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Promoting watershed education and stewardship in Nevada  

Tahoe Environmental 
Research Center (TERC) 
     Located on the Sierra Nevada College campus in Incline 
Village, NV, UC Davis’ Tahoe Environmental Research 
Center is dedicated to interdisciplinary research and 
education to advance the knowledge of aquatic and 
terrestrial ecosystems and their interactions within natural 
and developed Earth systems, and to communicate science
-informed solutions worldwide . With Lake Tahoe in their
backyard, they are uniquely positioned to bring something
more to the visitor that may change the way they feel and
act regarding the lake and the environment, in general.

     Lake Tahoe is a natural jewel in the Sierra Nevada 
Mountains. The Tahoe basin is a changing landscape and, 

today, significant portions of this once pristine region are 

urbanized. Unfortunately, over the last five decades, 

increased human development has had a significant 

impact in the Tahoe Basin. Studies from the early 1960s to 

the present have shown that many factors such as land 

disturbance, increasing resident and tourist population, 

habitat destruction, air pollution, soil erosion, roads and 

road maintenance, and loss of wetlands have all interacted 

to degrade the Basin's air quality, terrestrial landscape and 

streams, as well as the lake itself.  

     The lake has responded to increased nutrient loading 
from the streams, atmosphere and groundwater with 
steadily increasing algal growth   continued on page 6       
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     Lake Tahoe is designated an Outstanding National 
Resource Water and a “Waterbody of extraordinary 
ecological or aesthetic value” by the states of California 
and Nevada, respectively, for its remarkable clarity and 
striking blue color. Lake Tahoe’s extraordinary deep 
water clarity is attributed to its uncommonly clean wa-
ter which allows sunlight to reach much greater depths 
than possible in most other water bodies. Between 
1968 through 1971, annual clarity levels averaged 97.4 
feet. 

     Over the past half century, average annual clarity 
has diminished. The Lake Tahoe Total Maximum Daily 
Load (TMDL) Program was established to guide efforts 
to restore historic clarity conditions. In general, the 
decline in water clarity is a result of inorganic fine sed-
iment particles entering the lake from watersheds 
which account for roughly two-thirds of the lake's clar-
ity condition.  

     Trends in clarity, as measured by Secchi depth, vary 
between summer and winter seasons. The long-term 
summer trend is consistently declining, with a noticea-

ble 10-15-year cyclic pattern. On the other hand, meas-
urements indicate winter clarity is showing overall im-

provement. The ongoing summer clarity decline effec-
tively offsets improvements in winter, confounding 
average annual clarity restoration efforts. The cause for 
the diverging seasonal clarity trends has not been well 
documented. 

      Pollution, primarily from the more urbanized areas 
around the lake, has become a problem for Lake Tahoe. 
Pollution takes many forms, and can include litter, sed-

iment, nutrients, oil and grease, and pathogens. Lake 
Tahoe suffers from increased loads of fine sediment 
and dissolved nutrients. The nutrient inflows, mostly 
phosphorus and nitrogen, are literally fertilizers, which 
support the growth of free-floating and attached algae. 
Urban stormwater is the largest source of pollution 
clouding Lake Tahoe's clear water. When it rains, or as 
snow melts, water flows down streets and across park-
ing lots, picking up dirt, road sand, fine particles and 
oil, all of which flow directly into storm drains that 

lead to Lake Tahoe.  

     Research has shown that the rate of algal growth 
has been steadily increasing over the past 50 years. In 
fact, the rate of algae growth in Lake Tahoe has quad-
rupled since 1959. This trend continues to increase at a 
rate of approximately 5 percent to 6 percent per year. 
This increase in growth is believed to be due to a re-
duction in the size of the phytoplankton in the lake, 
and a faster turnover rate of nitrogen and phosphorus 
in the lake. These two nutrients have become unnatu-
rally abundant in the lake because of human caused 

(anthropogenic) disturbances. The primary anthropo-
genic sources are accelerated erosion, fertilizer use, car 

exhaust, and urban runoff.  

