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INTRODUCTION

Concerns over the health of the fishery in the Fryingpan River in Colorado have led to a call for an assessment of
stream health. Certain native wildlife species, because of their biology, can be especially good indicators of habitat
condition. American Dippers (Cinclus mexicanus) are aquatic songbirds that inhabit fast-flowing mountain streams
in western North America. As top level specialists Dippers are particularly vulnerable to habitat alteration. Dippers
integrate a suite of environmental characteristics in selecting breeding habitat to enable reproductive success.
These environmental characteristics include the same characteristics that define healthy mountain stream
ecosystems. Dippers are dependent on clean, fast-flowing streams with abundant aquatic insect prey and a
sustainable riparian tree canopy. Because Dippers require both healthy stream and riparian habitat, alteration to
either will likely result in changes to Dipper population abundance, distribution and reproductive success. Because
Dipper success is closely tied to these environmental characteristics, Dippers are excellent biological indicators of
stream and riparian health. Surveys of American Dippers and their stream and riparian habitat on the Fryingpan
River below Ruedi dam were conducted to provide baseline information for future monitoring and evaluation of
the condition of the river. Additionally, the stream and riparian habitat assessment can be used in future
monitoring efforts to analyze future Dipper abundance and stream condition.

Dippers have evolved as specialists in mountain stream ecosystemes, utilizing aquatic macroinvertebrates for food
and the complex physical habitat that natural streams provide for foraging, nest sites and protective cover. These
specializations have resulted in a bird that is superbly adapted to this rigorous habitat but also in dependency on a
narrow range of food resource and habitat characteristics. Dippers select territories based on suitability of nesting
habitat (Price and Bock 1983). Sites are chosen to enhance survival and reproductive success. Nest sites are
located close to fast water, inaccessible to predators, protected from floods, located on a horizontal ledge or other
support, and typically located 2-3 m above water (Bakus 1959).

Factors that limit Dipper success, and consequently population distribution and abundance, include food density,
foraging habitat, and availability of nest sites. Where these factors are impaired Dipper populations are reduced.
Dippers rarely choose to breed if food density or nest site quality is below a certain threshold (Price and Bock
1983). Diet of the American Dipper consists almost exclusively of a variety of macoinvertebrates and fish. However,
breeding Dippers are more selective in their food choice; nestlings are fed a much larger proportion of
Ephemeroptera than adults consume in winter (Vickery 1992). Because the presence of “EPT” ((Ephemeroptera-
Plecoptera-Trichoptera) macroinvertebrate taxa communities are indicators of good water quality (Ward and
Kondratieff, 1992) and because Dippers positively select “EPT” taxa they can also effectively be used as indices of
biotic integrity for the bioassessment of streams. (Feck and Hall 2004). Dippers also need riffles to forage in and
mid-stream boulders as perches (Tyler and Ormerod 1994). The physical structure of a stream in combination with
the hydrologic regime, form a template that enables successful foraging. Alteration to either factor diminishes
habitat conditions essential to Dipper foraging success. Nest sites are commonly located on rocky ledges along
streams, behind waterfalls, on large rocks in the stream, and under bridges or other man-made structures (Kingery
1996). Four general requirements for nest sites are that they are: "1) close to water, 2) above high water, 3)
inaccessible to terrestrial predators, and 4) on a horizontal ledge or crevice for support" (Price and Bock 1983).
Finally, riparian vegetative cover stabilizes and provides a protective refuge for Dippers and also provides nest
sites. In Colorado, vegetation cover was significantly related to the distribution of dippers during the summer
(Price and Bock 1983).

Changes to stream or riparian habitat that alter the physical structure or biological characteristics of Dipper habitat
will impact population characteristics and ultimately survivability. Knowledge of the current distribution and
abundance of the American Dipper on the Fryingpan River provides a good baseline indicator of stream health.
Future Dipper monitoring and habitat assessments can be used to analyze trends and correlations between
changes in Dipper abundance and stream condition.



