com-
pared with trees, grass and forbs. 

12. Riparian width - Streamwalk team. The ripar-
ian zone is an area between stream and adjacent upland 
characterized by distinctive higher plants and soil types. 
The riparian provides protection and cover to stream 
organisms, filters out toxic materials and is a source of 
small organic material for fish and invertebrate organ-
isms.

13. Width/depth ratio - Transect team. As a stream 
widens, there is more solar input to the water increas-
ing temperature which could be detrimental to cold 
water species. Shallow depth may be caused by sedi-
ment influx decreasing habitat availability to aquatic 
biota.

14. Riffle development - Streamwalk team. Riffles 
are assumed to offer more diverse habitat than a run or 
stream with uniform depth

Velocity/depth - Transect team. The combination 
of velocity and depth has a significant effect on the dis-
tribution and composition of the aquatic biota within a 
stream. This parameter is simply a descriptor.

If the stream meanders a lot and it is difficult to find a 
straight stretch then the float method is not applicable. 
Instead employ a current meter which you place mid-
way in the water column facing upstream. Note reading 
on the side of meter and record it plus the new reading 
after the instrument has been in the water a minute. If 
the stream is wide, take readings at 1/4, 1/2 and 3/4 dis-
tance across the stream. Note difference between read-
ings and divide by 60. Observe where the data point 
intersects on the curve and read velocity in cm/s. 

Examples:
slow, shallow velocity < 0.3 m/s, av depth < 0.5 m
slow, deep velocity < 0.3 m/s, av depth > 0.5 m
fast, shallow velocity > 0.3 m/s, av depth < 0.5 m
fast, deep velocity > 0.3 m/s, av depth > 0.5 m

Bank stability is determined along the entire reach by 
crew. Evidence of erosion and bank failure is noted.

Measure the width of the riparian zone which is the area 
between the stream and upland vegetation. The riparian 
habitat provides shading which cools the water and litter 
that indirectly serves as macroinvertebrate food.

Stream channel width is 
measured at each transect 
with a measuring tape. 
Depths are recorded at 
quarter, half, and three 
quarters distance across 
the stream. 
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MACROINVERTEBRATES
The benthic team collects six invertebrate sam-

ples randomly from a stream reach. Begin collections 
downstream and work upstream to avoid disturbing 
substrate. Once benthic team finishes, they exchange 
activities with streamwalk and transect teams. 

Return invertebrate samples to table site and empty 
contents into a tray containing a small amount of water. 
You may have to pick some of the specimens off the net 
since many tend to cling. 

Using forceps or a pipette for small fast-moving 
forms, remove specimens from tray and transfer to 
labeled jars or depression plates containing preserva-
tive. Pick both large and small forms for best sampling 

results. Stir up contents in tray or use a squirt bottle 
to accentuate movement and detection of organisms. 
PLEASE KEEP TOOLS TOGETHER.

Dissecting scopes for identification are set on a fold-
ing table with glassware and tools (pipettes, forceps, 
teasing needles and pencils).

We identify specimens to one of five Orders most 
common in Pacific Northwest streams. These are larval 
or immature forms except for some adult beetles in the 
sample.

Bioassessment of the stream macroinvertebrate com-
munity involves analysis of the following metrics.

1) species richness - the total number of species 
identified in the sample(s). Since we are time-limited, 
we can only differentiate one species from another.

2) EPT richness - the total number of mayfly, stone-
fly and caddisfly species in sample. These three orders 
of aquatic insects are the most sensitive of the five in-
sect orders and non-insects in the stream.

3) Biotic index - measures the sensitivity or toler-
ance of the macroinvertebrate community. Each spe-
cies has a certain tolerance value ranging from 0-10, low 
values the most sensitive. As an example 7 individuals 
belonging to species A have a tolerance value of 3 and 
1 individual of species B has a 0 tolerance value. Com-
munity biotic index is 2.62. The lower the index, higher 
the bioassesment - biointergrity 

4) Dominance - determine which species is domi-
nant in the sample. Divide this number by total number 
of specimens collected. Often high dominance indi-
cates a chemical or physical impact or limiting factor in 
nature, i.e. temperature

 5) Species diversity - An example, you have com-
munity X with 100 specimens and 10 species, each 
species with 10 individuals. Community Y also has 100 
individuals and 10 species but community Y has 1 spe-
cies with 90 individuals and 9 species each with one 
individual. Community X has perfect eveness and com-
munity Y  has high dominance. A high species diversity 
means low dominance and high eveness - a plus factor 
as to high biointegrity.

6) Functional groups - scrapers collect diatoms and 
algae off substrate. Collectors and filter feeders sweep 
or vacuum detritus from the stream bottom. shredders 
eat large bits of leaves and detritis enmeshed with mi-
croorganisms. Predators feed on other organisms. All of 
these food groups are important in providing the neces-
sary balance to the community.  The presence of more 
scrapers, shredders and predators is indicative of a high 
biointegrity. Also these three functional groups are usu-
ally EPT species. 
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