     Eutrophication refers to the effects of an overabun-
dance of nutrients and occurs naturally as part of the 
overall aging of a lake. The normal life cycle of a lake 
begins with clear water that becomes progressively 
browner/greener due to sedimentation and algae 
growth. Over time, layers and layers of dead organisms 
and sediment will fill up the lake, continued on page 7    

LAKE TAHOE 
Featured Watershed 
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There are many unique and interesting species across 
Nevada, but perhaps none more so than the mountain 
beaver. This is probably not the beaver you are 
picturing. They do not fell trees to build dams, and 
they could not slap their tails on the water’s surface if 
they tried. Mountain beavers are a rarely seen rodent 
species that spends most of its life underground, and 
when they do emerge from the depths of their 

complex burrow systems, it is usually nighttime.  

Where do they occur, you might ask? The first 
specimen in Nevada was recorded as early as the 
1930s, but you won’t find this critter occupying 
Nevada’s vast sagebrush ocean nor its many isolated 
mountain ranges. The mountain beaver can only be 
found in one place in our great state: the Lake Tahoe 
Basin and surrounding areas of the Carson Range. Yet, 
even in a place as heavily visited as Lake Tahoe, most 

people have never heard of 
mountain beavers. They have existed for over 34 
million years and have remained unchanged for at 
least 5 million years, making them the most primitive 
living rodent. There are seven subspecies in western 
North America, and the Sierra Nevada mountain 
beaver (Aplodontia rufa californica) calls Tahoe its 
home.  

Mountain beavers have powerful limbs and prominent 
claws that they use to dig underground tunnels where 
they spend most of their time. Being underground is 
important for mountain beavers because they cannot 
regulate their body temperature as well as other 
mammals. Instead, they use subterranean climes to 
help keep themselves cool during summer and warm 
during winter. They have very primitive kidneys, so 
they must have a constant source of running water 
nearby. In fact, their burrows systems have multiple 
chambers, some of which have water flowing through 
them. This means that you will only find them in 
places like wet meadows, springs, or stream corridors. 
They eat a variety of plants, including grasses, forbs, 
ferns, and shrubs. They don’t hibernate during winter, 

so they spend their summers collecting extra 
vegetation that they will consume all winter long.    

Mountain beavers are protected as a state sensitive 

species in Nevada and are considered a Species of 
Conservation Priority by NDOW due to their unique 
habitat needs and limited distribution in the state. 
NDOW has studied this critter over the past 20 years 
and has gained valuable information about them. For 
example, we know that they occur in moist 
environments throughout the Carson Range at 
elevations between 6,500 and 9,000 feet. Their 
burrow complexes can have anywhere between six 
and 30 openings, and they prefer to build them in 
places with dense ground vegetation. That way their 
next meal is never too far away. 

NDOW also used genetic analyses Continued on page 5 

Nevada Department of  Wildlife Aquatic Fauna Spotlight 

Mountain Beaver (Aplodontia rufa) 

Photo 1  
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Student Testimonial: The most exciting part of forest and wildlife ecology was: "when I saw a bear 
habitat and learned about animals, boating in Lake Tahoe and eating plankton, dip netting in the 
stream, seeing a bald eagle, red tail hawk, and an osprey, the sounds of the birds, learning how 

animals make their call to others about danger, when we learned about nocturnal animals."  

Interested in getting 
involved? 

Learn more about the Great Basin 
Outdoor School!  

Sign up for an outdoor experience 

Volunteer 

Donate  

Contact: 

1000 Bible Way #53, Reno, NV 89502 

775.324.0936 

https://www.greatbasin-os.org/donate
https://www.greatbasin-os.org/donate
https://www.greatbasin-os.org/
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Science Career: 
Stormwater 
Program 
Manager—
NDOT 
Nevada Department Of 
Transportation is a wonderful place 
to work, and no one knows that 
better than Stormwater Program 

Manager James Murphy.  