METHODS

Surveys for American Dippers were conducted three times during the breeding season of 2014 on the Fryingpan
River from the base of Ruedi dam to the confluence of the Roaring Fork River. Concurrently an assessment of
stream and riparian habitat condition was conducted using EPA’s Rapid Bioassessment protocol (Appendix 2). In
preparation for the surveys, Roaring Fork Conservancy sent letters to landowners along the river requesting stream
access . Only those properties for which written permission was granted were surveyed.

Initial surveys were conducted at the onset of breeding season which, at these elevations on the west slope in
Colorado, occurs during late March and April. During this phase of reproduction Dippers are establishing territories
and pair bonds and sing intensively, engage in territorial defense displays and nest building and consequently are
readily detected (Figure 1). Surveys were conducted by walking slowly along the streambank so that both banks
were visible. The number of birds seen and their location was recorded with a GPS. Nests sites of all documented
Dipper pairs were subsequently found and their location recorded with a GPS. Detailed maps with Dipper pair
locations, and nest sites are provided in Appendix 1. Double counting was avoided by noting if birds were flying up
or downstream, by noting their turning at the edge of their territorial boundary and by observations of Dipper
territorial encounters.

Figure 1: American Dipper building nest (nest site three). .

A second round of surveys was conducted during the nesting phase of reproduction. All nest sites which had been
previously located during the first round of surveys were re-visited to document nesting success. Observations of
adults delivering food to the nests served as evidence that nestlings were present and that reproduction was
successful (Figure 2). During surveys, care was taken to not disturb broods by remaining at a distance of greater
than 30 meters from the nest site.



Figure 2: Adult Dipper delivering food to nestlings (nest site number 19).



A third and final round of surveys was conducted during the fledging phase of reproduction while juveniles are
moving within their parents’ territory and still being fed by their parents. As confirmation of reproductive success
previously documented nest sites were again visited, this time to determine if nestlings had fledged. Observations
of adults feeding young provided evidence that parents had successfully fledged nestlings which provided
confirmation of reproductive success (Figure 3).
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Figr 3:Dipper parent eeding flegling (net site for).

Concurrent with the first round of Dipper surveys, stream reaches were delineated according to Rosgen’s
classification (1994) and an assessment of stream and riparian habitat quality was conducted for each delineated
reach using EPA’s rapid bioassessment protocol (Appendix 2). Maps and UTM positions of delineated reaches are
also provided in Appendix 1. Observations during the initial survey indicated that Dipper nest habitat was of higher
quality compared to the surrounding matrix of riparian-stream habitat. Observations also indicated that when
Dippers have young in the nest, foraging typically occurs within 50m of the nest site. Therefore, an additional
stream-riparian habitat quality survey, also using EPAs rapid bioassessment protocol, was conducted which
targeted habitat 50m up and downstream of Dipper nest sites.

RESULTS

Initial Dipper surveys documented 28 mated pairs and 28 active nests in the survey area. However, a second round
of surveys documented that only 23 of those 28 nests were successful while 5 of the 28 were not. Maps and UTM
positions of the survey area with Dipper pair sightings and nest location of nests are provided in Appendix 1.
Dippers chose to build their nests in a variety of sites including cliffs, boulders, bridges and tree limbs that
overhang the stream. At all but one site (nest site number seven) nests were located over deep, fast flowing water
and consequently inaccessible to most predators (Figure 4). Nest site seven is located on a cliff face on the
cutbank side of the stream and, although the site was historically located over a fast-deep flow regime, due to



dam-induced flow alteration, the nest site is over dry land. Nest locations varied in height above water level from
1 meter on boulders to up to 4 meters on cliff faces and up to 5 meters when nests were built under bridges.
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Figure 4: Dippers typically select nest sites that are located over fast, deep flows,
using moss from surrounding rocks as nest material.



Typically, parents foraged near their nest sites (within 50m) and delivered food every 1 to 2 minutes, often singing
while foraging. Sounds of nestling begging began only when parents were within a few feet of the nest but could
be heard even above the sounds of the river. Food delivery occurred by one of two methods; either the parent
would enter the nest to deliver food or would hover at the nest entrance while feeding nestlings (Figure 5).
However, parents would only deliver food to their nestlings if | was greater than 30 -40m from the nest; if |
approached to a distance closer than 30-40m, parents stopped deliver food to their nestlings, their behavior
became agitated with rapid dipping and blinking and singing ceased. Food delivery would begin again upon my
retreat to greater than 30m distant but only after a waiting period of two to three minutes.

