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ABSTRACT

During the 1994-95 and 1995-96 school year students from Forks of Salmon School participated
in a macroinvertebrate and temperature monitoring program within the Salmon River watershed.
Six creeks were sampled using the EPA Rapid Bio-assessment protocol under the technical
expertise of entomologist, Jon Lee. Habitat conditions were evaluated in each stream based on
the metrics developed from the samples. Water temperatures were measured using Hobo Temp
electronic sensing devises during August and September of 1995, Ambient temperature in the
riparian and upslope was also monitored in Butler Creek.

Students from Forks of Salmon School participated in all aspects of the study, including field
collection and lab work. Additional watershed field activities occurred throughout the school
year. These included amphibians and geologic studies with technical support from
professionals. These cross-curricular activities integrated the watershed theme into the
classroom. The Salmon River Restoration Council provided countless volunteer hours in
support of the student projects and has currently taken over the responsibility of finalizing this
report. -

INTRODUCTION

The Salmon River is a Key Watershed and refugia for important fish stocks within the Klamath
Basin. Forks of Salmon Schools lies within the heart of the Salmon River subbasin. Watershed
education has been an integral part of the school curriculum since the early 1990's. Students
have participated in local restoration and monitoring efforts, investigated the unique niches of
their own backyards, participated in workshops and basin-wide conferences and shared their
knowledge with their community and other students. Sue Terence, the teacher at Forks of
Salmon School, developed an integrated, cross-curricular program, which engaged students in
critical thinking and developed a genuine sense of stewardship for their watershed. The Salmon
River Restoration Council and community volunteers supported the students’ efforts during this
time. Additionally, two exceptional AmeriCorps members, Becca Quinones and Kate
McElderry Harrison, served as community coordinators during the 1994-95 and 1995-96 school
years, respectively. Several grants were secured in order to carry out the overall watershed
education program: USFWS, 319H, KRIS Project; SCSSO, SEAMS Project; Humboldt Area
Foundation and the USFWS, Watershed Education and Stewardship Program, which focused on
macroinvertebrates and temperature monitoring.

Changes in staffing at Forks of Salmon School in 1996 and the increased support of the Salmon
River Restoration Council have brought this particular project to its current status. An
amendment to this project was approved by USFWS in which the Salmon River Restoration
Council completed the work that was begun in October 1994 by the Forks of Saimon School.
This involved compiling the existing data, interviewing the school staff and technical specialists
and identifying student work and activities.
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The focus of the Watershed Education and Stewardship Program was to:

. Deepen student knowledge of and appreciation of aquatic ecosystems and
watershed processes.

. Strengthen partnerships within the community.

. Foster a sense of respect for the watershed

. Understand the importance of macroinvertebrates and water temperature to
anadromous fish.

. Understand the importance of diversity.

. Begin to learn to use a database and a GIS system to organize information.

. Leam techniques to share information.

. To benefit from contact with professionals and community members.

Jon Lee, entomologist, served as the technical advisor to this program. He spent three days in
the field with students in the fall of 1994 and the spring and fall of 1995 collecting aquatic
macroinvertebrates. Included in this report is the technical write up of their findings and the
analysis by Jon Lee.

DESCRIPTION OF STUDY AREA

The entire Salmon River Watershed was studied by the students of Forks of Salmon School.
Aerial photographs, maps and photos were utilized. Specialists from the USFS, Karuk Tribe, the
Salmon River Restoration Council and local community members provided background history,
as well as on the ground field support for a variety of watershed activities.

Specifically, macroinvertebrate sampling was completed in Butler Cr., Grant Cr. and Somes Cr.
in the fall of 1994. Butler Cr. and Grant Cr. were sampled in the spring of 1995 and again in the
fall of 1995 along with McNeal Cr., Nordheimer Cr. and Crapo Cr. All of these streams are
tributaries to the mainstem of the Salmon River subbasin within the Klamath River System,
except McNeal Cr. which is a tributary to the South Fork of the Salmon River.

Temperature monitoring in 1995 occurred near the mouths of the following tributaries of the
Salmon River:

Matthews Creek Olsen Cr.

Crapo Cr. Indian Cr.
Nordheimer Cr. Big Creek

Black Bear Creek Knownothing Creek
Little North Fork Boulder Guich
Methodist Creek Butler Creek

Grant Creek Duncan Creek

Wooley Cr.- upstream 7 miles
Salmon River- above and below Wooley Cr.
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METHODS AND MATERIALS

Macroinvertebrate Sampling

The EPA Rapid Bioassessment method, modified for California, was used. The collection
method was demonstrated by entomologist, Jon Lee, in the field during the fall of 1994,
Students participated by collecting samples in riffles according to the protocol. Students keyed
insects to order in the classroom with Jon Lee’s assistance. The method requires a validation
sample be keyed by a qualified lab, which was done by Jon Lee. His report is included.

Temperature Monitoring

Protocols established by CDGF and the WQCB were implemented. Electronic temperature
thermistors, called Hobo Temps were calibrated and deployed by students with the help of
AmeriCorps members and Salmon River Restoration Council community volunteers during the
late summer and fall of 1995, Cooperative temperature studies with the USFS and Karuk Tribe
were developed. The LogBook software was used to launch and retrieve the electronic data.
Data was downloaded using a lap top computer in late October 1995. Temperature data were
input into the KRIS system.

