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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
handbod. 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 hiad perseverance to see it through.

AAt first glance, the work described in this handbo
hard, but certainly rewarding, and we are sure that your experiences here will be educational as well as
enjoyable 01 Spring 1980 Volunteers

We are especially grateful to David DeSante, whauathored the first edition with the 1979/80 interns and whose
vision provided the groundwork for Palomarin.

Since the original edition, many biologists have helpedtoshadpee fAhandbookod into its curr e
particular, Denise Hardesty, Anne King, Maureen Flannery, Dennis Jongsomijit, and Diana Humple played critical

roles. Additionally, several others have made and continue to make important contributions inclating G

Ballard, Daniel BartonRenee CormieDavid Cothran, Thomas Gardali, Heather Gates, Sue Guers, Sacha Heath,

Aaron Holmesscott JenningsVlichael Lynes, Chrispher McCreedy, Melissa Pitkin, Libby Porziggrs Pomara,

Miko Ruhlen, Sandy Scoggin, St&8mall, 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 versipdatesdata protocolsas necessaryn addtion to these updates,
an effort was mad® make the wribhg 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 istruly acollei ve wor k and i s al ways a fdwor

version however, the | iondés IsbhyaPoreig of the revisions wer
i Tom Gardali2010

All [people] are [siblings], we like to say, halfishing sometimes in aet 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



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
sdence, and to the conservation of species and habitats. It is important thdatoare ACCURATE AND

COMPLETE. Collecting and recording data in a standardized way is the backbone of any monitoring program.
Adherence to the methodology in this handbenkures 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 Cmservation Sciencgounded as Point Reyes Bird Observatory, )968edicated to conserving birds,

other wildlife and ecosystems through innovative scientific research and outreach. Originally encompassing research
on the central California coast, oument 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
termandinvolve the study of individualsA new area of focus informaticsi was institutionalized in 2007.

PRBO isheadquartereih Petaluma, CA, about an hour northeast of Palomea#tiereour administrative,
education/outreach, and marine program staff waditke Wetlands Ecology Division is headquartered aPtheific

Coast Learning Center in the Point Reyes National Seashore. Terrestrial researchti®ftire Palomarin Field

Stationi with some biologists working offsite at various locations throughout California and heyfavam primary

ongoing monitomg 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 lotgrm study of the individual fithess and lifetime reproductive success of

four coexisting noamigratory landbird species: WesternSetullay , Wr ent it , Song Sparrow,
crowned Sparrow. Research is carried out on-aa8@9acres) study plot consisting of mature and successional

stage coastal scrub habitat. The priynatvjectives 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 factgrsWeather) that influence reproductive success

and survival; and 3) contribute compatible data to regional and national monitoring programs. The methodology of
thislong-termstudy is themonitoring of the territoriefecundity, and survivadf each meber of the knowsaged,
individually colorbanded populations.

The Biomonitoring Program is a lorigrm standardized mistettingbanding study designed to gatltetta on the
reproductive success, annual survival, and population dynamics (trends)tofdarahd 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 botth stuey an

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 PRB In fact,over 50classes per year (ranging from elementary school to college and adult
groups) andhousandf visitors come to Palomarin to observe our mist nets in operation.

a



CHAPTER 1: Breeding Biology Program
IMPORTANT: Appendix 3 provideanaitineo f figri dder o responsibilities.

Part 1: Censusing/Spot Mapping

The census/spot mapping effort provides information on breeding density, territorial behesiimg success, and
postfledging dispersal.

A. Collecting Census Data in the Field

1) Youwill be on your grid an average of 6 days per week. Spend one of those mamrsngh 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 sooneafsunrise.

2) Inthe early season (March) the idea is to become acquainted with the geography of your grid and find out
which individuals/species are around and singBegin by systematically working along eactwror a block
of grid points. Copiesohte pr evi ous year dés first atakeninodhefiedth br ood
help locate anientify color-banded individuals€Every colorbanded individual should be accounted for each
week.