. P . T -
Figure 5: Dipper parent delivers food to nestlings while hovering.

Stream-riparian habitat quality 50m up and 50m downstream of Dipper nest sites differed significantly from
habitat quality of the surrounding matrix stream-riparian habitat (Figure 6). Reach Habitat scores were compared
with Nest Habitat scores using a Paired Difference Test (PDT). The PDT was used to statistically evaluate the
difference between average nest scores and average reach scores. Analysis indicates that the difference between
nest and reach scores is statistically significant at the 99.5% confidence limit. Stream-riparian reach scores varied
from 116 to 155 out of a possible high score of 200. Nest habitat scores varied from 126 to 176. Habitat condition
ranges from optimal for scores that range from 200-166, suboptimal from 113-165, marginal from 60-112, and
poor for scores below 60. Reach number 13 at the base of Ruedi dam and nest site 24 which, was located on a
dam abutment and was later destroyed, were judged to be anomalous and were not included in the analysis.
Habitat score results are summarized in Table 1. Scoring data for reach and nest habitat data are provided in
Appendix 2.
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Some, but not all, instream and riparian habitat parameters differed between reach and nest habitat. Those
parameters that were relatively constant between reach and nest habitat included channel flow status,
embeddedness and sediment deposition. Channel flow status scored optimal throughout the survey area due to
dam-controlled flows. Embeddedness and sediment deposition parameters scored between suboptimal and
marginal throughout the survey area, also a consequence of dam-controlled stream flows. Those parameters that
differed between reach and nest habitat and that consistently scored higher in nest habitat included epifaunal
substrate, velocity/depth regime, channel alteration and all parameters that consider vegetative cover. Reach
habitat did not score higher in any category compared to nest habitat, except for reach 13..

Figure 6: Small pockets of good quality nest habitat is surrounded in a matrix of lower quality habitat such as
results from the roadcut that is seen in the distance.

Riparian vegetation on lower reaches is characterized by narrowleaf cottonwood-alder (Populus angustifolia-Alnus
incana) woodlands interspersed with willow (Salix spp.) and red-osier dogwood (Cornus sericea) shrublands.
Riparian vegetation at higher elevation reaches are characterized by Colorado blue spruce-narrowleaf
cottonwood/Alder-river birch (Picea pungens-P. angustifolia/A. incana-Betula occidentalis) woodlands in a mosaic
with red-osier dogwood and willow shrublands. Throughout the survey area the tree canopy is dominated by
mature and decadent individuals with little recruitment to replace dying trees. Dam-controlled stream flow has
diminished flooding flows and altered the timing of receding flows. Consequently throughout the survey area there
is only minimal cut bank-point bar development to enable seedling establishment and recruitment of young trees
to replace decadent and dying trees. Throughout the survey area floodplain is drying as indicated by the
encroachment of more drought-tolerant vegetation. Further, excessive soil deposition at the base of cliffs on the
cutbank side of the stream has enabled the colonization of vegetation and consequent elimination of potential
nest sites.
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DISCUSSION

Dam-controlled streams flows in the Fryingpan River below Ruedi dam in combination with anthropogenic
development have altered many of those environmental factors essential to the reproductive success of American
Dippers. Factors that limit Dipper reproductive success include suitable nest habitat which consists of available
nest sites, abundant and accessible forage, sufficient bank vegetative cover and disturbance.

Reproduction is energetically expensive. Parents must feed themselves as well as their fledglings, protect their
territory and guard against predators. Nest habitat conditions must be optimal for successful reproduction. Thus
successful reproduction can be an excellent indicator of habitat quality. Surveys documented that five of 28 initial
nest attempts were not successful. Four of the nests were abandoned and one was destroyed. Additionally, an
abundance of appropriate but unoccupied nest sites are present. The presence of a greater number of potential
nest sites than active, successful nests indicates that factors other than nest site availability are limiting Dipper
abundance on the Fryingpan River.