RESULTS AND DISCUSSION

Macroinvertebrate Sampling

Field collections occurred on October 17-18, 1994, May 30, 1995 and October 16, 1995.
Students were accompanied by entomologist, Jon Lee, teacher, Sue Terence, AmeriCorps
members, Becca Quinones and Kate McElderry Harrison and teacher aide, Tina Bennett.
Approximately 24 hrs. were spent in the field and classroom with students and an additional 67
hours of lab time for identifying samples by Jon Lee.

Data analysis included the following primary metrics:!

1. Taxa Richness (total number of taxa). Taxa richness generally decreases with
increased disturbance.

2. EPT Index (total number of Ephemeroptera, Plecoptera and Trichoptera taxa).
The majority of taxa in these three orders are sensitive to habitat degradation.

3. Percent Contribution of the Dominant Taxon. A high percent contribution of the

dominant taxon suggests a stressed environment.

! Lee, Jon, Macroinvertebrate Report to Forks of Salmon School Project.

Page 3 of 9






Watershed Education and Stewardship Program
Project # 95-E-07 Final Report

the tributary stream temperatures indicates that Grant Creek is the coolest , with maximum daily
temperatures not exceeding 15C; Crapo Creek was the next coolest, with maximum temperature
not exceeding 18C; Wooley Cr. was below stressful for salmonids, but a little warmer than the
previous two and Nordheimer Creek was the warmest of the four streams between late August
and early October. The temperature monitors were not deployed in Grant Creek or Wooley
Creek until late August, which may have been after the hotter temperatures in early August, as
shown in the trends of the temperatures of Nordheimer and Crapo Creek, which were monitored
from mid May through early October in 1995.

Another KRIS chart shows that relationship between the water, and air temperatures in the
riparian area and upslope in the Butler Creek Watershed, near the mouth between August 20"
and September 28, 1995. The difference between the maximum daily water and riparian
temperatures was about 7 degrees Celsius, with the air temperature showing greater diurnal
fluctuations. The difference between the air temperature in the riparian area and upsiope was
almost 10 degrees Celsius, with the riparian area cooler and having less diurnal fluctuation. The
influence of air temperature on the stream temperature needs further investigation, as other
factors such as volume, aspect and geology should be included.

The third KRIS chart shows the relationship between the maximum daily stream temperature in
Wooley Creek at the mouth and the Mainstem Salmon River above and below Wooley Creek. It
also shows as well as the comparison between the stream temperatures in Wooley Creek at the
mouth and 7 miles upstream from August 20® through September 28, 1995, The difference in
temperature upstream and downstream of Wooley Creek was only about 1 degree Celsius.
Wooley Creek at the mouth was on the average 3 degrees Celsius lower than the mainstem
below the confluence. An understanding of volume and the relationship it has to the ability to
change temperatures in streams is important to understand for future study design. Wooley
Creek appears to have some influence on the mainstem temperature, which may be significant,
considering the large volume of the river in the lower part of the watershed. Within Wooley
Creek itself, there is a 1 degree warming over the lower seven miles. Deploying the temperature
monitoring devices earlier in August may have picked up higher maximum temperatures.

Student Activities

Students from Forks of Salmon School participated in numerous, cross-curricular watershed
education activities during the course of the 1994-95 and 1995-96 school years. These included
amphibian studies, bald eagle surveys, wildlife observations, fall chinook spawning ground
surveys and carcass counts, riparian restoration (tree planting), journal writing,
geography/geology studies, temperature studies and macroinvertebrate studies. Many natural
resource professionals shared their knowledge, both in the field and in the classroom.

Jon Lee, entomologist, assisted the students with field collection and lab identification of
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macroinvertebrates. Field sampling occurred on 10/17-18/94, 5/30/95 and 10/16/95. Students
collected macroinvertebrate samples from riffle habitat in the following streams: Somes, Grant,
McNeal, Butler, Crapo and Nordheimer Creeks. Samples collected on 10/17-18/94 were keyed
to family by students in the classroom with the expert assistance of Jon Lee. Students leamed to
identity anatomical parts and functions, as well as to use a dichotomous key and proper lab
procedures. Additional samples were identified and analyzed by Jon Lee in his laboratory,
providing the metrics included in this report. Samples of student work and photographs of the
collection days are included in the Appendix.

Temperature monitoring occurred in eleven locations between August and September 1995,
Students deployed Hobo Temps, electronic temperature sensors, with the assistance of
AmeriCorps community coordinator, Becca Quinones and Salmon River Restoration Council
volunteers. Students from Forks of Salmon School, Sawyers Bar School and Junction School
have participated in monitoring stream temperatures throughout the Salmon River in partnership
with the Salmon River Restoration Council and the USFS since 1995.

Students were exposed to the new GIS-based system, KRIS (Klamath Resource Information
System). A work station was set up at Forks of Salmon School. During the spring of 1998,
Salmon River Restoration Council staff input the macroinvertebrate and temperature data into
the KRIS system. Jim Villeponteaux, SRRC Technical Director and Sue Maurer, SRRC
Watershed Education Coordinator met with students from Forks of Salmon School, Sawyers Bar
School and Junction School to familiarize them with the latest version of the KRIS system and
to demonstrate its use as a tool for understanding and housing data from the Salmon River
watershed. All future data collected by SRRC and students will be housed in the KRIS system.