3) Record, on the PRBO Census Data Stedkebirds sea 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 w sialgis,
especially those that are countersinging; female Wrentits, howadsersing and defend territorieBirds seen
flying over the grid without stopping can be casually noted on the data sheet in order to add precision to the
Daily Journal(Chapter6).

Record Data as follows using a black pen:

a) Fill out the headings on the sheet: grid #, census # and period (censusaslaeeed sequentially from
your first day on the grid date, your name, and page #. Record your starting and endindRéowed 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" breduiintgplots (Stewart Plotundisturbed
Coastal Scrubgrid 4; C. J. Ralph PletDisturbed Coastal Scrub Agrid 2; Vesterby Plot Disturbed
Coastal Scrub Bgrid 1, and Grazed Coastal Scrufyrid 5). These plots are marked on their respective
grid mas.

¢) Record bird locationGrid stakes are spaced 30m ap&ach is marked with two colors of survey flagging,
which indicatetha t a k e 6 s row(leteel andcolunimjumbe). The space betweestakescan be
conceptually divided into 16 blocks apmimately 7.5nf. Use these subdivisiorfdenoted with letters
after the column nurmdy and numbers after row lettgts record the location of the bird to the nearest 1/16
of a grid point For examfe, if a bird was observed at tiein the diagram belowWalong the Nature Trail
near the parking lotjts location would be recorded Es3A.

S =
3
" /




d)

)

h)

)

k)

Recordmovementsusingr r ows i n conjunction with the grid poin:
box

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

C19A D 8 (bird flew from C1 9 to D 8).

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

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

Record the species using its four letter AOU species code.

Record the age and sex (if known), dna flock is obsered the number of individuals

Record the colorband combination(s). When reading colorbandshedeit leg first, from top to

bottom. Underline colors that were positively read. For exam\pléK/S indicates that th&ilver band,

and white (W) andblack (K) colorbands were posi@ly identified but thebserver was not fully confident
ofthegreen(G) Often data gathered in the future wildl rev.
was misread correct it in red ink. Pleagenot change theaw data. Birds without bands should be

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

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

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

S = heard singing

COP = Copulation: make an extra effort to get colorbands of both birds involved
DIS = display (courtship)

AGG = aggression

FOR = foraging

Record, in prose, any pertinent notes, particularly details of assosiatween individuals, interactions

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

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

history.

Clearlyindicate 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 fa defining territories. See sample Census Sheet

below for details of how to record this informati@@S, DIFF, SAM with linesconrecting the two rowsf

datg.

Census data should be procesaed enteredaily (see below).
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Modified in 2006: added start, end time, and census period



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 fdllowst get behind in processing these
data, as it will affect your ability to find and monitor nests effectively.

1) Entering data intgour grid binder

a)

b)

c)

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

e the grid points covered

e the proportion of the total grid covered

e the timing

e the total hours spent

From 1 April through 30 June, record this same information for the "old" breeding bird plGtsd.(Ralph,
Stewart, etc.) on your grid on the GRID EFFORT SHEET.

For any of the color-bandedspecies where individual identification is reasonably certairtally it on
the LIFE HISTORY TALLY SHEET in the appropriate census period. It is easiest t@arttaam by
mated pairswith territoriesnumbered sequentially as nests are locafpdatethis sheetdaily to help
make sure you encounter each individual on the grid at least once per census period.

2) Spotmaps:A hand drawn spotmaphowing the locationsf all encounterswill be made for each species for
each census period. &be Census Periogp&maps will be updated daily.

a)

b)
c)

d)

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

period as appropriate.fier each day spent in the fietdansfer encounter information from the Census

Field Data Sheet to the appropriate speciesd Census
Use RED ink for observations that you see and BLACK ink for observations that you hear

Map the encountdsy drawing a triangle for singing individuals and a circle for-somging individuals at

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

identifying notes {.e. -/- if definitely unbandeds/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 halbnths) beneath the color combo.

Record movements of the Biwith the appropriate arrows and label MOV, i.e.

