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*Cover:  photo of Scott with Ruffed Grouse captured on the Sylvan study area, September 2004.  
Project Rationale

Ruffed Grouse (Bonasa umbellus) populations in Southwest Wisconsin remain low following a decline in the early 1980’s (Figure 1).  Numerous hypotheses exist regarding the mechanisms responsible for this dramatic decline, but no data are currently available to assess them.  Among these hypotheses are competition with wild turkeys, habitat maturation following the decline in small-scale farming in the area, predation, and disease.  While Ruffed Grouse population dynamics are fairly well understood, most research to date has been conducted in northern, aspen-dominated forests.  The factors which limit grouse populations in southerly areas (such as Southwest Wisconsin) have not been investigated.  The goal of this study is to investigate grouse survival, natality, and habitat use over a 3-year period in order to define environmental factors important in population dynamics, and to use this information to develop prudent forest management strategies for private landowners interested in the health of early-successional wildlife species.  
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Figure 1.  The number of drums/stop recorded during Ruffed



Grouse drumming surveys in 12 Southwest Wisconsin counties,



1964-2000.  

Study Areas


Research activities continue on the Gotham and Viola study areas.  In 2004, however, activities were suspended on the Gillingham study area due to very low trapping success and the lack of suitable cover over large areas.  Instead, a study site was established just South of Viola (the Sylvan study area).  Currently, 8 landowners have granted permission on the Sylvan area to a total of >1600 acres, and cooperation is being sought from 2 adjacent landowners.  

Landowner Participation

We continue to enjoy the cooperation of all landowners involved, and no complaints regarding the activities of research personnel have been received to date.  We again curtailed our field activities during the gun deer season to minimize the chance of conflict between hunters and researchers.  As I stated last year, this research project is the first of its kind to be conducted entirely on private lands, and our ability to collect meaningful data regarding the local ruffed grouse population rests entirely on maintaining this cooperative partnership.  I greatly appreciate the latitude you’ve granted us on your lands, and have been pleased to note the interest and enthusiasm many of you have expressed regarding my study.  If at any time you do, however, have concerns regarding our activities, please don’t hesitate to call me on campus [(608) 647-6186 x105] or at home on Elk Creek [(608) 538-3846].  
Habitat Typing


Ruffed grouse are habitat specialists, generally relying on dense, early-successional forest types for protection from predators.  A primary goal of this research is to understand the home range characteristics and movements of grouse in a maturing forest landscape, and if/how these factors impact survival.  The “glory days” of ruffed grouse in our region likely arose due to the wide-scale abandonment of small farms and a reduction in woodland pasturage over a fairly short time period in the mid-1900’s.  Many formerly-pastured hillsides and old fields/field edges developed a dense, brushy understory that provided expansive areas of high-quality grouse cover.  Presently, many of these areas have matured past the point where they provide adequate cover- the dense undergrowth has largely developed into pole-size stands of timber.  It is with these changes in mind that our habitat typing activities are important.   

The original habitat maps were created in late Summer 2003, by investigators who traversed the Viola and Gotham study areas on foot and defined habitat patches on aerial photographs.  Refinements to the Gotham study area map were made this past Winter, as leaf-fall rendered many small habitat patches more distinct and it was thus easier to clearly define patch boundaries.  These refinements will be made in the following year on both the Viola and Sylvan study areas.  These habitat maps are being used to create a habitat layer in a Geographical Information System (GIS) database, over which grouse locations are laid.  Computer software will then be used to define the home range of each grouse, and the habitat composition of each will be calculated.  In this manner, habitats of particular importance to grouse can be defined, both seasonally and by sex/age class.  Analyses of this data will also allow us to define how the increasing fragmentation of grouse cover associated with forest maturation impacts grouse population dynamics. 
Grouse Trapping

Trapping activities for 2004 were undertaken during a brief, 4-day period in March (4 traps), and from early August through early November (15 traps).  The traps consist of a  2-foot high drift fence composed of chicken wire, which  was erected through likely grouse cover, with funnel traps placed at either end.  As grouse don’t normally fly unless necessary, they tend to walk along the drift fence, and into the traps.  
Figure 1.  A clover trap used to capture Ruffed Grouse.  
The trap can be seen in the rear, with the drift fence 
entering from the lower left.  


[image: image3]
Four grouse (all males; 1 at Viola and 3 at Gotham) were captured during 16 trap days (one trap day = one trap set for one day) during the March trapping season, and 20 grouse were captured during 1303 trap days during the Autumn season.  The success rate in Spring (1 grouse/4 trap days) was thus much greater than that in Autumn (1 grouse/65.2 trap days).  This reflects the fact that grouse were concentrated in thick patches of cover (dense shrubs, redcedar) in March, but more widely dispersed in Fall due to the greater herbaceous cover in the woods.  We intend to trap more intensively for a 10-day period late this March (2005), to try and increase our sample of radio-marked birds prior to the nesting season.  

