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Form D-4
WATERFOWL PRODUCTION SURVEY

DUCK NESTING TRANSHCTS-=w-~INDIVIDUAL UNIT SUMMARY®
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Transect Coverage in % <S¢ (All transects= , every other transect = 50%,etc.)
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WATERF WL, PRODUCTION SURVEﬁ

f DUCK NESTING TRANG“CTS-=-=-~INDIVIDUAL UNIT SUMMARY*
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WATERFOWL, FRODUCTION SURVEY

DUCK NESTING TRANSCTS~==~INDIVI UNIT SUMMARY*
Unit No. 2/ Recorder: Yeiﬂ‘i_/.__g__? /
Transect Coverage in %'é&b (A1l transects= , every other transect = 50%,etc.)
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Form D-4
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WATERFOWL PRODUCTION SURVEY

DUCK NESTING TRANGCTS=-~-~INDIVIDUAL UNIT SUMMARY®
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Transect Coverage in %.$@0 (All transects=100:, every other transect = 50%,etc.)
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WATERFOWL PRODUCTION SURVEY

DUCK NESTING TRANSHCTS=-=~~INDIVIDUAL UNIT SUMMARY*
Unit No. LQ'SL Recorder: Year: /77/,

Transect Coverage in % SO (A1l transects=1 , every other transect = 507,etc.)
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Forms D-3 thru D-9:

D3 - WPS Duck Brood Sample Data

D5-WPS Duck Nesting Transects Refuge Annual
Summary

D6 - Calculations for Determination of
Corrected Species Composition

D6A - Calculations for Determination of Ducks
Produced by Species

D9 — WPS Primary Duck Nesting Cover Types —
Refuge Annual Summary
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Form D-5 WATBRFOWL PRODUCTION SURVEY

DUCK NEST NG L5008~ -=--RIFUSGE ANNU..L SUMMARY*
Recorder: Year: 3/ )
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(B

Pintail
Gadwall
Sheveller
Buw
Cinn, al
G.w,. Teal

Redhead

Rudd
mmt G 4b%

(Total

Unknown

Coot

CALCULATICNS FCR DET IIMIKRATIVN

T e —a

Species

RNo.
Nests

From
Form

/0

104

/08"

Sp.
Comp.
Known
Nests
in %

43,
7.6
&\ .‘

/O

26, 9
/9
\\—w

0

ition

a.ﬁ.mmvm.uu&
(Col. 3
x G 2

8 2
/19, 2
13,4
2,0

£3.8
3,8

%6

t 260%

Fe

No.
Breed-
ing
Ducks

/960
40

7210

CF CC2YECTED SrECIZS SOMICSITICN

Sp. Weight
Comp. (Col. 6
in 5 x 1)
b, R ¢
/2.2  12.2
2./ 2.1
el 111
|
FUR TR
3 2.4
A,
/s /!
en
0.6
166%  len®,

~—~
(§:o]
N

Weight

(Col. &

+ Col.

/24, 8
3l

wamuew

Srrec e
I HNes
NE2E
Sp.
Coup.

in %

Aoow. mv

0,5
2.5
4.4

26,9
2,

Z,
0.4

oLp.

Sp.Comp.
in Nos.
(Col. §
x total

/G 1]
o7
3X9
/70

/O#Z
3

4oL
Vol

387X



Form D-6a
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United States Department of the Interior
FISH AND WILDLIFE SERVICE e

MAILING ADDRESS:

Office of Migratory Bird Management
Terra Professional Building, Suite 103
1360 South Wadsworth Boulevard

C0_3 Denver, Colorado 80226

IN REPLY REFER TO:

Phone No. 234-5340 McDe ¢
X A
November 3, 1981
Jon Kauffeld, Assistant Refuge Manager Nov € Beop

Monte Vista National Wildlife Refuge
P.0O. Box 1148
Alamosa, Colorado 81101

Dear Jon:

Thanks for the opportunity to look at the results of your nesting study.
In these days of endrin and other crises, it is fun to work with real-world
data that relates to the resource.

In my opinion, you did get off the Mayfield track in that it is highly un-
likely that you would find all incubating nests on the first day of incuba-
tion, i.e., all had 24 days to go. Probably you found some with 24 days to
go and others with 23 davs to geo. 22 davs. etc. to perhans ome or two nests
with only one day to go. Over-stating the days to go, i.e., nest-days, leads
to under estimating the daily mortality rates.