RWB/S

27T/ MOV

e

O RWB/S
27

If multiple birds were seen together, connect tlogicle/trianglewith a line and writelf OG, i.e.

e)

O 27 RWB/S
TOG
O 27 GYW/S

Use the same format and the following codes to indi¢ateoi birds were displayin¢DIS), copulatng (COP)
fighting (aggressionAGG), are known to be differeDIF), were countersingingCS), or are known to be the same
(SAM),

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

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

{1l - -
]'f_/L: = O | - J”
S =1
4 < "
\ o
1 < S ’
e 3
N / =
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g) Also create a map for any NOGAVIAN NEST PREDATORS that are encountered. Use the same map for
all species.

h) Mist net captures of study species:yAstudy 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 loctimnetf 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.

Use RED ink for observations that you s¢
and BLACK ink for observations that you
hear.

3) Computer data entry
a) Encounters: only individuals with confirmed color combos will be entered into encounEdball
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 searcledanbos. Oncéhe color combdias been confirmedenter the
data in Encount.dbf.
To enter your encount data electronically, follow the directions in Chapter 3, Part 5 of this handbook.
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Modified in 2006: enlarged “part of grid” column by removing unnecessary start, finish, total columns. Also added a spot to list Breeding

Bird Census Plot nameand a page numbering location
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C. End-of-Census Period tasks

Theyearis divided into 24 censuperiods, each 1/2 month in length (daykb] 1630 (31). The census periods are
numbered sequentially from theginning of the calendar ye@dm 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 peritetritories are drawn in pencil on the census period spotmap.
Show all territories as they existed on the grid during that census period.

a)

e.

Territories should be based on:

Positive sightings of the pair of colanarked bids. Particularly of the male's singing postsdthe male
andf emal eds movement s.

Sightings (or songs heard) of npositively identified birds that fit the territory (as seen on the census
period Spotmaps).

The following should not be considered whetedminingterritory boundaries:

Postfledging movements off the territory.

Sightings before the territory was established.

Encounters of unusual movements or wanderings

Within each territory write:

The territory number (by chronology of the nest findingrritories without nests will be assigned
numbers during 'Grid Wars'.

The identity and age of the male and fent{dlspace permits)

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)t(aast as old as 97)

Bird banded as SY in 1998 = KK/WS 97

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

e Notes:

— I ndicate 6Localsdé with O6LOG.

— Use-/- for unbanded birds.

— Use ?/? fombird whoselegs were never seen.

— Use ?/S or S/? for birds that were definiteinded 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 colorbardorbirds whose identity is uncertain.

Mark the exact location of all B&s found in each territory with an asterisk * and the nest identification #.

2) Census Period Behavioral Summasystandardized form on which you rate the behaviors of each color banded

individual seen during the Census Perible first rating (how well gu know birds) is a cumulatientire
seasonjating. The other ratings apply only to the current census period.

a)

b)

c)

d)

How well do you know this bird (cumulative knowledge

1 = hardly at all;

2 = alittle;

3 = lots;

4 = best fried.

Association to observer (conspicuousness
1 = very shy;

2 = shy;

3 = conspicuous;

4 = very conspicuous.

Association with mate (togetherngss

1 = never together;

2 = sometimes;

3 = usually;

4 = always together.

Aggressiveness to conspecifigaembers of the same species)
0 = no data;

1 = meek;



2 = mellow;
3 = testy;
4 = aggressive.
e) Adggressiveness to predatgisclude jays)

0 = no data;
1 =meek;
2 = mellow;
3 =testy;

4 = aggressive.
f) Aggressiveness to other birftsonjays)

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 PerioWrite-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 SHEHTis sheet iplaced inthe grid binder in
front of theTERRITORY MAP (see below}o that the map and writg are visiblgogether

