
TRIBUTARY TRIBUNE

What does it mean to be an environmental educator in a
global pandemic? Is outdoor education indoors really such
a loss? Setting aside the initial irony of teaching outdoor
education inside on a computer, I have been amazed by its
potential. As a WSP Corpsmember serving at the Resource
Conservation District of the Santa Monica Mountains
(RCDSMM), I hit the ground running with fieldwork and
leading Zoom classes. For many involved in environmental
education, COVID-19 left little semblance to the 

pre-pandemic world. Overnight, months of field trips
were canceled, and programs were called off in an
instant. Moving online, we began a series focused on
scientific journaling with Title I students in Los Angeles.
At the beginning of each lesson I ask the question, “What
do you think of when you hear the word, ‘nature’?”
Answers revolve around terms such as wildlife,
mountains, forests, and waterfalls. 
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TEACHING OUTDOOR EDUCATION...INDOORS?
Ryan Blaich (left) and Natt McDonough (right) staking erosion control mats along Santa Rosa Creek in San Luis Obispo County, 

Photo credit: Hayley Barnes 



 
 

Since 1994, the Watershed
Stewards Program (WSP) has
been engaged in comprehen-
sive, community-based,
watershed restoration and
education throughout coastal
California.

WSP was created in 1994 by
California Department of Fish
and Wildlife (CDFW)
biologists, educators, and the
California Conservation Corps
to fill critical gaps in scientific
data collection, in-stream
restoration, and watershed
education. In collaboration
with landowners, tribal
communities, teachers,
community members,
nonprofit organizations, and
government agencies, WSP
works to revitalize
watersheds that contain
endangered and threatened
salmonid species (Chinook
Salmon, Coho Salmon, and
Steelhead Trout) by using
state-of-the-art data
collection and watershed
restoration techniques. WSP
also engages Corpsmembers in
education, outreach, and
volunteer recruitment efforts
to increase the capacity of
partner organizations. WSP
currently has Corpsmembers
working from the Oregon
border to the Santa Monica
Mountains.
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Although not completely surprising, I
began to notice these students quickly
chose words that defined nature as
“other” and separate from their own
immediate neighborhood. Many of the
students I have taught face inequity
when it comes to access to wild spaces.
Many of them have never been hiking
and some have never traveled outside
of Los Angeles.  Environmental
disparities, such as access to nearby
outdoor spaces, have only been
exacerbated by COVID-19, which
disproportionately impacts people of
color, families with children, and low-
income communities (Rowland-Shea
et.al, 2020).  The RCDSMM’s initiative is
to help students connect to the
environment around them. Here,  

accessibility can look like a nearby
park, a view out a window, or a piece of
lettuce inside the fridge. While remote
learning may have taken physical
outdoor components out of our
education programs, I argue, that by
doing so, we can more genuinely
introduce students to the unseen
natural world in their own community.
By teaching students in their home, I
believe the possibility for a child to link
nature with personal and local
experiences increases. While it is
unfortunate we cannot bring students
to our typical field trip locations,
perhaps this new world of online
learning will result in a student
instinctively drawing their backyard
when asked to journal “nature”.

TEACHING OUTDOOR EDUCATION... INDOORS?, CONTINUED FROM PG. 1

Marelle Arndt (left) and Claire Sanders (right) after completing snorkel surveys in the Santa
Monica Mountains, Photo credit: Ben Chubak

Claire Sanders teaching a virtual classroom lesson on insects, Photo credit: Claire Sanders
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The CZU Lightning Complex fires that burned the Scott Creek
Watershed, in Santa Cruz County, during August of 2020 will
impact the ecology of streams for years to come. The image on the
right of Little Creek, a tributary to mainstem Scott Creek,
includes burnt logs, downed trees, bare riparian banks, ash, and
thinned tree canopy. The picture below tells the tale of two
distinct time periods: Big Creek, a tributary of Scott Creek, before
fire and after fire. The canopy is now thinned and burned. The
lush green is replaced by brittle brown. The riparian vegetation
on the banks is burned, leaving behind charred soil and ash. How
do these physical habitat changes impact the native biota?

