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Project Objectives


Progress
	This year, 2007, we made excellent progress towards meeting our initial objectives.  This field season was extremely successful.  In particular, we collected significantly more data on avian demography and nest success, and sampled much more intensively in terms of insect communities and food sources for target bird species.  This year also marked the 1st year post-harvest data collection for the experimental sites.  Below I outline in detail the progress made over the course of 2007.

Site-Selection and Treatment

Site selection for 22 sites was completed with the help of the Algonquin Forestry Authority (AFA) in the spring of 2006.  As indicated previously, 4 sites were selected in each of the three retrospective harvest treatments: recent selection cut (1-5 years since harvest); medium selection cut (15-19 years); old selection cut (20-24 years) and 3 sites in each of the two experimental harvest treatments: regular group (group + single tree in between); intensive group (approx. 100 gaps (.05 ha in size (25m diameter edge of tree crown to edge of tree crown)) within a 20-30ha stand).  As well, 4 reference sites (unharvested > 40 years) were selected for comparison in both study phases.  Tree marking in accordance with our experimental design was carried out by the AFA and their contractors on all experimental sites, and harvesting subsequently followed (mid-August 2006) continuing through the winter into 2007.  Harvesting of all experiment sites was completed by Feb. 2007 and in spring we began the task of plot re-establishment and post-harvest data collection. 
In an effort to increase sampling intensity and reduce driving times and manage sites more efficiently, this field season we focused our intensive nest searching in 3 sites from each treatment, rather than trying to visit each site.  This reduced the sites by 4 and allowed for more frequent site visits and allowed researchers to get a much better familiarilty with the sites.  This, in effect, enabled us to search more effectively and completely in fewer sites and in essence increase our efficiency.  As a result we found far more nests this field season than last.

Re-Establishing Regeneration Plots

All Regeneration Plots (RGPs) were re-established and re-flagged to show where the plot centre is, and where all regeneration plots were located.  It took significant effort in some areas disturbed by logging, to find the old plots or re-establish plot centres in the correct location using distance and azimuth, and ensure the 2007 data collection directly corresponded to the 2006 data.  

Data Collection

Overstory:  Permanent Growth Plots (PGP) and Enhanced Prism Plots (EPP)


In 2006 ten to twelve permanent, nested, circular plots (PGP) were established and measured in each experimental woodlot to measure growth, survival and regeneration of woody and non-woody vegetation in reference stands and outside of the gaps in harvested stands.  Ten additional plots were established and measured in marked gaps of harvest sites. 

The Permanent Growth Plot (PGP) plot design includes a large overstory tree plot (400m2), a central understorey tree plot (25m2), and 3 embedded regeneration plots (4m2).  In the overstory tree plots every tree ((10.0 cm diameter at breast height (dbh)) was numbered, with dbh, species, crown class, quality class, decay class (snags), cavities, and logging damage recorded.  Heights and tree age were measured based on a sample by species/dbh distribution.  Understorey tree plots were established at each overstory plot center and understorey trees and shrubs (2.5-9.9 cm dbh) were measured. 

In 2007 the PGP plots in the experimental sites were re-established (pins, flagging, marking and photographs) and re-assessed for tree removals, logging damage and other changes.  The plots re-established and re-assessed included: 32 cut to single-tree selection, 30 within gaps in typical (regular) group and 30 with gaps in intensive group selection and 30 within uncut areas of the intensive group selection sites.

For the retrospective sites we used enhanced prism plots (EPP).  For the EPP plots the overstory plot data for trees 10cm and greater is collected using a Factor 2m prism to select the trees to be measured.  Following from 2006 data, we measured the remaining stands, including 1 reference (control) site (12 plots), and 2 each from the remaining 3 treatments (recent, medium, and old cut sites), for a total of 12 plots/site and 24 plots/treatment.  

