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Introduction 

 Tin Mountain Conservation Center’s “Resident Bird Study” was started in October 2014 for the purpose 

of learning more about the life cycle, movement, and behavior of the resident bird population on our 138 acre 

Rockwell Sanctuary. Resident birds are bird species that do not migrate, however some resident species can be 

short-distant migrants in certain areas. This study focuses on four species of resident birds: the Black-capped 

Chickadee (BCCH), Red-breasted Nuthatch (RBNU), White-breasted Nuthatch (WBNU), and Tufted Titmouse 

(TUTI). The bulk of information collected so far has been on the Black-capped Chickadee simply because they 

are the most numerous of the four focal species by a large margin. 

 This study aims to discover more about the dispersal and population size of these resident species during 

a full year cycle as well as from year to year. We are also looking to find out more about resident bird behaviors 

such as habitat preference, flocking behavior throughout seasons, territory size and seasonal range, as well as 

nesting behavior and productivity. These goals can be parsed into two overarching questions, (1) Where are our 

resident birds? (2) What is their behavior? Ultimately the answers to these questions will be used to determine 

how land management activities at Rockwell Sanctuary could be used to conserve resident bird populations. 

 This report discusses data collected from October 2014 – July 2015, almost a full-year cycle. It will 

attempt to provide some answers to our two overarching questions as well as more specific questions through the 

analysis of four different types of data. Further research will be needed to determine if trends continue throughout 

a one year cycle and from year to year. 

 

Methods 

 There are four main methods of data collection used in Tin Mountain’s Resident Bird Study: point counts, 

banding, resighting, and nest boxes. Each aims to answer different parts of our two main questions. 

 

o Point Counts 

Point Counts are a long-used method of bird population studies. At Rockwell Sanctuary 

we have five “transect lines” set up across the property and along these lines are 36 plot points 

across the property. When collecting bird population data we walked along the transect lines from 

point to point, stopping for 3 minutes at each point. We recorded every bird we heard or saw at 

the point as well as ones heard or seen along the transect lines. Point Counts are done weekly. In 



the spring and summer they are conducted at 6:00am, in the fall and winter at 8:00am. The data 

gives us an idea of how many birds there on the property and where they concentrate at different 

times of year. 

 

o Banding 

Over the course of the study so far we have banded 157 resident birds on the property. 

Each bird receives one aluminum band with a unique ID number, and three color bands in a 

unique color combination for easy field identification. During the banding process we record 

tarsus, tail, culmen, wing, mass, age, and sex (if identifiable). This gives us an idea of the overall 

health statistics of our population. 

 

o Resighting 

Resighting is the process of recording the time and location a previously banded bird was 

seen. We resighted while out on point counts but the bulk of our resight data comes from feeder 

observations from February through April. On a near bi-weekly basis we sat at the windows in 

front of the feeder and recorded every color combination we saw during a 30 minute to an hour 

period. This may help us determine flocking behavior and size. 

 

o Nest Boxes 

In order to monitor nesting behavior we put 120 nest boxes in four grids out on the 

property- each 150 feet away from each other. We checked all 120 boxes every two weeks and 

checked boxes with nesting activity every 3-4 days. The boxes were designed to be of desirable 

size and height for chickadees as well as our other three focal species. With the help of a 

boroscope we were able to monitor the nests without causing too much disturbance to the 

occupants. We also banded all of the nestlings and attempted to band any unbanded adults from 

the nests. With this we can assess nesting behavior (habitat preference, timing, etc.) and nest 

success.  

 

Results & Discussion 

 Our results are split into the answers to two overarching questions, (1) Where are our resident birds? (2) 

What is their behavior? Keep in mind that as of this report we are still missing 2.5 months of data, therefore we 

don’t have a complete picture of the full year cycle, however we can start to get a general idea of the trends. 

 

WHERE ARE OUR RESIDENT BIRDS? 