Fires can have many specific influences on aquatic ecosystems,
including decreased stream channel stability, altered woody
debris delivery and storage, higher sediment delivery and
transport, increased solar radiation, and altered water
temperature regimes. Post-fire debris flows brought on by large
storm events coupled with a lack of hillside vegetation can create
large disturbances within a creek system. Loose soil, ash, logs,
and downed trees flush into the creek system following a major
rain event post-fire. The input of highly alkaline ash (pH of 9 to 11)
impacts water pH and can potentially make the water inhospitable
to pH-sensitive species such as salmonids.

FIRE IN THE SCOTT CREEK WATERSHED
B Y  MA R E L L E  A R N D T ,  P L A C E D  A T  N O A A  S O U T HW E S T  F I S H E R I E S

S C I E N C E  C E N T E R
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Little Creek, in the Scott Creek Watershed post-fire
Decemeber 2020, Photo credit; Marelle Arndt

CONTINUED ON PG. 4

Powerhouse Site on Big Creek in the Scott Creek Watershed. 2017 on the left (photo credit: Katie Kobayashi), November 2020 on the right
(photo credit: Rosalea Bond)

COLLABORATIVE RESTORATION ON SANTA 
ROSA CREEK
BY NATT MCDONOUGH, PLACED AT SAN LUIS OBISPO STEELHEAD INITIATIVE (SLO SI)

When Year 27 of WSP began, my Placement Site partner, Ryan, and I were lucky enough to spend our first day on the
Santa Rosa Creek in Cambria. The restoration efforts on this site were led by the Resource Conservation District
(RCD), Stillwater Sciences, and the California Conservation Corps (CCC). This particular reach of the Santa Rosa Creek
had been heavily affected by the erosion of its stream banks leading to less suitable habitat for the endangered
Steelhead Trout (Oncorhynchus mykiss) that inhabit it. To alleviate the pressures of erosion, large structures
composed of woody debris and boulders were anchored onto precisely chosen points along the channel. 

CONTINUED ON PG. 5
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 Increased soil erosion increases turbidity and decreases
dissolved oxygen concentrations. In addition to the
physical and chemical changes to the water, debris flows
can extirpate fish and macroinvertebrate populations from
streams. Salmonids are slow to recover from “pulse
disturbances” (disturbances with effects that last for 30
days to 6 years). Species with large size at reproduction,
specialized spawning habitats, anadromous lifestyles, and
limited home ranges are especially impacted by post-fire
disturbances like floods and habitat fragmentation. In
interconnected systems, fish populations appear to be
more resilient to the effects of fire. Habitat restoration and
management is critical to the persistence of fish  

The Wild and Scenic Rivers Act (WSR) was enacted by the United States Congress in 1968. Rivers that receive this
classification are deemed to have exceptional scenic, recreational, geological, fish and wildlife, historical, or cultural value.

The Big Sur River, on the Central Coast of California, received this prestigious classification in 1992. Due to the WSR
designation, the Big Sur River is a free-flowing river with few manmade barriers that inhibit its natural course. This wild
river provides ideal habitat for the threatened Steelhead Trout (Oncorhynchus mykiss). In partnership with the California
Department of Fish and Wildlife, WSP Corpsmembers conduct monitoring surveys on this species in the Big Sur River. My
painting is the product of many photos I have taken on the Big Sur River during redd surveys and end of anadromy hikes. I

combined some of those pictures to create this acrylic painting.

populations in a fire-prone environment. Healthy
interconnected habitats allow native fish populations to
withstand both short and long-term fire disturbances. The
upcoming 2020-2021 monitoring season will certainly
provide meaningful insights into fire impacts on the
salmonid populations in Santa Cruz County.

Sources:  Dunham, J.B., Young, M.K., Gresswell, R.E., Reiman, B.E. 2003.
Effects of fire on fish populations: landscape perspectives on persistence of
native fishes and nonnative fish invasions. Forest Ecology and Management.
178: 183-196. doi: 10.1016/S0378-1127(03)00061-6. 
Sedell, E.R.,Gresswell, R.E., McMahon, T.E., 2015. Predicting spatial
distribution of postfire debris flows and potential consequences for native
trout in headwater streams. Freshwater Science. 34(4): 000-000. doi:
10.1086/684094.
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THE WILD & SCENIC BIG SUR RIVER
B Y  J E N N A  S P A R K S ,  P L A C E D  A T  C A L I F O R N I A  D E P A R T M E N T  O F  F I S H

A N D  W I L D L I F E -  B I G  S U R



These structures will alter the path of the
stream, allowing for bends to be
maneuvered by the flow in a softer and
slower manner. This leads to less fine
sediment being dislodged and creates
deep pools for steelhead.