Throughout the survey area, except in those limited areas where Dipper nests are located, the velocity/depth
regime has been simplified as a consequence of diminished flooding flows and anthropogenic development.
Flooding flows sculpt the stream, carving out and creating the shallow riffles and pools required by Dippers for
foraging (Figure 7 and 8). Throughout the survey area, stream substrate is excessively embedded with fine
sediment. Flooding flows cleanse the stream of excessive sediment that clogs interstitial spaces between cobbles
that provides habitat where macroinvertebrates live and Dippers forage. Algal growth on the stream substrate is
excessive throughout the survey area and inhibits Dipper foraging (Figure 9). Flooding flows “flush” the stream of
excessive nutrients that result in excessive algal growth and redeposit those nutrients on surrounding floodplains.
Flooding flows thus replenish riparian soils with the sediment, nutrients and water required by riparian vegetation.
Receding flooding flows deposit soils, building point bars where cottonwood seedlings can establish and eventually
replace mature and decadent trees. Road-induced channelization is extensive and has eliminated vegetation and
straightened the stream (Figure 10). A naturally meandering stream with a natural flow regime, replete with
flooding flows of a natural duration with and period of recession, creates the intricate template upon which
biological diversity develops and thrives. Dam and development-induced habitat simplification has diminished the
resources needed by Dippers.

Figure 7: Quality Dipper nest habitat is found where complex instream and riparian habitat
create foraging, nesting and cover resources.
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Figure 8: The physical structure of a stream in combination with the hydrologic regime, form a
template that enables success. Boulders provide important perch sites while foraging.

(¥ LR
Figure 9: Excessive sediment and a heavy algal coat characterize the stream substrate through the
majority of the survey area.

12
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Figre 1: Anthropoei develpment has simplified instream strucure therzeby ellmlnétlng ip
foraging habitat and nest sites.
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During the nesting phase of Dipper reproduction, although adults must continually feed nestlings, the parents
behavior is secretive and cautious and the nestlings are silent (Figure 11). Upon approach of the adults, begging
nestlings become noisy enough to be heard above the roar of the stream. However, if | was closer than 30-40m
adults did not approach the nest to feed — regardless of the outcry from the nestlings. Only when the observer
was at a distance of typically greater than 50m did adults deliver food to nestlings. Implications of human
disturbance to nesting success can be implied from these observations. Recreational use of the Fryingpan by
fishermen is intense and is often focused near nest sites where habitat for fish is also improved compared to
surrounding habitat. Frequent disturbance by fishermen will likely result in reduced feeding of nestlings and may
impact reproductive success.

.

T

Figure 11: Parents must deliver food to nestlings almost continuously.
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American Dippers persist in the Fryingpan in isolated patches of higher quality habitat that provide the resources
essential to successful reproduction (Figure 12). Management of the Fryingpan River that included restoration of a
natural flow regime, sustainable riparian vegetation and reduced anthropogenic disturbance would likely see
increased abundance of American Dippers and restoration of a healthy river system.

Figure 12: Good quality Dipper habitat includes protected nest sites, foraging habitat and bank vegetation
cover (nest site 26).

e SN * s X

Recommendations for Future Monitoring

Suitable nest habitat, as indicated by the presence of available nest sites, was mapped for future monitoring
efforts (Appendix 1). Suitable habitat is identified as well as successful and unsuccessful nest sites. Suitable habitat
and nest sites should be surveyed yearly for presence/absence of Dippers during phenologically appropriate times.
Stream reaches should be surveyed in detail every five to ten years. Yearly presence/absence surveys will indicate
statistically significant, short-term watershed trends while detailed surveys will enable a statistical look at long
term stream reach trends.

