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This handbook is dedicated to the Palomarin Interns of 1979 and 1980 who had to do without the help of a 

handbook. These interns were Geoff Geupel, Kathy Keane, Janet Kjelmyr, Tom Pogson, Peter Pyle, David Sherman, 

and Ken Warheit.  Their creativity, dedication, and constant comments and suggestions made it happen. In 

particular we acknowledge Janet Kjelmyr who had the perseverance to see it through.  

 

ñAt first glance, the work described in this handbook might seem overwhelming.  It is not.  The work is 

hard, but certainly rewarding, and we are sure that your experiences here will be educational as well as 

enjoyable.ò   ï Spring 1980 Volunteers 

 

We are especially grateful to David DeSante, who co-authored the first edition with the 1979/80 interns and whose 

vision provided the groundwork for Palomarin. 

 

Since the original edition, many biologists have helped to shape the ñhandbookò into its current form.  In 

particular, Denise Hardesty, Anne King, Maureen Flannery, Dennis Jongsomjit, and Diana Humple played critical 

roles.  Additionally, several others have made and continue to make important contributions including Grant 

Ballard, Daniel Barton, Renee Cormier, David Cothran, Thomas Gardali, Heather Gates, Sue Guers, Sacha Heath, 

Aaron Holmes, Scott Jennings, Michael Lynes, Christopher McCreedy, Melissa Pitkin, Libby Porzig, Lars Pomara, 

Miko Ruhlen, Sandy Scoggin, Stacy Small, and Diana Stralberg. It is likely that many others have helped improve 

the handbook over the years and we sincerely apologize to those of you we forgot. 

 

Like past revisions of the handbook, this version updates data protocols as necessary. In addition to these updates, 

an effort was made to make the writing more clear and concise. 

 

Because the handbook has gone through so many revisions, from so many people, for over two decades, we have 

decided not to list authors.  This handbook is truly a collective work and is always a ñwork in progress.ò  For this 

version however, the lionôs share of the revisions were completed by Libby Porzig.  

         ï Tom Gardali, 2010 

       

 

 

 

 

 

 

All [people] are [siblings], we like to say, half-wishing sometimes in secret it were not true.  But perhaps it is true. 

And is the evolutionary line from protozoan to Spinoza any less certain?  This also may be true.  We are obliged, 

and bitter though it may be for some to hear, that all living things on earth are kindred. 

 

Edward Abbey  
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You have agreed to aid in a program of scientific research on the population biology of landbirds.  The data that you 

will be helping to collect will contribute to increase our understanding of the natural world, to the advancement of 

science, and to the conservation of species and habitats.  It is important that your data are ACCURATE AND 

COMPLETE. Collecting and recording data in a standardized way is the backbone of any monitoring program. 

Adherence to the methodology in this handbook ensures the integrity of the Palomarin Data, past, present, and 

future. If you have any questions, or are unsure of identification, measurement, or procedure, please ask.  

Communication is essential to all biological research. 
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INTRODUCTION  

 

PRBO Conservation Science (founded as Point Reyes Bird Observatory, 1965) is dedicated to conserving birds, 

other wildlife and ecosystems through innovative scientific research and outreach. Originally encompassing research 

on the central California coast, our current projects range throughout Western North America, Mexico, Antarctica, 

and are conducted in the earth's three major ecosystems:  marine, estuarine, and terrestrial.  Most projects are long-

term and involve the study of individuals.  A new area of focus ï informatics ï was institutionalized in 2007. 

PRBO is headquartered in Petaluma, CA, about an hour northeast of Palomarin, where our administrative, 

education/outreach, and marine program staff work.  The Wetlands Ecology Division is headquartered at the Pacific 

Coast Learning Center in the Point Reyes National Seashore.  Terrestrial research is run out of the Palomarin Field 

Station ï with some biologists working offsite at various locations throughout California and beyond.  Two primary 

ongoing monitoring projects are conducted in the immediate vicinity of the field station: the Breeding Biology 

Program and the Biomonitoring Program.  

 

The Breeding Biology program is a long-term study of the individual fitness and lifetime reproductive success of 

four coexisting non-migratory landbird species: Western Scrub-Jay, Wrentit, Song Sparrow, and Nuttallôs White-

crowned Sparrow.  Research is carried out on a 36-ha (89-acres) study plot consisting of mature and successional 

stage coastal scrub habitat.  The primary objectives of the study are to 1) determine the patterns of variation in 

annual and lifetime reproductive success among individuals within the local populations and among the four species 

occupying the same environment; 2) investigate the many factors (e.g., weather) that influence reproductive success 

and survival; and 3) contribute compatible data to regional and national monitoring programs. The methodology of 

this long-term study is the monitoring of the territories, fecundity, and survival of each member of the known-aged, 

individually color-banded populations.  

 

The Biomonitoring Program is a long-term standardized mist-netting/banding study designed to gather data on the 

reproductive success, annual survival, and population dynamics (trends) of landbirds and to relate these data to 

environmental changes. The methodology of this study consists of a standardized operation of an array of mist nets. 

This project provides an independent measure of reproductive success and annual survival for both study and non-

study species, a means for color banding many individuals of the four study species, and a database to compare with 

other studies of population trends (e.g., Breeding Bird Survey).  It also provides a place where the public can 

observe science at PRBO.  In fact, over 50 classes per year (ranging from elementary school to college and adult 

groups) and thousands of visitors come to Palomarin to observe our mist nets in operation.  
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CHAPTER 1:  Breeding Biology Program 

IMPORTANT: Appendix 3 provides an outline of ñgridderò responsibilities. 