The involvement of students in “real” science within their watershed 1s an exciting approach to
education and stewardship. The effectiveness of strong professional support and roll modeling s
evident in the deeper level thinking skills that students developed. Samples of student reports
are contained in the Appendix that iilustrate the integration of the watershed theme throughout
the curriculum in the classroom. Sue Terence, teacher, did a masterful job in developing these
skiils and the excitement of inquiry in her students. Informal tracking of past students in the
program indicates an interest and involvement in watershed stewardship activities. Several
students now work with the Salmon River Restoration Council and participate in local field
work, when available.

SUMMARY AND CONCLUSIONS

Measuring the value of student learning, awareness and the development of a long-term

stewardship ethic is difficult. The students of Forks of Salmon School were exposed to a wide
range of watershed processes and the biological composition within their watershed. This was
possible because of the strong support and partnerships developed within the community. This
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included the vision and commitment of teacher, Sue Terence, the coordination and attention to
detail of AmeriCorps members, Becca Quinones and Kate McElderry Harrison, the role
modeling of SRRC members like Petey Brucker and other community volunteers, the daily
attention on teacher aide, Tina Bennett, the professional support of natural resource
professionals, like Jon Lee and the enthusiasm of the individual students.

Integration of watershed education concepts and activities across the curriculum is a key to
student learning. The opportunity for students to “learn by doing” now exists for the 1998-99
school year with the support of the SRRC and funding through CDFG (Thompson Bill). A
watershed education coordinator will be working with students and teachers from the three river
schools, coordinating field work with existing restoration activities, developing/applying
appropriate classroom curriculum and training teachers. A model for long term sustainability of
school-based watershed education with the SRRC as the lead partner will be developed in order
to meet the challenge of staff changes at the schools.

Macroinvertebrate studies in the Salmon River are in their infant stages. Further assessment will
be necessary in order to monitor change over time. Additionally, a reference stream (perhaps
Wooley Creek) should be selected in order to provide a local community similarity index.
Macroinvertebrate assessment is technical and time consuming. Coordination and funding by
the Salmon River Restoration Council and the technical support of an entomologist will be
required in order to be successful with student involvement in the future.

Temperature monitoring has and will continue to occur throughout the Salmon River watershed.
A coordinated program with the schools, the SRRC and the USFS now exists. SRRC has taken
the lead on this program and will continue to house the temperature data and analysis within the
KRIS system and to provide community outreach to the schools and the community. Assistance
and professional guidance in developing appropriate study designs based on evaluating the
results each year is critical for meaningful understanding of the temperature regime within the
Salmon River.

Continued support by USFWS for the 319H KRIS Project and the commitment of the SRRC
through the Subbasin Planning efforts and the Community Restoration Program (CRP) which
involves schools and community are vital links to long term success of the recovery efforts and
in developing a sense of local responsibility and a stewardship ethic within the Salmon River
Watershed.

Page 7of 9



Watershed Education and Stewardship Program
Project # 95-E-07 Final Report

SUMMARY OF EXPENDITURES

Budget ltem Description Amount
a. Salaries Jon Lee $1,811.00
Sue Terence $500.00
SRRC Staff $2,380.00
Total Salaries: | $4,691.00
b. Travel Mileage $318.00
c. Non-expendable Fuji Camera and Film & Quicktake $1,105.00
Equipment Camera
e. Operations & office supplies and copying $300.00
Maintenance
f. General & Overhead $352.00
Administrative Expenses
Total Requested: | $6,766.00
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APPENDIX
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Sampling Stations

~ Richness Index for 3 Salmon River Tribs - Fall 1994
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Forks of Salmon School Macroinvertebrate Field Day

1995 Fall Field Trip
Collecting Samples
at Nordheimer Creck




Students working
with experts
in Classroom

US Forest Service Geologist, Juan de la Fuente working with Forks Student
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The agriculture people say, "We use the mast water
thersefore we should keep the most water.” And the peuple who
need water to drink say, "Wait a minute, what's mare
important us having water to drink or you having water for
artichokes?" And the agriculture says, "Well if we didn’t
grow food you wouldn’t sat so drinking doesn't matter." So
when there’s not encugh of something all you get is big
fights. So the more people putting more demands on water the
more fighting you get. When you have people fighting a#ar it
they =ach want to keep their share of the water and make
gveryone else take lzss water.

No@ the pecple who just want water in the stream for
the fish say, "The fish have come in last. The fish never
filed for any water rights. They're just fish they can't
even write." And what happens is that you have watef taken
sut of the stream like this to irrigater a pond or something
and less and less water remains in the main stream.
Agriculture takes it out,. cities take it out, industry takes
it out. Alot of times streams are just used to convey water
for irrigation. Thats what happened to Bear Creek, its ;ust
irrigation water. So we have had to change natural
watershads. Here in this valley (Rogue) we import water from
another watershsd. In Los ﬁngeles théy impart water all
the way from Colorodo. Incredible! Los Angeles just became
bigger and bigger and then there demand for water was so
great that they had to import water from all over including

from Northern California and the Colorado River. If you



want to get into some really major fights you just watch
peaple fight over water.

Now in your watershed one of the big things they do
iz log. When they clearcut, the tree rocts are gone and the
dirt is totally exposed. So when it rains the sediment is
washed down inte the water. Alot of times for some reason
the clearcuts never get replanted. This big scar just
stays on the hillside. I think we have taken advantage of
trees the way we have taken advantage of water. fAnother
result of clearcutting close to streams or rivers is that
the water gets hotter because it doesn’t get as much shade.
Whern you couple this factor with say a drought the water
can get so hot the fish can’t survive. Salmon and Trout
can't live in water thats more than 73 degrees.