In order to further prevent erosion at this
site, various methods were utilized to
reintroduce native vegetation. A higher
quantity of established roots directly
results in more stable soil, and therefore
less susceptibility to the pressures of
erosion. Hydro-mulch containing seeds of
lupine and California Poppy was laid and
willows were staked around the
restoration site. Finally, 304 native plants
were plotted based on their requirements
for shade, water, soil type, and spatial
distribution. These plants were grown at
the CCC Los Padres nursery and then
planted by hand, caged, and mulched in
order to give them the best possible
success rates. Some examples of plant
species that were introduced are coast
live oak, sycamore, black cottonwood,
coffeeberry, yarrow, hedge nettle, and
honeysuckle.

Seeing the progression of the restoration
efforts at Santa Rosa Creek are inspiring
for many reasons.  This project allows for
the conservation of existing steelhead
habitat and actively creates new suitable
habitat for future populations. However,
the real reason this project stands out to
me is that it was established in
cooperation. The high rate of erosion was
not only affecting steelhead, but it was
also affecting the people who relied on a
road that was no longer fully supported
by a stable bank and their domesticated
livestock that were attempting to graze on
nearby land. Now, the finished project is
an ecosystem that has been restored and
improved for all the organisms that
depend on its wellbeing.
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COLLABORATIVE RESTORATION

ON SANTA ROSA CREEK,

CONTINUED FROM PG. 3

Reshaping of the streambed and installation of large anchoring structures, Photo
credit: Meredith Hardy

The North facing bank is covered in erosion control cloth in preparation for
revegetation, Photo credit: Meredith Hardy

The final outcome! A willow mattress now covers the lower South facing bank,
while 304 native plants and a layer of hydro-mulch cover the rest of the site, Photo

credit: Ryan Blaich

THE REAL REASON THIS

PROJECT STANDS OUT IS

THAT IT WAS

ESTABLISHED IN

COOPERATION



CONSERVATION OF ESSELEN TRIBAL LAND
ALONG THE LITTLE SUR RIVER
B Y  A N N E  B I L S E ,  P L A C E D  A T  C A L I F O R N I A  D E P A R T M E N T  O F  F I S H  A N D

W I L D L I F E -  B I G  S U R

The Little Sur River is a Central California
stream that flows over 25 miles from its
headwaters in the Ventana Wilderness to
the Pacific Ocean, north of Andrew Molera
State Park. The river winds through areas
that provide excellent habitat for threatened
wildlife including the endangered California
Condor, California Red-Legged Frog, and
the California Spotted Owl. The Little Sur
River is also an important spawning stream
for threatened South-Central Coast
Steelhead Trout. In July 2020, the Western
Rivers Conservancy successfully protected
1,199 acres along the Little Sur River. The
Conservancy secured a $4.5 million grant
from the California Natural Resources
Agency to cover the land purchase of
undeveloped ranch property in Big Sur and
transferred the land to the Esselen Tribe of
Monterey County. Roughly one mile of the
Little Sur River and stands of old-growth
redwood trees will be conserved through
this partnership. The Western Rivers
Conservancy and the Esselen Tribe are
working to preserve upland grasslands, oak
woodlands, chaparral, and madrone forest.
This will help ensure permanent habitat
connectivity between the Santa Lucia
Mountains and the Pacific Ocean, which are
areas of critical coastal wildlife importance.
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Drawing by Anne Bilse demonstrating the components involved in the
conservation of the Esselen Tribe in the Big Sur Region

THE IMPORTANCE OF ESTUARIES FOR
STEELHEAD SURVIVAL
B Y  A D R I E N N E  C H E N E T T E ,  P L A C E D  A T  N O A A  S O U T HW E S T  F I S H E R I E S

S C I E N C E  C E N T E R

Along the California Coast, there exist many watersheds
with estuaries that become ephemeral (impermanent)
lagoons, as they seasonally disconnect from the Pacific
Ocean. These lagoons consist of slow-moving (mostly)
freshwater that is warm and deep compared to upstream
habitat. The lagoons typically form during the summer
when low water flow can no longer shift sand deposition.
This allows a sandbar to establish; creating a barrier
between the estuary and the ocean. The sandbar typically
remains in place until the first winter rains are able to
push the sandbar out. These lagoons are a key part of the
anadromous life cycle of Steelhead Trout. After a year or
two of growth in freshwater streams, Steelhead move

downstream to these estuaries to undergo their
smoltification process; a physiological change that
prepares them for life in saltwater. After they have
transitioned into smolts, they swim out to the ocean where
they remain for up to three years before returning to
freshwater to spawn. Some Steelhead may remain
upstream or in the estuary until the following year to out-
migrate. 
Remaining in the estuary might be to their advantage,
compared to fish that spend most of their time rearing in
the upper watershed, or spend a relatively short amount of
time in the estuary. 