 
 We are going to answer this question in a few different ways. First, we want to know what the movement 

of our Black-capped Chickadees looks like over four seasons- a complete year. Next, we will look at their 

summer movement over four years, from 2012 – 2015. And lastly, we look at individual movement across the 

property. For the first part of the question we split the year into quarters and assigned each season three months: 

 

December – February : Winter 

March – May : Spring 

June – August : Summer 

September – November : Fall 

 

* We do not yet have data for August and September 

 

Using our point count data, I made kernel density maps 

in ArcGIS showing the location of chickadee concentrations on 

the property. I was able to compare two sets of data- first the one 

year cycle (comparing seasons) and second, four years of 

spring/summer point count data. As part of another ongoing 

study Tin Mountain has collected point count data from the last 

Figure 1. Seasons of the Year 



week in April through the second week in July since 2012, meaning we can look at resident’s spring/summer 

trends over four years. Unfortunately since the point count dates for previous years do not line up with our season 

splits, we will be unable to compare the 2015 seasonal cycle to previous years. 

 

BLACK-CAPPED CHICKADEE DENSITY AND LOCATION 

 

 
Figure 2. BCCH Density Over Four Seasons 

 

Figure 2 shows BCCH density over the four seasons I outlined above. We found that the chickadee 

density per acre of the fall was 1.88, winter was 3.08, spring was 0.88, and summer was 0.94. From the density 

numbers as well as the figures it’s clear that there is a higher concentration of chickadees in the winter time, and 

they are more congregated than in the summer where they appear to be evenly spread throughout the property. 

The apparent cycle of chickadee movement is a high concentration of chickadees in dense groups in the 

wintertime, then dispersal occurs in spring and by summer the chickadees are very evenly spread throughout the 

property, then they start to form loose flocks again in the fall. This correlates with other findings, “Adults tend to 

remain fixed during both winter and summer but may (or may not) move at least locally during the spring and 

autumn (Odum, E.P.).” One question that remains to be answered is how far the chickadees congregated in a 

wintertime flock disperse from this general flock site in the spring. With more years of study this question may be 

answerable, especially as we will be able to observe in the fall how many banded birds return. 

 

 

 
Figure 3. BCCH Density Over Four Years (late April – early July) 

  

Since the dates of the summer point counts do not correspond with our proposed chickadee cycle, we can 

look at these figures as a snapshot of our chickadee population fluctuation over four years. We found that the 

chickadee density per acre for 2012 was 1.42, for 2013, 0.82, for 2014, 0.88, and for 2015, 1.70. Another 

important note along with density is location preference on the property. In both Figure 2 and Figure 3 the highest 

concentration of chickadees is around the pond- most notably the West and Northwest sides. One reason we may 

have a jump in chickadee detections in 2015 is that the study was started in October of 2014. The summer 2015 



point counts are the first ones where this study was on-going, therefore we may have paid more attention to any 

resident calls. With more years of study we may be able to get a more accurate picture of chickadee population 

trends over years. The relative size of the population may correlate with food abundance or weather events.  

 

BLACK-CAPPED CHICKADEE HABITAT PREFERENCE 

 

Now that we have some idea of where chickadees congregate on the property and relatively how many 

there are per season, I wanted to look at where the chickadees congregate by habitat type to see if they have any 

specific habitat preferences. First, we need to look at the habitat types on Rockwell Sanctuary. 

 

 
Figure 4. Rockwell Sanctuary Forest Cover Type Map 

 

 The forest cover type map in Figure 4 was developed in 2011 by Logan Cline and shows the dominant 

tree species in each section of the Rockwell Sanctuary. Using a zonal statistics analysis in ArcGIS I was able to 

look at chickadee density by forest cover type and see if any trends stood out. 



 

 
Figure 5. BCCH Density by Forest Cover Type over Four Seasons 

  

 In Figure 5 we are again looking at chickadee density over four seasons in 2014-2015. In every season the 

highest concentration of chickadees was found by the field and the Eastern Hemlock / Red Maple forest on the 

West and North side of the pond. We know that chickadees are found virtually everywhere in North America and 

in almost any habitat, “Chickadees may be found in any habitat that has trees or woody shrubs, from forests and 

woodlots to residential neighborhoods and parks, and sometimes weedy fields and cattail marshes (Cornell).” 

