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But: soils are perhaps the most complex and diverse ecosystems on Earth.....

Many phases (solid, liquid, gas)
Many chemical components e —
Many physical textures, mixtures, etc. —
Different pore sizes (liquid and gas permeability)

Diverse PH and redox states

And then there’s all the biology.....

AND this all changes through time (hourly, daily, seasonally, decades and centuries....)
AND this all changes with the environment.
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Q: How do salmon change things ‘in the soil’?

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




* Higher °N relative to terrestrial sources (enriched)




* Higher °N relative to terrestrial sources (enriched)

Predators

. Bears

. Wolves

. Mink
Shrub layer . River otter

. Salmonberry
. Vaccinium sp.
. False azalea
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Meso & “Mini” predators

| i i . Wrens
| .
Herbaceous layer
. Ferns
. False-lily-of-the-valley
Tree layer * Foamflower Insects
. Cedar ) . Bgetles
. Sitka Sprice . Flies
. Hemlock Wasps
. Amabilis Fir
g “Abiotic”
§ < Soil
Moss layer ¢ * Watercolumn : What about
Moss £ . Hyporrheic zone
* »
L venwert 3 mushrooms?




1. 1°N from salmon are ‘in the mushrooms’

d15N vs. Salmon Density
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2. Salmon change plant communities

‘Broadleaf’ forest

‘Conifer’ forest

T * Cedar
. F - M\Et o | * Bigleaf maple
* Shore pine , * Redalder
» Sitka spruce
e Amabilis fir
 Hemlock

e All the bog plants

e Salmonberry
* Devil’s club

* Blueberry + huckleberry
* Salal
False azalea




A ‘continuum’ of BC coastal forests:

‘Broadleaf’ forest

‘Conifer’ forest
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A ‘continuum’ of BC coastal forests

‘Broadleaf’ forest

‘Conifer’ forest
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A ‘continuum’ of BC coastal forests:

Bogs ‘Conifer’ forest roa leaf’ forest

Mycorrhizal Fungi Community



A ‘continuum’ of BC coastal forests:

B ‘Broadleaf’ forest
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3. Salmon increase soil fungal diversity

Symbiotrophs  Saprotrophs

Salmon density =

Soil Type -

Distance to stream -
Watershed Size PCA1 =
Ca-

Mg~

Richness

CEC~-

Fe total -

Fe exch. -
Al =
Cu-
Zn-
Mn -
B -
N total =
NH4 N -
NO3.N -

All

Scaled Importance
4

Symbiotroph

Pe11 =
Ergostenpl -

p
NT: Western Hemiock =
NT: Cedar -
NT: Sitka Spruce -
Moss PCA1 -
Moss PCAZ -
Herb PCA1 -
Herb PCA2 -
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Saprotroph
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Shrub PCA1 -
Shrub PCA2 -
Salmon Tree PCA1 -
Tree PCA2 -
CWD.1-
cwD.2~-
CWD.3~-
CWD.4 -
CWD.5~

Richness Shannon Richness Shannon

*Random forest model (machine learning)
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Thesis title: “Fish, Forests, Fungi: Soils in the ‘Salmon Forests’ of British Columbia” (not available at UBC
library yet, but you can find it at www.allenlarocque.com)