CONTINUED ON PG. 8



Historically, tens of thousands of Steelhead Trout have
migrated along this stretch of the California Coast. Now,
there are fewer than 100 steelhead that return to the Little
Sur River each year. The stream conservation effort here is
therefore vitally important. The Esselen Tribe have been
long-time environmental stewards of this crucial habitat.
In partnership with the California Department of Fish and
Wildlife, Watershed Stewards Program Corpsmembers
have aided with these efforts. Additionally, this deal helps
the Esselen Tribe regain a part of their ancestral homeland
after being forcibly removed from it with the arrival of 

 References: “Esselen Tribal Lands Conservation Project.” The Esselen
Tribe of Monterey County. 2018  https://www.esselentribe.org/our-land.
Accessed 1 Dec. 2020.  
Koran, Mario. “Northern California Esselen tribe regains ancestral land
after 250 years.” The  Guardian. 2020.  https://www.theguardian.com/us-
news/2020/jul/28/northern-california-esselen-tribe-regains-land-250-
years.
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Anne Bilse (left) and Jenna Sparks (right) at an end of adramony hike in a Big Sur watershed, Photo credit: Matt Mitchie

CONSERVATION OF ESSELEN TRIBAL LAND ALONG THE LITTLE SUR RIVER, CONTINUED
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MEDIATING MUDFLOWS
& MIGRATION
B Y  R U B Y  B A R U T H ,  P L A C E D  A T

S A N T A  B A R B A R A  S T E E L H E A D  C O O P

Montecito entices affluent folks from around the globe
with the dream of a secluded home nestled between the
Santa Ynez mountains and the Pacific Ocean. However,
underlying the luxury of this geographic placement is an
ugly truth- the near-annual Santa Ynez wildfires,
coupled with winter storms, make this town a target for
devastating mudslides. In the 1960s, when Montecito was
still a modest community of farmers, the city began to
intervene with the natural waterways for the safety of its
residents. Pipe culverts, bridges, and debris basins were
built to mitigate the negative impacts of mud and
landslides on downstream communities. These feats of
engineering inadvertently created conflict with the
endangered Steelhead Trout native to the nearby creeks.
The Montecito Watershed has historically played an
important role in the life history of the Southern
California Coast Steelhead Trout. 

CONTINUED ON PG. 9Lilia Mourier walking the Cold Springs creek reach in Montecito, directly
upstream of a debris basin., Photo credit: Ruby Baruth

white settlers in the late 1700s. The Esselen Tribe plans on
managing the lands for the sake of fish, wildlife, and
conservation. This is a landmark conservation success on
the Big Sur Coast for the Esselen People, the area’s fish
and wildlife, and the Little Sur River.  
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In the Scott Creek watershed, of Northern Santa Cruz
County, a study by Bond et al. (2008) shows that smolts
that remain in the estuary have a higher marine survival
rate than those that spend less time in the estuary. The
study attributes this higher survival to the increased
growth rate that estuary-reared Steelhead exhibit.
Similarly, a Hayes et al. (2008) study that also came from
the Scott Creek watershed found that the majority of
Steelhead entering the ocean are reared in the estuary-
lagoon and that the Steelhead that rear mainly in the
upper watershed take longer to reach ocean-entry size.

Studies like these help inform restoration decisions, like
that of the future reconstruction of the Highway 1 bridge
that crosses Scott Creek. 

THE IMPORTANCE OF ESTUARIES FOR STEELHEAD SURVIVAL, CONTINUED FROM PG. 6

Aerial photos of Scott Creek in Santa Cruz county open (above) and closed (below) to the Pacific Ocean. 
Copyright (C) 2002-2021 Kenneth & Gabrielle Adelman, California Coastal Records Project, www.Californiacoastline.org

The original construction of the bridge straightened the
creek, decreasing available habitat by allowing sediment to
fill the estuary. As these studies have shown, without access
to the ephemeral lagoons brought by the deposition of
sediment, the survival rates of Steelhead may decrease. With
a better understanding of threatened and endangered
species life cycles, human infrastructure can be more
thoughtfully constructed.