Understorey: Regeneration Plots (RGP)

Both the retrospective sites and experimental sites had RGP measurements conducted in 2007.  These are used to measure the composition and density of woody regeneration in 3 layers and the ground flora composition. Overall, measurements will occur once in retrospective sites (1/2 completed in year 1, remainder completed in year 2, 2007), and yearly in cut sites and reference (control) sites.  Species of understorey flora (% cover by species), moss, soil, rock, standing water, woody debris, and leaf litter were quantified. Each regeneration plot was divided into those plants growing below 50 cm and those above 50 cm. Shrub and tree seedlings measurements were divided into 3 layers; seedling layer (0 to 50 cm), regeneration layer (> 50 to 130 cm), and the sapling layer (> 130 cm and < 2.5 cm diameter at breast height (dbh)). Percent cover was calculated for each shrub and tree species found below 50 cm. For regeneration and sapling layers the number of stems were tallied by species. In the experimental sites, data was also collected on all the pinned seedlings that were identified in 2006.  We did not identify any new trees this year. That will be done in 2008, because of high die-off in the early years.  A 2007 height, basal diameter (1cm up from ground), was collected along with seedling status codes (L – Live with no health issues; LD – live damaged or U- unhealthy; D – Dead (tree is there but clearly dead); MA – missing all – tree and pin missing; MT – missing tree, pin still there; MP – missing pin, but tree still there give it new pin and tag # (show connection in notes), damage or health codes for LD (C – cut by saw or machine, T – trampled - broken from skidding or felling. B – browsed by wildlife, U – unhealthy, small leaves, chlorotic, etc.), and Tree Form code (for live trees (L, LD, MP) (A – normal, B – leader missing, C – two leaders, D – bent over, E  - broken top, F – new leader taken over for broken one, G – cut with saw, H – more than 2 leaders, # - give number of stems for coppice re-sprouting).

In 2007 within the experiment we measured 108 RGPs in reference (control) sites, 96 measured in single-tree selection harvested regions of the typical (regular) group selection sites and 180 in gaps within these sites, and 90 within uncut matrix habitat for the intensive group cut sites, and 183 within gaps for these intensive sites.  Additional RGP data collection was conducted within 2 sites from each of the 3 age classes for the retrospective study (recent, medium, and old cut sites), for a total of 36 plots/site and 72 plots/treatment.  Overall RGP measurements were taken within 582 plots in uncut areas or stands cut to single-tree selection, and 363 measurements were from plots within gaps.

Point Count Data
Following up from data collected in 2006, the 4-6 point count stations established in each stand were resurveyed 2 times during the 2007 field season.  Point counts of 10 min duration were conducted to index breeding bird diversity and abundance across the stands.  A total of 256 point count stations were surveyed during the 2007 field season.  Point count data collection is complete in retrospective sites and will be conducted for 1 final year in the experimental sites.

Avian Nest Success

This year was exceptional in our collection of data on avian nest success.  It is unfortunate, our sample sizes from year one are often small, particularly in the experimental sites and may inhibit our ability to make strong pre-post harvest comparisons.  Nonetheless, this year the crew found and monitored 515 nests across all species and study sites.  Target bird species of interest included cavity nesting birds, particularly Yellow-bellied sapsucker, Ovenbird, Rose-breasted Grosbeak, as well as Black-throated Blue Warbler, Swainson’s and Hermit thrush, and Veery.  In total, 159 cavity nests were found, particularly Yellow-bellied sapsucker (94 in sites monitored in 2006 plus an additional 25 nests found in intolerant hardwood sites added to our Ph.D. candidate thesis’ study), 84 Ovenbird, 106 Rose-breasted Grosbeak, as well as 32 Black-throated Blue Warbler, 28 Swainson’s Thrush, 28 Hermit thrush, and 21 Veery nests.  For Ovenbirds, Rose-breasted Grosbeaks, and Yellow-bellied sapsuckers these nest numbers will reflect some of the highest nest totals for any study.

Nest success seemed much lower compared to last year, as a whole, and high small mammal populations appeared to contribute to higher rates of nest failure.  In general because of a high seed year, small mammal populations were very high in 2007, and may produce an abnormally high rate of nest failure for cup nesting birds in particular.

Cavity nesting birds:
Previous work on Yellow-bellied Sapsuckers has been conducted almost entirely in unmanaged aspen forests.  As a result, there are large gaps in our knowledge of its ecology in the hardwood forests typical of central Ontario. To fill some of these gaps, Doug Tozer, has taken the lead on studying variation in the availability of nesting, sap well, and arthropod food resources of this species among managed and unmanaged tolerant and intolerant hardwood forests. This will be used as a model to test hypotheses based on habitat selection theory. Doug’s work also focuses on investigating black bear depredation of woodpecker nests and cavity nest web dynamics, two little-known areas of research.

