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Update Report - November 1994

The Relationship between intensive [forestry
and cavity nesting birds.

Stephen Woodley
Forest Ecologist
Parks Canada

Broject Summary:

In managed forests, where the objective is even-aged, short-
rotation gtands, there is often a critical shortage of older, large frees
to provide nest sgites for cavity-nésting birds. There has been
considerable research on thia problem in the forests of mnormthwestern
North America, but almost no research in the Acadian forest This
research investigates the limitations of intensive forest management
for populations of cavity-nesting birds in the Fundy Model Forest.
The goal of the research is to develop an understanding of ,the'
relationship between intensive forest management and populations
of cavity-nesting birds. The final outcome will be the development
of prescriptions for forest management that would provide for viable
populations of native cavity-nesting birds in an intengively managed

forest,

The following questions are posed by this rescarch:

1. Are populations of cavity nesting birds limited in intensively

managed forests in the GFL.

2.  Are species of cavity nesting birds limited by a lack of
guitable cavities or is it due to ancther habitat factor.

3. Which forest management techmiques might be used to
provide useful nesting cavities. Forest management Bstrategies



11-2g. +CON WILDL.IFE SERVIcE., 06432280?
p&h%-emssq-sza , 221994 11,95 pyy LR o
leld Carcher. ite from 1 BUL mig Uguge, With
dditioua Persapy; TCquireq A toty] °f 229 Persop day Wer
Speng he t'ouowm Pectg o e Tojecy
1L 4y Tege lotg S heet Tes wa Surveye o foragm
And pag & cavj Sting 1rdg, h plog SUrveyaq 6 timeg
Slweey ma d ugy Standard Pot WMapp; Protoeq)
€T ugeq asgeg siljeg of Ssting ud for'ag 18 birgg ny
Baturyg hegy Wer Tecordey uestmg Cceg et Thineq
Al anifie; ting Cavitieg checp, tbrougbout th
Periog ¢, Marep 0.4y tive Bests er Iosey fouoWed to
etemu'ue teh Size, Restip 8Ucceg and LYY Predag;, . ata Wag
algg ¢ Heeted SPecieg mammals d insects) usmg the
Artifiojqa) @Vitiag
- A Survey as Onducrey in a1 €searcp Plog e engitie f
Batyrayy CCUrrip Cavitjes There inte e su €¥s thae
Countey alj hojeg d Tecorgag infy Matjq On treq Pecieg, DBH, hole
ize, 2d  hoy heigp, /
Doty C8etarj, Strvay, w condueted on Tegearq
Rlotg In Ormatig ¢ollecteqy on g Cove Specigg ent, Stem
dengipin ' Plegego, Coarge Woady, debri,s, Vertiogy and orizontal
Canop Cove;.



PLdvES L
| Parks Canarla - §19-384-5140 - Craated: Tuasday, November 22, 1984 11:30 PM - Pam%%v 2% G :-%'?1”

- A wa T A mw c wmes ey e e —— =

Is a lack of cavities limiting bird populations in the
managed forest - An average of 13 % of artificial cavities
were used in the managed forest, indicating a unsatisfied
demand. One treatment had 25% of the artificial cavities used.
However, use of the artificial cavities was almost all by 3
species of open-country birds - northern flicker, American
kestrel and tree swallow. The only exception was one nest of
boreal chickadees on the 18 year old plantation. We conclude
that most cavity nesting birds do not use the managed forest
because of other habitat factors than available nest sites.

Natural cavities don't appear to be limiting in the natural
forest, especially in the budworm zome. The cavity survey
showed an abundance of natural cavities and these were

favoured. Only one artificial nest cavity was used in the

reference forest.

In the 4 species that nested in the managed forest.
reproduction does not seem to be impaired, as indicated by the
roproduction rates recorded in the artificial cavities. No
predation was recorded [rom the 14 nests studied.

The future;

- We plan to yun this study for at least ome additionmal year.
The 120 artificial nest are still in place and will be followed. In
addition we plan to conduct additional survey work on the

following:

- Increased conceatration on surveying cavity nesting bird
populations on sites where natural snag trees have beem left.

