
SUGGESTIONS FOR CALCUT..hTING NEST SllCCESS 

Reports of nesting success that do not take into account the rime span uf 
observation for each nest usually understate losses; and sometimes the error 

can be very large. More than a decade ago I pointed out this prohlem and 
proposed a ~ a y  of dealing with it l hlayfield 1960:lOZ-201: I O I .  Since 
that time many field students have used the method, and it has uroved es- 

Iiecially hrlpful in cumhining fragments of data from many sources, as in 
the Kor.th r n r r i c s n  hest-record I'rugram at Camell University. Howvrr.  
not every puhlishd report shows awareness of the problem, and letters of i r r -  
quiry h a w  shown that some people a1.e deterred from draling with it hecause 
uf difficulty with details. Thrrcfure. I offer these further suggestions to sim- 
plif?- the procudur~ as murh as possible. 

All nests are not found at the w r y  start. Inrl~ed, most nests of small open- 
nesting hirtls a w  not found until incuhation is well urrdrr way or until the 
,-oung have hatched. The utjser\.ed success in such a sample will be grrater 
than the true nesting success of the species. 

The shortrr the time span of obser\a ns, the less the obs~rved losses: 
that is. nest mortalitv-loss hv dest~.uction or hert ion-is  a function nf 
time. Since nearly all field studies contain a rnixlure of nests lound early 
and late, as customady reported thry show nesting success higher than real- 
ity: but the amount i,f error is indeterminable because the time each nest 
entered the sample is not reported. For precise analvsis of mortality and sur- 
vival. it is not enough merely to cou-nests. ~ 4 4 s .  afld young. -1 
t i x h e  observations must also be considered. 
y o  illust~.ate Lhr main difficulty. suppose you lound a serirs of nests *hen 

incuhation was far advanced. IIatching surcrss nuuld Re neal.ly 100%: and 
in nests containing large young when lound, flrdgirrg succvss \\auld he nrnrly 
100%. Yet you would hesitate tu uresent these figures lrccause it is plain that 
not enough time elalisrrl for many accidrnts to hrfall. I n  this extreme case 

the pitfall is obviuus. hut in a mixed Ira;. uf data. this kind of rrror may slip 
through onnoticrd. 

What you are t~.ying to determine is thr nesting success of a popolatiun. 
Ideally you would like to find all thp nests star.ted hp the 1,irds in that pop- 
ulation. watch all thrsr nests from their hegirrnir~ps, and ohsrrw r\rt.ything 
that happened up t,, the fledging of young. Usually this is impossible and 
you harp to srtllc for a guud deal less. namely, a sample ttlnl is anything hut 



neat and complete. Some nests in the population are not found at all. some 
are not under ohservation fur their full duration-found early, found latc. or 
not fo l lo~ed  to a conclusion. 

Whal do you du with these incomulete records, which often comurise the 
laraer Dart of the Customarily. some aspects of the prohlem are ig- 
nored. Uests found late are lumped with nests found early and considered 
al&. The result is to understate mortality and o r r G a t e  success. as men- - 
timed earlicr. 
=everyone dodges the issuc. In his study of the Ycllowhammer I Em- 

brriza c i t r i n e l l < ~ ) .  Peakall i1960j usvd only the subsample of nests ohserved 
from the w r y  start. Rut this coursc ],rings 2 obiectiims: First. \.cry few 
lield studies contain enough nrsti found heforc inrulntion hcgan: second; 
the nests disqualilird contain valunhle information that should he used if 
possilrle: and third. the subsample of nests fnund earliest may not he t y ~ k x l .  
Perhaps thry Irere easier to find hecause of their locatiur~s or hecause the 
wgrtation conwaling them \ \as not yrt far atlrnncd. 