Murphy’s appreciation for NDOT 
goes way deeper that just a steady 
paycheck and great retirement. 
James passionately credits NDOT 
for allowing him to be the father 
and devoted family man he is 
today.  

When asked what the best part 
about working for NDOT is, he 
doesn’t even hesitate. “Oh, that’s 

easy!” Murphy exclaims with a 
huge smile gleaming across his 
face. “Thanks to NDOT I’ve been 
able to spend a lot of time with my 
two boys and have been very 
fortunate to coach them for soccer 
and baseball for several years,” 
Murphy said. “With the flexible 

work schedule NDOT provides, you’re 
able to carve out time to spend with your 
family. Being able to be a part of their 

lives and be as involved as I am, it’s 
priceless. I’m just so greatly appreciative 
of NDOT allowing me to do that.” 

While flexibility is at the top of 
Murphy’s list, right up there is the fact 
that James genuinely loves what he does. 
“I really like the diversity of the work I 
do.” Murphy said. “It’s very challenging 
and ever changing. I often come into 
work thinking I am going to do one thing 
and end up doing something completely 

different.”  

After receiving his bachelor’s from the 

University of Nevada, Reno for Range and 

Forest Management, Murphy went on to 

work for the Forest Service, and then the 

Nevada Division of Water Resources in 

the State Engineer’s Office, primarily 

working with water rights and ground 

water. Interestingly enough, it wasn’t 

until he went back to school for his 

masters in Hydrology, that he was 

exposed to alternative careers in the 

Natural Resources field. 

“When I was in school, they really tried to 
focus student’s attention on working for 
the BLM or working for the forest 
service, so that’s why I started my career 
in the forest service. Then, when I went 
back to school for  my continue on page 10 

from page 4 to confirm that mountain beavers in Nevada 
have become increasingly isolated, and there is not much 
long-distance movement of individuals because they are 
so restricted to riparian zones. That can make them 
especially vulnerable to changes or disruptions to the 
watersheds that they occupy.  

There is evidence of past declines in some of Nevada’s 

mountain beaver populations, but most have started to 
recover and have likely benefited from the increased 
awareness of environmental conservation that exists 
around Lake Tahoe today. This is great news because 
chances are that if mountain beavers are thriving in an 
area, then overall ecosystem and riparian health is good. 
So, you might never see a mountain beaver, but knowing 
that they are around should make us all happy.  
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from page 1 (eutrophication) and a progressive reduction 
of clarity. The lake has lost approximately 33 feet, or 

one-third of its famous transparency, during the last 40 
years and oxygen concentrations in the deep waters 
have declined significantly. Thick growths of attached 
algae now coat the shoreline rocks in the spring.  

 The three main environmental problems facing 
Lake Tahoe include:  

1. Loss of water clarity

2. Impact of climate change

3. Impact of non-native species (especially Aquatic
Invasive Species)

Other environmental problems include litter, issues 
with wildlife such as human-bear conflicts, traffic, air 
quality problems from car exhaust and wood-burning 
stoves, the impacts of human development, the impact 
of tourism, and more.  

Science Education and Outreach through TERC: 
     Engaging exhibits, interactive hands-on educational 

activities, and effective outreach draw student groups, 
residents, and visitors to TERC facilities. The education 
programs inspire an interest in environmental sciences, 
stimulate curiosity, and motivate active conservation 
and preservation of fresh water resources.  

Tahoe Citizen Science App: 

Citizen scientists can monitor their surrounding 
environment. They can help researchers at Lake Tahoe 
by taking a few moments to enter what they see at Lake 
Tahoe—whether it’s an algal bloom, cloudy water or 
litter on the beach. Download the app and be a citizen 

scientist each time you visit Lake Tahoe. 

