
Yellowstone 

National Park 

A Breath of  Fresh Air? 



Summertime . . . And the 

Living is Easy 
 Each summer brings 2.5 million people to 

Yellowstone’s gates in cars, motorcycles, trucks, SUVs, 

& RVs 



Auto Exhaust 
 Pollutants found in Car Exhaust:  CO, O3, NO, SO3, CO2, PANs, 

NO2, HNO3, SO2, H3SO4, Hydrocarbons, SPM, H2O2, NO3 & 

SO4  salts 

 Primary Pollutants are harmful substances emitted directly into 

the air 

 Secondary Pollutants react with one another or other 

components of  air to form new harmful pollutants 



Q1:  Which of  these are 

secondary pollutants found in 

car exhaust (mark all that 

apply)? 

 A.  HNO3 

 B.  CO 

 C.  NO 

 D.  H2O2 

 E.  H3SO4 



Wow!  What else comes 

from my car exhaust? 
 Photochemical Reactions mix primary & secondary 

pollutants, add a little sunlight, & BOOM!!!  - Now you have a 

nice little photochemical smog layer (for all of  those who may be 

homesick for the hustle & bustle of  L.A. while in Yellowstone) 

 VOCs + Nox + heat + sunlight  Ozone, 

                                                               Photochemical oxidants, 

                                                               & Aldehydes 

                                                                 



Are there other sources 

of  VOCs in the Park? 
 Why, yes!  Thanks for asking!  VOCs are released by trees such as 

Lodgepole & White Pines, Douglas Firs & Spruce Trees (O 

Christmas Tree O Christmas Tree, How polluting are your branches . . . ) 

 Trees use VOCs (like monoterpenes & sesquiterpenes) to repel 

harmful insects & animals & in response to stress (yes, even trees 

feel the day-to-day strain of  trying to looking good & staying 

healthy) 



Q2: Why is photochemical smog sometimes 

called brown-air smog? 

 A.  The CO in the air combines with water vapor to 

produce the characteristic color. 

 B.  The NO is converted to NO2 and creates the 

characteristic color. 

 C.  The water vapor mixes with sunlight to produce a 

rainbow that only contains brown pigments. 

 D.  The creation of  SO3 creates the reddish-brown color. 



Q3: Photochemical smog requires the 

presence of 

 A.  Nitrogen oxides 

 B.  Sunlight 

 C.   VOCs 

 D.  All of  the above   

 E.  2 of  the above 



Each Fall, Animals 

Prepare for the Winter 
 Many animals migrate from the High Country to lower lying 

areas 

 Elk herds migrate to food 

 Bison migrate closer to feeding zones near water & the warmth 

of geysers 

 Bears start feeding like teenage boys at an All-You-Can-Eat 

Buffet 



What Happens after all 

this feeding? 



Ingestion & Egestion 

 Scat releases gases such as methane, CO2, NH3, & H2S 

 Ruminants such as pronghorn, bison, deer, & bighorn 

sheep release more methane than other animals – 

methane is a major greenhouse gas 



Q4:Which of  these is 

NOT one of  the 6 criteria 

air pollutants? 

 
 A.  Carbon dioxide 

 B.  Particulates 

 C.  Lead 

 D.  Ozone 

 E.  Sulfur Oxides 



Q5:Which of  the following is  

a hydrocarbon found in animal 

waste? 

 
 

A.CO2 

 

B.Sox 

 

C.CH4 

 

D.NH3 

 

E.H2O 
 



Walking (or Snowmobiling) 

in a Winter Wonderland 
- Most snowmobiles have two-stroke 

motors that pass 20-33% of  the fuel 

straight through the engine and out the 

tailpipe unburned.  

- Standard two-stroke engines also 

require lubricating oil be mixed with 

fuel, so lubricating oil makes up part 

of  the exhaust.  

- Creates visible haze in the form of  

particulate matter (made of  volatile 

organic compounds and 

hydrocarbons).  



What’s in the Unburned 

Fuel? 
 For one, there are oxides of  nitrogen (NOx)  - they cause 

a wide variety of  health and environmental impacts. 

They can be an irritant to eyes, nose, throat and lungs. In 

the environment, it contributes to air pollution, acid rain, 

and even global warming. 



So what’s a little lung irritation? Is 

there anything really dangerous in 

the unburned fuel? 
 Unburned fuel also contains particulates - The 

potential health impacts of  particulate matter (PM) 

are two-fold. Most PM is in the "ultrafine" range (less 

than 100nm) which means that it is respirable and 

may be deposited in the lungs. Additionally, volatile 

organic compounds (VOCs) are well-established as 

possible carcinogens.  



Oh, you wanted really 

dangerous? 
 Unburned fuel also contains 

carbon monoxide.  Carbon 

monoxide (CO) is a colorless, 

odorless gas produced from the 

incomplete combustion of  carbon-

based fuels. When inhaled, it 

hinders the oxygen-carrying 

capacity of  blood and reduces 

delivery of  oxygen to the body's 

organs and tissues. Carbon 

monoxide toxicity may cause 

cardiovascular and neurological 

impairments. It also causes death.  