Part 1:  Censusing/Spot Mapping 

The census/spot mapping effort provides information on breeding density, territorial behavior, nesting success, and 

post-fledging dispersal. 

A.  Collecting Census Data in the Field  

 

1) You will be on your grid an average of 6 days per week.  Spend one of those mornings in such a manner that the 

entire grid is covered, with all accessible parts being thoroughly searched.  Each census should take between 

four and six hours, beginning soon after sunrise.   

2) In the early season (March) the idea is to become acquainted with the geography of your grid and find out 

which individuals/species are around and singing. Begin by systematically working along each row or a block 

of grid points.  Copies of the previous yearôs first and second brood territory maps can be taken into the field to 

help locate and identify color-banded individuals. Every colorbanded individual should be accounted for each 

week.  

3) Record, on the PRBO Census Data Sheet, all birds seen on the grid, except swallows and Turkey Vultures. A 

map showing the colors associated with the grid lines should be taken with you into the field, and can be 

permanently attached to the back of your clipboard.  Primary attention should be given to singing males, 

especially those that are countersinging; female Wrentits, however, also sing and defend territories.  Birds seen 

flying over the grid without stopping can be casually noted on the data sheet in order to add precision to the 

Daily Journal (Chapter 6).   

 

Record Data as follows using a black pen: 

 

a) Fill out the headings on the sheet: grid #, census # and period (censuses are numbered sequentially from 

your first day on the grid), date, your name, and page #. Record your starting and ending time. Record this 

information daily, and make sure all data is legible and complete.   

b) Record your location and the time at the start of each row, at the time of completion of the census, and from 

April 1 to June 30 when entering or leaving any of the "old" breeding bird plots (Stewart Plot -undisturbed 

Coastal Scrub - grid 4; C. J. Ralph Plot - Disturbed Coastal Scrub A - grid 2; Vesterby Plot - Disturbed 

Coastal Scrub B - grid 1, and Grazed Coastal Scrub - grid 5). These plots are marked on their respective 

grid maps.  

c) Record bird location. Grid stakes are spaced 30m apart. Each is marked with two colors of survey flagging, 

which indicate the stakeôs location by row (letter) and column (number). The space between stakes can be 

conceptually divided into 16 blocks approximately 7.5m 
2
. Use these subdivisions (denoted with letters 

after the column number and numbers after row letters) to record the location of the bird to the nearest 1/16 

of a grid point. For example, if a bird was observed at the X in the diagram below (along the Nature Trail 

near the parking lot), its location would be recorded as I2 3A. 
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d) Record movements using arrows in conjunction with the grid point (can be in notes if doesnôt fit in location 

box: 

Ą D 8 (bird flew into D 8 from unknown location). 

C1 9 Ą D 8 (bird flew from C1 9 to D 8). 

C 9 Ą (bird flew from C 9 to unknown location). 

 ---C 9 Ą (bird flew past C 9 without stopping). 

e) Record the species using its four letter AOU species code. 

f) Record the age and sex (if known), and if a flock is observed the number of individuals. 

g) Record the colorband combination(s).  When reading colorbands read the left leg first, from top to 

bottom.  Underline colors that were positively read. For example, WGK/S indicates that the Silver band, 

and white (W) and black (K) colorbands were positively identified but the observer was not fully confident 

of the green (G). Often data gathered in the future will reveal the birdôs identity.  If you find out the band 

was misread correct it in red ink.  Please do not change the raw data.  Birds without bands should be 

recorded as - / - and birds with only a silver band on the right leg should be recorded as - / S. 

h) Record the following behavior (in order of importance) using the following codes: 

S(circled)  =  seen singing (the territorial song) 

S = heard singing 

COP = Copulation: make an extra effort to get colorbands of both birds involved 

DIS  = display (courtship)   

AGG  = aggression  

FOR =     foraging  

i) Record, in prose, any pertinent notes, particularly details of associations between individuals, interactions 

with nest predators, and nesting details.  Describe all interesting behaviors. These notes are often very 

useful for determining territory boundaries, breeding status, and inform our knowledge of natural 

history. 
j) Clearly indicate on the data sheet when different encounters are of the same bird, when birds are associated 

together, and most importantly, where singing birds are countersinging or are known to be different. 

Countersinging information is especially important for defining territories.  See sample Census Sheet 

below for details of how to record this information (CS, DIFF, SAM, with lines connecting the two rows of 

data). 

k) Census data should be processed and entered daily (see below). 
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B.  Recording Census Data 

 

At the beginning of the season, you will create a Grid Binder in which you will store all data sheets associated with 

your grid. These include the sheets described below in 1 and 2, as well as filled out Census Data Sheets and first and 

second brood maps. 

 

All data collected on the Census sheet should be compiled daily as follows: Do not get behind in processing these 

data, as it will affect your ability to find and monitor nests effectively.    

 

1) Entering data into your grid binder.  

a) Record the morning's coverage of the grid. Use the GRID EFFORT DATA SHEET and include: 

 the grid points covered 

 the proportion of the total grid covered 

 the timing 

 the total hours spent 

b) From 1 April through 30 June, record this same information for the "old" breeding bird plots (C.J. Ralph, 

Stewart, etc.) on your grid on the GRID EFFORT SHEET.  

c) For any of the color-banded species where individual identification is reasonably certain, tally it on 

the LIFE HISTORY TALLY SHEET in the appropriate census period.  It is easiest to arrange them by 

mated pairs, with territories numbered sequentially as nests are located. Update this sheet daily to help 

make sure you encounter each individual on the grid at least once per census period. 