D. First and SecondBrood territory maps.

There will be two meetings, called Grid Wars, with Geoff Geupel to proof your data. Geoff has proofed the territory
maps evey year since gridding began, and Grid Wars is an important part of our standarditaigary important
to have all materialfully prepared for Grid Wars. Your supervisor will let you know at least a week in advance of
when Grid Wars will be, and Wibe extraavailable for questionis the daysleading up to them.
1) Grid Wars 1 will be in early Jupeovering data collected in Census Peried®. Itwill result in the
compilation ofFirst Brood Territory map®r all species.
2) Grid Wars 2 is at thend of Julycovering data from Census PeriodsI¥l The result for Grid Wars 2 will be
Second Brood Territory maggr color banded species and finalization of First Brood maps focolon
banded species
3) For both Grid Wars,qu will need to have allour raw data, Spotmaps, aGensus Perioterritory maps
complete, organized and in presentable forou will also need to create draft First/Second Brood territory
maps in pencil. These will be roughly equivalent to Census Period 10/14 territorybmiglsould 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 theFirst/Second Brootkrritory mapshave beefinalized and approved during Grid Wattseyshould be
digitizedvia 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 erd the season.

e 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).8\nipencii n each territory either
territory is withint he pl ot , #A. 50 i f half thé&/ftietrg.i thdd up dalnl t
and .56s and write this total on the map.

e The census is compiled from the gridding data of the historic plots (Stewart, CJ Ralph and Vesterby). Fill
out the 4page 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.

e Put the data (number of each species during each visit) in the excel spreadsheet for yout yledr
(z:Mterrestrialprograms_and_projedBalomarifpalodatidbbad G[X]_[YEAR]Jraw_and1993YEAR].xls.

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

e Using the Excel functions, determine changasr@ase/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 assistaictagk.tNOTE:
double check the Excel functions/formulae as they regularly get accidentally modified.

e Do your writeup for your plot and your year, mimicking how this was done in previous years and how it
appears in the Journal of Field Ornithology Supmeta 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 t he prupthanchamgingdataas appropwateifar your year.

e Have your gpervisor look over your data and write.

o 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 calisenet in
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 provideadirect measuref reproductive performance includietutch size, brood size, nestling
condition, and number of young fledgéthis methodallows identification of important habitat features and insight
into habitat requirements, species coexistence, and life history strategies. Determining the outesteeathbws

us to calculate nesurvival andmeasuring vegetation around nests may help identify habitat characteristics that
influenceit. This information may provide important insight into vulnerability of species to decimation or
perturbation.

A. A caution

It is imperative thabur research doewt influence the survival of a nestence, we employ field techniques to
minimize impacts and measure our disturbaite following are some general rules:

1. Initial finding of anestcancreate the mostistress to adults and disturbance to the nesfddggending 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 SGrub y s St el | etherfpetentiabngsspdatossare a n y
present. Even ifno predatorsare visiblea | way s do i d u romeck boshes withauhnests kvisen
approaching and leaving the area of the.n&ten checking nests never leave a dead end trail to theandst
minimize physical distirance to the area around the nest

3. You (and one other intern during nestling banding) should be the only person visiting an actionest.
allow visitors, friends or photographers to visit active nastess permission is given

4. In generg use a pen dinest dozer stiakto 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 supplementhe field training you will receive.

The behavioratharacteristicend clues described below work effgety for a variety of spcies. However,la

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 behawbspecies are the most impamt characteristics used

to locatenests. Spend a lot of time in the field, pay close attention to vocalizations,snthe literature to help get

know the study species.

Several techniques and strategies wdl iai finding nests at any stag&‘ear dak, naturaicolored clothing, and use
trees and bushes to help make you tesspicuousYou should walk carefully and quietlgausing as little
disturbance as possible. Human disturbances often cause birds to cease their normal behaviors anéhiide, limit
your chances of observing nesting behawi@ep a sharp eye and ear out for any movement in the bushes or on the
ground. You will often watch moving bushes to deterngine b ilocatioh and movementg/here the vegetation
stops moving, the nest mag lbbcatedWhen observing a territory for which you have not found a nest, begin by
situating yourself in an oper elevatedarea with a good view. Often by sitting for 20 minutes or so you will
eventually see one or both of the parehitis also usefulo move around, using different patisross the territorio
increase the probability @nhcountes. 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 leavjogt after leaving, the nest. Thisis a
contact communication note to thetameoften 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 grioisly the female bilds and incubate$Vrentits and wren species are common
exceptions to this at Palomayinith males also partaking in these tadise behavioral cues described here as
pertaining only to females applysoto males of these species. Additionally, femAeentits will sing and defend
territory.