15
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAM NAME LOCATION
STATION & RIVEFMILE STREAM CLASS
LAT LONG VER BASTN
STORET # AGENCY
WWESTIGATORS
FOEM COMPLETED BY DATE EEASON FOR SURVEY
TIME AM O PM
Habitat Condition Catezory
Parameter Optimal Suboptimal Marginal Poor
the 40-70%, mix of stabla 20-40% mix of stabla Lass than 20% stable
1. Epifannal liabitat; wall-mited for habutar; habatat liabatat; lack of habatat is
Snhstrate’ apifamal Lc}]anz._hm and | fill colenization potential, | avarlabality less than obviows; substrate
Anailable Cover fish eover, mix of ags, adequate habitat for desirable; subs wnstzble or lacking.
submerged logs, imdarent | mointenance of fraquently distmrbed o
banks, cobble or other populations; presence of | removed.
stable habitat and af stage | additienal substrate m the
to allow full colomization | form of newdfall, It not
potentizl (1e, logz/mags | vet prepaed for
that are not new fall and | colomzahion (may rate at
not Tansient]. lugh end of scale).
SCORE 0 19 18 17 16| 15 14 13 12 11 0w 9% 8 7 6|5 4 3 210

1. Embeddedness

SCORE

3. Velocity/ Depth
Rezime

SCORE

Parimeters to be evihigted in spmpling meach

4, Sediment
Depaosition

SCORE

£. Channel Flow
Status

SCOEE

Gravel, cobble, and
beoulder particles are 0-
25% sumvounded by fine
sadiment. Layering of
cobble provides diversiny
of niche space.

Gravel, cobble, and
boulder particles are 25-
50%% swrounded by fine

Gravel, cobble, and
beuldar parnclas are 50-
T3% smrownded by fine
sadiment.

Gravel, cobble, and
boulder paticles are move
than 75% sunounded by
fne sediment.

20 19 18 17 16
All fouwr velocity/'depth
1ezimes present ((slow-
deep, slow-shallow, fast-
deep, fast-shallow).

muszing, score lawe1 than
if missmg other egimes).

mw % &8 7 6

Only 2 of the 4 habitat
1egimas presant (if fast-
shallow or slow-shallow

are mussing, score low).

543 210

Dominated by 1 velocity
depth regime (usually

slow-deep).

Little or no enlargeiment

Some new Increass 1 bar

(Slow 15 = 0.3 mfs, deep is
- 0.5m)
0 19 18 17 16| 15 14 13 12 11 0w 9% 8 7 6|5 4 3 210

Moderate deposition of

Heavy deposits of fine

Water reaches base of
bath lowrer banks, and
minial amenmt of
chamnel substrate 15
exposed.

Water fills =75% of the
available chau:e'_: or
25%% of chaimel

substrate 15 exposed.

of 1.hud_ or point bars formation, mesthy from new zavel, sand or fine materizl, mereased bar
and less than 5% of the gravel, sand or fine sadiment on old and new | development; more than
bottom affec '.\ed::} sadiment; 5-30% of the bars; 30-50%% of the 50% of the bottom
sadument deposition. bottorn afacted; slight bottom zfected; sadmment | changing frequently;
deposition m pools. deposits at obstrections, pools almest absant dus to
constrictions, and bends; | substantial sediment
modaate depesitton of deposition
pools prevalent.
0 19 18 17 16| 15 14 13 12 11 w % &8 7 6|5 4 3 210

Water fills 25-75% of the
available channel, and/er
1nffle subshates are mosthy
exposed.

Very little water m
channel and mostly
present as standing poals.

0 19 18 17 16

15 14 13 12 11

mw %2 &8 7 6

543 210

'_-'ap id Bicassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GEADIENT STREAMS (BACK)

Wadth (zcome each
bamk npanan zous)