Thore are some excellent sites such as the large stands of
maple that were killed by herbicide on the west side of

Fundy National Park.
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The relationship between intensive forest management
and cavity nesting birds.

Woodley, Stephen J.
Forest Ecologist

Natural Resources Branch
Canadian Parks Service
25 Eddy Street

IHull, Quebec

KiA OH3

Tel, 319-994-2446
Fax.  819-994-5140

Project Summary:

Bill Freedman
Professor

Biology Department
Dalhousie University
Halifax

Nova Scotia

B3H 471

902-494-3737
902-494-3736

The purpose of the Fundy Model Forest is to demonstrate landscape level forest management in
which a range of values are obtained and respected. Itis accepted that forest management should not
compromise the maintenance of native biodiversity. This goal has been agreed to by the model forest

partnership. A guild of species likely to be affected by intensive forest management is cavity nesting birds,
Intensive forest management changes the landscape to a mosaic of younger age-
have fewer older, decayed trees and thus tend to have fewer nesting cavities from decay, storm damage efc.
A decline in the number of decayed trees will also tend to reduce woodpecker populations. Woodpeckers,

as primary nesters, arc an important agent to create cavities for other cavity nestcrs.

Tn managed forests, with even-aged short rotation stands, these is often a critical shortage of older,

large trees to provide nest sites for cavity nesting birds, There has been considerable research on this
problem in the forests of north western North Americz, but almost no rescarch in the Acadian forest.
Through this research, the Fundy model forest could provide useful guidelines for forest management

throughout the Maritimes.

‘This rescarch is investigating the limitations for populations cavity nesting birds in the managed
forest, Research is being done in three ways (1) by comparing population densities of cavity nesters in
managed vs, unmanaged florests; (2) by experimentally providing artificial cavities as a measure of cavity

deficiency; and (3) by examining the importance o

nesting sites.

Objectives:

Specific research objectives are as follows:

[. To deterriine if populations of cavity nesting birds are
Because cavity nesting birds cover a wide range of species,

to be variable.

£ specialized silviculture techniques to provide cavity

limited in intensively managed Acadian forests.
responscs of individual species are anticipated

class forests. Such forcsts
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2, To determine if species of cavity nesting birds that show reduced populations in the managed forest are
limited by a lack of suitable cavities.

3. To determine the role of various forest management techniques in providing useful nesting cavities.
Forest management strategies will include leaving snags, providing nest boxes, leaving remnant islands in
clearcuts and use of different size clearcuts.

Project Description:
There are four related questions to be answered by this research.
L. Are populations of cavity nesting birds [imited in intensively managed Acadian forests.

2. Are species of cavity ncsting birds that show reduced populations in the managed forest limited by &
lack of suitable cavities or is it due to another factor.

3. Which forest management techniques might be used 10 provide useful nesting cavities, Forest
management strategies will include leaving snags, providing nest boxes, and leaving remnant islands in
clearcuts,

4 Are there differences in the level of utilization by cavity nesters of edges versus the middle of clearcuts
or plantation forests.

Work conducted in 1994

The following parts of the project were conducted in 1994

1. Numbers of cavity nesting birds werc counted using control versus manipulated habitat types. [n 1994,
we conducted 6 intensive surveys for cavity nesting birds in each of 10 plots, for a total of 60 surveys.
Tn each plot numbers of cavily nesting birds using the plots for nesting or foraglng were recorded. The
resulting densitics can be can be compared previous survey work in the Fundy area {¢.g., Christie,

1993)

' The use of the artificial cavities and reproductive performance of cavily nesters was measured in each of
the 120 artificial cavities in 10 plots At each plot, there were 4 replicates of 3 different sizes of cavities
(small, medium 2nd large). To examine the impact of edge and clear-cut size, one-half of the artificial
cavities were cstablished 30 meters from an edge and the other half were cstablished 100 from an edge.
We measured nesting success at cavitics at different distances from edges to try and establish a
relationship between use and clear-cut sie.