 

2) Spotmaps: A hand drawn spotmap, showing the locations of all encounters, will be made for each species for 

each census period. These Census Period Spotmaps will be updated daily. 

a) Start with a blank grid map at the beginning of each Census Period; fill in the species, year, and census 

period as appropriate. After each day spent in the field, transfer encounter information from the Census 

Field Data Sheet to the appropriate speciesô Census Period Spotmap.  

b) Use RED ink for observations that you see and BLACK ink for observations that you hear.  

c) Map the encounter by drawing a triangle for singing individuals and a circle for non-singing individuals at 

the exact location of the observation. Write the color band combination, partial combination, or other 

identifying notes (i.e. -/- if definitely unbanded, -/S if silver-banded on right leg, ?/? if legs were not seen, 

or NS if the bird was heard but not seen) next to the point.  Write the date (only the day's date is necessary, 

since census periods are half-months) beneath the color combo.   

d) Record movements of the bird with the appropriate arrows and label MOV, i.e. 

 

          RWB/S 

             27                          MOV 

    

            RWB/S      

                 27                            

                                                   

If multiple birds were seen together, connect their circle/triangle with a line and write TOG,  i.e.  

 

                      27 RWB/S   

  TOG   

           27 GYW/S    

 

Use the same format and the following codes to indicate if two birds were displaying (DIS), copulating (COP), 

fighting (aggression, AGG), are known to be different (DIF), were countersinging (CS), or are known to be the same 

(SAM),  

 

e) If a flock was involved, write the date only once.  Next to it write all the color bands that were read.  Write the total 

number of birds (of that species) involved in the flock, i.e. 

  

 RWB/S KBG/S  

        27   GYW/S RRR/S    -9 birds  

  OOM/S -/S 
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f) Map the locations of any nests active during that Census Period with an asterisk and the nest number and 

attempt: 

* 01A 

 

Close up of a spotmap, showing countersinging, movement, a pair together, and a nest. 

 
 

g) Also create a map for any NON-AVIAN NEST PREDATORS that are encountered. Use the same map for 

all species. 

h) Mist net captures of study species: Any study species captured at the Palo or Uppers nets will be recorded 

daily by the banders onto the Mist Net Capture sheet located in the data room.  Gridders should check this 

sheet daily and add these captures onto their grid spot maps at the location of the net, trap, or nest. If the 

sighting was when the bird was first colorbanded, place an N (= netted), T (= trapped), L (= banded in nest 

as a local), GN (= grid nets), or PS (= special capture) in the notes section of each encounter. 

 

3) Computer data entry:   

a) Encounters: only individuals with confirmed color combos will be entered into encount.dbf. For all 

individuals for which you saw complete colors in the field, confirm that those colors exist. For new birds 

that you encounter, use band.dbf to search for combos. Once the color combo has been confirmed, enter the 

data in Encount.dbf.  

To enter your encount data electronically, follow the directions in Chapter 3, Part 5 of this handbook.  

 

Use RED ink for observations that you see 

and BLACK ink for observations that you 

hear.  
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C. End-of-Census Period tasks    

The year is divided into 24 census periods, each 1/2 month in length (days 1-15, 16-30 (31)).  The census periods are 

numbered sequentially from the beginning of the calendar year. An ACTIVE census period is one in which the grid 

has been completely covered at least twice. 

1) Territory Maps: At the end of each census period, territories are drawn in pencil on the census period spotmap. 

Show all territories as they existed on the grid during that census period.  

a) Territories should be based on: 

 Positive sightings of the pair of color-marked birds. Particularly of the male's singing posts, and the male 

and femaleôs movements. 

 Sightings (or songs heard) of non-positively identified birds that fit the territory (as seen on the census 

period Spotmaps). 

b) The following should not be considered when determining territory boundaries:  

 Post-fledging movements off the territory. 

 Sightings before the territory was established. 

 Encounters of unusual movements or wanderings. 

c) Within each territory write: 

 The territory number (by chronology of the nest finding).  Territories without nests will be assigned 

numbers during 'Grid Wars'. 

 The identity and age of the male and female (if space permits). 

d) Examples of how to denote cohorts: 

 1998 local = KK/WS 98L 

 1998 HY = KK/WS 98 

 Bird banded as AHY in 1998 = KK/WS (97) (at least as old as 97) 

 Bird banded as SY in 1998 = KK/WS 97 

 Bird banded as ASY in 1998 = KK/WS (96) 

 Notes: 

 Indicate óLocalsô with óLô. 

 Use -/- for unbanded birds. 

 Use ?/? for a bird whose legs were never seen. 

 Use ?/S or S/?  for birds that were definitely banded but the color bands were not read.  

 Use just ? if you are uncertain the female actually existed.  

 For unmated males, clearly mark `UNMATED MALE'. 

 Put (     ) around colorbands for birds whose identity is uncertain.  

e. Mark the exact location of all nests found in each territory with an asterisk * and the nest identification #. 

 

2) Census Period Behavioral Summary: A standardized form on which you rate the behaviors of each color banded 

individual seen during the Census Period. The first rating (how well you know birds) is a cumulative (entire 

season) rating.  The other ratings apply only to the current census period. 

a) How well do you know this bird (cumulative knowledge) 

1 = hardly at all;  

2 = a little;  

3 = lots;  

4 = best friend. 

b) Association to observer (conspicuousness) 

1 = very shy; 

2 = shy; 

3 = conspicuous; 

4 = very conspicuous. 

c) Association with mate (togetherness) 

1 = never together;  

2 = sometimes;  

3 = usually;  

4 = always together. 

d) Aggressiveness to conspecifics (members of the same species) 

0 = no data; 

1 = meek; 
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2 = mellow; 

3 = testy; 

4 = aggressive. 

e) Aggressiveness to predators (include jays) 

0 = no data;  

1 = meek;  

2 = mellow;  

3 = testy;  

4 = aggressive. 

f) Aggressiveness to other birds (non-jays) 

0 = no data; 

1 = meek; 

2 = mellow; 

3 = testy; 

4 = aggressive. 

g) Amount of singing 

0 = none; 

1 = very little;  

2 = some;  

3 = lots;  

4 = all the time. 