In somc ~ J l ~ s i v e  species the eggs and young may lie found almost at random 
times thrcwghout the duration uf tht. nesting cycle. If so. the axerage l ier id  
of ohservation is ahout half the duration ol the nesting cycle. and the ohserved 
1 asst.s .... are ahout hall the (rue lusses. Coulsun I lO.501 recognized this fact in 
his study of the h l r a d u ~  Pipit I Anthus prut~rrs is )  and corrected the ohserxed 
figuws hy douhlirrg the krruun losses. 

tlI, to this lwint I have discussed ncsts not ohserved from the start. hut 
 hat of nests not follo~red to a conclusion? At one patremp there is the rase 

of an ornithologist whose field records each year did not hegin until he ar- 

~ . i r rd  at his summer cottage after the close ul the school term. and at the 
other extwmr arr  the memhers of expeditions and the ~acalioners who are 
obliged tu learr a region while some nest.* are still active. Sam1,lrs containing 

the ~ o r k  o f  many years are like]) to contain records of both kinds. 
Customarily. I suspect. nests with outcomes unknorrn are rxcluded from 

samples used in calculating success Yet. this too is rrgrrttahle, 13-it - 
tends to exaggerate losscs. That is; a nest lost early hecomes a part ol the 
record. wherras a n e f i a t  persists is thrown out 

Finally, the E lriest data are those on nests whose hegirrnings are shrunried 
in doubt and *comes N 1 are also unknown. These are certain to he - 
discarded in calculalivrw of success. The effucl on the sample is uncertain, - 
hut any loss of data is regrektahle and any discards may introduce bias. 

S o  field student is happy to see a simple concept like nesting succrss ma& 

to appear cumplicated. Yet everyone who has undertaken a nesting study 
knows that his unn data embody not only hard facts hut also elements of 
judgment that might h a w  hem harrdled differently hy anather uorkrr. None 
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of this difficulty is apparent in published tables of figures, which convey 
an air of indisputable finality. 

A revielr of nest success in altricial hirds by Nice (1957) is widely quoted. 
Yet Woolfenden and Rahwer (1969) examined ahout half the 35 summarized 
studies of open-nesting hirds included; in not one did the original author 
tell how he dealt with these difficulties. Ricklefs (1069) offered a sophisti- 
cated analysis of mortality in small altricial birds hut threw up his hands a t  
trying to disentangle these tissues in published studies, and treated all nests 
as if "found before the initiation of laying." 

It is true that nests of some species are more likely to hr found during 
the building stage than during incuhation. and some field workers-notably, 
the oologists-are particularly adept at finding nests before the eggs are 
laid. hut these circumstances are not universal. My own experience in the 
field and consultations with others about their data lead me to suspect that 
ran data on species with hard-to-find nests commonly reveal a mortality only 
a little more than half the true mortalit?. This prohlem needs to be dealt 
with in one uay or another. 

In this whole discussion I emphasize small open-nesting hirds, because 
the pruhlrm of finding nests early is much more acute in such species than in 
those nesting in huxes or other wedetermined sites. 

A SOLUTlOI 

There is a straightforward way of dealing with these problems that makes 
use of nearly ewry hit of data collected. In principle it t i - - l a  in terms 
of mortalitv and s- Surrnhrrrrrrl-id is the con- 
verse of mortality. For mathematical elegance, we  deal with hoth as proh- 
abilities. - 

Nest- during the build- 
ing of the nest; (2Jsurviral during the 0 survival dur- - 
ing incubation: a hatching of eggs, sh ich  is assumed to 
point in time nhen the fxs t  young h i d  breaks free of the 
viral of young to fledging. Here I will focus attention on the las tys tages .  

exposure A convenient unit for measurin ' the nest-day (one 
L). dal-or example, 2 nests ho:h=rvat imper iods  
spanninr 6 days represent an ohserved exposure of 12 nest-days; this is 
equivalent to 3 nests ohserved for 4 days or one nest for 12 days. The time 
span is the crucial factor even though the nest was not actually visited on all 
the days in it. By dividing the total numlrer af losses by the total number 
of nest-days, you get the mortality and survival rates iprobability) for any 
ueriod. 