This endangered species in Santa
Barbara county spends much of its life
in the ocean off Conception Coast
before returning to freshwater
streams to spawn. Now, the raised
concrete-capped debris berms that
span the width of Montecito’s streams
pool water and sediment upstream.
This disrupts natural flow regimes,
starves the stream of sediment, and
acts as a total barrier to fish passage. 

Montecito allows residents to build
their homes adjacent to these
mudslide prone streams, and the
debris basins offer an illusion of
protection. The debris basins are
designed to prevent rocks and
sediment from barreling downstream
during high flows in normal years.
However, if the antiquated and
undersized pipe culverts and bridges
fail to divert the creeks under roads
during high intensity flows, the
stream can jump the channel before
even reaching these basins. How can
this outdated infrastructure which has
halted upstream migration for
steelhead be reengineered more
effectively?

REMOVING AN INVASIVE SPECIES IN A SAN LUIS
OBISPO COUNTY WATERSHED
B Y  R Y A N  B L A I C H ,  P L A C E D  A T  T H E  S A N  L U I S  O B I S P O  S T E E L H E A D

I N I T I A T I V E

Chorro Creek flows through the heart of San Luis Obispo County
from its headwaters in the hills near Cuesta Ridge to where it meets
saltwater in the infamous Morro Bay. Chorro Creek provides refuge
to two federally threatened species: Steelhead Trout (Onchorhynchus
mykiss) and the California red-legged frog (CRLF) (Rana draytonii).
The Chorro Creek watershed provides excellent recovery habitat to
steelhead with its’ moderate summer temperatures, suitable winter
rearing habitat, light urban impacts, a dense riparian canopy
providing cover for fish, and year-long flow providing migratory
habitat from the Morro Bay estuary to upstream habitat. 

Unfortunately, Chorro Creek also is inhabited by the invasive
Sacramento Pikeminnow (Ptychocheilus grandis). Pikeminnow adults
are known to prey on both juvenile steelhead and frogs, therefore
reducing the populations of both federally listed species found in
Chorro Creek. Juvenile pikeminnow are also known to compete with
juvenile steelhead for food and habitat, reducing steelheads’ ability to
grow into strong and resilient adults.
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This issue elicits strong responses
from stakeholders on both sides, as
the presence of outdated infrastruct-
ure threatens steelhead populations
and leaves Montecito residents fearful
for their lives and possessions.
Thankfully, the demand for action is
inspiring cooperation between stake-
holders and the modification, main-
tenance and removal of several debris
basins in Santa Barbara County have
been proposed. The Gobernador
Debris Basin is a great example of a
recent modification that includes an
open channel which mimics the
creek's natural flows and allows for
steelhead passage. Hopefully, projects
like this will help reimagine flood
control infrastructure, paving the path
towards coexistence between the
residents of Montecito and the native
Steelhead Trout.

This juvenile steelhead has likely escaped many times
from large adult pikeminnow to grow to this size, and
supplies evidence for the health of the Chorro Creek

Watershed, Photo credit: Ryan Blaich

Ruby Baruth taking water quality samples
from the head of an estuary in Santa Barbara,

Photo credit: LIlia Mourier
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BIG LESSONS FROM SMALL INVERTS: HOW
BMI'S HELP ECOLOGISTS UNDERSTAND
HEALTH OF SALMONID HABITAT
B Y  L I L I A  MO U R I E R ,  P L A C E D  A T  T H E  S A N T A  B A R B A R A  S T E E L H E A D

C O O P

From the largest rivers to the smallest tributaries, amongst the detritus, algae, and substrate, there live small and
spineless aquatic organisms known as benthic macroinvertebrates (BMIs). These bottom-dwelling invertebrates
include worms, crustaceans, and aquatic insects of various life stages that are large enough to see with the naked
eye. This community of organisms plays a powerful role in stream ecosystems as both a primary food source for
many species of fish (including salmonids) and as a biomonitoring tool for ecologists. Some benthic
macroinvertebrates have a sensitivity to aquatic stressors, just like Salmonids; Larval life stages of mayflies,
stoneflies, and caddisflies have a low tolerance for warm, oxygen-depleted water. These three species of BMIs are
often only found in healthy streams. 