Therefore, it’s not probable that the chickadees here are incredibly specific to the Field and Eastern Hemlock / 

Red Maple because of the vegetation, but it is conceivable that the chickadees are attracted to sources of food and 

water. Another possibility is that chickadees prefer forest edges to deep forest interior. However we can also 

observe in these maps the same phenomenon of high concentrations during the winter (the low zones are very low 

and high zones are very high) to a dispersal in the spring, an extremely wide dispersal in the summer, and a slow 

congregating again in the fall. 

 

 

 
Figure 6. BCCH Density by Forest Cover Type over Four Years 

 

 The zonal analysis of four years of “summer” point count data tells us much the same thing as the one 

year cycle. While we can’t be sure if the population really fluctuated as much as the point counts indicate, we do 

see that the field and pond region of the property are by far the most popular for the chickadees to congregate. 

Something interesting in all four of these maps is that the chickadees don’t seem to prefer the East side of the 

pond. Perhaps Pine / Oak is unfavorable habitat for them or it’s more difficult for them to find food here. Later we 

will see that the same is true of their nesting preference- we did not have a single nest in the Pine/Oak or 

Oak/Mountain Laurel. 

 

 

 

 

 



 

RESIDENT BIRD RESIGHTS 

 

 
Figure 7. Resident Bird Resights on Rockwell Sanctuary 

 This map shows individual resights of banded resident birds around and near Rockwell Sanctuary. 

Remember that these birds were banded at the feeder (shown on map) in the wintertime, so this map shows how 

far they dispersed from that point. While this map can’t give us much scientific insight, it can tell us a few things. 

For instance, the Red-breasted Nuthatches have not been resighted nearly as far from the feeder as chickadees 

have, suggesting that they may have a smaller range than chickadees. The average resight distance for chickadees 

was 0.23 miles. The largest resight distance was 0.6 miles- a neighbor down the road called us to report seeing a 

banded chickadee at her feeder. This individual has been there from May through August, indicating that it 



probably bred there. Interestingly, this individual, Horatio, was the last bird to be banded at the feeder in early 

April. 

In addition to looking at a map of where our resident birds were resighted on the property I also wanted to 

know how many we were able to resight. Figure 8 shows the percent of chickadees banded in a given month that 

were resighted in another month. For example, 87.5% of the 8 chickadees banded in October were resighted in the 

month of February. On the far right I’ve added the success rate we had resighting chickadees banded in that 

month over the whole year.  

 

 

Figure 8. Percent BCCH Resighted each Month 

We had an extremely good resight success rate during the months of February and March- this is because 

we were regularly doing our feeder observations. This shows that chickadees seem to be quite loyal to their winter 

range, probably because they’ve found a good source of food at the feeders. What’s really interesting is that more 

than half of the chickadees banded in October and November (both part of our fall quarter) were resighted in 

February and March, suggesting that most of the birds that will stay for the winter have already arrived here by 

fall. The question is when do they arrive? Perhaps the period of movement is more around August and September. 

 

 Overall we resighted 97.91% of all chickadees that were banded October through March! That’s far more 

than I think anyone was expecting and strongly suggests that chickadees remain in an area or in a flock from late 

fall into early spring. We were not nearly as successful at resighting the 13 chickadees banded in April (only 

30.77%) because April is just about the time we see dispersal to breeding territories. This fall and winter will be 

key times to look for these birds banded in April 2015 to see if they return to their winter range from the previous 

year.  



WHAT IS THEIR BEHAVIOR? 
 

 The second overarching question we aimed to answer in this study is, ‘what is the behavior of our resident 

birds?’ More specifically, we are looking at flocking behavior and nesting behavior of our Black-capped 

Chickadees. 

 

BLACK-CAPPED CHICKADEE FLOCKING BEHAVIOR 

1. AGE DISPERSAL 

 

   Both of the following two figures, Figure 

9 and Figure 10, show the percentage of 

“After Hatch Year” (AHY) and “Hatch 

Year” (HY) chickadees banded per month. 

AHY means a bird that is more than one 

year old, and HY is a bird that is less than 

one year old. In our case, since almost all 

of our banding was done in the winter, our 

HY birds would have been born in the 

summer of 2014. 