]

3 The densities and types of natural cavities were surveyed on each of the 10 research plots. For each
cavity tree located, information was taken on species, DBH, height, nest use and cavity opening,

4, The relationship between cavity nesting birds and vegeiation was assessed at each plot by recording
detailed data on vegetation data, including, species, cover and vertical and horizontal stucture.
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QOur selected treatments were as follows:

Community Tvpe

Number of Nest Box
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Total

Treatment 1
Control old softwood stand
in Fundy National Park

Treatment2

Control old mixed wood stand
in Fundy National Park

Control old mixed wood stand
in Fundy National Park

Treatmment 3
15 - 20 year old softwood plantation

in Fundy Model Forest

15 - 20 year old softwood plantation
in Fundy Model Forest

Treatment 4
< 5 year ald softwaod plantation

in Fundy Model Forest

< 5 year old softwood plantation
in Fundy Model Forest

Treatment 3
5-10 year old sofiwood plantation

in Fundy Model Forest

5-10 year old softwood plantation
in Fundy Model Forest

1 5
15 year old Jack Pine
in Fundy Model IForest

3 sizes by 2 replicates
by 2 distances from edge

-3 sizes by 2 replicates

by 2 distances from edge

3 sizes by 2 replicates
by 2 distances from edge

3 sizes by 2 replicates
by 2 distances from edge

3 sizes by 2 replicates
by 2 distances from edge
3 sizes by 2 replicates
by 2 distances from edge
3 sizes by 2 replicates
by 2 distances from edge
3 sizes by 2 replicates
by 2 distances from edge
3 sizes by 2 replicates

by 2 distances from edge

3 sizes by 2 replicates
by 2 distances from edge

Total 6 treatments

12

12

12

12

12

12

i2

12

120 boxes
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Interim Results for 1994 field season

The data coliected this summer has not yet been fully analyzed. However the following preliminary results
are available:

1. 15 species of cavity nesting birds were recorded as either nesting or foraging in the research plots,

2. Most species of cavity nesters do not use clear-cuts or plantations up to 20 years of age, either for
nesting or foraging. Only 5 of 15 species of cavity nesters were recorded using or nesting plantations
less than 20 years old ot clearcuts.

3. Approximately 10 % of artificial cavities are used in the managed forest, indicating a unsatisfied
demand. In some young plantations 25 % of the cavities were used. However, only expected "open
country" birds use the cavities in the managed forest - flickers, kestrels, swallows, Thus leaving snags
after clearcuts would benefit these 3 species but be of no value 1o the other 11 species of cavity nesters.

]

4, Reproduction of the four species of cavity nesting birds in clearcuts and plantations is in the managed
forest is not impaired.

$. Natural cavity densities don't appear to be limiting in the reference forest, especially in areas impacted
by spruce budworm.

The future

For 1995, we will continue to increased concentration on sites where natural snag trees have been '
left. We also plan to re-survey the 120 artificial cavities. In addition we will conduct density surveys in
the locarions listed below. Finally we will compile & list of trees species, sizes and conditions used by
cavity nesters to pass on to management agencies.

Treatments for Survey of Densities of Cavity Nesting Birds

Using standard grid reference census techniques, cach of the treatments listed below will be
censused at least 6 times during the May | fo August 1 period. Notes will be taken on bird presence,
location, sex, age (e.g. adult or juvenile), behaviour (e.g. calling, display, foraging) and nesting. Where
possible 20 ha. plots will be established using hip chain and flagging tape

reference forest - Laverty Corner, inside Fundy National Park

reference forest - Marvin Lake Road, inside Fundy National Park

1988 black spruce plantation with pesticide killed yellow birch - west side of Fundy National Park
1978 black spruce plantation - near [rving Tower, Shepody Road

15 year old black spruce plantation with pesticide killed trees on the West side of the park

old selection cut - private land ( Clark Phillips and Susan Tyler)

aew selection cut - private land, near Sussex

natural regenetation, 30 years old - crown land, north west of park

LR
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seen as one of the most important biotechnological contributions of this
century (Lemieux (1993)1.
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Project Summary:

The purpose of the Fundy Model Forest is to demonstrate landscape level forest management in
which a range of values are obtained and respected It is accepted that forest management should not
compromise the maintenance of native biodiversity Ihis goal has been agreed to by the model forest
partnership A guild of species likely to be affected by intensive forest management is cavity nesting birds
Intensive forest management changes the landscape to a mosaic of younger age-class forests. Such forests
have fewer older, decayed trees and thus tend to have fewer nesting cavities from decay, storm damage etc
A decline in the number of decayed trees will also tend to reduce woodpecker populations. Woodpeckers,
as primary nesters, are an important agent to create cavities for other cavity nesters

‘95 @3:34FM

Tn managed forests, with even-aged short rotation stands, these is often a critical shortage of older,

large trees to provide nest sites for cavity nesting birds. There has been considerable research on this
problem in the forests of north western North America, but almost no.research in the Acadian forest

This research is investigating the limitations for populations cavity nesting birds in the managed
forest Research is being doné in three ways (1) by comparing population densities of cavity nesters in
managed vs. unmanaged forests; (2) by experimentally providing artificial cavities as a measure of cavity
deficiency; and (3) by examining the importance of specialized silviculfure techniques to provide cavity

nesting sites.

Objectives:
Specific research objectives are as follows:

1. To determine if populations of cavity nesting birds are limited n intensively managed Acadian forests
Because cavity nesting birds cover a wide range of species, responses of individual species are anticipated to

be variable.

2 To determine if species of cavity nesting birds that show reduced populations in the managed forest are
limited by a lack of suitable cavities



MAR 22 ’96 ©3:34PM

3 To determine the role of various forest management techniques in providing useful nesting cavities
Forest management strategies will include leaving snags, providing nest boxes, leaving remnant islands in
clear-cuts and use of different size clear-cuts.

Praject Description:
There are four related questions to be answered by this research
1. Are populations of cavity nesting birds limited in intensively managed Acadian forests

2 Are species of cavity nesting birds that show reduced populations in the managed forest limited by a lack
of suitable cavities or is it due to another factor.

3. Which forest management techniques might be used to provide useful nesting cavities Forest _
management strategies will include leaving snags, providing nest boxes, and leaving remnant islands in
clear-cuts '

4 Are there differences in the level of utilization by cavity nesters of edges versus the middle of clear-cuts
or plantation forests '

Work conducted in 1995

The following parts of the project were conducted in 1995:

1 Numbers of cavity nesting birds were counted using control versus manipulated habitat types. In 1995,
we conducted 6 intensive surveys for cavity nesting birds in each of 10 plots, for a total of 60 surveys
In each plot numbers of cavity nesting birds using the plots for nesting or foraging were recorded. This
year, plot size was expanded to 20 hectares

Using standard grid reference census techniques, each of the treatments listed below was censused at
least 6 times during the May 1 to August 1 period Notes will be taken on bird presence, location, sex,
age (e g adult or juvenile), behaviour (e g calling, display, foreging) and nesting.  Where possible 20
ha. plots were established using hip chain and flagging tape

a reference forest - Laverty Comer, inside Fundy National Park
b reference forest - Marvin Lake Road, inside Fundy National Park
¢ 1988 black spruce plantation with pesticide killed yellow birch - west side of Fundy National Park -
{(new plot in 1995) :
1978 black spruce plantation - near Irving Iower, Shepody Road
e 15 year old black spruce plantation with pesticide killed trees on the West side of the park - (new plot in
1995)
f  older selection cut - private land ( Clark Phillips and Susan Iyler) - (new plot in 1995)
g new selection cut - private land,(near Sussex Picadelly Road) - (new plot in 1995)
h natural regeneration, 30 years old - crown land, north west of park - (new plot in 1995)
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2 The use of the artificial cavities and reproductive performance of cavity nesters was measured in each of
the 120 artificial cavities in 10 plots At each plot, there were 4 replicates of 3 different sizes of cavities
(small, medium and large). To examine the impact of edge and clear-cut size, one-half of the artificial
cavities were established 30 meters from an edge and the other half were established 100 from an edge
We measured nesting success at cavities at different distances from edges to try and establish a

relationship between use and clear-cut size

3 The densities and types of natural cavities were surveyed on each of the new research plots. For each
cavity tree located, information was taken on species, DBH, height, nest use and cavity opening.