Moylield . CALCULATING ZEST SUCCESS 6 9  

For the greatest precision by this method, if your sample were large 
enough, you might calculate a separate survival rate for each day of each 
stage, and compute the ~rohahil i ty of survival for n days by the product 
PIPIPA . . . P,>; where PI is the prohahility of survival on day 1, P2 is the 
prohability of survival on day 2, and P,, is the probability of survival on 
day n. Hoa.el-er, very few studies will h a w  samples of sufficient size to 
yield a reliable separate rate for each day. So, if losses do not hunch up 
early or late ' sta e. the practical course is to calculate an average 
mortality ar~dr=acr~ss each stage of the nest. Since the conditions 
at the nest are usually different for each stage, w e  mould expect to find; for 
example; a survival rate during incubation different from the survival rate 
during the nestling stage. 

Here is an examl~le. In my study of the Kirtland's Warbler ilJrr~droicn 
kirllandii~ hrayfield 19CX:1931. 3- were lost during 8&# nest-d:ws of 
i- and the was therefore 35 878 = ,040 per nest-day. If 
so, the survival rate was 1 - ,040 = ,960 per nest-day. Kow we can use what 
we h a v e n  from the entire sample to predict the probability of sur- 
cess for a nest through the full 14 days of incubation. -tv of 
syccesire events is the product of their -, the urubahilitv a n& 
will survive 14 davs is .06 ' lied h r  itself 14 ' r .960'1 = 36 .  * 

=king decimals to l e e r s ,  it is hest to " z a n y  ~1e-nts 
as practical at each step, because repeated rounrling off  of decimals will cause 
errors to pyramid 

In calculatin-defined as the survival of anv rontents of the 
nest-you ignore partial losses through the failure of some hut not all eggs - 
to survive and hatch. and proceed immediately to the nestling period. which 
you handle in the same way. Far example, in the Kirtlarld s Warbler ihlay- 
field 1960:108) in 735 nest-days with young in the nest. 22 nests n~ere lost. 
So the mortality rate was 22 '733 = ,030 per nestday; and the probability of 
survival was 1 -- ,030 = ,970 per nest-day. Hence, with a n& n n 

1- the probability of surrival of a nest with young was ,970- .76. 
C C  c. .56 X 76 = 43. 

Uote that nest success is usually somewhat larger than egg success, because 
some eggs do not hatch and some eggs and young are lost from nests whose 
contents otherwise remain intact. 

A separate calculation gives th4-a&the prohability that eggs 
present at hatching time actually produce living young. Divide the number 
of young by the numher of eggs present just hefore hatching. In Kirtland's 
Warblers IMayfield 1960:197) this probability was .73: that is, 27% of the 
eggs present at hatching time did not hatch. 
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If  there are no sianificant losses of eggs or young without the loss of entire - 
I- the :3 probalilit ies calculated in  t h ~  ~ ~ r e v i o u s  paragraphs may be com- - 

hined to arrive at the e o n  
w11 produce a tlrrlglm@ \Ve mul t~ply  the prohalnllt? an egg will survlre the 
i%!uhatmn period, hy t h ~  prohahilit, an  rgg will hatch, hy thp prohahility a 
young bird nil1 survive the nestling period: thus. 5 6  X .T:l X . i 5  = 3 1 .  

I n  some spccies a considersble number uf cggs or ~ u u n g  may larrish from 
nrsts that arr nut lost totally. If so; the probability of these events must he 
superimposed on the prrr ious calculations. The prirrriple is the same: hut 
n o s  it  is necessary to intrudurr a smaller unit of exposure, the rgg-day or 

the nestling-day. That  is; a nest nit21 5 eggs observed fol. one da, has an  ex- 
posure of 5 egg-days. Similarly. nestling-da)s measure th r  rxposure of 
young in  the nest. h o t r  that when more than one egg or nrctling is in thr  
nest. the exposure in ~ g g - d a y s  or n e d i n g ~ d a y s  is much larger than uhen  
measured in nest-days. and for nrsts not suffvring internal variations. it is 
a mnltiple of the riumlxr uf nest-days. 