The most effective way of finding most nests is by locating and following fenibsetemale disappears into a tree
or shrub, the negs probably in or next to iBe aware that a female canterone patch bvegetatiorandsneak
unobserved to a different patch, thefter visiting the nest leave by the same rdatgive 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
appoaching. Moving quietly, begin tapping potential nest shrubs with a "nest dozerarstidistening for a flush if
the female is incubating.

In many species, nest site preference seems to be an evolutionarily conservative trait; species pregetahsdr ne

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 undeshrubs 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 blackberrgroivhite

Sparrows in disturbed areas seem to prefer Doughas fi

Most pairs will make several nesting attempts over the course of a breeding season, resulting in one or two
successful broods. After a nest failup@ds will begin to rebuild at a new site within a day or up to a week or more.
After a successful ¢, 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 thdimgstatus 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 bedaged, rettn the following day to gather
more clues and locate the nélhe following are additional clues for finding neatslifferent stages.

1. Building
Finding a nest during building provides the most useful data for survival and number of lyoolkdor 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 arclose to the nest, the bimthy not visit the site to build anchay even drop nest
material. $ich behavior is an indication thaiet observer is near the nest blabuld move awapecause
disturbance is becoming significant

2. Egglaying
This isthe mostdifficult stage for finding nests because the female may only visit the nest when she lays an
egg, andaysone egg per day. The female will sometimes sit on the nest durifgyegg when weather is
particularly harstor to try to conceal it when yoweanearby 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 Agadny cue is a
female staying in an area without actively feeding. Copulatftan occurssery near the nestrequently on the
same bush or tree

3. Incubation
Thefemalewill seem to"vanish"when she begins incubatingndthe male increasesinging. Listening for a
flushwhile examining likely nest bushésthe best way to findests at thisstage. f you haven6t foun
nest, keep track of the time intervals of observing the ferividst passerine females are off the nest 406
minutes and on for 280 minutes. If the female has been followed for more than 30 minutesutvitsults,
then she probably is notcubatinga 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 seern be foraging with more urgenci long flight after foragings probably a return to the
nest Whenthe female is off the nest, thnealemayquietly guard the nest or follow her. Males may use singing
perches that are in direct view bEtnest, sometimes looking down at it.

4. Nestling stage
Finding nest during thnestling 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 stagpel will often scold loudly. It is imperative that we do not cause
excessive distress calling or interfere with the normal feeding roltiy@u see a parent drop food you are very
close to the nestndhaving an impact on survival. Move back and observe from andist then r@approach
the area when the parent(s) has left to collect more food.
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C. Nest Monitoring

Nestsmust be checked every 1 to 4 days to determine its st@argful attention to checking nests is critical for
data quality. Time your nest chéds strategically in order to get the closest possible determination of the following
dates, which are major events in the nest cycletch completion dateg hatch date andfledge or fail date

Knowing these dates allows you to make the most accurasibfdeterminations of nest outcorirethe absence

of signs of disturbancer definitive clues from parental behavior, timing may be one of your best guidesest to
outcome Determining outcome is one of the most important aspects of nest searchorgtaring.

Number of days that nests have eggs or young is used to calculate daily mortality rates, by the Mayfield method (to
be discussedKnowing the date of at least one major nest event, such as clutch completion or hatching, allows us to

determie finest ageo upon finding by simply counting backwa

species (also see fiDescribing youngo bel ow).

Determining dates

First eqq laid or clutch completion datBirds lay one egg a day. If you find ashender construction, or during
laying, you can easily determine date of first egg or date of clutch completion within 24 hours.