It appears to me that the best data set you have are from "laying" nests.
You have "aged" them albeit on the basis of "full clutches" (which may
bias the estimate of daily mortality downward a bit because re-nests often
are less than full clutches, i.e., have less than 35 total days to go).
Therefore your best estimate would be:

Hatched Destroyed
1 x 34 = 34 nest days 5 x 34 = 170 nest days
1x 32 =32 2 x 33 = 66
2 x 30 = 60 1x32= 32
1x29 =29 1x31l= 31
1x 28 = 28 6 x 30 = 180
2 x 27 =54 1x 27 = 27
1x 26 =26 1x 25 = 25
Totals 263 531

531 x 0.4 = 212.4 + 263 = 475.4 nest days
17 destroyed nest + 475.4 = 0.03576 daily mortality rate
1 - 0,03576 = 0.9642 daily survival rate
0.9642 3 = 0.2796 probability of hatching.



Therefore, the 51 hatched nests you observed represented an estimated 182
nests initiated (51 + 0.2796 = 182).

We have to ask whether or not these estimates are reasonable. We recognize
that the sample of "aged" nests is small and obviously not a 'mormal distri-
bution" among age categories (e.g., eight 5-egg nests). But, we do have a
clue that things are not rosy when we see only one out of six l-egg nests
hatched (those nests are the best source of observed hatch rate information).
And, the proportion of nests that were terminated when found is a second clue
that destruction is high (although we recognize that it is much easier to find
destroyed than it is hatched nests).

You have noted from the JWM article that I found daily survival rates were
essentially identical during laying and incubation. Continued studies at
Northern Prairie have demonstrated that to be 'close enough for govermment
work." If we assume identical rates, we can sort of reconstruct what you

found in the "laying" and "incubating' categories, e.g.:

- 45 nests active when found and subsequently hatched + 0.2796 (probability
of hatch) = 161 nest initiations represented by "active' nests.

- 36 nests incubating when found and subsequently hatched + 0.417 (survival
rate over 24 days) = 86 nests entered incubation of which 51 were found =
0.59 "finding rate."

- 161 nests initiated - 86 nests entering incubation = 75 nests available
only during laying stage of which 26 were found = 0.35 "finding rate."

This funky reconstruction suggests that you are doing a reasonable job of
finding nests considering the intervals between your searches. The proba-
bilities are that most of the nests that did not get beyond the "laying"
stage would have been initiated and destroyed between searches. With little
or no down and some predators, e.g., coyotes, that do not leave behind egg
shells, I would not be disappointed at "missing" nearly two-thirds of such
nests. The nests that made it to "incubating" are easier to find because
they exist longer and accumulate down which helps "mark" the destroyed nests.
In fact, if the same proportion of the estimated 182 initiated nests as
"aetive" nests entered incubation (86 + 161 = 53%) and my suspicions that
you found most of the "destroyed when found" nests because there was down
are correct, you actually accounted for many of the "missed" nests.

The results you have provided suggest to me that the estimates based upon
the "laying" nests and the Mayfield Method are reasonable, i.e., that less
than one-third of the duck nests initiated on Monte Vista in 1981 actually
made it to the hatching stage.



I recommend that you consider "aging" the "incubating' nests in future
studies. Enclosed is a copy of Weller's article on candling duck eggs for
your reference. One hint, we used a section of relatively thin and flexible
radiator hose instead of the mailing tube. The size was 8"-12" x 1 1/4"
approximate diameter.

If you have any problems with these interpretations, please give me a call.

Sincerely yours,

Harvey W. ller
Central Flyway Representative

Enclosure

@M@M@/éw'



his
ing
arce

s ol
ble,
had
the

1ovVa-
\lgL,

(AL

ment
.10t

3, hi-
Ir'ood

| soil
Agr.

game
tales,

12

ce of

outh-
ildlife

ire of
34-88.

A SIMPLE FIELD CANDLER TFOR WATERIFOWI GGS!