Figure 2.  The number of trap days per grouse capture during

the present study (Walter 03, 04) and 2 previous Ruffed Grouse

trapping projects in the area.  
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Our trapping success in 2004 was again low relative to earlier grouse trapping efforts in the region (Figure 2; data from 2004 does not include Spring trapping data), and was much lower than our success in 2003.  This again simply reflects the low grouse population.  We hope to experience increased success in 2005 via intensive Spring trapping, monitoring marked hens with broods, and refined trap placement based on our increasingly familiarity with the study areas.  

All 4 males captured in March were equipped with radio transmitters, as were 14 of the 20 grouse captured in Autumn.  The remaining 6 grouse were taken by predators while in the traps.  
Sex/Age Ratios


From the trapped sample, we can estimate both the sex and age ratios for the local Ruffed Grouse population.  While our sample of grouse was small, such ratios may allow some inferences to be made regarding grouse population dynamics, especially when compared with similar values from previous samples.  Figure 3 summarizes the sex and age ratio data.  

Although our sex ratio was nearer 1:1 in 2004 (we captured relatively more females than in 2003), it is still biased toward males.  This may be because males are less wary, move more extensively, or may reflect a real bias in sex ratios in our local population.  Our juvenile:adult female ratio (a measure of production) continues to be low; in other words, we are not capturing as many juveniles per adult female as did earlier investigators.  However, we did repeatedly flush numerous broods on the Gotham study area in 2004, which we were largely unsuccessful at capturing.  One of these broods contained 9 birds (assumedly one female & 8 young); another contained 7 (assumedly one female & 6 young).  Both broods were likely >7 weeks old, so they obviously survived the critical early weeks of development, when mortality is often very high.  

Figure 3.  Sex (Adult Male:Adult Female) and Age (Juveniles:Adult 


Female) ratios in the Fall 2003 & 2004 trapped sample of Ruffed 

Grouse, and comparable ratios from 2 previous trapping projects in 

the region.  
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Accurately estimating nesting rate, clutch size, nest success, and chick survival remains a vital component of this study.  However, our ability to measure these parameters was impaired by a lack of females in our radio-marked sample.  Only one female survived to nest in the Spring of 2004; this female attempted to nest but was not successful.  Currently, 4 of the remaining 12 radio-equipped grouse are females (2 at Gotham, 1 at Viola, 1 at Sylvan).  We will attempt to increase this sample with intensive trapping in late March.
Survival


Although our sample sizes continue to be fairly small, enough data has been collected for an initial look at seasonal survival.  A total of 1,889 locations have been made of 34 individual grouse, from August 2003 to present.  Based on this data, I utilized a variation of the Kaplan-Meier survival estimator which allows staggered entry (as the grouse “enter” the study at various times, depending upon when they are captured).  I also calculated survival on an annual basis, so seasons of greater mortality can be defined.  Annual survival for males thus far is 52.5%; however, female survival is significantly lower, at 27.4%.  The cumulative annual survival rates for grouse, both sexes included, is 46.8%.   For both sexes, survival is high throughout the Summer (in fact, we lost no grouse during Summer 2004), with the majority of all mortalities occurring from mid-Winter through early Spring (Figure 4).  


When viewing these survival estimates, it is important to remember that the ruffed grouse is a prey species utilized by many local predators.  The overall survival rate (46.8%) is well within the range of survival estimates reported for grouse elsewhere in the literature.  Annual survival rates <30%, occasionally <10%, have been reported for ruffed grouse in northern Wisconsin, central Wisconsin, Alberta, and elsewhere.  The key to understanding the impact of survival on long-term population dynamics requires an understanding of other pertinent life-history parameters (chick survival, nest survival, etc.) that also contribute to population growth or stability.  We will strive for accurate estimates of these parameters during the remainder of the study, so that specific factors serving to limit growth of our local grouse population may be defined.  The disparate survival estimates for male and female grouse is interesting, but must be viewed in light of our small sample sizes; monitoring more grouse over the next 2 years will allow us to refine our survival estimates, as well as examine how they vary according to year and age class.      


Figure 4.  Kaplan-Meier survival estimates for ruffed grouse in 

 Richland County, WI.  
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Thus far, all grouse mortalities have been attributed to predation, and field personnel have been able to determine whether avian or mammalian predators were responsible based on field sign.  Figure 5 shows that, unlike most studies of grouse, where avian predation is dominant, most of our mortality is due to mammals.  Of the 14 grouse killed by mammals, 2 were attributed to canids (fox/coyote), 1 to raccoons, 1 to opossum, 2 to weasels, and 8 to unknown mammals.  It is possible that some grouse killed by avian predators were scavenged by mammals prior to detection by field personnel; these mortalities may have thus been incorrectly classified as mammal kills.  Estimates of the numbers taken by avian predators should therefore be considered minimum estimates.  Red-tailed hawks, Coopers hawks, great-horned owls, and barred owls have been observed and/or heard on all study areas, and collectively likely are responsible for the avian mortalities.  


