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Q: What about the soil?



Art: Shannon Wright

Steve Gschmeissner



But:sƻƛƭǎ ŀǊŜ ǇŜǊƘŀǇǎ ǘƘŜ Ƴƻǎǘ ŎƻƳǇƭŜȄ ŀƴŘ ŘƛǾŜǊǎŜ ŜŎƻǎȅǎǘŜƳǎ ƻƴ 9ŀǊǘƘΧΦΦ

1. Many phases (solid, liquid, gas)
2. Manychemical components 
3. Manyphysicaltextures,mixtures,etc.
4. Differentporesizes(liquid andgaspermeability)
5. Diverse PHandredoxstates
6. AndthenǘƘŜǊŜΩǎall theōƛƻƭƻƎȅΧΦΦ
7. AND thisall changesthroughtimeόƘƻǳǊƭȅΣ ŘŀƛƭȅΣ ǎŜŀǎƻƴŀƭƭȅΣ ŘŜŎŀŘŜǎ ŀƴŘ ŎŜƴǘǳǊƛŜǎΧΦύ
8. AND thisall changes with the environment.



Hebelomasp.







~ 3165 unique species (DNA) 



vΥ Iƻǿ Řƻ ǎŀƭƳƻƴ ŎƘŀƴƎŜ ǘƘƛƴƎǎ Ψƛƴ ǘƘŜ ǎƻƛƭΩΚ

1. Salmon nutrients are absorbed by fungi
2. Salmon nutrients change plant/soil communities
3. Salmon nutrients increase soilfungaldiversity



Å Higher 15N relative to terrestrial sources (enriched)



Å Higher 15N relative to terrestrial sources (enriched)

Tree layer
Å Cedar
Å Sitka Sprice
Å Hemlock
Å Amabilis Fir

Shrub layer
Å Salmonberry
Å Vaccinium sp.
Å False azalea
Å Χ

Herbaceous layer
Å Ferns
Å False-lily-of-the-valley
Å Foamflower
Å Χ

ά!ōƛƻǘƛŎέ
Å Soil
Å Watercolumn
Å Hyporrheiczone
Å Χ

Moss layer
Å Moss
Å Liverwort
Å Χ

Predators
Å Bears
Å Wolves
Å Mink
Å River otter
Å Χ

aŜǎƻ ϧ άaƛƴƛέ ǇǊŜŘŀǘƻǊǎ
Å Wrens
Å Χ

Insects
Å Beetles
Å Flies
Å Wasps

Q: What about 

mushrooms?



1. 15b ŦǊƻƳ ǎŀƭƳƻƴ ŀǊŜ Ψƛƴ ǘƘŜ ƳǳǎƘǊƻƻƳǎΩ



Å Diversity increased

Bogs Ψ/ƻƴƛŦŜǊΩ ŦƻǊŜǎǘΨ.ǊƻŀŘƭŜŀŦΩ ŦƻǊŜǎǘ

Å Shore pine
Å Sitka spruce
Å Amabilisfir
Å Hemlock

Å Cedar
Å Bigleaf maple
Å Redalder

Å All the bog plants
Å Blueberry + huckleberry
Å Salal
Å False azalea

Å Salmonberry
Å5ŜǾƛƭΩǎ Ŏƭǳō

2. Salmon change plant communities



Å Diversity increased

! ΨŎƻƴǘƛƴǳǳƳΩ ƻŦ ./ Ŏƻŀǎǘŀƭ ŦƻǊŜǎǘǎΥ

Bogs Ψ/ƻƴƛŦŜǊΩ ŦƻǊŜǎǘΨ.ǊƻŀŘƭŜŀŦΩ ŦƻǊŜǎǘ

Soil PH

Acidic Neutral/ basic



Å Diversity increased

! ΨŎƻƴǘƛƴǳǳƳΩ ƻŦ ./ Ŏƻŀǎǘŀƭ ŦƻǊŜǎǘǎΥ
Bogs Ψ/ƻƴƛŦŜǊΩ ŦƻǊŜǎǘΨ.ǊƻŀŘƭŜŀŦΩ ŦƻǊŜǎǘ

Å Amino acids

Å Ammonium Å Nitrate

NH4
+ NO3

-

Soil nitrogen redox state



Å Diversity increased

! ΨŎƻƴǘƛƴǳǳƳΩ ƻŦ ./ Ŏƻŀǎǘŀƭ ŦƻǊŜǎǘǎΥ
Bogs Ψ/ƻƴƛŦŜǊΩ ŦƻǊŜǎǘΨ.ǊƻŀŘƭŜŀŦΩ ŦƻǊŜǎǘ

Mycorrhizal Fungi Community

EctomycorrhizaEricoid
Arbutoid Orchid

Arbuscular



! ΨŎƻƴǘƛƴǳǳƳΩ ƻŦ ./ Ŏƻŀǎǘŀƭ ŦƻǊŜǎǘǎΥ
Bogs Ψ/ƻƴƛŦŜǊΩ ŦƻǊŜǎǘΨ.ǊƻŀŘƭŜŀŦΩ ŦƻǊŜǎǘ

Increasing Salmon

No salmon Lots of salmon



*Random forest model (machine learning)

3. Salmon increase soil fungal diversity

Salmon