Is that dangerous enough for you? 



Source:  

http://serc.carleton.edu/images/research_education/yellowstone/emissions_chart.jpg 



What’s Being Done? 
 Under Yellowstone's Winter Use Rules, snowmobiles 

must meet the Park Service’s Best Available 

Technology standards for noise & exhaust emissions 

 The park also limits the number of  Snowmobiles & 

Snow Coaches allowed in the park each day 

 

http://www.yellowstoneparknet.com/winter_recreation/snowcoach.php 

http://www.nps.gov/yell/planyourvisit/winteruse.htm


Q6:Which of  the 

pollutants from exhaust is 

a primary pollutant? 
 A.   SO3 

 B.  HNO3 

 C.  H2O2 

 D.  CO 

 E.  O3  



Q7: A 4-stroke engine is 

less polluting than a 2-

stroke engine. 
 A.  True 

 B.  False 



Thermal Inversions (or What 

goes up can sometimes take a 

while to come down) 

Temperature inversions can trap H2S 

& CO2 in low-lying areas of  YNP at 

dangerously high levels 

 



How do they Occur? 
 Temperature inversions occur when a blanket of  warm 

air sits atop cooler air & prevents it from rising 

 Likely to occur in valleys or areas surrounded on 3 

sides by mountains & 1 side by water with warm 

temperatures (L.A.) 



What’s so Bad About a 

little Inversion? 
 Pollutants held in the cooler air linger & exacerbate air 

pollution 

 Campfire smoke can linger long past the Kumbaya 

singing & late night S’mores on into the morning – 

Smoke-flavored Fruit Loops, anyone? 

Source:  http://www.kmvt.com/weather/blog/What-Is-An-Inversion-185499952.html 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=50J7tSgX8qBHQM&tbnid=oy4ToJ65g6msnM:&ved=0CAUQjRw&url=http://www.kmvt.com/weather/blog/What-Is-An-Inversion-185499952.html&ei=iWtIUtW4DIvS9QTto4Fo&bvm=bv.53217764,d.eWU&psig=AFQjCNGJu-OJJEe8XKRXaHHgst2croAxSw&ust=1380564127898312


Q8: A temperature inversion is caused by 

 A.  Precipitation 

 B.  Cold air drainage 

 C.   A lid of  warm air on top of  cooler, stagnant air 

 D.  A cold blanket of  air that prevents warm air from 

rising 

 E.  Mixing of  cooler and warmer air 



Q9:  Which area would 

be least prone to a 

temperature inversion? 

 
 A. Valleys 

 B.  Coastal areas 

 C.  The Plains  

 D.   Mountainous cities  



Geyser Gazing ( I don’t 

know where I’m gonna go 

when the volcano blows . . . ) 
 Geysers, Mudpots, Hot Springs & Fumaroles are all geographic 

wonders found in Yellowstone due to the Supervolcano 

 Release water vapor, carbon dioxide, hydrogen sulfide, methane, 

hydrogen, oxygen, nitrogen, ammonia, argon, radon, as well as 

other noble gases such as helium, neon, krypton, and xenon 



Toxic air from the vents 

can be deadly 
 In 2004, 5 bison were 

killed from a toxic 

combination of  H2S 

& CO2 

http://www.nps.gov/yell/naturescience/upload/norrisbison.pdf 



Q10: Animals are more 

prone to gas toxicity from 

geysers in the winter than 

in the summer. 
 A.  True 

 B.  False 



Acid Rain 
 Certain pollutants in the air mix with water vapor to 

produce acid deposition 

 The usual suspects include H2SO4, HNO3, SO4, & 

NO3 salts 

 Its pH is below 5.6 



Effects of  Acid Rain 

- Can mobilize    

    toxic metal ions   

   in the soil 

- Depletes Calcium 

from plant cell walls 

-  Hinders nutrient 

uptake from the soil 



Q11:  Which problem is associated with acid 

rain? 

 A.  It leads to an accumulation of  calcium in the soil. 

 B.  It can promote the growth of  mosses that can kill 

trees. 

 C.  It can remove cadmium from the soil. 

 D.  On first exposure to the acid, plant growth is 

stunted. 



Q12:  Nitrous  oxide, a common 

component of  air pollution is often released 

by 

A.  Feedlots 

 

B.  Auto Emissions 

 

C. Chemical 

Manufacturing 

 

D.  Fertilizers 

 

E.  All of  these 



Lichens in the Park 

Lichens are known 

as pioneer species 

and are an example 

of  a symbiotic 

relationship 

between a fungus & 

a photosynthetic 

partner (green algae 

or cyanobacteria) 



Q13:  Lichens can track air pollution 

to its source because they 

 A.  Are stationary 

 B.  Live a long time 

 C.  Are widespread 

 D.  All of  the above are correct 

 E.  None of  the above are correct 



Q14:Which of  the 

following will not reduce 

outdoor air pollution? 

 
 

A.Settling Out 

 

B. Precipitation 

 

C.Winds 

 

D.Chemical Reactions 

 

E. Increased temperatures 
 

 

 

 