Here in Ashtland there is a battle going on over this
creek we are walking on, Ashland Creek.
It is part of Ashland’s water supply and they want to keep
it clean. They have to store it and so there is a big
reservoir about five miles up the creek. Sediment that
ceomes down the stream above the reservoir fills the
reserveir, so they have to clean the reservolr gnce in a
while. So they drain it amd hit it with fire hoses. They
can’t dredge it or truck it out because it's so hard to
truck it out, it would be like six—hundred truck loads. So
they have to spray the sediment down the river because it's
too hard to truck it eut. But that gets everyvbody mad. 5o

the city of Ashland gets in an uproar about what to do with




their own water supply. And the pecple who want fish in the
streams say one thing, and the people who want to drirnk
water in Ashland say another.

One of the water problems we have here in Ashland is
not ju%¥ water guality, but water gquantity as weil. When
yaou have a drought like we’ve had for the last eight years,
whatever pollution that might be coming in from agriculture
or cities or failing septic systems of natural runaff 13
concentrated because there is less water. So it gets pecple
all upset because rot only do they have inadeguate water
gquanity, the water they have 1s dirty. That's simply a
factor of having less solution in the stream. The water
quality in Bear Creek went down for the firgt time this last
rouple of years because of the drought. Now it's getting
netter because we’'ve had a wetter winter.

One of the things you can do to solve your watershead
problems is to get people to work together and that's hard.
But you have to get them together to talk about why they
think the watersnead is important and how they use water.
If there’'s not encugh to go around you need to make them
realize that one of the best things to do is make them all
equally unhappy. Because if saomaecone’s happy it is because
they gor more than their share of the limited water suppply.
So you have to compromise. Pecple need to recagnize the
fact that that reeds to be done. What you den’t realize is
what happens to growth. fit what point do you allow paople

to come into where you live and use up all the water so that



it’s dirty and you can’t clean it. It changes your life and
that could happen here. We have people moving into this
valley (Rogue Valley) that could turn it into San Jose. You
can't stop people from moving in, but at some point they
move im and there is not encugh water to go around.

Also when you have lower amounts of water due to a
drought the remaing water in the stream gets hotter. If you
nave clear-cutting along the riverbed, the shade from the
trees is less around the stream and the stream gets hotter.
The fish can’t live in it because salmon and trout can't
live in water that's more than 73 degrees farenheit. The
result is a need to put water back in the stream but the
pecple who take the water out of the stream don’t want to.do
that because it’s their water. They don’t realize they need
to conserve. If you conserve you can save lots of water.

Some of the agricultural firms here have built big
ponds at the lower end af their fields and all the water
runcoff goes into the ponds and then when they n=ed water
again they pump out of that pond. Therefore, they can use
thé water more than once and the pond acts as a sediment
sink. Firally, there are other people trying to work on
treatment systems which allcw for cities tc have marshes.

Marshes tend to clean water of lots of 5tuff. lt‘s also

realatively cheap.

Transcribed by-ﬁugust Nunes & Company
{Rocky Riewerts)
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Macroinvertebrate Report on Salmon River Streams
by
Jon Lee

1995



Primary metrics:

1. taxa richness (total number of taxa). Taxa richness generally decreases with
increased disturbance.

2. EPT index (total number of Ephemeroptera, Plecoptera and Trichoptera taxa). The
majority of taxa in these three orders are sensitive to habitat degradation.

3. percent contribution of the dominant taxon. A high percent contribution of the

dominant taxon suggests a stressed environment.

4. diversity index {Simpson's Diversity Index (1949)). Based on taxa richness and
evenness. A low score suggests a lack of community balance.

5. modified Hilsenhoff Biotic Index (regionally modified from Hilsenhoft (1982)).
Assigns pollution tolerance values to taxa. Needs further modification for Northern
California.

A community similarity index is also suggested however this index requires a reference
stream for comparison. A reference stream was not selected within the Salmon River watershed.
Determining whether a metric value indicates an impaired stream habitat is an iterative process
(Fore et al., 1996), particularly without a reference stream for comparison. As more work is
performed with the Rapid Bioassessment Protocol on Northern California streams and more data
is gathered metric values should have greater precision in assessing impact. That being said the
following qualitative ranges will be considered (ranges based on impact compared with
theoretically undisturbed conditions):

1. taxa richness: >40 =low impact ; 25-39=moderate ; <25=high

2. EPT index: >25=low impact; 15-25=moderate; <15=high

3. % dominant taxa (from Plafkin, 1989): <20%=non impaired; 20-30% =slightly
impaired; 30-40%=moderately impaired; >40%=greatly impaired.

4. Simpson's Diversity Index: 0. 9=low impact; 0.8-.8999=moderate, <0.8=high

5. modified Hilsenhoff Index: <1.75=low impact; 1.75-2.5=moderate; >2.5=high

Somes, Grant and McNeil are small creeks (I believe 2nd order) and this is reflected in
the taxa composition. They generally will have lower taxa richness (inherent in headwater type
streams - reduced habitat variability) but display many intolerant taxa. This should be reflected
in the modified Hilsenhoff Biotic Index. Examples of intolerant taxa found in these creeks
include: Caudatella, Drunella doddsi, Drunella spinifera, 1Leuctridae, Peltoperlidae, Zapada
columbiana, Kathroperla, Doroneuria, Chernokrilus, Parapsyche, Dolophilodes, Himalopsyche,
Rhyacophila, and Anchycteis. A disturbed watershed would show reduced taxa richness and a
reduced number of intolerant taxa.