Mallon W, Weller

Missouri Cooperative Wildlile Rescarch Unit, University of Missouri, Columbia, Missouri

In nesting studies of waterfowl and other
game birds it is often desirable Lo determine
the stages of incubation of clutches of cggs.
This information makes it possible Lo deter-
mine when incubation began and to caleulate
the date of hatehing. In some studies, the
stage of incubation has been determined by
breaking an egg of each cluleh, This is an
unnceessary waste, and [or species which Jay
parasitically in other birds’ nests, such as
the redhecad and ruddy duck, the breaking
of one egg has little value because eggs in o
single nest may be i many stages of in-
cubation.

Westerskov (1950) discussed the need for
age determination of embryos and presented
several methods which he used in the Tabo-
ratory in working with pheasant and ISuro-
pean partridge cggs. These methods were
weighing, loating, and candling of eggs.

The use of egg weights in the field necessi-
tates carrying a delicate balance and making

determine the stage of incu  1on.

In the seccond method, eggs are floated in
water; their buoyaney and posilion are re-
lated to the stage of incubation. While this
method is satisfactory for use in the labora-
tory or for species which nest over water, it
1s inconvenient for fand nesters. This tech-
nique permils rapid age determination in the
carly stages of incubation but becomes less
accurale as incubation progresses.

By the use of a laboratory candler,
Westerskov found that the size of the air
cell and the carly development of the embryo
were good criteria for determining the stage
of incubation of pheasant cggs. The n-

t Conlribution from the Delta Waterfowl Re-
scarch Station, Delta, Manitoha, and the Missouri
Cooperative Wildlife Rescareh Unit: UL 8. Fish and
Wildlife Service, Wildlife Management Institute,
Missouri Conservation Commission, ISdward I
Love Foundation, and Universily of Missouri co-
operaling. The writer wishes to acknowledge the
advice and assistance of Wm, 1. Elder and ‘T, 8.
Basket(, Missouri Cooperative Wildlife Research
Unit, and H. Albert Hoehbaum and Peter Ward,
Delta Waterfowl Research Station.

creased densily of the yolk muss plus the
opacity of the shell reduced visibility so that
the émbryo could not be seen properly after
the first week of incubation; but the size of
the amr cell proved an excellent criterion
throughoul. The use of the air cell in can-
dling chicken eggs has been reported by
many workers, including Banner (1920),
and Lamon (1921).

Candling has been little used in the field
because of the lack of simple and efficient,
equipment. ISvans (1951) used a cardboard
mailing tube for candling duck eggs in the
field; from the comparalive size of the air
cell, he determined when the eggs were near
hatehing. Hanson (195 1a) developed a bat-
tery-operated field candler which provided
excellent visibility of many details of the
egg. 1le presented a list of eriteria and
photographs of cggs at various stages of
incubation (1951b).

In order to develop eriteria by which the

determined in the field with the ple mail-
ing tube suggested by Iivans, the present
study was initinbed In the spring of 1952,
Twenty-six redhead, ten canvasback, five
pintail, and five mallard cggs were candled
when brought into the hatchery, found to be
fresh, and were placed in an incubator. The
development of these eges was followed with
the mailing tube candler.

CANDLER

The simplicity of the mailing tube is its
principal advantage. It can be made sturdy
by a coat of shellac and will hold an oval
shape, thus reducing light-leakage. Any long
flexible tube can be used. Iivans (personal
communication) prefers a large diameter
rubber hose (as used in automotive cooling
systems) beeause ol its flexibility and dura-
bility. A notebook or magazine works well
becausce it can be rolled so that its diameter
is slightly less than that of the particular
cgg being examined. The egg is held tightly
against the open end of the candling tube so
that its long axis forms a right angle with
that of the tube.

111
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Licur Sovrcer

The sun, even on cloudy days, provides
sufficient illumination. Practice with the
tube lends skill in using available light; the
egg is usually viewed townrd the sun, bul
can be held slightly away from the sun in
order to clarify minor details. The tube
should be held so that its shadow falls upon
the inner corner of the eye, thus reducing
the chance of light leakage between the nose
and the candler.

