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Old growth redwoods have complex 
crown structure.

• reiterated trunks, buttresses, 
complex branching and 
fusion, epiphyte mats
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Epiphyte mats provide suspended 
arboreal habitat islands.

• size and height vary
• habitat for epiphytes 

and animals

Photos provided by Stephen Sillett



Arboreal histosols have distinct 
horizons and rhizospheres.

• water storage
• interstitial habitat
• low pH organic detritus
• can persist for centuries
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Sitka spruce and Douglas fir also 
harbor large histosol accumulations.
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Sampling arthropods in arboreal 
epiphyte mats and histosols.

• access via arborist 
climbing methods to 
place:
– pitfall traps
– litter bags
– soil cores
– flight intercept traps



Arboreal soils support a rich 
arthropod fauna.
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Forest soil microarthropods are 
bioindicators of ecosystem trajectory.

• hyperdiverse assemblages
• trophic redundancy
• respond to a broad range 

of disturbance classes
– community structure
– ecosystem services

Acarine assemblage responses to low 
intensity fire management at Blacks Mtn 
Experimental Forest.



Redwood canopy assemblages are 
taxonomically rich.

Acari

Oribatida (>83 spp) 42 families
Mesostigmatida
Prostigmatida
Astigmatida

Copepoda Harpacticoidea
Isopoda
Other 
invertebrates:

Gastropoda
Annelida
Nematoda
Platyhelminthes
Rotifera

Entognatha
Collembola (>55 
spp)
Protura
Diplura

Insecta
Coleoptera
Orthoptera
Diptera
Hemiptera

Heteroptera
Auchenorrhyncha
Sternorrhyncha

Hymenoptera
Lepidoptera
Psocoptera
Thysanoptera

Chilopoda
Diplopoda
Pauropoda
Symphyla
Araneae
Pseudoscorpiones
Opiliones



Assemblage structure changes with 
habitat height in redwood crowns.
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• increasing:
– assemblage evenness
– proportional abundance of 

springtails

• decreasing:
– assemblage abundance, 

taxon richness, and 
diversity

– proportional abundance of 
mites

– litter decomposition rate
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***VECTORS



             NMDS1     NMDS2     r2   Pr(>r)    

collem    0.895805 -0.444447 0.6746 0.000999 ***

acari     0.516046  0.856561 0.7020 0.000999 ***

coleopt   0.719891  0.694087 0.2356 0.004995 ** 

diptera   0.802480  0.596679 0.1658 0.024975 *  

heteropt -0.315131 -0.949048 0.1449 0.039960 *  

hymenopt -0.662473 -0.749086 0.0523 0.329670    

lepidopt -0.056649 -0.998394 0.0664 0.237762    

psocopt   0.813730 -0.581243 0.0214 0.663337    

thysano  -0.806829 -0.590785 0.0350 0.438561    

chilopod  0.554478  0.832198 0.2648 0.001998 ** 

diplopod  0.857723 -0.514113 0.3422 0.000999 ***

pauropod                                        

araneae   0.896327 -0.443394 0.0867 0.146853    

ps.scorp  0.371293  0.928516 0.3146 0.000999 ***

copepod   0.572143  0.820154 0.0978 0.098901 .  

gastrop   0.917665  0.397355 0.0804 0.178821    

annelid   0.938273  0.345896 0.1641 0.020979 *  

nematod   0.333087  0.942896 0.1205 0.060939 .  

larva    -0.567180 -0.823594 0.1128 0.070929 .  

abund     0.990671 -0.136279 0.7443 0.000999 ***

rich      0.931820 -0.362920 0.2077 0.002997 ** 

div      -0.353950  0.935264 0.3551 0.000999 ***

even     -0.555299  0.831651 0.4706 0.000999 ***

height   -0.021942 -0.999759 0.0354 0.454545    

area     -0.293536  0.955948 0.0346 0.467532    

biomass  -0.318609  0.947886 0.0139 0.760240    

DOM      -0.302387  0.953185 0.0234 0.609391    

---

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

P values based on 1000 permutations.



Mean sample heights:

 0 45.48 68.06 77.06



Microarthropod assemblages are 
sensitive to substrate in Sitka spruce.
• bryophyte dominance in 

sheltered crown zones
• lichens more exposed
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We also see distinct communities 
beneath relict old growth redwoods.

• old growth redwoods 
within a matrix of tan oak- 
Douglas fir regeneration

• distinct habitat islands



Conclusions
• Coastal redwood forest 

canopies have unique 
structural attributes that 
foster characteristic 
arthropod communities in 
persistent arboreal 
histosol habitat islands.

• The longevity of these 
mats permits them to 
develop long lasting 
assemblages.

• Arboreal microarthropod 
assemblages respond to a 
variety of disturbances 
and other influences.

• Relict redwoods within a 
second growth matrix 
preserve some elements 
of old growth arthropod 
associations.
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