It should be noted that Somes Creek appeared to have been dredge mined prior to the
sampling date. Many areas looked disturbed (bare cobble and gravel, periphyton had been
removed). This is suggested by the high number of the Diptera family Chironomidae in the
sample. Chironomids could quickly start recolonizing a disturbed site. The high number of
chironomids contributed to elevated Modified Hilsenhoff values and decreased Diversity values.

Butler, Crapo and Nordheimer Creeks are comparable as 3rd or 4th order streams. A
look at the metrics suggests Butler to be in the best shape of the three. The primary metrics used
are all "better” for Butler than for Crapo or Nordheimer. Butler also displays a large number of
intolerant taxa: Caudatella, Drunella doddsi, Drunella spinifera, Fpeorus (Ironopsis),



Leuctridae, Peltoperlidae, Visoka, Zapada columbiana, Doroneuria, Kathroperia, Chernokrilus,
Parapsyche, Dolophilodes, and Rhyacophila. Many of these taxa are indicative of cold, highly
oxygenated headwater streams.

The V-30-95 Butler creek sample metrics suggest a2 more disturbed condition than the
fall samples indicate. The collecting took place late in the spring collecting season after many of
the adult insects had emerged. A high number of the mayfly genus Baetis were collected which
led to higher biotic index and lower diversity index values. This may be a result of the
opportunistic nature of this critter taking advantage of a resource. Spring collecting should
generally take place from late March to early May.

The metrics suggest Crapo Creek to be less disturbed than Nordheimer Creek. Of note is
the comparison of the Modified Hilsenhoff Index between the two. Nordheimer is higher
suggesting a greater number of tolerant taxa. It is of interest to note a high number of
Hydropsyche and Simulium, and the presence of Cheumatopsyche. All three genera are
filtering-collectors and moderately tolerant (Cheumatopsyche more tolerant) of degraded
conditions including elevated temperatures. Increased sunlight on Nordheimer may have
increased temperatures and primary production resulting in a higher amount of algae and Fine
Particulate Organic Matter (FPOM) as a food source. Also of interest was the collection of a
Tailed Frog tadpole at Nordheimer (suggesting tolerance to elevated temperatures 7.

Crapo Creek displays a high percent dominant taxa, however for two of the samples the
dominant taxa is Rhithrogena, a moderately intolerant mayfly. Crapo does not display a large
number of warm water tolerant taxa but does show signs of imbalance (high percent dominant
taxa, low EPT richness, low diversity index). This suggests a non-temperature related stress.

Literature Cited
Fore, L.S., J.R. Karr and R W. Wisseman. 1996. Assessing invertebrate responses to human
activities: evaluating alternative approaches. Journal of the North American
Benthological Society. 15(2):212-231.

Hilsenhoff, W L. 1982, Using a biotic index to evaluate water quality in streams. Wisconsin
Department of Natural Resources technical Bulletin No. 132:1-22.

Plafkin, 1.1, M.T. Barbour, K.D. Porter, S.K. Gross, and R M. Hughes. 1989. Rapid
Bioassessment Protocols for Use in Streams and Rivers: Benthic Macroinvertebrates and

Fish. EPA 444/4-89/001. U.S. Environmental Protection Agency, Washington D.C.

Simpson, E.H. 1949. Measurement of diversity. Nature. 163:688.



Metric values for benthic samples collected X-18-94 from Grant,

(single samples).
METRIC
Taxa Richness

Simpson Diversity
Index

Epbemeroptera,
Plecoptera, Trichop-
tera Richness

% PDominant Taxa

Moedified Hilsenhoff
Index

Somes and Builer Creeks

GRANT SOMES BUTLER
32 37 51
9258 5029 9589
15 21 30
21 193 8.7
1.51 1.95 1.35

Metric values for benthic samples collected V-30-95 from Butler and Grant Creeks.

METRIC

Taxa Richness

Simpson Diversity
Index

Ephemeroptera,
Plecoptera, Trichop-
tera Richness

% Dominant Taxa

Modified Hilsenhoff
Index

821 8634

BUTLER
SAMPLE #
1 2 3
45 46 38 43.0

MEAN

8171 .8345

28 26 26

39.7 33.7 407 38.0

1.95 1.97 201 198

GRANT
{single sample)
38
9232
24

16.0

1.15



Metric values for benthic samples collected X-16-95 from Butler and McNeil Creeks.

METRIC

Taxa Richness 40
Simpson Diversity
Index
9395

9326

Ephemeroptera,
Plecoptera, Trichop-
tera Richness

22 26

% Dominant Taxa 13.3

14.1

Modified Hilsenhoff
Index
1.30

1.69

BUTLER
SAMPLE #
2 3
50 47
9426 9436
27 25
137 132
141 1.67

MEAN

45,7

9396

13.4

1.59

McNEIL
SAMPLE#  MEAN

1 2 3

33 42 48 427
9223 9357 9604

24 26 243
210 137 77
148 1.15 126

Metric values for benthic samples collected X-16-95 from Crapo and Nordheimer Creeks.