The total number of individual eggs lost without the loss of all ~ g g s  in the 
clutch divided hy the total number c,f egg-days gives the mortality per egg- 
clay. For example. in the Kirtland's Karb ln .  I notrd 5 eggs lost ind i~ idua l ly  
during incuhntion where t h ~  C S ~ O S I I I . ~  i(as :3181 ~gg-dnys .  / T h i s  numher was 
small hecausr most rggs rmmorrrl 11) c o w h i ~ ~ d s  rnnishrd hefore incubation 
hegan. l The mortality was ,002 ant1 the survival was .')'I8 per egg-day, and 
the prohahility o l  an  egg surviving the incuhation period in a uersieting nest 
a s  9 9  = 9 h similar calculation may he made for  nt,sllirrgs surviving 
in persisting nests. 

Often. a s  in my vxarnldc. these calegnriei of loss a re  very small. or. con- 

versely, the probability of surrival of eggs and young in continuing nests 
is w r y  high. If  so. it  is doubtful if this refinement is justified hy the limited 
accuracy of thr  haric data. Hohe\cr .  to pursue thc ekarnrde given, if the only 
adjustment to be madr  is for eggs lost indiriduully. we multirdy this last prob- 
ability hy th r  previously calculated probability of survival o f  nests from the 
sta1.t of inculration to fledging ioh ich  ignorrd losses of individual eggs and 
nestlings) and pet a slightly reduced prohuhility of success: . 9 i  X 3 1  = 3). 
If  there is also a significant loss of individual nestlings; this vill  call f o r  a 

further adjustment downward of the ultimate prohahility of success frum the 
sta1.t of inruhation to fledging. 

A K E  \IOI<TALITY RATES OF  SEP?\I<ATE ST4GES REALLY OIFFEREUT? 

I n  the foregoing e x a m p l ~  I have treated the incuhatian period separately 
f rum the nestling prriod iigrroring nest-building and egg-la)ing stages).  This 

step may not always he neressary. I n  precocial hirds the nestling period 
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- - - - - -~ ~~~~p~ 
p~ 

N ~ s t - d a ) ~  A-eht-day Total 
hith lesser without lur,cs nertMwn 

- -- - - ~~ ~- -- . ~ ~~~ 

Incuhatiun period 35 843 8iR 

Nrstlinp period 22 i 1 3  i 3 5  

.- 
Totals J( 13.5(, 1613 

X 3 =  1.16, P > 2 5  

shrinks loward the vanishing point. and in some altricial birds the mor.tality 
in the two periods may nut be signiiicantly different. 

To appraise the difference, rrr construct a 2 X 2 contingency tahle. as 
shown in 'Table 1, and apply the chi-square test. The test rexeals the ob- 
served diffrrence is not statistically significant for the entiw population at 
a hish level of prohahility. This is plausihle hecause the variants (losses) 
are rrlatirely small nurnhe~.~; and chance rffects could have a major influence 
on the dilfererrces. Therefore; on the basis of this sample. the observed dif- 
ference cannot be taken as virtually certain; that is, the difference does nut 
meet the 1% or 5% test of significance commonly used by statisticians to he 
assured the difference could he explained on the hasis or chance alone in less 
than 1 or 5 times out of 100. Hol<ever: the difference may still he real. A 
larger sample might increase the confidence lerel. 

Changing Lo a smaller unit-say, nest-hours-might seem to hold out 
promise of a different result. since il multiplies the sample size without en- 
larging the losses: hut in this instance it still yields a chi-square and prob- 
ability or the same order, and therefore does not d ter  the general conclusion. 