CRrrrErIA FOR AGE DETERMINATION

The appearance of the developing embryo
and its associated structures as seen through
the candler are shown in Figure 1. Three
views are provided of cach stage because
changes are often more apparent in one view
than in another. There are five criferia
which aid in age elassification: size of the
etibryo when visible, shape and appearance

Fie. 1. Criteria for the determination of the stage ol incubation of redhead eggs. Where three views are
shown, they are from left to right: (1) Front view, with the embryo wdjacent Lo the viewer, (2) Side view,
with the ez rotated 99 degrees to the left, and (3) Rewr view, with the egg rotated 180 degees to the left

of the yolk, development of the extra-
embrvonic circulatory system, density of
the opaque areas, and the size of the air cell.
Characleristies of redhead eggs at Tour day
intervals are as follows:

Unincrsatep—The yolk is barely visible
due to its pale yellow color. It is free floating
and the air cell is quilte small. ITn unincubated
eges which have been deserted by the Female,
the volk soon adheres to the shell membrane
and turns brown.

Forr Davs—The embryo and the extra-
embryonic vascular system are clearly visi-
ble and red in color (the “spider” stage of
the poultryman). The yolk is yellow-orange
and less solid than in the fresh egg. The
margin of arca vasculosa, the sinus termi-
nalis, is often visible.

G Davs= -The outline of the embryo is
less distinet, appearing as two isolated dark

from the front view

are:
the
mol
tim
now
bee
side
mat
orn
T\\’J
encl
opp
atta
crea
the
fOI‘Cl
one
mos
they
bry«
1sola
Six1
view
twel
sepa
muc.
in th
alr ¢

Twe
exce]
ately
smal
barel
Twe
ling

mem
the a

a
eight
Hoch
super
searc|
and r

In
blood
obser
practi



extra-
sty of

air cell.
wuar day

visible
floating
cubated
fomale,
mbrane

»oextra-
rly” visi-
stage of
v-orange
we. The
Sotermi-

nhirvo s
cod durk

¢ovIens are
; Ride view,
s 1o the left

vy Caxopuer ror W

arcas. ‘These are the head and the trunk;
the (hin neek is harvely visible. A rocking

or may he diagonal.

Twiey e Davs —The volk sae has completely
enclosed the vollk exeept for o small area
opposite the cmbrvo where the albumen is
attached. The vasceularization causes an in-
ereased density and less distinet outline of
the volk mass. The growth of the embryo
forces the remaining volk o (wo lohes,
one lying on cither <ide of the due Khing, T hc
most opaque aveas owtline these lobes TWhere
they are pressed against the <hell, The em-
brvo is indistinetly visible as aodark wrea
izolated Trom the yolk.

Sivriey D avs—When =cen from the rear

air cell is noticeab!y larger than i the 12

Twesey Das The cgg s now opaque,
except Tor the aie cell and the area immedi-
alely adjacent, plus a minute area at the
small end. The lobes of the volk mass are
bavely discernible.

Twesry-rwo Davs = The bill of the duck-
ling is now pressed agninst the inner shell
membrane and is visible as a0 projection in
the aiv eell.

Hatching oceurs at twenty-four to twenty-
cight (l\\s in (he incubator according to
ochbaum (191D, Peter Ward, huatehery
bupunnl(‘n(lonl at the Delta Waterfow] Re-
search Station (personal communicition),
and my own observations.

In embryos which cie before hatehing, the
blood vessels and volk appear brown. The
observer will Tearn to distinguish these with
prachice.

vimnrow aas Weller 113

The lechnigque is not sufliciently refined to
make distinetions belween species having

crilernon.,

Lirerveere Crren
Baxxie 5 b 19200 The Comnell reading cowse
for the Farm, Lesson 1562 329-36+4. NU Y.L State
Coll, Ner, Tthaea,

Fvase O DAL A method color making
corme watertond Joar WildD My 150 101=
103

ITax=~o~. [ Co 195k, Appuatus Tor the study
ol incubated bivds ewes. Jour, Wildl Mgt
18: 101 1TUS.

105 1h, Chiterine ol age of incubaded mal-
bud, wood duek, il hob-white quail eggs
Vil o, 710267 272,

oy, 1AL 1910 The ennvasback on a
praiie neosh Amers Wildh Tnst, Washinglon,
1y 201 pp

Luvox, 11N 1921 The incubation of hens' cgys
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Wierinakoy, I 1950 Methods for determining

the aee of gaume bird eggs. Jour. WildL Mgt.,
14: H565-67
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