 

3) Census Period Write-up: Write a brief (one or two paragraph) summary of the status and behavior of each of the 

study species on the back of the BEHAVIORAL SUMMARY SHEET. This sheet is placed in the grid binder in 

front of the TERRITORY MAP (see below) so that the map and write-up are visible together. 

 

D. First and Second Brood territory maps. 

There will be two meetings, called Grid Wars, with Geoff Geupel to proof your data. Geoff has proofed the territory 

maps every year since gridding began, and Grid Wars is an important part of our standardization. It is very important 

to have all materials fully prepared for Grid Wars. Your supervisor will let you know at least a week in advance of 

when Grid Wars will be, and will be extra-available for questions in the days leading up to them.   

1) Grid Wars 1 will be in early June, covering data collected in Census Periods 6-10. It will result in the 

compilation of First Brood Territory maps for all species.  

2) Grid Wars 2 is at the end of July, covering data from Census Periods 11-14. The result for Grid Wars 2 will be 

Second Brood Territory maps for color banded species and finalization of First Brood maps for non-color 

banded species.  

3) For both Grid Wars, you will need to have all your raw data, Spotmaps, and Census Period territory maps 

complete, organized and in presentable form. You will also need to create draft First/Second Brood territory 

maps in pencil. These will be roughly equivalent to Census Period 10/14 territory maps, but should generally 

reflect overall territories as they existed through that half of the season. Add territory numbers, color combos, 

and nest locations as you would for census period territory maps. 

4) After the First/Second Brood territory maps have been finalized and approved during Grid Wars, they should be 

digitized via ArcView (Appendix 6).     
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A Final Territory Map  (Second Brood) 
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E: Breeding Bird Census 

 

The following is done at the end of the season.  

 On your Final Brood Territory Map, classify all territories based on how much of the territory falls within 

the historic plots (Stewart, CJ Ralph and Vesterby). Write in pencil in each territory either: ñ1ò if the entire 

territory is within the plot, ñ.5ò if half the territory is in the plot, or + if less than 1/4 fits. Add up all the 1ôs 

and .5ôs and write this total on the map. 

 The census is compiled from the gridding data of the historic plots (Stewart, CJ Ralph and Vesterby). Fill 

out the 4-page Breeding Bird Census data form.  This includes the Coverage and Weather summary sheet 

and the Tally Sheets for all species over the entire BBC period.  

 Put the data (number of each species during each visit) in the excel spreadsheet for your year and plot 

(z:\terrestrial\programs_and_projects\Palomarin\palodata\bbc\ G[X]_[YEAR]raw_and1991-[YEAR].xls.  

Enter number of sightings of territories of each species, following the format of the previous year.  

 Using the Excel functions, determine changes (increase/decrease) between your year and the previous year, 

and between your year and the mean of all previous years.  You can do so by making slight changes to the 

Excel functions used in previous years; ask your supervisor if you need any assistance on this task. NOTE: 

double check the Excel functions/formulae as they regularly get accidentally modified. 

 Do your write-up for your plot and your year, mimicking how this was done in previous years and how it 

appears in the Journal of Field Ornithology Supplements when these used to be published.  We want this to 

be done as though it may be published one day (which it might). You can save time by simply copying and 

pasting the previous yearôs write-up then changing data as appropriate for your year. 

 Have your supervisor look over your data and write-up. 

 After you have made final changes, the edited version should be printed out and, along with the four page 

Breeding Bird Census data form, placed together in a designated file for that year in the file cabinet in the 

data room.  Attach to the back of these your daily census maps and winter census sheets for the year. 
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Part 2:  Nest Finding and Monitoring 

 

Nest monitoring provides a direct measure of reproductive performance including clutch size, brood size, nestling 

condition, and number of young fledged. This method allows identification of important habitat features and insight 

into habitat requirements, species coexistence, and life history strategies.  Determining the outcome of nests allows 

us to calculate nest survival, and measuring vegetation around nests may help identify habitat characteristics that 

influence it.  This information may provide important insight into vulnerability of species to decimation or 

perturbation. 

A.  A caution 

It is imperative that our research does not influence the survival of a nest. Hence, we employ field techniques to 

minimize impacts and measure our disturbance. The following are some general rules:   

 

1. Initial finding of a nest can create the most distress to adults and disturbance to the nest site (depending on 

stage). Distress calling by the adults should never be allowed to continue for over 5 minutes. 

2. Do not approach a nest when Western Scrub-Jays, Stellerôs Jays, or any other potential nest predators are 

present.   Even if no predators are visible, always do ñdummy nest checksò; check bushes without nests when 

approaching and leaving the area of the nest. When checking nests never leave a dead end trail to the nest, and 

minimize physical disturbance to the area around the nest.          

3. You (and one other intern during nestling banding) should be the only person visiting an active nest.  Do not 

allow visitors, friends or photographers to visit active nests unless permission is given.   

4. In general, use a pen or ñnest dozer stickò to check nests.  This prevents your scent from being left on or near a 

nest.   

5. Be quick and accurate during nest checks and nestling banding.   

6. Never use flagging or other visible markers to mark nests. 

7. After finding a nest, memorize the area and write down a description as to how to find the nest again.   

 

B.  Nest Finding 

*The following is considered a supplement to the field training you will receive. 