Pikeminnow were thought to be
introduced to Chorro Creek when a
fisherman released a bait bucket into
Chorro Reservoir. During a period of
high rainfall, pikeminnows were
speculated to have breached the dam,
allowing them to occupy and
reproduce in the habitat below the
reservoir. Removal efforts of
pikeminnow are active throughout the
watershed. Below Chorro Reservoir,
electrofishing and hook-and-line
fishing are the primary methods of
removal, while in the reservoir,
gillnetting is the chosen method. As
part of our WSP term, my site partner
Natt McDonough and I were fortunate
enough to join Stillwater Sciences’
fisheries biologists to electro fish
Chorro Creek to remove these 

REMOVING AN INVASIVE SPECIES IN A SAN LUIS OBISPO COUNTY WATERSHED
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formidable predators. Additionally,
electrofishing allows us to survey the
population of steelhead within Chorro
Creek and provides vital information for
the recovery of the threatened species;
such as the presence of different age
classes and their spatial distribution
within the watershed.

Although the local wastewater treatment
plant provides additional surface flow to
the main stem of Chorro Creek and is
largely the reason for Chorro’s perennial
flow, it discharges water at the upper
thermal tolerance of steelhead, inhibiting
their growth. Unlike steelhead,
pikeminnow have a much higher thermal
tolerance, giving them a competitive
advantage in warmer temperatures.
Pikeminnow’s higher thermal tolerance
explains their relatively high abundance 

downstream of the wastewater
treatment plant. Conversely, when
pikeminnow are exposed to cooler
temperatures, steelhead have the
competitive advantage and will likely
reduce the size and population of
pikeminnow. If the wastewater
treatment plant can install a cooling
tower and reduce the temperature of
the discharged water, steelhead will
likely recover at a higher rate. The
Chorro Reservoir hosts large quantities
of highly fecund spawning
pikeminnow. The most effective way to
remove the spawning pikeminnow
would be to drain or dredge the
reservoir. With implementation of
pikeminnow management strategies,
steelhead and red-legged frogs will
blossom.

CONTINUED ON PG. 11

Adult pikeminnow are known to prey on juvenile steelhead and frogs. These adults have been removed from the main stem of Chorro
Creek below the wastewater treatment plant to reduce predation on juvenile steelhead and CRLF. Photo Credit: Natt McDonough



What was your WSP experience like?
It was just a really good experience. I really enjoyed the people I
served with at the SLO WSP office and learning what the other
Corpsmembers were doing. They were all working on different
projects and while I’m more of a computer/office person,
everyone in the field just had so much experience that they
gained from WSP and it was so cool to see that and how happy
they were about it. It was cool to learn about what they were
working on.

Was there one experience that was especially memorable for you?
One day I went to do fieldwork with one of our Corpsmembers
in District D. We were digging out mud to redirect water flow for
one of their projects. It was really cool to go out and talk to their
Mentors and see what projects they were working on. I didn’t
even know people redirected water flow at the time, so that was
interesting to learn and it was fun getting outside.

What have you been doing since WSP? What are your current
responsibilities and positions?
Since serving with WSP, I've focused on marketing. When I was a
Team Leader, I was the lead on social media. After WSP, I got a
job doing marketing for a local business for a few months and
then went to a local transportation company in San Luis Obispo:
SLO Safe Ride. I have been doing marketing for them for almost
three years now. I have also been on the board of ECOSLO, the
environmental center for San Luis Obispo since I left WSP. I
originally helped with social media in the beginning and then I
was on the marketing committee. Eventually, I became a board
member for ECOSLO as their fundraising chair. I’ve been serving
on the board for 2.5 years helping them with both marketing and
fundraising.
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Other BMIs, such as black fly larvae, have a higher
tolerance for warm, oxygen-depleted, and
polluted waters and can be found in both healthy
and polluted streams. With these differences in
intolerances to poor water quality, BMI abundance
and diversity indices can indirectly paint a picture
of the health of a freshwater system. If a sample of
BMIs from a stream is diverse and has an
abundance of sensitive, intolerant groups like
mayflies, stoneflies, and caddisflies, the system
sampled can be assumed to be healthy.
Alternatively, if a sample has little diversity in
BMIs and is dominantly comprised of tolerant
groups, like black fly larvae, the system sampled
might have poor water quality. As a result of their
widespread occurrence, diversity, and limited
mobility, macroinvertebrates are easy to sample
and thus a popular biomonitoring tool for
measuring water quality.