METRIC

MEAN

Taxa Richness 38

Simpson Diversity

Index 7759

.8068

Ephemeroptera,

Plecoptera, Trichop-

tera Richness 17 17

% Dominant Taxa 410
364

Modified Hilsenhoff

Index 1.69

CRAPO
SAMPLE #
2 3
38 37
8382 9056
20 18
328 247
1.68 1.80

MEAN

.8389

18

32.8

1.72

NORDHEIMER
SAMPLE#
1 2 3
36 25 32 31.0
8030 7256 8918
12 18 16
40.6 487 200
223 20 1.96 2.06



SOMES CREEK X-18-94

Ephemeroptera
Ameletidae
Ameletus
Baetidae
Baetis
Ephemerellidae
Caudatella hystrix
Heptageniidae
Ironodes
Rhithrogena

Plecoptera
Capniidae
Nemouridae
Malenka
Zapada columbiana
Z. oregonensis gp.
Peltoperlidae
Yoraperia
Perlidae
Hesperoperia pacifica
Perlodidae
Isoperia
Pteronarcyidae
Pteronarcys

Trichoptera
Brachycentridae
Micrasema
Hydropsychidae
Arctopsyche
Hydroptilidae
Hydroptila
Lepidostomatidae
Lepidostoma
Philopotamidae
Dolophilodes
Wormaldia
Rhyacophilidae
Himalopsyche phryganea
Rhyacophila

# Specimens

28

[ I



SOMES CREEK X-18-94
# Specimens

Coleoptera
Elmidae
Ampumixis dispar 11
Heterlimnius 3
Psephenidae
Eubrianax edwardsi 1

Odonata
Gomphidae
Octogomphus 1

Diptera
Chironomidae
Chironominae
Tanytarsini 50
Orthocladiinae 5
Brillia 5
Corynoneura 10
Cricotopus/Orthocladius 36
Fukiefferiella 58
Parametriocnemus 7
Tvetenia 18
Dixidae
Dixa 1
Empididae
Chelifera 1
Simuliidae
Simulium 14
Tipulidae
Limonia 1



BUTLER CREEK X-18-94

Ephemeroptera
Ameletidae
Ameletus
Baetidae
Baetis
Ephemerellidae
Drunella doddsi
D. spinifera
Ephemerella inermis
Heptageniidae
Ironodes
Rhithrogena
Leptophlebiidae
Paraleptophlebia

Plecoptera
Capniidae
Chloroperlidae
Kathroperla perdita
Sweltsa
Leuctridae
Moselia infuscaia
Nemouridae
Malenka
Peltoperlidae
Sierraperia cora
Soliperla
Yoraperla
Perlidae
Calineuria californica
Doroneuria baumanni
Hesperoperla pacifica
Perlodidae
Isoperia
Chernokrilus
Pteronarcyidae
Pteronarcys

Trichoptera
Brachycentridae
Micrasema

# Specimens

11

o

24



BUTLER CREEK X-18-94
# Specimens

Trichoptera (cont.)

Calamoceratidae
Heteroplectron californicum 1
Glossosomatidae
Glossosoma 1
Hydropsychidae
Parapsyche 5
Hydropsyche 9
Lepidostomatidae
Lepidostoma 4
Philopotamidae
Dolophilodes 1
Rhyacophilidae
Rhyacophila 18
Coleoptera
Elmidae
Ampumixis dispar 3
Narpus 2
Ordobrevia nubifera 3
Megaloptera
Corydalidae
Orohermes crepusculus 2
Diptera
Chironomidae
Chironominae
Tanytarsini 1
Diamesinae I
Orthocladiinae
Brillia 24
Corynoneura 6
Cricotopus/Orthocladius 17
Fukiefferiella 5
Parametriocnemus 13
Symposiocladius lignicola 3
Thienemanniella 12
Tvetenia 1
Tanypodinae 1
Dixidae

Dixa 2



BUTLER CREEK X-18-94

Diptera (cont.)
Empididae
Chelifera
Pelecorhynchidae
Glutops
Simuliidae
Simulium
Tipulidae
Dicranota
Hexatoma

# Specimens

12



GRANT CREEK X-18-%4

Ephemeroptera
Ameletidae
Ameletus
Baetidae
Baetis
Ephemerellidae
Ephemerella inermis
Heptageniidae
Cinygma
Ironodes
Leptophlebiidae
Paraleptophlebia

Plecoptera
Chloroperlidae
Kathroperla perdita
Sweltsa
Leuctridae
Despaxia augusta
Moselia infuscata
Nemouridae

Zapada oregonensis gp.

Trichoptera
Calamoceratidae

Heteroplectron californicum

Philopotamidae
Dolophilodes
Polycentropidae
Polycentropus
Rhyacophilidae
Rhyacophila

Coleoptera

Elmidae
Lara

Psephenidae
Eubrianax edwardsi

Ptilodactylidae
Anchycteis velutina

# Specimens

—

29

—

it



GRANT CREEK X-18-94 # Specimens

Odonata
Gomphidae
Octogomphus 2
Diptera
Ceratopogonidae 1
Chironomidae
Chironominae
Tanytarsint 3
Orthocladiinae
Brillia 2
Corynoneura 4
Cricotopus/Orthocladius 11
FEukiefferiella 2
Parametriocnemus 11
Thienemanniella 1
Tvetenia 1
Tanypodinae
Dixidae
Dixa 4
Simuiiidae
Simulium 2
Isopoda

Gammaridae 5



BUTLER CREEK

Ephemeroptera
Ameletidae
Ameletus
Baetidae
Baetis
Ephemerellidae

V-30-95

119

Caudatella edmundsi e

C_heterocaudata
C. hystrix
Drunella doddsi
D. flavilinea

Fphemerella aurivillii 1

E.inermis
Serratella teresa
S. tibialis
Heptageniidae
Cinygma
Cinygmula
Epeorus (Iron)
Ironodes
Leptophlebiidae
Paraleptophlebia