Over two years, we have monitored productivity, collected detailed habitat selection data, and measured nest reuse for nest web analysis at 227 Yellow-bellied Sapsucker and 37 Hairy Woodpecker nests. This year we began to gather 210 hours of nest watch data at 105 nests as a measure of food provisioning rate among habitats, and collected samples of bark-surface arthropod abundance at 216 trees. We have also measured habitat data at 110 sap well trees. 

Preliminary analysis suggests that Yellow-bellied Sapsuckers are most abundant, settle first, and produce the most young in uncut reference stands versus managed forests. Forty to 50% of sapsucker nests are used by northern flying squirrels as roost sites within 8 months following fledging of sapsucker young. Sapsuckers prefer advanced, declining American beech trees for constructing nests, select nest patches with more live stems in the vicinity, and prefer yellow birch for constructing sap wells compared to random available trees in tolerant hardwood stands. 
Micro-habitat vegetation data collection

Vegetation analysis at nests was conducted at Ovenbird, Rose-breasted Grosbeak and Yellow-bellied Sapsucker nests.  Habitat was assessed at nests, within territories, and random points using a 5 m radius plot to characterize critical habitat and its availability across treatments (plots for YBSA also included larger scale, extended plots of 11.28m radius).  Measurements will include: dbh, height, species, condition, % cover at various strata, nest concealment, litter depth, soil moisture, basal area, distance to edge and canopy gap, stem and downed woody material (DWM) density, and for sapsuckers included information on tree health, defects, and additional cavity types and locations.  These data were collected at 660 plots during the course of the 2007 field season!

Fledgling Survival

As indicated in the 2006 report, we began to look at survival of fledged young RBGR (in comparison with estimates in the south), and Swainson’s thrush, in 2006 and continued this work with Rose-breasted Grosbeaks in 2007.  A total of 25 fledgling grosbeaks were radio-tagged in 2007 across the retrospective sites.  These birds were followed up to approximately 21 days, until the either died or reached independence.  Locations were kept of where fledglings hung out in order to quantify habitat use at different stages post-fledgling.  As such, 104 vegetation plots, similar to those conducted at nest sites were done at point locations of fledged young Rose-breasted Grosbeaks. 
Banding

Last year, a total of 36 Ovenbirds were colour banded on experimental sites in Algonquin Park, only 8 of these were re-sighted in 2007:  2 of 12 banded in control sites (17%), 4 of 13 banded in regular group selection sites (30%), and 2 of 11 banded in intensive group selection sites (18%) (not significantly different).  This year, we added another component to the project to look at habitat use of the study sites beyond the breeding season, when many birds have fledged young and may have different habitat requirements.  As such, 10 mist nets were set up at each of the experimental sites (including 3 control sites), with ½ the nets in gaps and ½ outside of gaps.  Banding was conducted on each of these sites for 3 days, for 6h each time.  1 site from each treatment was studied on the same day (3 banders operating simultaneously).  Only 200 birds were banded during this work, and very few of these were fledglings.  We will run these same nets during the 2008 field season. It is expected that with time these gaps may prove to be high quality habitat for fledglings, both in terms of dense regeneration and sapling cover for predator avoidance, and food abundance (fruit and/or insects), and as such should harbour larger numbers of hatch year birds compared to uncut mature forest, which may be better quality habitat for some of these same species during the breeding season.  Comparisons will be made of the diversity and abundance during point counts and during banding operations at these sites.

Gap Parameters

Gap parameters estimates were not conducted in the 2007 field season.  This work is slated for 2008 and will be constrained to the retrospective study sites, in the same methodology described in the project description.  

Downed Woody Debris

Volumes of downed woody material (DWM) were measured along two 30m lines established in the cardinal directions through the centre of each PGP and EPP plot.  These were measured to determine distribution, quality, size, and class across treatments in the south, and along growth and yield transects in the north.  DWM was assigned a decay class (1 to 5) based on the wood texture, portion on the ground, shape, and presence/absence of small stems, invading roots, and bark.  These volumes and quality classes will be analyzed further in relation to insects, and cavity species (nesting, foraging).