Fun Fact: How did Lake Tahoe Form? 
Three to five million years ago, the valley that would 
become the Tahoe Basin sank between parallel frac-
tures in the Earth’s crust as the mountains on either 
side continued to rise. A shallow lake began to form in 
the resulting valley. Two to three million years ago, 
erupting volcanoes blocked the outlet, forcing the lake 
to rise hundreds of feet above its current elevation, and 
eventually eroding down to near its current outlet. Be-
tween one million and 20,000 years ago, large masses 

of glacial ice covered the west side of the Tahoe Basin. 
Current geologic theory suggests an earthen berm 
(moraine) left by a receding glacier near Squaw Valley 
acted as a dam, causing the lake level to rise and then 
draw down rapidly when the dam catastrophically 
failed. Between 7-15 thousand years ago, a portion of 
the West Shore collapsed into the Lake causing a mas-
sive submerged landslide, widening the Lake by three 
miles, and creating McKinney Bay.  

More Information 

• Tahoe Environmental Research Center website
• Educator resources
• Citizen Science

https://tahoe.ucdavis.edu/education
https://citizensciencetahoe.org/home
https://citizensciencetahoe.org/home
https://tahoe.ucdavis.edu/
https://tahoe.ucdavis.edu/ed_programs
https://citizensciencetahoe.org/home
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from page 2 turning it into a marsh, and then finally into a 
meadow. This process normally occurs over millions of 
years, however, at Lake Tahoe, we are seeing the effects 
of eutrophication happening at an accelerated rate. This 
accelerated eutrophication is primarily due to the nutri-
ents and the sediments that are entering the lake at 
rates higher than what would naturally occur. If we do 
not make a conscious effort to reduce these inputs, we 
could witness catastrophic changes within our lifetimes.  

     Climate change is one of the biggest threats facing 
Lake Tahoe. It is causing more precipitation to fall as 
rain rather than snow. More rain means more floods 
and stormwater runoff that carries sediment into Lake 

Tahoe. Climate change is also increasing the lake’s wa-
ter temperature and affecting regional weather patterns 

in ways that could change the lake’s ecosystem and 
cause more of a decline in the lake’s clarity. Climate 
change is a complex, overarching factor for many 
changes occurring at the lake:  

In the last four years, the lake has warmed 0.26 degrees 
per year -- 10 times faster than the long-term warming 
rate. The absence of deep mixing of nutrients contrib-
utes to this warming and leads to a buildup of nutrients 
at the lake’s bottom.  

Changes in the Food Web  
Species diversity in Lake Tahoe has been greatly affected 
by the intentional and unintentional introduction of ex-
otic species, and many communities of both plant and 
animal life have undergone significant change since 
studies began. In the case of phytoplankton, these com-
munities have a direct impact on lake clarity. For other 
species, changes have affected the lake’s food web and 
consequently have altered its fishery.  

Introduction of Non-Natives  
In attempts to improve the Lake Tahoe’s fishery, many 
fish and invertebrate species have been introduced into 
Lake Tahoe and surrounding waters, most with limited 
success. These non-natives cause changes in the food 
web and in food web energetics. For example, Mysis 
shrimp were introduced into Lake Tahoe to provide a 
food source for game fish; however, they reduced the 
available food sources for the larger fish by eating many 
of Tahoe's native zooplankton. (Further information 
found in additional resources).  

Invasive Species  
During the last 130 years, numerous nonnative fish, in-
vertebrate, and plant species have been introduced to 

Lake Tahoe. Invasive species such as Asian clams, Eura-

sian watermilfoil, Curlyleaf pondweed, and fish species 
such as largemouth bass, smallmouth bass, bluegill, and 
carp are now found regularly in Lake Tahoe. Whether in-
tentional, accidental, or illegal, these species introductions 
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have had profound negative effects on the lake’s native 
food web, and have greatly altered native habitats. Cur-

rent management efforts are aimed at preventing the 
introduction of Quagga and Zebra mussels into the
lake. Mandatory boat inspections are currently 
required for all boats entering the lake.  