 

   All of the data for these figures was 

taken from banding data, so we see the 

percentage of total banded chickadees per 

month that were AHY or HY. We can see 

a clear trend from these figures. In the fall, 

75% of the birds we were catching were 

AHY which had presumably bred that 

summer. Then the percent of AHY drops 

significantly while HY chickadees make up 

the majority of the birds we are seeing all the 

way until February when the ratio evens out. 

 

  One possibility for this is that adults might 

remain near their breeding territory after the 

breeding season, while hatch years fledge and 

disperse. However, it appears that an influx of 

hatch years must come in during the winter. It 

may be that sticking together in flocks helps 

hatch years survive the winter. 

 

   This theory lines up partly with what Odum 

found, “(1) Adults tend to remain fixed during 

both winter and summer but may (or may not) 

move at least locally during the spring and 

autumn; (2) Immature birds of the year range 

widely and apparently irregularly during late 

summer, autumn, and perhaps to a lesser 

extent during winter and spring, rarely 

remaining in or returning to the area of their 

birth (Odum, E.P.).” So far, according to our 

study, immature birds or hatch years do 

remain rather fixed in the winter, congregating together. However, we will have to wait until fall and winter of 

2015 to determine if the hatch years born on the property in summer 2015 return in the winter. 

Figure 9. BCCH Age Percentage per Month 

Figure 10. BCCH Age Percentage per Month Circle 



 

BLACK-CAPPED CHICKADEE FLOCKING BEHAVIOR 

2. WINTER FLOCKS 

 

As discussed in the methods, one type of data collection we did was “feeder observations” which happened 

during the winter from early February through early April. I wanted to use this data to figure out individual 

flocking behavior. It is believed that chickadees form loose flocks in the wintertime and that these flocks contain 

mated pairs as well as non-breeders (Odum, E.P). I wanted to determine if our mated pairs were seen in flocks 

together and approximately how many loose flocks we had among the ninety or so chickadees we had banded. 

 

I was able to run a Ward 

Hierarchical Cluster Analysis 

using R to produce a 

dendrogram grouping 

chickadees by the amount that 

they were seen with other 

individuals during the feeder 

observations. This is by no 

means a definitive grouping but 

it does give us a general idea of 

flocking behavior. 

 

   From the cluster analysis it 

appears as though there are two 

large groups and then within 

those are some smaller splits. 

We can continue until we get 

all the way down to pairs that 

were seen most often together- 

however only one of these is a 

known breeding pair. 

 

   One of the most interesting 

things I found is that the mated 

pairs (all known breeding birds 

are highlighted in yellow) were 

hardly ever in the same group. 

The only exception to this is 

Attitash and Candor who were 

seen together 67% of the time. 

An important thing to 

remember is that this figure 

only shows flocking behavior 

observed from February 

through very early April, and 

that may have been too early 

for most pairs to be seen 

together consistently. 

 

 

 

 

 

 

Figure 11. Feb - Apr BCCH Flocking Behavior 



BLACK-CAPPED CHICKADEE FLOCKING BEHAVIOR 

3. NESTING 

 

 

    

    Table 1 shows known chickadee breeding 

pairs that were banded prior to the breeding 

season. There are a few interesting notes about 

this information. First, three out of four pairs 

were banded within two weeks of each other 

in the fall or early winter, suggesting that pairs 

remain together after the breeding season. 

However from the dendrogram of winter 

flocking behavior, these pairs may split in the 

winter time to be with different flocks and 

then come together again in the spring.  

The second piece that stands out to me is the 

ages of each of these pairs. Both pairs where 

both parties were hatch years were seen 

together the least, suggesting that they did 

not choose their mate until breeding 

season. Chickadees are assumed to mate for life, barring extenuating circumstances like the death of their mate 

(Humann). If we look at the ages of the pair seen together the most (Attitash and Candor, AHY/SY and HY/SY 

respectively), we cannot accurately say whether this is a situation where the male died and the AHY/ASY female, 

Attitash, had to choose another mate, or if our aging was off. Since this pair seems to be the most loyal to each 

other it could be that Candor is a Second Year (SY) and Attitash is one year after hatch, (AHY) making them the 

same age. It can sometimes be difficult to distinguish this in chickadees. 