SCORE __ (LB}
SCORE (RB)
Tatal Score

Habdtat Ceondirion Caregory
Parameter Optimal Suboptimal Mlarginal Poar
6. Channel Chanmebztion ar tomae chamnelzation Charmelzation may be Barks chored with gabuon
Alverarion dhedzme shoent o present, wmally moaress | eoensive; swbankments | or cament over 30% of
pamarnal; strearm with of bndze abutment:; or shorme struchoe: the stean reack
nonmal patiEm evdenee of past present on both baxnks; chanmalized and
chumelization ie and 40 0 B0%: of streams | disupted  Instream
dredzmg, (greater tham veach chamehsed and habata preathy alsered or
pazt 20 yx) may be diaviped remaayed ately.
presans, but recent
chaimelizaticn is ot
present
SCORE X 19 18 17 16 15 14 13 12 11 m 9 &8 7 6] 3F 4 3 210
&Eﬂﬂul-ﬂt‘!lﬂ.ﬁ &ﬂmm IJEI'L&: &‘C.‘I:Lﬂul] r.iﬂ‘].l-m:bmd Gmluﬁ.\llﬂtmﬂ
7. Frequency of redatvely fequent; rane | mftequent. distance Taotiom coutours provide | shallow niffles; poor
Rifflez (or bends) aof destance betamen riffle: | between riffles dnaded by | some habetat: dectamee habatat: destance betoeens
drnidad by vndth of the tive wdth of the stream s | between nffles draded by | niflas draded by the
steanm <T:] (generally 5 | between 7 to 15, the width of the stream is | wadth of the sheam s a
to T); vanety of habetat 1 betweean 15 o 25 ratio of =15
ke Insrresm: whese
£ niifles ae contimung,
n placement of bouldes o
; u'lhlrh'rg\o_ nataal
. obsinachon i Iportnt
EE(CIR.E X 1% 18 17 16 15 14 13 12 1 0 % &8 7 &6]35 4 3 2210
|
=
£ Bark: mable; evidence of | Dloderately stable; Iloderaely wmstable: 30- | Unstable, moamy eroded
= | 5 Bank Stabiiry srozon or bank fathoe mfrequant, soall areas of | 60% of bazk m mach bhas | ames; "mw” areas
Z | izcore each bank) absant or mmomal; hinle | erosion mosthy healed araas of evosion; hagh frequent along strasght
E potential for fshoe over. 5-1Pecfbamkm | erosion potestial damg | sechons and bend;
= | Note dotenune left | problems. =5 ofbenk || resch bas aeas of eronon. | floods obvious bank sloughing:
= | or right sida by affected 50-100%¢ of hank has
£ | facing dowmsmea, aromonal scars,
5 SCORE (LB} |LefiBak 10 g g o 5 4 3 2 1 0
= |SCORE___ (FE) Fught Bask 10 9 B 7 [] 5 4 3 2 1 0
E.; Mare than 0% of the T0-90% of the 30-T0% of the Less than 50% of the
£ | % Vegetative streambank nerfaces and | sreambank aufaces sreambank srfaces streambank nafaoes
S | Protecrion (scom manediste ripaisn zeme | coversd by masve covered by vesetation, covered by vezetation.
= | sach bank) covered by nre vegetagon, but one class | deauphon obons; draupticn of treambank
vegetation, meluding of plants is not well- patches of bare soil or vegetation 13 very high;
e, understory shrobs, | represented: dasnaption closely cropped vegetation | vegetation has besm
o Ty evudan g not affecting | conmmeny less than one- remved 1
n:a.l:rnp]::.h-: wvezmtahie full me: g’m‘l.‘]: pmzlti:ll Tualf of the pct-z.‘i.ﬂ p]:nd' 3 centimeters or les m
disupnien trowgh o amy grest extent mete | stubble beight remaming | average smbble heighe
Daring ar o than one-half of the
numamal or nod evident; || potestial plant subble
almpeat all plants sllowed | heisht renuining.
to grow natwally.
SCORE__ (LB} Lefi Bank 10 9 8 T L3 ] 4 3 2 1 9
SCORE ___(RB) Bank 10 9 8 7 [ 5 4 3 2 1 0
Width of riparian zons Widsh of nipanan zone Width of riparian zome 6 | Width of ripanian zone <6
10. Riparian 1B moeters: lmuman 12:18 owters; lnzzan 12 owtmrs; hizzan owéers: bitle ormo
Vegetanve Lone activites (Le. parkmz aetane: have impacted | actnaties have mspacted | niparian vegstanon doe o

lots, roadbeds. clear-cuts, | zome only mmmeally. zome 3 great deal nmran activities,

Lawms. or cnops) have not

mpacted sone

Left Bank 10 ] B 7 ] 5 4 3 2 1 0
ight Bak 10 9 B 7 [ 5 4 3 2 1 {

A8
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GEADIENT STEEAMS (FRONT)