Destruction of Wetlands  
Lake Tahoe historically had natural wetlands that acted 
as filtration systems to remove excess nutrients from 
stream water before the runoff would reach the lake. 
This is one of the many reasons for Lake Tahoe’s fa-
mously clear and pristine water. Unfortunately, the val-
ue of wetlands was not fully known prior to the heavy 

development that began in the mid-1950s. For example, 
the Tahoe Keys was built on one of the largest wetlands 
in the Lake Tahoe basin. Research has shown that the 
wetlands of South Lake Tahoe used to remove tons of 
sediment and nutrients. The detrimental impact of this 
development can be easily seen during heavy runoff 
when plumes of sediment cause the water to turn 
cloudy.  

Forest Health  
The numbers of dead and dying trees throughout Tahoe 
and the Sierra Nevada are increasing due to a combina-
tion of drought stress, insect attack and disease. This 
carries direct implications for fire safety, biological di-
versity and carbon sequestration. A new NASA instru-
ment on the International Space Station will likely pro-
vide further data to help understand these changes.  

Tahoe Keys
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NEVADA STATE PARKS 

Spooner Lake Upgrade 
By Jay Howard and summarized with permission from Tahoe 

In Depth newsletter Winter 2019 #16 

Nevada Division of State Parks—change is on 
the horizon in Nevada at Spooner Lake.  Most of the 
existing structures at the Spooner Lake State Park are 
over 35 years old. The Spooner Lake and Backcountry 
Management Area represents an important recreational 
center for visitors from around the world and is a criti-
cal natural resource for Nevada. With more than 

150,000 visitors every year, the area is a popular desti-
nation for hikers, mountain bikers, equestrians, and 
nature lovers. A host of major trail races and special 
events held at Spooner Lake each year take advantage 
of the excellent trail system and scenic views. The $3.2 
million project will enhance visitor access, parking, 
wayfinding, support services, and interpretive pro-
grams. The plan includes a large visitor center, consist-
ing of a partially enclosed structure with an interpre-
tive pavilion, gift shop, six single stall restroom units, a 

convenience room with vend-
ing machines, audio/video 
and Wi-Fi/device charging 
stations, and a park office. A 
separate amphitheater will 
provide a home for interpre-
tive activities and allow park 
staff to enhance their interac-
tions with the public. The site 
will get new landscaping, trail 
side amenities, and a pathway 
system with wayfinding that 
links to existing trails.  

     The visitor center and am-
phitheater project will serve three major functions at 

Spooner Lake: It will provide a place for interpretive 

programming, public outreach, and environmental ed-

ucation. The amphitheater will be used for a wide vari-

ety of natural and cultural history programs, ranger-led 

hikes and tours through the Spooner backcountry, and 

an outdoor science venue for schools. The new facility 

will reenergize a program of knowledge exchange be-

tween visitors, teachers, students, rangers, and guest 

speakers. Getting kids outdoors and continued on page 11  

Additional Lake Tahoe Resources
Nevada State Parks 

Sand Harbor http://parks.nv.gov/parks/lake-tahoe-nevada-state-park
Spooner Lake and Backcountry http://parks.nv.gov/parks/lake-tahoe-nevada-state-park-1

Cave Rock http://parks.nv.gov/parks/lake-tahoe-nevada-state-park-2
Van Sickle http://parks.nv.gov/parks/lake-tahoe-nevada-state-park-3

USDA Forest Service 

https://www.fs.usda.gov/main/ltbmu/learning 

Tahoe Institute for Natural Science 
http://www.tinsweb.org/ 

University of Nevada Cooperative Extension 
http://www.unce.unr.edu/ 

Tahoe East Shore Trail 
https://www.alltrails.com/explore/trail/us/nevada/tahoe-east-shore-trail?ref=sidebar-static-map 

Lake Tahoe Clarity Tracker 
https://clarity.laketahoeinfo.org/ 

http://parks.nv.gov/parks/lake-tahoe-nevada-state-park
http://parks.nv.gov/parks/lake-tahoe-nevada-state-park-1
http://parks.nv.gov/parks/lake-tahoe-nevada-state-park-2
http://lands.nv.gov/resource-programs/tahoe
https://www.fs.usda.gov/main/ltbmu/learning
http://www.tinsweb.org/
http://www.unce.unr.edu/
https://www.alltrails.com/explore/trail/us/nevada/tahoe-east-shore-trail?ref=sidebar-static-map
https://clarity.laketahoeinfo.org/