Hatch dateNests should be checked more frequentlyear estimatedhatching time. If a nest is located with a

full clutch, itis difficult to predict hatch date. Thereforestcontents should behecked more frequenthyit 6 s

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 nestlingsstill pink and eggized, sometimes even rolled up into egged balls OR
nestlings are pink and naked and -siged, and thermay besome 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

thereafterr You know ités fledge day when nestlings that were

or right near the nest OR nestlghgre 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:Nestlingsnear fledge agmay jump from the nest if startled during nest checkpproach smoothly and
quietly, not making sudden gestures or noises. If nestlings do(fledge) make a note of iwhenyou record
fledge date.

Make a note of KNOWN FIRST EGG, CLUTCH COMPLETION, HATCa&hdFLEDGE/FAIL DATES in large
letters on te comment linef both the nest cards and the nest record slgstsRecording 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 NBST WHEN A PREDATOR IS KNOWN TO BE PRESENT. Make a note of it, and
return later, when the coast is clear.

Checkingunder storynests To reduce human scent at the nest, always use a nest stick to part veg&tetiarihe

habit of handling the nest ki only by one end, and wash or rinse your hands after eating, smokir{gpétc even

though you might look cool, smoking is bad for your healffi) minimize impact to vegetation around nest and to
avoid making a direct path to the nest, try usin§ difr ent approaches to the nest.
your way to and from the nest in order to fake out predators. Do not make-ardkfdil to the nest.

Checking canopy or other high nedtise a mirror pole and, if necessary, a ladder. Nbatsare 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 la@der at Palomarirghould be observed from a tdiace

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 nestspasitiening yourself once or

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

|l eaving the site. Therebébs a big difference bet ween
30 minutes. 0 R et wmcabefore assumidgss éactive.st s at | east

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 observabiothecaseo f nest s whi ch you canb
into, describe adult behaviors observed, and avoid jumping to conclusions about nest contents. For mstance, a

adult bird sitting on a high nest could either be incul
on nest for 20 minutes, no food carries observed, o0 rat/|

Whenever you see a bird traveling to its nest withrethingin its bill, attempt to determine what it is addscribe

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

(hummingbirds Bushtits)add material to nests even while incubating or brooding,eon 6t assume a nest
carry means an empty nest. Also, in some species, swaviasnestersadult birds carry food to their incubating

mates. Avoid assumptions about nest contents. Rafhstwrites o met hi ng | i ke AAddihtdt obser v
nest cavity.o Later, once the nest is inactive, it ma)
over your notes, and making some simple calculations based upon timing and the nest cycle of the species.

It may sometimes beegessarytoflush At i ghwosdtterosh even tTigetsittels you ar e
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 quickind quietly flush the bird to check nest contents, unless you are POSITIVE

that you knowthe 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 veryuiffiz get to and /or those where disturbance is difficult to

avoid.

DO NOT guesswhat the nest contentsa r e . | f vy o,indichte thal, andhote thevsituation Other
biologists will refer to your notes, and the more descriptions you make omgsurecord 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 easilyfused with Browrheaded 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, yleousd 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 vegetBiiothf2y have down or pin feathers
covering their bodies? Have primary fApino feathers bei
Are they fully feathered? Alert and jumpy? Sitting upright in nest or snoozing in a pile? As yoodikaotes

and become more experienced observing nestling development, you will become a better judge of their age.
Counting nestlings can be challenging: get an accurate

Use A Guide to Nestling DevelopmentdbAging 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 closelydo they all look alike? Browheaded 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 orare nestlings look weird.

For instance:

Cowbird young have flesh colored gape, while Song Sparrows have yeHoraise.

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

Cowbird mouth is deep pink, Song Sparrowbs red.

Determiningoutcome of nestAl ways describe in a sentence or two how vy
Take notes on anything and everything you see happening at the nest.