 

The behavioral characteristics and clues described below work effectively for a variety of species.  However, all 

species, and even individuals, differ in nest placement and behaviors near the nest.  The patience and alertness of 

observers, and their familiarity with the habitat and behaviors of species are the most important characteristics used 

to locate nests.  Spend a lot of time in the field, pay close attention to vocalizations, and use the literature to help get 

know the study species. 

 

Several techniques and strategies will aid in finding nests at any stage: Wear dark, natural-colored clothing, and use 

trees and bushes to help make you less conspicuous. You should walk carefully and quietly, causing as little 

disturbance as possible. Human disturbances often cause birds to cease their normal behaviors and hide, limiting 

your chances of observing nesting behavior. Keep a sharp eye and ear out for any movement in the bushes or on the 

ground. You will often watch moving bushes to determine a birdôs location and movements. Where the vegetation 

stops moving, the nest may be located. When observing a territory for which you have not found a nest, begin by 

situating yourself in an open or elevated area with a good view. Often by sitting for 20 minutes or so you will 

eventually see one or both of the parents. It is also useful to move around, using different paths across the territory to 

increase the probability of encounters. Females can also be detected by call notes, although species differ in the 

types of sounds. Some females give chip or call notes just prior to leaving, or just after leaving, the nest.  This is a 

contact communication note to the mate, often answered by the male. Take the time to observe and learn the 

differences in these calls in different species.  

 

In most species nesting on the grids, only the female builds and incubates. Wrentits and wren species are common 

exceptions to this at Palomarin, with males also partaking in these tasks. The behavioral cues described here as 

pertaining only to females apply also to males of these species. Additionally, female Wrentits will sing and defend 

territory.   

 

The most effective way of finding most nests is by locating and following females. If a female disappears into a tree 

or shrub, the nest is probably in or next to it. Be aware that a female can enter one patch of vegetation and sneak 

unobserved to a different patch, then after visiting the nest leave by the same route to give the appearance of nesting 
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in the first patch.  Memorize the area where the female disappeared and choose potential nesting sites before 

approaching. Moving quietly, begin tapping potential nest shrubs with a "nest dozer" stick and listening for a flush if 

the female is incubating.  

 

In many species, nest site preference seems to be an evolutionarily conservative trait; species prefer their nest to be 

in particular patch types or fine scale vegetation/structural configurations. Wrentits prefer coastal sage (but will use 

Doug firs or other shrubs with appropriate structure) and appear unconcerned about cover from below. Therefore, 

getting under shrubs and looking up is an excellent method for finding Wrentit nests.  Song Sparrows choose 

locations that have good cover from below such as grass growing up into a bush or blackberry.  White-crowned 

Sparrows in disturbed areas seem to prefer Douglas firs.  

 

Most pairs will make several nesting attempts over the course of a breeding season, resulting in one or two 

successful broods. After a nest failure, birds will begin to rebuild at a new site within a day or up to a week or more. 

After a successful nest, sparrows may begin another brood in as little as 8 days (average is 10), often while the male 

is still tending to the fledglings of the previous brood.  Wrentits may attempt a second brood in about 30 days. 

Throughout the season you should know the nesting status of every pair holding territories on your grid. This will 

allow you to anticipate when new nests may be started, leading to more efficient coverage of the grid. 

 

Do not allow disturbance to continue too long without the nest being located, return the following day to gather 

more clues and locate the nest. The following are additional clues for finding nests at different stages. 

 

1. Building 

Finding a nest during building provides the most useful data for survival and number of young. Look for birds  

carrying nest material. Many birds will carry very fine material, not obvious upon casual inspection, such as 

spider webbing, lichens, and hair for lining nests. Thus you should look closely with binoculars at the bill of any 

bird you encounter. If you are close to the nest, the bird may not visit the site to build and may even drop nest 

material. Such behavior is an indication that the observer is near the nest but should move away because 

disturbance is becoming significant.  

 

2. Egg-laying 

This is the most difficult stage for finding nests because the female may only visit the nest when she lays an 

egg, and lays one egg per day.  The female will sometimes sit on the nest during egg-laying when weather is 

particularly harsh or to try to conceal it when you are nearby.  Nest visitation becomes more frequent with more 

eggs in the nest.  

Both parents can be attentive to the nest, checking on it or looking at it when they are nearby. A good cue is a 

female staying in an area without actively feeding.  Copulation often occurs very near the nest, frequently on the 

same bush or tree. 

 

3. Incubation 

The female will seem to "vanish" when she begins incubating, and the male increases singing.  Listening for a 

flush while examining likely nest bushes is the best way to find nests at this stage.  If you havenôt found the 

nest, keep track of the time intervals of observing the female. Most passerine females are off the nest for 6-10 

minutes and on for 20-30 minutes. If the female has been followed for more than 30 minutes without results, 

then she probably is not incubating a nest. Since both Wrentit parents incubate, one may sit on the nest for 30 or 

more minutes, and thus this rule does not apply. 

Females may seem to be foraging with more urgency. A long flight after foraging is probably a return to the 

nest. When the female is off the nest, the male may quietly guard the nest or follow her.  Males may use singing 

perches that are in direct view of the nest, sometimes looking down at it.  

 

4. Nestling stage 

Finding nest during the nestling period is the easiest.  Both males and females of all species will bring food to 

the nestlings and remove fecal sacks.  Males tend to be less cautious and are easy to follow.  However, adults 

become easily excited during this stage and will often scold loudly.  It is imperative that we do not cause 

excessive distress calling or interfere with the normal feeding routine. If you see a parent drop food you are very 

close to the nest and having an impact on survival. Move back and observe from a distance, then re-approach 

the area when the parent(s) has left to collect more food. 
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C.  Nest Monitoring 

 

Nests must be checked every 1 to 4 days to determine its status.  Careful attention to checking nests is critical for 

data quality.  Time your nest checks strategically in order to get the closest possible determination of the following 

dates, which are major events in the nest cycle:  clutch completion date, hatch date, and fledge or fail date. 