Plecoptera
Chloroperiidae
Alloperla
Sweltsa
Leuctridae
Despaxia augusta
Nemouridae
Malenka
Peltoperlidae
Sierraperla cora
Yoraperla
Perlidae

Calineuria californica 1
Doroneuria baumanni 2
Hesperoperla pacifica -—-

Trichoptera
Brachycentridae
Micrasema

SAMPLE

2

15

101

b L —

[Ty
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BUTLER CREEK V-30-95

Trichoptera (cont.)
Calamoceratidae
Heteroplectron californicum
Glossosomatidae
(Glossosoma
Hydropsychidae
Hydropsyche
Parapsyche
Lepidostomatidae
Lepidostoma
Philopotamidae
Dolophilodes
Rhyacophilidae
Rhyacophila
Sericostomatidae
Gumaga
Uenoidae
Neophylax

Coleoptera

Elmidae
Ampumixis dispar
Heterlimnius
Narpus
Optioservus
Ordobrevia nubifera
Zaitzevia parvuia

Psephenidae
Eubrianax edwardsi

Megaloptera
Corydahdae
Orohermes

Odonata
Gomphidae
Octogomphus

Diptera
Ceratopogonidae

L]

SAMPLE

%)



BUTLER CREEK V-30-95

Diptera (cont.)
Chironomidae
Chironominae
Chironomini
Microtendipes
Polypedilum
Tanytarsini
Orthocladiinae
Brillia
Corynoneura

Cricotopus/Orthocladius

Eukiefferiella
Krenosmittia

Nostococladius

Tvetenia
Tanypodinae
Empididae
Chelifera
Clinocera
Tipulidae
Antocha
Hexatoma IT

Amphipoda
Crangomyctidae
Stygobromus

SAMPLE



GRANT CREEK V-30-95

Ephemeroptera
Ameletidae
Ameletus
Baetidae
Baetis
Ephemerellidae
Drunella flavilinea
Serratella teresa
Heptageniidae
Cinygma
Ironodes
Leptophlebiidae
Paraleptophlebia

Plecoptera
Chloroperlidae
Kathroperla perdita
Sweltsa
Leuctridae
Despaxia augusta
Moselia infuscata
Nemouridae
Malenka
Peltoperlidae
Yoraperla
Perlidae
Calineuria californica
Doroneuria baumanni
Perlodidae
Chernokrilus
Pteronarcyidae
Pteronarcys

Trichoptera
Hydropsychidae
Parapsyche
Hydroptilidae
Ochrotrichia
Lepidostomatidae
Lepidostoma
Philopotamidae
Dolophilodes

# Specimens

45

24



GRANT CREEK V-30-95

Trichoptera (cont.)
Polycentropidae
Polycentropus
Rhyacophilidae
Rhyacophila
Uenoidae
Neophylax

Coleoptera
Elmidae
Ampumixis dispar
Lara
Ordobrevia nubifera
Zaitzevia parvula
Psephenidae
Eubrianax edwardsi
Ptilodactylidae
Anchycteis velutina

Diptera
Ceratopogonidae
Chironomidae
Chironominae
Tanytarsini
Orthocladiinae
Brillia
Tanypodinae
Dixidae
Dixa
Thaumaleidae
Thaumalea

# Specimens

10

i g I L i

23

e L) g



NORDHEIMER CREEK X-16-95

Ephemeroptera
Ameletidae
Ameletus
Ephemerellidae
Drunella doddsi
D. spinifera
Ephemerella inermis
Baetidae
Acentrella
Baetis
Heptageniidae
Epeorus (Iron}
Ironodes
Rhithrogena

Plecoptera
Capniidae
Nemouridae
Malenka
Zapada columbiana
Z. oregonensis gp.
Perlidae
Calineuria californica
Hesperoperia pacifica
Perlodidae
Cultus
Isoperla

Trichoptera
Glossosomatidae
Agapeius
Glossosoma
Hydropsychidae
Arctopsyche
Cheumatopsyche
Hydropsyche
Hydroptilidae
Hydroptila
Lepidostomatidae
Lepidostoma
Rhyacophilidae
Rhyacophila

4

SAMPLE

[V R =Y



NORDHEIMER CREEK X-16-95

Coleoptera

Elmidae
Ampumixis dispar
Optioservis
Ordobrevia nubifera
Zaitzevia parvula

Psephenidae
Fubrianax edwardsi

Diptera
Ceratopogonidae
Chironomidae
Chironominae
Chironomini
Tanytarsini
Rheotanytarsus
Orthocladiinae
Dark head
Light head
Brillia
Corynoneura
Lopescladius
Nostococladius
Parametriocnemus
Thienemanniella
Tvetenia
Empididae
Chelifera
Hemerodromia
Wiedemannia
Simuliidae
Simulium
Tipulidae
Antocha
Hexatoma I
Hexatoma Il

L) o e e

SAMPLE



CRAPO CREEK X-16-95

Ephemeroptera
Baetidae
Baetis
Ephemerellidae
Caudatella
Drunella doddsi
Ephemerella inermis
Heptageniidae
Epeorus (Iron)
Ironodes
Rhithrogena
Leptophlebiidae
Paraleptophlebia

Plecoptera
Capniidae
Chloroperlidae
Sweltsa
Nemouridae
Malenka
Zapada cinctipes
Perlidae
Calineuria californica
Doroneuria baumanmi
Hesperoperla pacifica
Perlodidae
Skwala parallela