STREAM NAME LOCATION

STATION = FIVERMILE STREAM CLASS

LAT LOMNG IVER. BASIM

STORET # AGENCY

DVESTIGATORS

FOFM COMPLETED BY DATE EEASON FOR. SURVEY

TIME AP
Habirat Condinion Category
Wm—t— Dptimal Suhoptimal Marginal Poor
Greater than 5% of 30-30% nux of stable 103075 nux of stable Lass than 10®% stable
1. Epifannal subsrate frvorshle foa Tabarer well-sued for bbitar; hakizat habitar; lack of habitat is
Substrate epfm.:: colomizsban and | full cabun;r.a‘..iun.pu'bmh.l'_ I-.'a.lla.hﬂjj.']r.: than obraous, sshztrate
Available Cover fish cover; mox of suags, | adequate habuas for deswable; substrate mstable or lackng
sumerged logs, wdaow | muanmsnance of frequently distabed o
hanks cobble or athe populasons. presence of | remoned
siable habtat and at sage | addinonal sobstae m the
o alkow full colomization | form of newfall, bat not
potental (1e logsimags | yet prepared fin
that am not mew Bll and | colomzation (nay rate at
Dt tansient). high el of scale)

'_E;'SCL':IR.E N 12 18 17 6] 15 4 13 12 1) I & &8 T &5 4 3 210

‘;—-' hiochae of subsoats Nixhow of soft sand, pmd, | All nmd or clay oo sand Had-pan clay or bedrock;

% 2, Pool Subsirare | msterials, wath mavel and | or eley: mmad may be oo hirtle o mo root B FOOT BLAE OF VEZetanon.

E | Characterization  |fom smd prevalest oot | dominem some root mats | mat mo subpoersad

E s and submerged and mbrearged vegetation | vegetton

g VREStAON SO present

-i'E-CCIRI 20 19 18 17 6] 15 14 13 12 11 J 0o 9% & 7 6] 5 4 3 210

; EBven mex of large- Muyority of pools luge- Shallow pools muach more | Maenty of pools mmll-

& | & Pool Variahiliy | shallow, lage-desp deep; vary few shallow: poevalent than deep pools. | shallow or poods absent

Fl small-shsllow. snmall-desn

£ poals precent

ESEEIRE 2D 19 18 17 1615 14 13 12 11 |10 9% & 7 &]5 4 3 21 0

|-

j Littde or no enlmpement | Sowme new merease nbay | Moderate deposition of Heavy deposits of fine
4. Sedament of mlands o1 pomt bars formaton mosthy from mew el zand or fine matertal mereased bar
Depositon and lass tham =20% of the | @avel, sand or fine sedument on old and new | development; mere than

Tbottom affected by sedmment 20-507 of the 3 50-B0%% of the B0R'% of the bonom
sedmen deposaton bottom affected. lighe bottiom affected: sedmvent | chansne frequently; poal:
deposton i pocls deposts 3t obsouctions, | almost absent due
consmictions and bends. | substmeial sediment
moderate deposshon of depowuton.
pools prevalen:
SCORE 20 19 18 17 16] 15 14 13 12 11 |10 9% & 7 6] 5 4 3 21 0
Water reache: baze of Water fills =75% of the Water fills 25-75% of the | Viry Listle water in
£, Channel Flow both |owar banks, and avarlable chanel; or avanlable chamnel, and'or | channel and mostdy
Seafus meinimal smseemnt of 25% of channel subsnate | rifle sobstates e mostly | presen a0 somding pools
chane| substate 12 12 emtpeoned. eposed
opozed
SCORE 20 19 18 17 1615 14 13 12 11 |10 % & T 6] 5 4 3 210

Rapid Bieassessment Protocols For Use in Srreams and Wadeable Rivers: Periphyron, Banrhic

Macroinvertebrates, and Fish, Second Edition -
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Tiote: determmae ledt
or night side by
fli:dcn‘n:mn;

SCORE__ (LB}
SCORE__ (RB)

