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““The issue I am The issue I am 
attempting to deal with attempting to deal with 
……

 
is not knowledge but is not knowledge but 

ignorance.  In ignorance ignorance.  In ignorance 
I believe I may I believe I may 
pronounce myself a fair pronounce myself a fair 
expert.expert.””

Wendell Berry (2000)Wendell Berry (2000)

©Jeff Hutchison, Archbold Biological Station
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••
 
WriteWrite

 
literature reviews, covering 60 

nonnative species for FEIS
 www.fs.fed.us/database/feis/www.fs.fed.us/database/feis/

• Identify “knowledge gaps” about these 
species and fire

Context

4-year project to: ©Barry A. Rice/The Nature Conservancy
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Doesn’t anyone 
know how deep 

the rhizomes 
are buried!?





FEIS section Topics covered
Distribution and Occurrence
Botanical and 
Ecological 
Characteristics

Regeneration

 

(includes seed production, 
seed dispersal, seed banking, 
germination/establishment/seedbed 
requirements, and asexual regeneration)
Site characteristics
Successional information

 

(includes 
longevity, response to disturbance, and 
competitive interactions)
Seasonal patterns

 

(aboveground phenology, 
belowground phenology) 

Fire Ecology and 
Fire effects

Fire adaptations (including heat tolerance 
of tissues and seed, and postfire 
regeneration strategies)
Fire regimes



Knowledge gapsKnowledge gaps

KnowledgeKnowledge

vs.vs.

No knowledgeNo knowledge



No replication or no controls

Personal Communication

““Continuum of knowledgeContinuum of knowledge””

No 
knowledge

1o

 

research, 
peer reviewed 

journal

1o

 

research, agency pub

Monitoring results

Extension literature
Observations



““Continuum of knowledgeContinuum of knowledge””

0: No knowledge

4:
 

1o

 

research, peer rev. journal

1: No experiments or observations

2: Unpublished experiments or observations

3:
 

1o

 

research, non-anonymous
 peer review

““high high 
qualityquality””

 infoinfo





Fire Adaptations Fire Regimes

Species review

Heat 
tolerance, 

tissue

Heat 
tolerance, 

seed
Postfire 
estab.

Postfire 
veg. 

response

Varying 
fire 

severities

Varying 
burn 

seasons

Varying 
burn 

intervals
Multiple 

postfire years

Acer platanoides 0 0 0 (1)1 0 0 0 0

Acroptilon repens 0 0 0 0 0 0 0 0

Ailanthus altissima 0 0 0 (2)1 0 0 0 0

Alliaria petiolata 0 0 0 (3)3 (1)4 (2)4 (1)4 (3)4

Arundo donax 0 0 0 (3)2 0 0 0 0

Bromus tectorum n/a (10)4 (29)4 n/a (3)4 (2)4 0 (15)4

Cardaria spp. 0 0 0 0 0 0 0 0

Carduus nutans 0 0 (4)3 0 (2)3 (1)2 0 (3)2

Celastrus orbiculatus 0 0 0 0 0 0 0 0

Centaurea diffusa 0 0 (1)2 (1)1 0 0 0 0

Centaurea maculosa 0 (1)4 (1)3 (2)2 (2)3 (1)3 0 (5)3

Centaurea solstitialis n/a 0 (1)4 (1)3 0 0 0 (1)4

Chondrilla juncea 0 0 0 0 0 0 0 0

Cirsium arvense 0 0 (13)4 (7)4 (5)4 (4)4 0 (5)4

Cirsium vulgare 0 (1)4 (6)3 0 0 0 0 0

Convolvulus arvensis 0 (3)4 0 0 0 0 0 0

Cynoglossum officinale 0 0 0 0 0 0 0 0

Cytisus scoparius 0 (4)4 (6)4 (3)4 (1)4 (2)4 (1)3 0

Elaeagnus angustifolia 0 0 (1)2 (2)2 0 0 0 0

Elaeagnus umbellata 0 0 0 (3)1 0 0 0 0

Genista monspessulana 0 (5)4 (5)4 (2)4 (2)3 (1)2 0 (3)4

Hypericum perforatum 0 (1)3 (6)4 (8)4 (1)4 (1)4 0 (1)4

Imperata spp. 0 0 (2/3)4 (3/14)4 0 (0/1)2 0 (0/5)4

Lepidium latifolium 0 0 0 (3)3 0 0 0 0
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Surviving fire or reproducing after fireSurviving fire or reproducing after fire

Fire-related topic

% reviews 
with ZERO 

citations

% reviews 
with only 1

citation

% reviews with 
at least 1 high 
quality citation

Heat tolerance, seed 68 16 29

Postfire establishment 51 19 41
Postfire vegetative 
response 32 16 44



Fire regime informationFire regime information

Studies including…

% reviews 
with ZERO 

citations

% reviews 
with only 1 

citation

% reviews 
with at 
least 1 
high 

quality 
citation

varied fire severities 84 9 16
varied burn seasons 65 21 33
varied burn intervals 91 9 7
multiple postfire years 70 9 30



Fire regime informationFire regime information

Topic

% 
reviews 

with 
ZERO 

citations

% 
reviews 

with 
only 1 
citation

% reviews 
with at 
least 1 
high 

quality 
citation

Changes in fuel 
characteristics with invasion 60 7 21
Changes in fire regimes with 
invasion 70 7 14



““Rainbow seriesRainbow series””
 

bioregional literature reviewsbioregional literature reviews
Fire effects (survival/regeneration)
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““Rainbow seriesRainbow series””
 

bioregional literature reviewsbioregional literature reviews
Fuels and fire regimes
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Implications:Implications:
••Primary research needed onPrimary research needed on

Basic biologyBasic biology

Relationships with fireRelationships with fire

Scope of inference describedScope of inference described

Details about fire treatments providedDetails about fire treatments provided

••Literature reviewLiterature review--
 

report scope of inferencereport scope of inference

••ReaderReader--
 

apply appropriatelyapply appropriately

••Beware of Beware of ““Illusions of KnowledgeIllusions of Knowledge””
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““The mystery The mystery 
surrounding our life is surrounding our life is 
probably not significantly probably not significantly 
reducible.  And so the reducible.  And so the 
question of how to act in question of how to act in 
ignorance is paramount.ignorance is paramount.””

Wendell Berry (2000)Wendell Berry (2000)
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