In these circumstances: what are the alternatives? R y  lumping the 2 stages; 
you enlarge the samule and increase the confidence in the single mortality 
rate across hoth. Sometimes this is the wise course. Yet; to do so. may mask 
real differences that ought to he recognized for some purposes. It would he 
astonishing to find survival rates identical in the 2 stages. since desertion is 
usually more prevalent during irlcuhation and predation is usually more likely 

mhen activity at thr nest increases after the hatching of young. The obsewer 
should stale reasons for ,<hater-rr course taken. 

In this example, lumping the stages to get a single rate hrings liltle change 
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in the final results. The survival rate per day for the entire 23 days of in- 
cubation and young is .')a66 iinstead of .06 and .')i for the respective 
stagesj. Using this rate for both, we find the prahability of survival for the 
incubation period is .60  instead of 5 6 )  ; for the nestling period is .76 (the 
same as before) ; for the product of the two is .46 I instead of ,431 : and for 
Ihe entire 23 days of both stages considered as a unit is .a. At no point do 
the 2 methods give survival prohahilities differing hy more than .O4,. 

SOME CAUTlOZS 

h basic underlying assumption of this method is that mortalitv is ap- 
proximately even across each stage. l h a t  1s; we judge in a particular study 
that nests are about as l h y  to tad early in incubation as late in incubation_ 
and ahout as likely to fail early in the nestling period as h e  in the nestling 
period. For several -amined, this appears to lie true, but to 
prove it &gomusly wc~uld this: we may 
j u i r i b u t i u n  of 
~ - . . 
for each day in the nesting cycle, which may be entered at the foot of the 
column for each day on the \\orksheet suggested here. A notable concentra- 
tion of losses anywhere should he apparent. 

In the Mourning Dove (Zenaida mancronraj; which builds a flimsy and 
often exposed-woolfenden and Rohwer (1969:3Rj found losses within 
the incuhation period much more likelv t o  occur near the h r m o  a 
flat mortality rate across the incubation period proved inappropriate for anal- 
ysis of this portion of the nesting cycle. 

The unit of time suggested hew is one day, because nests are commurlly 
visited on a daily schedule and recorded hy days. Many ohservers avoid 
visiting a nest more often than once a day lest they interfere with its normal 
progress. Skutch l1066:S) expressed concern about visits even this fre- 
quent and saw here an ohjection to the use of this method. 

Intuitively one feels some predators may follow human beings to bird nests, 
but it is also possible some predators may be repelled by the presence or scent 
of people-a fur trappers tend to believe. In any case, we are faced with a L 
kind of b i a l o g i c a ~ n t y  prmcl$le" ~ h e r e h y  any nest ohserved is no 
longer in its natural state. 

Willis found a way to compare survival rates of visited and unvisited nests 
of Bicolored Antbirds i6ynmnpithys bicolorj in the forest of Barro Colorado 

a Island, Panama. Applying his test, he found "survival rates of visited and 
unvisited nests are very similar" (Willis 1973:264,). 

However. daily visits are not a cornerstone of this method. Rather, the 
key concept is the time srlan of observations, which may he measured even 
though days may be missing from the record. The emphasis here is not on 
the way information is gathered hut on the way it is used after it is collected. 
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31% I1 10. .4re rstimated. 

11. Total lusses by 
d m .  

There is nothing magic about a day as a unit. Conceivahly, with automatic 
recording of events in the nest, a half-day or an hour might suit special 
purposes. However. w e  should he wary of heing lured into a fictitious a&>- 

Ilearance of precision. Any method we use will give no more than an ap- 
uroximatian of the t ru~h ,  and this method merely helps avoid certain gross 
errors that are common. In hirds with r w y  lung nesting periods and widely 
spaced ,-isits, time units larger than one day may he suitable. By using the 
largest practical unit, w e  minimize ihe pyamiding of small errors vhen rais- 
ing inexact numbers to high powers. 