Tricheptera
Brachycentridae
Brachycentrus
Micrasema
Glossosomatidae
(Glossosoma
Hydropsychidae
Arctopsyche
Hydropsyche
Lepidostomatidae
Lepidostoma
Rhyacophilidae
Rhyacophila

SAMPLE

98

~} bt



CRAPO CREEK X-16-95

Coleoptera

Elmidae
Ampumixis dispar
Heterlimnius
Optioservis
Zaitzevia parvula
Lara

Psephenidae
Eubrianax edwardsi

Odonata
Gomphidae

Diptera
Blephariceridae
Bibiocephela
Ceratopogonidae
Chironomidae
Chironominae
Chironomini
Tanytarsini
Rheotanytarsus
Orthocladiinae
Dark head
Light head
Brillia
Corynoneura
Lopescladius
Parameftriocnemus
Thienemanniella
Tvetenia
Tanypodinae
Empididae
Chelifera
Wiedemannia
Pelecorhynchidae
Glutops
Psychodidae
Maruina
Pericoma

SAMPLE

2



CRAPO CREEK X-16-95

Diptera (cont.)
Simuliidae
Simulium
Tabanidae
Tipulidae
Dicranota
Hesperocanopa
Hexatoma 1
Hexatoma Il

15

SAMPLE

2



BUTLER CREEK X-16-95

Ephemeroptera
Ameletidae
Ameletus
Baetidae
Baelis
Ephemerellidae
Caudatella
Drunella doddsi
D. spinifera
Ephemerella inermis
Heptageniidae
Cinygmula
Epeorus (Iron)
E. (Ironopsis) grandis
Ironodes
Rhithrogena
Leptophlebiidae
Paraleptophlebia

Plecoptera
Capniidae
Chloroperlidae
Sweltsa
Leuctridae
Despaxia augusia
Nemouridae
Malenka
Visoka cataractae
Zapada cinctipes
Z. columbiana
Z. oregonensis gp.
Peltoperlidae
Sierraperla cora
Yoraperia
Perlidae
Calineuria californica
Doroneuria baumanni
Hesperoperla pacifica
Perlodidae
Isoperla

SAMPLE

2



BUTLER CREEK X-16-95

Trichoptera
Brachycentridae
Micrasema
Glossosomatidae
Glossosoma
Hydropsychidae
Arctopsyche
Hydropsyche
Lepidostomatidae
Lepidostoma
Philopotamidae
Dolophilodes
Rhyacophilidae
Rhyacophila

Coleoptera

Elmidae
Ampumixis dispar
Heterlimnius
Optioservus
Ordobrevia nubifera
Zaitzevia parvula

Psephenidae
Eubrianax edwardsi

Odonata
Gomphidae

Diptera
Ceratopogonidae
Chironomidae
Chironominae
Chironomint
Tanytarsini
Rheotanytarsus
Orthocladiinae
Dark head
Light head
Brillia
Corynoneura
Nostococladius
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BUTLER CREEK X-16-95

Diptera (cont.)
Parametriocnemits
Thienemanniella
Tvetenia

Tanypodinae

Dixidae

Dixa
Empididae
Chelifera
Wiedemannia
Simuliidae
Simulium
Tipulidae
Antocha
Dicranota
Hexatoma Il
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McNEIL CREEK X-16-95

Ephemeroptera
Ameletidae
Ameletus
Baetidae
Baetis
Ephemerellidae
Caudatella
Drunella doddsi
D. spinifera
Ephemerella inermis
Heptageniidae
Cinygma
Cinygmula
Epeorus (Iron)
Ironodes
Rhithrogena
Leptophlebiidae
Paraleptophlebia

Plecoptera
Capnidae
Chloroperlidae
Sweltsa
Leuctridae
Despaxia augusta
Perlomyia
Nemouridae
Malenka
Zapada cinctipes
Z. columbiana
Z. oregonensis gp.
Peltoperlidae
Yoraperla
Perlidae
Calineuria californica
Hesperoperla pacifica
Perlodidae
Isoperia
Perlinodes aurea
Pteronarcyidae
Pteronarcys

SAMPLE

oy

o Lad W D



McNEIL CREEK  X-16-95

Trichoptera
Brachycentridae
Micrasema
Calamoceratidae
Heteroplectron californicum
Glossosomatidae
Glossosoma
Hydropsychidae
Hydropsyche
Philopotamidae
Dolophilodes
Rhyacophilidae
Rhvacophila
Sericostomatidae
Gumaga

Coleoptera

Elmidae
Ampumixis dispar
Helterlimnius
Ordobrevia nubifera
Zaitzevia parvula

Psephenidae
Eubrianax edwardsi

Megaloptera
Corydalidae

Odonata
Gomphidae

Diptera
Ceratopogonidae
Chironomidae
Chironominae
Tanytarsini
Rheotanytarsus
Orthocladiinae
Dark head
Light head
Brillia
Corynoneura
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McNEIL CREEK X-16-95

Diptera {(cont.)
Parametriocnemus
Thienemanniella
Tvetenia

Tanypodinae

Dixidae

Dixa
Meringodixa
Empididae
Chelifera
Pelecorhynchidae
Glutops
Psychodidae
Pericoma
Stratiomyidae
Caloparyphus
Thaumaleidae
Thaumalea
Tipulidae
Antocha
Hesperocanopa
Hexatoma IT
Tipula
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