Watershed Ed Spring 2020 | 10

from page 5 Hydrology Degree, started working for the

state, that’s when I realized there were a lot of other 

options available for folks that had been in the 

resource field of study,” Murphy explained. “For 

example, I didn’t even know NDOT did biology! I 

didn’t even know they did environmental work. I was 

shocked when the opportunity was presented, I said, 

wait- you do that?!” 

Over the past 15 years with NDOT, Murphy still 
receives that same reaction of shock when he tells 
people that he works at NDOT and says what he does 
there. “We’ve come to a point in time where no matter 
what NDOT does, there has to be an environmental 

consideration for it. Whether its water, whether its 
biology, there are regulations in place that force NDOT 
to take those into consideration were just another 
component of their operations,” Murphy said. “There 
is definitely a shock there when I tell people I work for 
NDOT and tell them what I do here. They usually have   

the same reaction I had, which is wow, there’s a 
program that deals with water and biology and the 

environment? We just figured you built roads. When I 
go and explain to them the requirements that the 
department has in terms of environmental 
considerations, they really have no idea, so I explain it 
to them and they are shocked. People have no idea 
there are all these other sub-programs that are 
embedded within the operations.” 

When asked what he would tell someone if they said 
they were considering a job at NDOT, Murphy 
responded, “I would tell them that the work is 
challenging, the personnel that we work with are 
wonderful, and that I get to work with what I consider 

some of the brightest professional minds that I’ve ever 
had the pleasure of working with.” “Obviously the 
retirement is great, and I love the flexibility the job 
offers so you can have that family life. The work I do is 
very rewarding, so I am very proud of what I do.” 
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from page 9 allowing for moments of discovery is para-

mount to nurturing a lifelong love for the environment 

and an understanding of the need to protect important 

ecological resources. Leave No Trace and Tread Lightly 

programs will teach visitors how to leave a smaller foot-

print while enjoying the outdoors. Wayfinding is also a 

fundamental element for orientation and to keep visi-

tors on designated trails and away from sensitive eco-

systems. It will be the southern bookend for the In-

cline-to-Spooner section of the Tahoe East Shore Trail. 

The shared-use pathway is a multimillion-dollar project

to connect existing sections of the bikeway around Lake 

Tahoe, with Nevada’s commitment stretching from 

Crystal Bay in the north to Stateline in the south. Con-

struction is now complete on the first 3 miles of the 

paved trail from Incline Village to Sand Harbor. The 

next 8-mile section, from Sand Harbor to Spooner Lake, 

is in the design and environmental review phase. The 

visitor center and amphitheater will serve as a gathering 

spot and anchor for the southern end of this 8-mile East 

Shore Trail segment. It will serve as a major trailhead 

facility to over 60 miles of paths and trails in the back-

country of Lake Tahoe Nevada State Park. The Spooner 

backcountry has 13,000 acres of primitive wilderness, 

including North Canyon, Marlette Lake, Hobart Lake, 

Twin Lakes, Tunnel Creek, and the Franktown Creek 

area. The new visitor center will connect backcountry 

trails to the portion of the park that is an accessible, de-

veloped zone, providing recreation facilities to support 

backcountry activities. Some of the more popular trails 

in the park include the Marlette and Red House Flume. 

The new visitor center will act as a portal to these

regional trails, and a central gathering point for visitors 

embarking on outdoor adventures around the lake. For

information on the project regarding donations and

funding opportunities, visit the Tahoe Fund’s website 

at: https://www.tahoefund.org/ pro-jects/active-
projects/spooner-lakeamphitheater/. 

No Events will be listed due to our current situation with the Corvid-19 virus. Stay safe. Stay connected. 

Spooner Lake
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