Knowing these dates allows you to make the most accurate possible determinations of nest outcome. In the absence 

of signs of disturbance or definitive clues from parental behavior, timing may be one of your best guides as to nest 

outcome.  Determining outcome is one of the most important aspects of nest searching/monitoring.  

  

Number of days that nests have eggs or young is used to calculate daily mortality rates, by the Mayfield method (to 

be discussed). Knowing the date of at least one major nest event, such as clutch completion or hatching, allows us to 

determine ñnest ageò upon finding by simply counting backwards, using our knowledge of the ñperiod daysò of each 

species (also see ñDescribing youngò below).   

 

Determining dates 

First egg laid or clutch completion date:  Birds lay one egg a day.  If you find a nest under construction, or during 

laying, you can easily determine date of first egg or date of clutch completion within 24 hours. 

Hatch date: Nests should be checked more frequently near estimated hatching time.  If a nest is located with a 

full clutch, it is difficult to predict hatch date.  Therefore, nest contents should be checked more frequently.  Itôs 

hatch day when: You see an egg with hairline fractures or a nestling breaking out of the egg OR only part of the 

clutch has hatched and the nestlings are still pink and egg-sized, sometimes even rolled up into egg-sized balls OR 

nestlings are pink and naked and egg-sized, and there may be some shell in the nest.  Adult passerines usually carry 

shell fragments out of the nest immediately after hatching. 

Date of fledging or failure:  Nests should be checked the day before expected fledging, and every other day 

thereafter. You know itôs fledge day when nestlings that were in the nest yesterday are seen perched on the edge of 

or right near the nest OR nestlings are seen exiting the nest OR there are signs of fledging, like fecal matter around 

the nest and/or a flattened rim and the nest had nestlings in it the day before.  

 

Caution: Nestlings near fledge age may jump from the nest if startled during nest checks.  Approach smoothly and 

quietly, not making sudden gestures or noises.  If nestlings do jump (fledge), make a note of it when you record 

fledge date.   

 

Make a note of KNOWN FIRST EGG, CLUTCH COMPLETION, HATCH, and FLEDGE/FAIL DATES in large 

letters on the comment line of  both the nest cards and the nest record sheets (see Recording Nest Data, below).  

Enter these dates directly into the computer, rather than letting the nest program calculate them for you. 

 

Methods for checking nests 

 

NEVER APPROACH A NEST WHEN A PREDATOR IS KNOWN TO BE PRESENT.  Make a note of it, and 

return later, when the coast is clear. 

 

Checking under story nests: To reduce human scent at the nest, always use a nest stick to part vegetation.  Get in the 

habit of handling the nest stick only by one end, and wash or rinse your hands after eating, smoking, etc. (note: even 

though you might look cool, smoking is bad for your health).  To minimize impact to vegetation around nest and to 

avoid making a direct path to the nest, try using different approaches to the nest.  Also, check ñdummy bushesò on 

your way to and from the nest in order to fake out predators.  Do not make a dead-end trail to the nest. 

Checking canopy or other high nests: Use a mirror pole and, if necessary, a ladder. Nests that are awkward to access 

may require 2 people to check, one to manipulate the mirror pole, and another to look into mirror with binoculars.  

Nests that are too high to check with a mirror pole and ladder (rare at Palomarin) should be observed from a distance 

with binoculars, and parental behavior described. When monitoring very high nests or cavity nests you may have to 

wait up to thirty minutes before observing activity at the nest.  For these nests, try re-positioning yourself once or 

twice before leaving the area.  Always indicate on the nest record sheet how long you waited at the nest before 

leaving the site.  Thereôs a big difference between ñNo activity observed in 5 minutesò and ñNo activity observed in 

30 minutes.ò  Return to these nests at least once before assuming it is inactive. 

Cavity nests: If the nest is within reach with a ladder, a dental mirror and a flashlight can be used with some cavity 

nests.  Otherwise, we rely on observation of parental behavior to determine status of cavity nests.  

 

Describing nest contents 
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Only record nest contents when confirmed by direct observation.  In the case of nests which you canôt see directly 

into, describe adult behaviors observed, and avoid jumping to conclusions about nest contents.  For instance, an 

adult bird sitting on a high nest could either be incubating eggs or brooding small young.  In this case, write ñAdult 

on nest for 20 minutes, no food carries observed,ò rather than ñAdult on eggs.ò 

 

Whenever you see a bird traveling to its nest with something in its bill, attempt to determine what it is and describe 

it in a few notes.   Food and nest material carries can easily be confused!  Keep in mind that some birds 

(hummingbirds, Bushtits) add material to nests even while incubating or brooding, so donôt assume a nest material 

carry means an empty nest.  Also, in some species, such as cavity nesters, adult birds carry food to their incubating 

mates.  Avoid assumptions about nest contents. Rather, just write something like ñAdult observed carrying food into 

nest cavity.ò  Later, once the nest is inactive, it may be easier to determine the stage the nest was in by looking back 

over your notes, and making some simple calculations based upon timing and the nest cycle of the species. 

 

It may sometimes be necessary to flush a ñtight sitterò (wonôt flush even though you are at the nest). Tight sitters 

will return to their nests within a minute or two of your departure.   If you are uncertain of which stage of the cycle 

the nest is in, you will need to quickly and quietly flush the bird to check nest contents, unless you are POSITIVE 

that you know the status (e.g., on full clutch, 4 nestlings, etc.).  In general however, you should check the contents of 

the nests.  Exceptions would be nests that are very difficult to get to and /or those where disturbance is difficult to 

avoid.   