Insect Monitoring

Insect biomass and biodiversity was assessed for ground (pitfall traps), aerial (malaise traps) and bark insects (4 trees from each of dead, declining, and live trees (12 per round, and 2 rounds done in each measured stand) with sticky traps placed on the bark) to uncover impacts of harvesting on invertebrate communities and further relate food availability to target bird species. For bark insects, trees of different ‘quality’ were used to make comparisons between the abundance of available food present in trees of varying health (dead, declining and live/healthy), in order to discuss the repercussion of “improving” stand quality (for timber purposes), on insect and avian communities.  Bark insect sampling was conducted in both landscapes in 2007, and pitfall and malaise traps were only monitored in the north.  For bark insects a total of 44 rounds of monitoring were done across all sites, sampling 528 sites.  Work was done over the course of the winter to develop a methodology of quantifying insect abundance collected using tanglefoot traps.  Insect samples from the north are currently being processed.  This year, our work is centred on indexing biomass and biodiversity of pollinator species.    As mentioned, pitfall traps were set up and collected (12/round/site) across the 6 experimental sites and 3 control sites.  A total of 204 pitfalls were set out during the course of this 2007 field season.

In 2007, we greatly increased our sampling effort using malaise traps.  A total of 175 malaise trap samples were collected across all stands (compared to 45 in 2007).  Sampling in the retrospective sites was consistent with the intensity of sampling conducted in 2006 (6-8 samples/treatment), however, sampling in the experimental sites was greatly increased.  Between 46-56 trap samples were collected from experimental treatments.  On top of increased sampling effort, traps were set out earlier in the season to target Syrphid flies, an important pollinator family of Diptera.  

Over the course of the fall and winter, Eleanor Proctor has counted, identified to Order and often family, and measured the insects in the 146 malaise samples collected from the experimental sites from late April to early July.  There were roughly 203,000 insects.   Representative samples of each order were dried at 100ºF for 24 hours and then weighed to the nearest 0.0001g in order to get a mean dry-weight for each size-class.  Biomass for every sample has been calculated and preliminary analysis shows there is no difference in biomass between the two experimental treatments.  

Roughly 2200 syrphid flies were separated from the malaise samples and are being pinned in order for Bill Crins (MNR) to identify them to the species-level.  Other pollinators such as click beetles (Elateridae), beeflies (Bombyliidae), and bees (Apidae, Colletidae, Halictidae, Andrenidae, Megachillidae) were also separated from the samples in case further identification is desired, as were ground (Carabidae) and longhorn beetles (Cerambycidae).  

All arthropods from pitfall traps from the 2007 season (roughly 200 traps) have been counted, measured, and identified to order (and often family).  Dry-weights for the orders not present in the malaise traps (e.g. gastropods, millipedes, larval insects) will be attained in the same manner as that for the malaise samples.  The next step is to process the 2006 pitfall traps in order to compare the biomass values for before- and after-harvest, as these have NOT been completed.

Camera monitoring

A new component integrated into the project during the 2007 field season was monitoring of Ovenbird nests in Algonquin Park using 24h camera systems.  We had a new graduate student (John Paul LeBlanc) begin his Master’s project on Ovenbirds.  We had 8 camera systems to rotate among Ovenbird nests.  Overall, a total of 812 hours of video was captured, with sampling at control sites = 238 hrs, Old sites = 168 hrs, Medium sites = 342 hrs, and Recent sites = 64 hrs.  Greater effort will be dedicated to boosting up sampling intensity at the recent cut site in the 2008 field season.  JP is currently finishing up extracting data from these cameras.  Data includes, predation events, predator identity, nest attentiveness, number of time intervals adults absent from nest, number of time intervals adults present/in nest, number of time intervals adults feeding young at nest, total time adults absent, present, and feeding young at nest, average time adults absent and present from nest, average time adults feeding at nest, feeding rate (# of feeding intervals / total time).  Additional notes were kept of times where helper birds were noticed, as at least 1 nest had 3 adults in attendance.  

Economics Data
During the harvesting operations (2007), we were able to isolate volume and productivity information for harvesting on one of the intensive group selection sites and this can be used to compare to common single-tree selection statistics collected by the AFA over the last few years.  With this we should be able to do some calculations on the operational cost and benefits associated with harvesting using intensive group selection with feller-bunchers.

Data Entry and Analyses

Most of the data collected over the 2007 field season has been entered.  Data entry is incomplete for vegetation at Ovenbird nests, and for nest record information.  Over the course of the next month efforts will be made to complete all data entry.  Karla Falk will begin working on regeneration plot data for experimental sites as part of an independent study for a graduate student course.  By the end of May, 2008 she will have a draft paper complete for submission to Forest Ecology and Management.  