10. Riparian
“egetative Zone
Widch (score each
hank rpanian zone)

SCORE__ (1B
SCORE ___ (RE)
Total Score

Habatnt Condiriow Category
F
— Qptimal Suboptin] Marginsl ot
6. Channel Chameelszabion ar Sorme charmelizasion Charmelizafion may be Banks shoved with pabion
Alreration dredgmg absent or peesans, wenally in areas of | exensive: ambanbmenss | or cement over 80P of
moinimaal: strearn with herdee abumasnts; o shening structures the steans peach
novmal pathe evidence of past presen on both banks; and | chennelized and disgpied
chasmelizstion i e., 40 1 B0%e of uveam reach | Instears hahitat greatly
dredgmg, (preater than chammelized md diaupted. | altered or remcred
past 20 y1) may be ey,
peesant, bus recan:
charmelization 1 mot
preEsent
SCORE X 19 18 17 16115 14 13 12 11 M & &8 7 &]3F 4 3 210
The bemels im the sweam | The bends mthe soeamn || The beands mithe soean | Chanme! soraight
7. Channel mrreate the sheam :Im_:"lh e e the SSream ng'.l:. ncre1se the sheam |.c|:|.5']1 naterway has besn
“imnosiny 3 104 nmoes lomger than o | 1 te 2 omses longer thanif || 1 to 2 mmes bonger than if | chomnelized for a long
it was in g :Er.::gh.t line it was in s :.'.l.'a.l._d.l‘_ line. itwasina :h::.l;l! Lise distmaze
(THote - chamnel braxdmg
considered nommal i
£ eoastal plams and other
z low-Jyiing avews This
z parEmetar 15 Nt exaly
'E_ rabed in daese svens )
= | SCORE XM 1% 18 17 16115 14 13 17 11 m % 8 7 &]5% 4 3 210
B
e Banks sasble: evidence of | Modaately smble: Llodeately unatable. 30~ | Unstable, muwy eraded
= | 5 Bank Stabilicy aroson or bank fahas ifrequens, small amas of || 60% of bank misach bas | amas; "nw” amas
E | (:core each bank) | sbuen ox mmiven) lisle | eocicn meatly beslad arensy of @eson; high frecpoent slone svaight
= potensial for fitue over, 5-3Pcofbank m || evosion potential dunng sectons and bends;
- probleans, <5%eof bank  |reach has avess of eosion || foads. obuiows hank sJoushons
® affacted 6010025 of bank has
% ﬂﬂmﬂl |
f:' SCORE___(LB) Left Bank 0 % 8 T & < 3 2 1 0
S |score__®8) [RightBak 10 9 ] T 6 4 2 1 0
% Mige than 0% of the T0-90% % of the soeambank | 50-70% of the soeambank | Less than 50% of the
% 9. Vegetative streambank surfaces and sfice: covered by matne | smfaces covered by strearmhank swrfaces
5 | Protection (score mmpedizte mpanan zone | vegennon buf ope class | vegetanon: dismpton covered by vegetanon
& | each bank) covered by native of plant= & not well- obvion; patches of bare | disruption of stearmbhank

vegetanon meludmg represented. dismupnon sodl or closely aopped vegetanon 13 very hught
treess, understory shrbs, | eadent but not affectng || vepetabon conmron; lezs | vesetation hos been

o nomwoody full plant mowth potenzal | than one-lulf of the remyoned to

macroplytes; vezetatine |t any peat ecent; noee || potental plant stubble 5 centreters or les: m
ampnen trough praong | then one-half of the negivt remoInIng Fverape smbbla heyghn

o mowme ouninu] arnot | potental plant stubble

edent; almost all plants | hetghe renaamng

allowred to mrow naturally

Left Bank 0 9 7 & 5 4 3 2 1 0
Fizht Bank o 9 B 7 [ 5 4 1 0
Width of riparisn zeme Whidth of riparian rene 12- | Width of vipanian rese 6- | Width of npanan rone <6
=18 moeters; haman 18 maters; bunuan 12 moaters; haman meters: Little or no
activities (Le., parking sctivities hove ipacted | setivities luve impacted | mpansm vesetaton due to
lots, roadbeds, clear-cuts, | zone ouly memmally one A great deal buran actiathes

lewms, o evops) huavve net

Erpacted zone.

Laft Bank o % 7 [ 5 4 3 2 1 (]
Bight Bank 1w 9 7 [ 5 4 3 2 1 0

A-10  Appendix A-1° Habirar Assessment and Physicochemical Characterization Field Dara Sheeis - Form 3