 

DO NOT guess what the nest contents are. If you donôt know, indicate that, and note the situation.  Other 

biologists will refer to your notes, and the more descriptions you make on your nest record sheet to justify your 

conclusions, the more valuable your data will be.  

    

Describing eggs:  Carefully count eggs and make a brief description of patterning and coloration.  Some eggs, those 

of sparrow species in particular, can be easily confused with Brown-headed Cowbird eggs.  Develop a sharp eye for 

egg design from the beginning. 

Describing young:  It is important to describe nestling development every time nestlings are observed on a nest 

check.  When a nest is located with young, you should estimate age of nestlings.  The following types of notes are 

suggested for describing nestling development:  Are young pink and naked?  Are their eyes closed or open?  Can 

they hold their heads up? Do they beg from you when you part the vegetation?  Do they have down or pin feathers 

covering their bodies?  Have primary ñpinò feathers begun to break from the sheath, looking like little paintbrushes?  

Are they fully feathered? Alert and jumpy?  Sitting upright in nest or snoozing in a pile?  As you take more notes 

and become more experienced observing nestling development, you will become a better judge of their age.  

Counting nestlings can be challenging: get an accurate count, but if youôre uncertain, note that. 

 

Use  A Guide to Nestling Development and Aging in Altricial Passerines to help age nestlings, especially Song 

Sparrows and Wrentits. A hard copy is available in the library and online at: 

http://library.fws.gov/BTP/altricialpasserines07.pdf. 

 

Identifying cowbird young:  Examine young closely...do they all look alike?  Brown-headed Cowbird young grow 

more rapidly and are generally more aggressive in the nest than host young.  The size differential should become 

obvious after the first few days of the nestling cycle, and you might realize that one or more nestlings look weird.  

For instance: 

Cowbird young have flesh colored gape, while Song Sparrows have yellowish-orange. 

Cowbird skin is pinkish, while Song Sparrow skin is yellowish. 

Cowbird mouth is deep pink, Song Sparrowôs red.     

 

Determining outcome of nest:  Always describe in a sentence or two how youôve determined nest outcome.  

Take notes on anything and everything you see happening at the nest. 

 

Nest Depredated:  Careful and detailed observations should be recorded if a nest predation event is observed or 

suspected.  If a nest is found empty, check the nest structure and immediate area for evidence.  Any evidence (e.g., 

shell fragments, hole in nest, nest torn up) should be fastidiously noted. Always make note of potential predators 

observed near nests or on nest plots.  If the nest is empty and intact with no physical evidence of predation, you may 

have to rely on timing, based on date of clutch completion or hatch date, to help you determine whether that nest 

was predated or fledged. 
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Fledged Young:  Immediately prior to fledging, nestlings commonly perch on nest edge, flattening it, and leave fecal 

droppings  Try to verify fledging by looking for fledglings, listening for  adult alarm calls or begging calls of the 

young.  Fledglings normally do not move very far in the first couple of days.  Some species or individuals may carry 

food up to 24 hours or longer after predation of their nest, including to unrelated fledglings from neighboring 

territories.  If you are uncertain whether an empty nest fledged or failed, and you do not see young or parents at the 

time of the nest check, return to the nest later that day or on the following day to make a final attempt at observing 

adults with young near the nest. 

Failure due to cowbird activity:  Copious notes should be provided to substantiate this outcome.  Were some or all of 

the host birdôs eggs removed from the nest?  Was the host bird ever seen at the nest after parasitism occurred, or do 

you suspect abandonment? Did the nest, at any point, contain both host young and cowbird young?  Did the number 

of young change over the course of the nest cycle?  Once parasitism is suspected, be sure to carefully count eggs and 

young at each nest check, as surprising events can take place in parasitized nests! Even if all host eggs are removed 

from the nest upon parasitism, continue to check the nest until well after the expected hatch date, to determine 

whether the host is still incubating the cowbird egg.  See Describing young section above for notes on how to tell 

cowbird young from host young. 

Abandoned or deserted nest:  You should be really certain before making this determination - in some cases, nests 

have been observed from laying to fledging with no adult ever being seen!  Before giving up monitoring a nest, be 

certain that eggs are way past the point of hatching, or that, in the case of a very high or cavity nest, that adults are 

definitely not visiting the nest anymore.  Also, a newly constructed nest may sit empty for a week to ten days before 

the first egg is laid.  When you locate an empty nest, assume it is active and check it discreetly for at least ten days 

until giving up on it.  If you call a nest abandoned or deserted, explain exactly why you believe it to be so. 

Failure due to weather:  Describe weather event and how it directly or indirectly affected the nest.  Did a cold 

rainstorm or unusual hot spell occur? Did nestlings die, adult disappear, etc.? 

Other mortality factors:  Other types of failure observed in past seasons include the following: 

Impact of human activities, such as mowing or fence construction - describe activities and any communication that 

went on with responsible parties, if known 

Structural failure of vegetation supporting nest - describe which plants collapsed, at what stage in the nest cycle, and 

how nest was directly impacted (whether nest contents fell out, nestlings died, eggs broke, adults were seen or not 

seen at nest afterwards, etc.) 

Outcome unknown/uncertain:  It is okay if you are uncertain about nest outcome as this is sometimes unavoidable. It 

is better to call an outcome unknown rather than hazarding a guess. If you have a lot of ñunknownò outcomes, take a 

look at your monitoring methods, re-read the above segments, and talk to your supervisor about ways to improve 

your nest monitoring techniques. 

