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The Problem: 
Black ash (Fraxinus nigra) decline has been 
noted with increasing frequency in northern 
Minnesota over the last decade. For 
instance, over 27,000 acres were affected in 
Minnesota in 2004.

Region-wide decline of black ash has ecologic, 
cultural, and economic consequences related 
to:
● Timber use for paneling & veneer

● Native American use for basket making
● Importance in systems that have already 

lost American elm

Concerns:

1. Quantify black ash decline and mortality in 
stands across northeastern Minnesota.

2. Relate decline and mortality to stand-scale 
factors including:

● Tree and stand age
● Insects and diseases
● Site hydrology

3. Quantify black ash regeneration patterns in
declining and healthy stands.

Objectives:

Methods: 
● 54 stands sampled in 2006-07 in Carlton, Itasca, St. 

Louis, Aitkin, Lake Counties
● All black ash trees on 3-5 plots per stand measured 

for health status, age and size
● Plots and sites characterized for wetness status, 

depth to mineral soil, and insect and disease 
symptoms

● The 54 stands reflected a gradient of black ash
health status, from those with minimal decline to  
those with heavy decline (Figure 1).  

● Most (but not all) declining stands were located in 
the central part of the study area, while most 
healthy stands were located in the western and 
eastern parts of the study area. 

● There were no obvious causal insects or diseases 
associated with declining stands.  

Result 1:

● Health status of a stand (percent dying) was 
unrelated  to mean stand age (data not shown).  

● Individual tree ages were unrelated to health 
status of that tree (data not shown).

Result 2:

● Declining stands were significantly wetter than 
healthy stands, at the time of sampling (Figure 3).

● Declining stands had significantly greater depth 
to a mineral layer (thicker organic layer) than 
healthy stands (Figure 4).

Result 3: 

● Black ash decline was significantly higher 
closer to roads (Figure 5). 

● Increasing decline closer to a road was 
unrelated to wetness, tree age, or disease. 

Result 4:

Fig. 5. Percent dying black ash trees with increasing distance from a 
road from plot 1 to 3.  Values are means +/- standard errors.

● Regionally, black ash stands show marked differences 
in frequency of declining trees. 

● Decline of overstory trees in susceptible stands 
appears unrelated to tree age.

● We observed no obvious causal insect or disease 
organisms on declining trees.

● Decline was associated with wetter conditions and 
deeper depth to a mineral layer (site more prone to 
anoxic, saturated conditions).

● Densities of regenerating black ash were unrelated to 
amount of decline and were generally low in all stands.
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Abstract
Black ash (Fraxinus nigra) is an important component of        
wetland forests in northern Minnesota, the upper Midwest and 
the northeastern USA.  It is valued for paneling, veneer, 
furniture, and Native American basketmaking.  Decline of black 
ash has been noted with increasing frequency in the region.  
For instance, over 27,000 acres were affected in Minnesota in 
2004.  To date, there have been no detailed stand-level 
examinations of decline in the Great Lakes region.  We 
examined 54 black ash sites in northern Minnesota to 
characterize the decline phenomenon in greater detail.  Our 
objectives included: 1) quantifying amount of decline and 
mortality; 2) assessing relationships between decline and stand 
and site characteristics, such as tree age, site hydrology, and 
adjacency to roads, and 3) determining likely successional 
trajectories for declining stands.  There is large regional 
variation in proportion of dead and declining black ash trees in
a stand.  In our sample, the proportion of declining trees ranged 
from 5 to 85%, while the proportion of dead trees ranged from 0 
to 51%.  The proportion of declining trees in a stand was 
moderately positively correlated with indirect measures of site 
wetness status.  There was more decline in stands rated as wet 
(versus moderately wet or mesic) and having a greater depth to 
a restrictive layer.  Proportion of declining trees in a stand 
appeared unrelated to mean stand age.  There was a moderate, 
but significant decrease in the proportion of dying trees in a 
stand with increasing distance from the nearest improved road.  
The trend was unrelated to anything we measured, but 
potentially could reflect health impacts from road salt or altered 
hydrology.  In general, there is limited tree regeneration of any 
species in declining black ash stands, suggesting that 
successional degradation to open conditions may be occurring.  
Regeneration density of black ash and composition of other 
woody species appears unrelated to health status of ash in a 
stand.      

Figure 1. Distribution of tree condition among stands.

Figure 4. Percent dying black ash as a function of depth to a mineral 
layer. 
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Figure 3. Percent dying black ash as a function of wetness index. 0=dry, 
3=very wet.  . 
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Fig. 6.  Black ash regeneration density as a function of percent
decline of black ash overstory trees.

● Black ash regeneration densities were generally   
low and unrelated to amount of decline in the 
overstory (Figure 6).

Result 5:
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