There were no major deviations from the original objectives during the 2007 field season.  Although some new components were added (banding during post-breeding season; camera work at ovenbird Nests, and increased intensity of Malaise trap sampling), the main objectives and nature of the research remains as originally proposed.  

Over this next year (2008), field work will be virtually identical to the work conducted in 2007, with the objective of maintaining high sample sizes of monitored bird nests. All work will be completed during the 2008 field season.  During the 2008 field season, the focus will be on work in central Ontario, with reduced staff dedicated to collecting data in the south.  Efforts will be made prior to the field season to ensure all data are entered and proofed.  


Dissemination of Research Results and Technology Transfer
	Papers:

Tozer, D.C. 2008. Nests of the Black-throated Green Warbler in tree cavities. In Press, Wilson Journal of Ornithology (May or June issue).

Submitted: 

Tozer, D.C., E. Nol, D.M. Burke, K.A. Elliott, K. Falk. Bear predation of woodpecker nests: is nestling begging and tree species choice risky business? Submitted to Auk, 15 December 2007, MS# 07-204.

Presentations:
Tozer, D. C., Jan., 2007.  Effects of selection logging on breeding Yellow-bellied Sapsuckers.  Presentation to Huntsville Nature Club.

All Staff, June 19, 2007.  Partners Tour of Group Selection Study Sites in Algonquin Park
Elliott, K.A., Feb. 26, 2008.  Evaluating different group selection approaches in traditionally single-tree selection forests. Presented at the Annual Forest Research Partnership Forum, Mattawa.

Burke, D.M., Feb. 26, 2008.  Partial harvesting impacts on hardwood forests: vegetation, cavity nesters, songbirds and insects. Annual Forest Research Partnership Forum, Mattawa.




Relationship with Landmanagers
	Ontario Parks and the Algonquin Forestry Authority (AFA) have granted us permission to continue working on our study sites in Algonquin Provincial Park.  AFA worked collaboratively on the treatment design and silvicultural prescriptions for the experiment.  AFA has lead the entire forestry operations side of the project and used an interactive approach with MNR’s forestry lead in order to build the project directly into their their exisiting operating plan and allocations.  They conducted tree marking to the project prescription, instructed operators to following marking and other cutting and felling guidelines specified for the project, during the harvesting operations. Most importantly, the AFA worked very hard to ensure that these operations were a priority for completion duing the first year of the study allowing us the maximum amount of post-harvest monitoring time, given the current funding scererio. As well, the AFA and Ontario Parks have helped train our staff on the best haul road safety and have continued to provide updates on other neighbouring operations and safety concerns.  The small volume and productivity study has been lead by the AFA.  Finally the AFA was instrumental in supporting the Partner’s Field tour with logistics and on-site descriptions of their activities.  


Plans for 2008


Requests for Permission

The objective of this study is to determine the impact of various selection system silviculture disturbances on forest stand structure, composition and regeneration and relate these changes to effects on bird and insect communities.  Specifically, the retrospective component will compare single-tree selection stands at different times since harvest to similar uncut stands, to evaluate the time and the ability of a stand to recover to reference conditions.  The experimental component will assess the value of two different group selection techniques as a tool for improving the regeneration of hardwood tree species with moderate tolerance to shade and the concomitant effects on wildlife, by comparing pre- and post-harvest data. 








In the next field season we plan to continue with data collection as outlined above, with a concentrated focus on target bird species: OVEN, RBGR, YBSA, and all other cavity nesting birds, with hopes to increase sample sizes of nests found.   We will continue with video camera monitoring of OVEN nests to monitor feeding rates of nestlings at different stages of the nest cycle.  We would also like to further monitor post-fledgling habitat use and compare bird community composition nesting vs. post-fledging with mist-netting and banding of fledged young (contingent upon funding and staff). 


 


All regeneration plots (RGPs) within the experimental sites and their control sites will be monitored for changes in vegetation, regeneration response and growth of pinned seedlings. 





Gap parameter work is slated for 2008 and will be constrained to the retrospective study sites, in the same methodology described in the project description.  








We would like to request permission to band fledged young and adults caught in mist nets on all our study sites, along with the continued colour-banding of RBGR and OVEN, in the 2008 field season








FRP Status Report – Group Selection Study – 2007/2008

PAGE  
2
FRP Status Report – Group Selection Study – 2007/2008