 

The role of natural history writing in nest monitoring 

Data collection is a process of systematically encoding observations so that they can be entered into data analysis 

schemes.  These schemes are obviously valuable, but they do not necessarily convey the stories of what you are 

witnessing from day to day.  A numeric translation of an event does not necessarily describe all the fascinating 

incidents, circumstances, patterns, and exceptions to those patterns to which you are privy.  These observations are 

extremely valuable data. These notes will allow other biologists to interpret your work. Natural history writing (even 

in the form of brief notes) and data collection should accompany and complement one another.  

 

If you feel creatively constricted by the minuscule ñcommentò lines on the nest record sheets, fill up the back of the 

page...thatôs why paper has two sides!  Just be sure that dates accompany all comments. 

 

D.  Recording Nest Data 

 

Upon finding a nest, record the following information on the PRBO Nest Card. This is done in the field. You 

should tape a copy of these codes to your clipboard as a reminder. 

 

Date and time  

Species.   

Nestid (Nest #) Assign the nest a 9-character code.  First 4 characters are species code, next 4 are nest number in 

order of number found for that species on that particular grid (i.e., WRENG101 for first Wrentit nest on Grid one), 

the last character is the attempt (i.e., A for first brood, B for second, etc.). This can be done when you return to the 

office if you donôt remember the next ID or attempt in order. For polygamous territories (males with >1 female), 

territories should be  e.g., G23(1)A and G23(2)B.  
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Color bands of parents (Once inside, verify the combos and add the cohort) 

See Nest Record Sheet, below, for details on Results 

Notes (include adult behavior, description of how you found the nest, and any other information).  When possible, 

estimate the age of the young for SOSP and WREN young using the nestling aging guide. 

Contents of nest (or percent built) 

Grid Point location 

Conspicuousness (Conspic): how the adults acted around the nest before becoming disturbed. This is a rating of the 

bird's behavior around its nest prior to becoming disturbed or distressed. Rate the male and female separately. 

1 = Extremely elusive and shy.  Will not approach the nest with you anywhere around. 

2 = Somewhat shy. 

3 = Somewhat conspicuous. 

4 = Very conspicuous; unconcerned or oblivious to your presence; goes to nest w/ you standing nearby.   

9 = Parent not detected 

Flush: this is a rating of how close you get to the bird before it actually flushes from the nest. 

1 = you don't see the bird flush but were reasonably certain that it was on the nest. 

2 = Flushes when you were 1-3 m away. 

3 = Flushes when you are within 1 m. Tight sitter. 

4 = Flushes only upon being nearly touched. Very tight sitter.  

9 = Not certain parent was on nest 

Distress: this is a rating of the bird's behavior after it is flushed from the nest or after it is disturbed. Rank male and 

female separately. 

1 = Very little disturbance.  Bird quiet, moves away silently.  

2 = Little disturbance.  A little distress calling. 

3 = Moderate disturbance. Repeated distress calling & conspicuous perching behavior, single feign. 

4 = Very disturbed.  Loud alarm calling, or repeated feigning (Wrentits). 

9= Parent not detected 

*If only one parent is observed and you are unsure which parent it is, write behavior code on the line between the 

male and female boxes. 

 

Record the following information on the back of the nest card:  

  
Rateabove:  Number code rating the degree to which the nest has cover from above. 

0 = Nothing hiding the nest. Perfectly exposed. 

1 = Very poorly hidden.          

2 = Poor to medium hidden.          

3 = Medium hidden to well hidden.          

4 = Very well hidden.      
Ratebelow:  Use the above number codes to rate the degree to which the nest has cover from below. 
Rateappr: Ranking of vegetation patch around nest and/or nest bush and how well an adult bird can approach the nest without 

being observed. 

0 = Nest bush totally in the open.  The bird can only gain access to its nest by a totally exposed flight or walk. 

1 = Approach very poorly hidden.  Only one way the bird can get to the nest without being seen (0 to 25%). 

2 = Poorly to medium hidden (25 to 50%). 

3 = Medium to well hidden (50 to 75%). 

4 = Approach very well hidden.  The bird may go to its nest perfectly hidden from virtually any direction (>75%). 

Humanpath:  Number code for rating a new human-caused path to nest (e.g., the path you have created while finding or checking 

the nest.  Do not rate already existing paths). 

0 = No path whatsoever. 

1 = You might detect a footprint or two but it is unlikely another person would notice it.  

2 = Little to medium path.          

3 = Medium to large path.          

4 = Trail created directly to the nest. 

Finddist:   Number code for rating the amount of disturbance caused to the parents (e.g., amount of distress calling) during the 

finding of this nest. 

0 = no disturbance  

1 = minor disturbance 

2 = low to medium disturbance 

3 = medium to high 

4 = high disturbance 

Findmeth:  Cues used to find nest (record most useful). 

PB = parent behavior 

F = flushed parent off nest while walking past. 
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SS = systematic search. 

NBC = non-behavioral clue. 

L = luck. Found nest without looking for it. 

PY = previous year. Found nest based on knowledge of nest location from previous year. 

YB = youngôs behavior led observer to nest. 

Timespent:  Total time spent finding nest (in minutes). Only include time spent the day of finding; include time spent observing 

parental behavior. 

Numparvis:  Total number of parental visits during nest finding efforts. 

Searchrad:  Radius of search area (in meters). 

Numprevtry:  Number of previous days you have spent time trying to find this nest. 

Nest Site Description: Describe the nest site in prose and with a map.  This description should be        

sufficiently detailed to allow anyone to locate the nest.    
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Front and Back of Nest Card 

 


























































































































































