Figure 5.  Number of grouse mortalities attributed to mammalian and


avian predators, 2003-2004.  
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Habitat Use

One of the major goals of this study is to determine how the local grouse population behaves in a maturing forest landscape.  As areas of forest mature past the dense, early-successional stages, remaining blocks of quality grouse habitat become more patchily-distributed.  How this increasing fragmentation has impacted grouse home range size, habitat use, and movements, and how these factors in turn impact survival and natality parameters, is of primary importance.  The habitat typing thus far completed indicates that very little of the forest cover on any of the study areas consists of early-successional types (“brush”) suitable as grouse cover.  Data from radio-marked grouse indicate strong attachment to this remaining cover, so that grouse are concentrated in a very patchy manner across the landscape.  This is clear from Figure 6 (below), which plots grouse locations on a portion of the Gotham study area for which habitat typing has been completed.  Depicted on this aerial photograph are individual habitat blocks, with early-successional habitats in black.  Also depicted are areas of forest with a closed (>50%) canopy that include a dense (>50% cover) shrub understory (indicated by the black/white stippled areas) that provides adequate cover for grouse.  It is evident from this initial look at grouse-habitat interactions that grouse are tightly associated with these 2 types of cover; where a dense understory is lacking, the area is not utilized by grouse.  For this portion of the Gotham area, only 7.2% of the forest cover consists of early-successional habitat, while 74.9% is composed of mature pole- or sawlog-size oak or maple stands.  
Figure 6.  Aerial photograph of a portion of the Gotham study area, with habitat patches outlined.  Early-successional cover is indicated as black areas, and forest stands with dense understories indicated as stippled areas.  Individual grouse locations are plotted as white triangles.  
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It is clear that the habitats on which grouse rely are not extensive on the study areas.  They primarily exist as narrow bands of “brush” along field edges or in small pockets of abandoned farmland.  The relatively large block of early-successional cover in the upper-right of Figure 7 is an old apple orchard which has succeeded to fairly dense cover.  


Figure 7 provides a graphical way of viewing the heavy selection by grouse for dense habitats.  For this figure, I pooled all mature hardwood stands (maple/oak) into a single class, and included both aspen and coniferous stands (plantations and redcedar thickets), as well as early-successional stands.  Conifers provide attractive Winter cover, while the buds and catkins of aspen are widely recognized as providing high-quality winter browse for grouse.  As is evident, while nearly three-quarters of the forest is mature, these habitats account for only ~4% of all grouse locations.  Both coniferous stands and early-successional forests are utilized by grouse at a greater proportion than suggested by their availability on the landscape, underscoring their importance as grouse habitat.  Interestingly, grouse seem to avoid aspen stands, whereas in northern areas aspen is the primary forest type associated with grouse abundance.  Likely, this is due to the fact that virtually all aspen stands encountered on the study areas were in the pole- to sawlog-size classes, and were normally not directly associated with dense escape cover.  As grouse habitat, aspen stands are in essence being lost in the maturing forest landscape and, while certainly producing quality Winter food, are not being utilized by grouse due to their isolation from cover.  The virtual lack of sapling aspen stands again suggests the lack of disturbance and maturing nature of our forested lands in southwest Wisconsin.  The implications of the relationships suggested in Figure 7 for the future of grouse in our area, and the role of forest management practices, is great and will be elaborated upon in detail when the present study is complete. 

Figure 7.  Distribution of 4 general forest types, and utilization of 


each by radio-marked ruffed grouse, on a portion of the Gotham study 


area.  
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Current Activities


Currently, the 15 transmitter-equipped grouse are being monitored.  Individual grouse are located a minimum of 3 times per week, locations are plotted on aerial photographs, status is determined (transmitters are equipped with mortality switches), and vegetation data is collected at random grouse locations.  

Planned Activities- 2005

In late March, we will again attempt to increase our radio-marked sample of grouse via intensive trapping activities.  No trapping will be conducted during the period that juvenile grouse are too small to carry a radio transmitter (early May-late July).  We will also monitor hens intensively during April and May for signs of nesting.  Once nests are located, they will be visited following hatch so that their fate and clutch size can be determined.  Broods will be regularly located following hatch so that brood loss (and thus chick survival) can be estimated.  Habitat typing activities will also continue on the Viola and Sylvan study areas prior to leaf-out this Spring.  Traps will again be set in Autumn (likely, ~ mid-August through 1 November) and checked daily.  All radio-marked grouse will be located throughout the year a minimum of 3x per week.  

Long-term, I hope to secure sufficient funding for the project to continue to monitor grouse through the 2007 nesting season.  At this point, data will be summarized and technical reports prepared- cooperating landowners will receive copies of all publications arising from this study.  
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