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Fig. 1 Location of study blocks at a boreal mixedwood 
study site approximately 60 km south of White River, 
ON. Blocks 1, 2 and 6 were harvested (see Methods). 
Blocks 3, 4 and 5 were left as unharvested controls.

Fig. 3 PCA-ordination biplot of the WRRHIP study area 
bird community. � = upland–harvested blocks, � = 
upland-control blocks, � = riparian–harvested blocks, �
= riparian-control blocks. Polygons of a different color 
are drawn around each group. Individual samples are 
coded as BlockNo.HabitatType-Year.
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Fig. 5. Trends in individual species’ abundances in fall 
mist net catches from harvested and control forest 
blocks.

Fig. 2 Average (± SE) number of birds (all species combined) in breeding season 
point counts conducted in harvested and control forest blocks. P-values are from 
repeated measures ANOVA.

Upland point counts

2003 2004 2005 2006
0

20

40

60

80
Harvested blocks
Control blocks

PTr = 0.34
PYr <0.01
PTr x Yr = 0.13

Riparian point counts

2003 2004 2005 2006

A
vg

. n
o.

 o
f b

ird
s

0

20

40

60

80
Harvested blocks
Control blocks

PTr = 0.45
PYr < 0.01
PTr x Yr = 0.34

For further information, contact Steve.Holmes@NRCan.gc.ca

Methods
• We established 6 sampling stations (3 in riparian and 3 in upland habitats) in 
each of the 3 harvested and 3 control blocks (Fig. 1). At each station, we sampled 
breeding birds by point counting (2, 10-min., 100-m fixed radius point counts per 
station per year from 2003 to 2006). Bird vocalizations were digitally recorded in 
the field using a CVX microphone system (River Forks Research Corporation, 
Prince Albert, SK, Canada) and interpreted later.

• We use constant effort mist netting to assess riparian and upland habitat use by 
fall migrants. We sampled each block 3 times between Aug. 23 and Oct. 6 from 
2003 to 2006. Twelve mist nets (12 m long, 30 mm mesh size) were sampled in 
each block, 2 at each sample station oriented at right angles to one another. At 
each riparian station, one mist net was placed parallel and the other 
perpendicular to the stream.

• We sampled spring migrants on 4, 200 m transects (2 in riparian and 2 in upland 
habitats) in each block, but these results are not presented here.

• Block 6 and the upland portion of block 1 (see Fig. 1) were harvested in Apr. 
2004. Block 2 and the riparian portion of block 1 (see Fig. 1) were harvested in 
Feb. 2005. All 3 blocks were clear cut in their upland portions and partially 
harvested in the riparian AOCs. The partial harvest prescription called for a 50% 
removal of timber by volume from accessible portions of the riparian AOCs, as 
evenly distributed as possible both spatially, and among species and age classes. 
Due to logistic constraints, in particular steep stream-side slopes that were 
inoperable by feller bunchers, the actual volumes removed from the riparian 
AOCs were consistently lower than the 50% target level (28% from block 2, 20% 
from block 1 and 10% from block 6).

Introduction
In Ontario, Canada, 30-90 m wide AOCs (areas-of-concern) are designated around 
permanent bodies of water during forest management planning to protect aquatic 
and riparian habitats. Harvesting may be permitted within AOCs, but only if it can 
be demonstrated that fish and wildlife habitats will be protected. In practice, 
because of a lack of information on cost effectiveness and potential environmental 
impacts, riparian AOCs are usually treated as no-harvest reserves. This has 
resulted in an unnatural distribution (ribbons and donuts) of older stands across the 
managed forest landscape and a reduction in the volume of wood available for 
harvesting. It has also limited the ability of forest managers to implement riparian 
management strategies that would improve riparian stand quality for all values.

In 2001, the Canadian Forest Service and its partners initiated a project [the White 
River Riparian Harvesting Impacts Project (WRRHIP)] in the boreal mixedwood 
forest zone of northern Ontario to (i) evaluate current riparian management 
guidelines with respect to their effectiveness in protecting environmental values 
within stream riparian AOCs, (ii) assess the economic costs and benefits of 
conducting partial harvesting within stream riparian AOCs, and (iii) determine 
whether partial harvesting can be conducted within stream riparian AOCs in a way 
that is compatible with the environmental protection objectives of the guidelines.  
As part of this project, we collected data on songbird use of riparian and adjacent 
upland habitats in harvested and unharvested (control) blocks. Preliminary results 
from the first 4 years of the long-term bird study are presented here.

Conclusions
• The effects of partial cutting and clear cutting on breeding bird 
communities of boreal mixedwood forests are similar in kind 
(favoring a shift in dominance from mature forest/forest interior to 
early successional species), but differ in magnitude.

• There is little change in riparian habitat use by fall migrants
following partial harvesting.

• Several species prefer recently harvested to unharvested upland
habitats during fall migration. Brown Creeper and Golden-crowned 
Kinglet are exceptions.

• Additional data points will be added over the next few years (up to 
5 years post-harvest) to clarify trends in species’ abundances and 
bird community compositions.

Results
Breeding birds

• The average abundance of birds (all species combined) varied 
from year to year in both riparian and upland point counts (RM-
ANOVA, PYr < 0.01), but was unaffected by harvesting (RM-
ANOVA, PTr x Yr = 0.34 and 0.13, respectively; Fig. 2).

• In the pre-harvest period, the upland bird communities of blocks 
1, 2 and 6 were dominated by Ovenbird, Black-capped Chickadee 
and Blackburnian Warbler (Fig.3).

• After harvesting, these 3 species declined in abundance and the
upland bird communities became increasingly dominated by 
Mourning and Chestnut-sided warbler.

• A similar shift was seen in the riparian bird communities of blocks 
1, 2 and 6, but the magnitude of the change was not as great.

• The upland and riparian bird communities of the control blocks 
(2, 3 and 4) were similar and changed relatively little over the
course of the study (Fig. 3).

Fall migrants

• Mist net catches in undisturbed riparian habitats varied 
considerably among blocks (high SEs in 2003, 2005 and 2006), 
potentially obscuring any treatment effects (Fig. 4).

• Fall migrants (all species combined) increased in abundance in 
riparian and upland habitats following harvesting (Fig. 4).

• This trend was significant only in upland habitats (RM-ANOVA, 
PTr x Yr = 0.04), where it was temporary. 

• Trends were also evident in individual species’ abundances, but 
these data have not been analyzed statistically.

• Yellow-rumped, Palm and Nashville warblers, and possibly also 
Swainson’s Thrush, White-throated Sparrow and Dark-eyed Junco, 
increased in relative abundance in upland habitats 1-2 years after 
harvesting, but returned to normal in 2006 (Fig. 5).

Upland habitat suitability declined post-harvest for Brown Creeper 
and possibly also Golden-crowned Kinglet (Fig. 5).

Fig. 4. Average (± SE) number of birds (all 
species combined) in fall mist net catches 
from harvested and control forest blocks. P-
values are from repeated measures ANOVA.
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