 

 One thing we do see here is that pairs start to be seen together around early March, and while they haven’t 

started nesting activity yet, this may indicate that chickadees start choosing mates around this time. If this is true it 

would go against Odum’s findings, “Vernal period (April).-Preliminaries to actual reproduction including gradual 

breaking up of flocks and dispersal of individuals or pairs, pair-formation apparently resulting from simplified 

courtship, beginning of territory establishment following rather than preceding pair-formation (Odum, E.P).” 

  

 As of the end of this breeding seasons (2015) we now have 8 banded breeding pairs which means that 

next year we will be able to determine exactly when these pairs start to be seen together and whether they nest 

with the same mate or not. 

 

 

 

 

 

 

 

 

 

 

Names Date Banded Age 

% seen together 

First seen 

together 

Phaedra  f 10/29/14 AHY/ASY 22% 

Noel  m 10/27/14 AHY/ASY  2/14/15 

Attitash  f 12/2/14 AHY/ASY 67% 

Candor m 12/17/14 HY/SY  3/3/15 

Dipper  f 1/22/15 HY/SY 0% 

Rocket  m 11/7/14 HY/SY N/A 

Pip  f 11/10/14 HY/SY 20% 

Junebug  m 11/24/14 HY/SY 3/11/15 

Table 1. Banded Breeding Pairs 



 
Figure 12. BCCH Nest Locations 

 This map is less scientific and more anecdotal, but it gives you a good visual of where the 120 boxes are 

located on the property and which ones were occupied by chickadees. The only bird species we had nest in our 

boxes was the Black-capped Chickadee. Overall we had 13 active nests, 10 of which were successful, 3 of which 

were not (marked with red). We had around 53 fledglings leave our boxes and 43 of those were banded. As of the 

end of the season we have 8 banded breeding pairs. Only one pair attempted a second brood in a nest box and the 



second brood (D14) was unsuccessful. There are 4 nest boxes on the map that were not part of the initial 120 

boxes set out for the study- they are the boxes surrounding the center, A00, 1, 6, and 14. Those boxes have been 

there for years where as our 120 boxes were only put up in late April 2015. I believe that the high concentration of 

chickadee nests in that area is due to (1) the clear popularity of the field region for chickadees and (2) the fact that 

the nest boxes were already up when the chickadees were beginning their nest location choosing process. Notice 

that the chickadees were not a fan of the Mountain Laurel / Oak region East of the pond (Block C). 

 

In order to determine if 

chickadees had a specific habitat 

preference for their nests I did a zonal 

analysis in ArcGIS but it was 

completely inconclusive. The only 

habitat with a high concentration of 

nest boxes is the field and that is due to 

the fact that those nest boxes were 

available earlier in the season. So to try 

to figure out if chickadees had any kind 

of nesting preference I looked at the 

locations with both the forest cover 

type map and the trail map overlaid. 

We noticed that almost every single 

box was along an edge of some kind, 

either the edge of a trail, the edge of a 

forest cover type, or the edge of the 

field. The only box that appears to not 

be on an edge actually is- the image 

doesn’t show that an old logging trail 

runs right through the forest and that 

box (A23) was set up right along it. 

 

Other research has suggested 

that chickadees do not have a habitat 

preference for nesting and that they 

only seek out cavities wherever they 

can find them, “The presence of 

available nest sites, or trees that could 

be excavated, appeared to determine 

the chickadee's choice of nesting 

habitat (FWS).” However, our 

evidence along with other findings may 

indicate that there is some preference for edges, “Nests in New York were usually located in open areas, 

commonly in young forests, hedgerows, or field borders (Odum, E.P).” 

 

Conclusion 

 This is only the first year for this study and already we have a wealth of data. However, in order to 

accurately get a picture of our resident birds’ movement and behavior throughout the year we will need further 

research that not only continues until October 2015 but for subsequent years as well. So far we have some good 

guesses about the seasonal cycle of our Black-capped chickadees as well as their flocking and nesting behavior. In 

the future the data from this project could be used to make better determinations about how to manage lands for 

resident bird populations. It will also add to the literature on resident birds, an important group of birds that don’t 

always get as much attention as the neo-tropical migrants. I hope that Tin Mountain continues with this study and 

discovers new and exciting things about our resident birds. 

 

Figure 13. BCCH Nest Locations with Habitat Overlay 
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