In drought and wildfire-prone areas like the Santa
Ynez Mountains of Santa Barbara, brush clearing
and debris flows can severely alter the
morphology and water quality of important
Salmonid habitat. In these areas, BMI surveys can
be extremely useful post-disturbance monitoring
tools. In some cases, a population of salmonids in
a disturbed stream becomes extirpated. In other
cases, an impacted stream is classified as critical
Salmonid habitat but has no historical Salmonid
population. 

Analyzing BMI indices in these situations can
provide information on long-term changes in
water quality that affect BMIs and salmonids alike.
This form of qualitative biomonitoring can aid in
assessing the quality of salmonid habitat well
before salmonid populations re-establish and can
preemptively motivate policy and restoration
decisions for salmonid conservation.
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ALUMNI SPOTLIGHT:
ANDREA BINISKIEWICZ
WSP YEAR 23, DISTRICT C TEAM LEADER
I N T E R V I EW E D  B Y  R I L E Y  H I N E ,
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BIG LESSONS FROM SMALL

INVERTS, CONTINUED FROM PG. 10

Image of a mayfly larvae. Mayfly larvae are sensitive and
require healthy water quality. Source:

warrenphotographic.so.uk.

Image of blackfly larvae. Blackfly larvae are resilient and tolerant of
poor water quality. Source: lifeinfreshwater.net.

CONTINUED ON PG. 12



Contact Us
WSP Region I Office
1455 Sandy Prairie Ct, Suite C
Fortuna, CA 95540
(707) 725-8601

WSP Region II Office
PO Box 1380
San Luis Obispo, CA 93406
(805) 542-8641

wsp.info@ccc.ca.gov

Find out more about the
program on our website:
ccc.ca.gov/watershed-stewards-
program/

Our Mission
The Watershed Stewards Program
(WSP) is dedicated to improving
watershed health by actively
engaging in restoration science, civic
service, and community education
while empowering the next
generation of environmental
stewards.

WSP Staff
Program Manager:
Zia Schatz
Region I Program
Coordinator:
Greg Poulton
Region II Program
Coordinator:
Jody Weseman
Office Manager:
Robert Sataua
Office Assistant:
Trista Dowdy

Credits
Editor:
Riley Hine, District D Team Leader

I make sure that our activities
and advocacy align with our
mission. I also lead the
fundraising committee and host
our (now virtual) events, and plan
for fundraising events to try and
engage people who want to
donate.

What is your favorite part of what
you do now?
I like the flexibility of being able
to do marketing in any field.
Every field needs marketing. So I
can continue to do environmental
work through outreach. I also
love learning a lot. With
marketing, you need to do a lot of
research and you don’t
necessarily need to be an expert
in the field that you’re marketing
for, but you get to learn a lot. For
example, with the Integrated
Waste Management Authority,
I’ve learned a lot about recycling
and waste management. It is cool
being able to teach those things
because a lot of people don’t
know what is recyclable and
what's not. There’s a lot of
confusion around that topic.

Natt McDonough (left) and Ryan Blaich (right) in the field for SLO Steelhead
Initiative, Photo Credit: Natt McDonough

WSP is administered by CaliforniaVolunteers, the Office of the Governor, and sponsored
by AmeriCorps and the California Department of Fish and Wildlife.

This material is based upon work supported by AmeriCorps under Grant No
18ACHCA0010006. Opinions or points of view expressed in this document are those of the

authors and do not necessarily reflect the official position of, or a position that is
endorsed by, AmeriCorps.

What advice would you give current WSP
Corpsmembers?
Connect as much as possible. Stay as positive
as you can. Stay connected with the current
Corpsmembers and your Mentors as much as
you can after your WSP term. Check-in on
them and see how they’re doing. Keep the
friendships that you make. Relationship
building is the most important part of WSP.
Also, stay positive after WSP. Sometimes it
takes a little bit to get a solid job afterward,
especially currently. But stay positive and
stay connected to the people you meet during
your WSP term.

WSP Corpsmembers from Year 23 in Point Reyes,
Photo Credit: Andrea Biniskiewicz