In addition to matters treated here. there are many prohlems that are nut 
circumvented by mathematics. In  samples of modest size, stochastic variables 
may he important and seriously interfrre with generalization to larger 1m11- 

ulations. Fortuitous influences may vary from year to year and place to place 
-predation. competition, weather, sex ratios. and so on. 

You nil1 simplify analysis if you enter all your nest data on one large 
worksheet. I prefer to use ruled ledger paper, splicing sheets together to any 
desired width and length. For hundt.eds of nests the sheet may be so long 
it must he rolled likr a scroll or folded likr a camputpr printout. 

Table 2 illustrates the left prt iori  of such a sheet (egglaying and incuba. 
t ian),  and Tahle ,3 illustrates the right portion of the same sheet. A "Com- 
menl" column is useful for noting special circumstances when entering data 
on the sheet. but I hare used it here to identify some common problems 
selected for illustration. In this example I focus an the nest stages from ihe 
start of incubation to the fledging of young. Similar attention may be given 
to nest-building and egg-layingtages if the samples are lar.ge enough. 
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1. Gap in  rrrord. Nest is1 (codc drsignates n r l t  No. 1 nf 19731 was not viritcd for 
a prriod of 5 days. but this did not dctrart from the record in any way. since no change 
in w s t  conrmt.; occurred in the in t rna l .  On llandwritten wcxkshwts i t  is  vonvenirnl 
to r i x l c  all n,,mh?rs rr, ,rrrmting eggs. 

2. Storr not  obsrrvrd. Nrst  7%2 was found during incubation, and thesc entries were 
pwit imcd on  the tal,lr af t r r  the hatvhing da! was determined. 

3. )Yest dertroyed. Nest 73-3 was not risitrd bctwcen day 1 1  and day 7 .  when it 
was rmpt!. Drstrurtiun i?  a?aurned to h a w  iorwrrrd midway brtwrrn thr  last two 
visits, namrly. on day 9 .  I f  the gap in o l w n a t i o n s  had h e m  hctwern da) -11 and day 
8. rhc midpoint would habr. hem day -9'/~, and this would hr takrn into account i n  the 
nest-day and egg~day  rntries nt left, whrrr  fractions prrcmt no difficutirr. T h r  estimatrd 
failure (late is not precirely at the midpoint h r t w r m  tlrc 2 u b s m a t i m s ;  it  is n little 
rarlirr. but not rnnogh to rnukr an u p p r e r i d ~ l e  d i f f r r m c e  fur thrse perposrs. (If the 
loss rat" is constant, t h r  numerical sizr of the losses drr l inrc  slradily. and thrrafore the 
mean ugr of thnrr lost in any  time i n t e n d  will always he less than t h r  mean point in 
the interval. 1 

I. Nest deser~crl.  Nrst i4 1 was nut nttelrded by adults ned the rgps wrrc cold when 
it was visited on day -11. Iks r r t ion  is ussumrd to ha re  occurred cm thc day w h m  noted 
since the nrst was aclivr tlir prrrious day. An extra visit or some othrr rlue often g i r r s  
the obsener  a n  inkling alnout  he timr at which rhc lois orwrrrcl  that is bptrrr tlrun any 
nrbrtrary rulr. T h r  ohsrrvrr's judgrn~nt  might p law this 1 0 s  at d q  -ll!!4. 

3 .  H u m o n  diirnrbnncr. Urst i&a was ~ ~ h j c c t r d  to rxperimcntnl removal of eggs on 
day 9 .  and l h r  nrst  wni i~rnmptly cicsertrd as a rrsolt. This record was admitrrd tu 
thc sanrplr fo r  4 days of its o h s e n r d  prriod hut clisqualilid hmcrforrh. 4 portion or 
all of a rrrord may br r x r l d r c i  fur  any human distnrl,ancr jud,oed crrioul muugh  1,) 
affect the uutcamr. such .IS a gross a h r a t i o n  in thr  m ~ i r o n m r n t ,  pllotugraphy. or other 
disruptions. 