4 For each of the new plots, the relationship between cavity nesting birds and vegetation was assessed at
each plot by recording detailed data on vegetation data, including, species, cover and vertical and

horizontal structure

Our selected treatments for the artificial cavities were as follows:

5-10 year old softwood plantation
in Fundy Model Forest

Community Type Number of Nest Boxes
Treatment 1 :
Control old softwood stand
in Fundy National Park 3 sizes by 2 replicates
by 2 distances from edge
Treatment 2
~ Control old mixed wood stand

in Fundy National Park 3 sizes by 2 replicates

: : - by 2 distances from edge
Control old mixed wood stand '
in Fundy National Park 3 sizes by 2 replicates

' by 2 distances from edge
Treatment 3
15 - 20 year old softwood plantation 3 sizes by 2 replicates
in Fundy Model Forest by 2 distances from edge
15 - 20 year old softwood plantation 3 sizes by 2 replicates
in Fundy Model Forest by 2 distances from edge
Treatment 4
< 5 year old softwood plantation 3 sizes by 2 replicates
in Fundy Model Forest * by 2 distances from edge
< § year old softwood plantation 3 sizes by 2 replicates
in Fundy Model Forest by 2 distances from edge
Ireatment 5
5-10 year old softwood plantation 3 sizes by 2 replicates
in Fundy Model Forest by 2 distances from edge

3 sizes by 2 replicates
by 2 distances from edge

Total

12

12

12

12

12

12

12

12

12
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Ireatment 6

15 year old Jack Pine 3 sizes by 2 replicates

in Fundy Model Forest by 2 distances from edge 12
Total & treatments ' 120 boxes
Preliminary Results

The data collected have not yet been fully analyzed However the following preliminary results are
available:

1 16 species of cavity nesting birds were recorded as either nesting or foraging in the research plots

2 Most species of cavity nesters do not use clear-cuts o plantations up to 20 years of age, either for
nesting or foraging Only 6 of 16 species of cavity nesters were recorded using or nesting plantations
less than 20 years old or clear-cuts :

3. Approximately 10 % of artificial cavities are used in the managed forest, indicating a unsatisfied demand.
Tn some young plantations 25 % of the cavities were used. However, in general, only expected "open
country" birds use the cavities in the managed forest - flickers, kestrels, swallows. There are individual
exceptions, for example, 2 wood duck nested in a 1989 black spruce plantation A general conclusion is
that leaving snags after clear-cuts would benefit the 3-4 open country species but be of little or nio value
to the other 11 species of cavity nesters _ :

] | - .

4 Reproduction of the five species of cavity nesting birds found using clear-cuts and plantations is in the
managed forest is not impaired ' ' '

5. Natural cavity densities don't appear to be limiting in the reference forest, especially in areas impacted
by spruce budworm. However, preferred cavity nesting trees such as large trembling aspen are rare

closer to the Fundy coast

Costs for 1996

2 researchers salaries - 14,000

vegetation plot contract - 2,000

truck rental - 3,200

housing - 1,260

equipment - 1,121

travel - 3,214

total costs 6795.00 not including salaries for Woodley and Freedman
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Follow-up

1. The field phase of the project is completed All the nest boXes and plot markers were removed in
November, 1995, with the exception of a set of 12 nest boxes left for public display along highway 114 (at
the request of the Fundy Model Forest)

2 The data should be all analyzed and final report produced by June, 1996 The results will be published
in a scientific joumal. Preliminary results have already been incorporated into the biodiversity management
guidelines developed by the Fundy Model Forest

3 This project is complete except for the analysis phase No further funds have been requesied from
sponsoring agencies, including the Fundy Model Forest
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