Nest DepredatedCareful and detailed observations should be recorded if a nest predatibrseleserved 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
obsened 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 fledgingnestlingscommonly perch onestedge, flattening it, and leave fecal
droppings Try to verify fledgingby looking for fledglings listening for adult alarm calls or begging calls of the

young. Fledglings normigldo 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 empgt 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 activityCopous notes should be provided to substantiate this outcome. Were some or all of
the host birdés eggs removed from the nest? Was the hi
you suspect abandonment? Did the nest, at any poingindaith 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 parasitizétlyaasfsdll 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. Bescribing youngection above for notes on howvtell

cowbird young from host young.

Abandoned or deserted nestou should be really certain before making this determinatioisome cases, nests

have been observed from laying to fledging with no adult ever being seen! Before giving up monitestdgea

certain that eggs areay past the point of hatching, or that, in the case of a very high or cavity nest, that adults are
definitelynot 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 weathemDescibe weather event and how it directly or indirectly affected the raista cold

rainstorm or unusual hot spell oc@udid nestlings die, adult disappear, etc.?

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

Impact of human activities, such as mowing or fence constructieacribe activities and any communication that

went on with responsible parties, if known

Structural failure of vegetation supporting nedescribe which plants collapsed, at whagistan the nest cycle, and

how nest was directly impacted (whether nest contents fell out, nestlings died, eggs brakeeaddéen or not

seen at nest afterwards, etc.)

Outcome unknown/uncertairit is okay if youare uncertaimbout nest outcome dsig is sometimes unavoidablé

is better to call aoutcome unknown at her t han hazarding a guess. | f you h
look at your monitoring methods,-read the above segments, and talk to your supervisor about ways e@émpr

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 valualti¢hey 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 toavhirk privy. These observations are
extremelyvaluabledata These notes will allowther biologistgo interpretyour work. Natural history writing (even

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

fyou feel <creatively constricted by the minuscule ficomm
page. . .thatodés why paper has two sides! Just be sure t|

D. Recording Nest Data

Upon finding a nest, recottie following information on th®@RBO Nest Card This is done in the fieldou
should tape a copy of these codes to your clipboard as a reminder.

Date and time

Species.

Nestid (Nest #) Assign the nest acBaracter code. First 4 characters are sgemde, next 4 are nest number in

order of number found for that species on that particular grid (i.e., WRENG2101 for first Wrentit nest on Grid one),
the last character is the attempt (i.e., A for first brood, B forrecetc.). This can be done wheruyeturn tothe

of fice i f you donét r &nordenHprepolygantoes temiteries (mdleB with »1 feantld),e mp t
territories should be e.g., G23(1)A and G23(2)B.
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Color bands oparentgOnce inside, verify the combos and add the cohort)
See Nest Record Sheet, below, for details on Results
Notes (include adult behaviorescription of how you found theest, and any other information). When possible,
estimate the age of the young for SOSP and WREN young using the nestling aging guide.
Conents of nest (or percent built)
Grid Point location
Conspicuousnes€bnspig: 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 thadfeimale 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 obliviougdar 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 wete3 maway.
3 = Flusles when you areithin 1 m Tight sitter.
4 = Flushes nly upon being nearly touchedery 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 disturbethalRaaid
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 distrbed. 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 informatioon theback of the nest card

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

0 = Nothing hiding the nesRerfectly exposed.

1 = Very poorly hidden.

2 = Poor to medium hidden.

3 = Medium hidden to wkhidden.

4 = Very well hidden.

Ratebelow:Use the above number codes to rate the degree to which the nest has cover from below.
Rateappr: Rankingf vegetation patch around nest and/or nest bush and how well an adult bird can atheroesthwithout
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 = Parly 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 huoansed path to nest.(., 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 callthg) during
finding of this nest.

0 = no disturbance

1 = mina 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 = nonbehavioral dle.

L = luck. Found nest without looking for it.

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

YB = youngds behavior | ed observer to nest.

Timespent: Total time spent finding nest (in minut&s)ly include time sent 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 tigifigd 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.



Front and Back of Nest Card
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