(I. Slon nrid ouccornr unknown.  Brrause ,of tllrir unknunn chrwmlogy, nests 71-2 nnd 
74-3 are segrcgatrd 30 the" dn no* f i ~ ~ r ~  in any t ~ t a l i  hy ,lil)i. Nest i1-2 was visitrd 
on h sncc.rssirr iln)s. which consriturr a timr spun  of 5 days ohsrrrntion. I thnug11  this 
rerord cannot he usrd in unul ,~ir  uf t.vcnts attributrd to spccific days, it ran be ucrd 
as a part oi tulnl exposure durinp inrnhntion. Wilh some s p r r i r ~  rhp rxtent of incuhn- 
tion may h? j d g d  In cxarninntim of the cggs, but this is nor always fra+il,lr. 

7. S i r 1  i t .  Xcst il-3 was risitad only oncr and tlwrrfurr i.: excludrd from all 
calculatims lwrause t h r  prrind of uhscrvation dorr  nut corer a full da?. Entr irr  must 
show ol~srrvutions on 2 days. crpsratrd kly a t  least 24 hours. to cmsti tutc  ti t imr spun of 
a day or morr. A nrrl visited only once may pnwidr chtn for other purpoars, but it ir 
not u s d u l  ior  records of murtnlity and rurriral.  'l'hr rxpowrc  in nrsr-days is zero. 

The rmmuining rxurnples appear on Tahlr  3, representing the righthand side of the 
~ r k d i r r t .  

8. Record cornirlrre. Ncst 7 3 1 ,  appearing alsu in Table 2, r e r n a i r d  intart until f w n d  
rmpty on day +11. Fledpin: may hr nisumed ewn though tlw )uung arc not sern, since 
young in this species sometimes l r s r r i  the nrst as  early as day +9. Finding all t h ~  
flrdglings ni t rr  thry h a w  lwrn our of the nrst  n few hours is very difficult in  somr spr-  
eirs and unnrrrsvnry for this purposc. whrrr  a trmtiun is on survival fo r  n stntccl prrind. 

9. Porlial loss .  Nrct i3-2 lust one young hird on day f 2 and onorhcr on  day +3, but 
the nest c n d u r d .  and t h r  remainder 01 the ywmg f l d g e d  normsliy. 'The number of nrsl- 
days was not nffcrtcd hy the Iossrs, hut  the numllrr of nrstliog-chys rrflectrd thrm. 
Losses of individual rggs from continuing nrsts would h r  trrarcd in Table 2, 
the k i thand  portion of the aorkshrr t .  
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In i i & l  studica of nrs t ing lhirds, man) nrst.: an, I I I , ~  found ill t hc  w r y  hcgirrning cur ;m 

not f d l o w r d  to  n v o r d o s i m .  T l w n  I ICSIS  ilrr n<#t under d m ~ > i ~ t i ~ n  for  th& ful l  dul-a- 
l i m .  thc  obsrrred loss r*ws nrr ICSS t l m l  thc *,.ton1 rat?? of tlw S ~ C C ~ C ~ .  Tlw m ~ u n t  
uf crrar wrirc nwordin:. 10 1hc total rxposul-r of all nest? not s p a m r d  1,y lhsrnnn i , l l -  

-rrration in thr ii:mplc. .\ way of i n r ~ r p ~ r a ~ i n g  llw l imr span of ~ b s r n a t i o n ;  is IU men- 
surr t h r  vxposurr in nr-l-days. and mlc.oIotr mortdlit) and  ,urr ivd rates in llwsr units 
*I rurh s tngr  of i h r  nvstins c.?,.lr. 'This nict!wd d lows  p i w r s  <,i data tu ],I. used that 
w d d  br d i smrdrd  in c.ustomav arrul~srs .  A iopgcsted workslwrt simplifir; nnul:cis. 
and iilosenti, ,ni answrr mr lr  clorslil ,nb that tn~ulr lcd llsrrs ,,f illis m r t h d .  
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