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Introduction

Consistent long-term monitoring surveys are a necessary part of waterfowl management.
Managers must be able to monitor changes in the populations and determine the effects of
management strategies. The Canadian Wildlife Service and the PEI Fish and Wildlife Division
initiated a cooperative survey consisting of four annual counts each year. The 1994 season was
the twelfth consecutive year of the survey and makes it the longest-running breeding ground
survey in the Atlantic provinces. However, the first two years of survey (1983 and 1984) are
considered trial years and the data are not included here.

Data from the first six years of the survey (1983-1988) were compiled and analyzed
previously (Bateman and Dibblee 1988). Evaluation of the results of the first six years of survey
confirmed that it is a useful tool for monitoring breeding waterfowl on PEI. Those results
contributed to the decisions for changes in the waterfowl hunting regulations for PEI. This
survey is one of the tools which is being used to monitor the resulting population changes.

This report summarizes results from the 1994 counts and updates the long term data.
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Methods

Selection of wetlands

One hundred wetlands were randomly selected by computer from the data file of
freshwater wetlands on Prince Edward Island (later documented in Hudgins, 1987) (Figure 1).
The total number of wetlands selected was restricted by manpower available to do the survey.
The quality of selected wetlands ranged from poor to very good. Twenty-eight wetlands which
had no apparent potential for waterfowl use were discarded after the initial survey in 1983. In
addition, some wetlands were eliminated from the survey in subsequent years because of lack of
waterfowl use, destruction of the wetland, or because a wetland was found impossible to survey
in a reproducible manner. Subsequent analysis of data indicated that 900 wetlands must be

surveyed to reliably detect a 10 percent change in the Black Duck population over five years.

Methods of survey

Four counts were scheduled for each year. Timing was adjusted for an "early” or "late"
spring and the first count was scheduled to begin the last week in April or first week in May.
The other three counts were scheduled 4 (count 2), 8 ( count 3), and 12 (count 4) weeks after the
first count. Count 1 and Count 2 were scheduled 24 April through 7 May and 22 May through 4
June in 1994.

The counts on each wetland were carried out by walking, canoeing, or observing from a
blind. Each wetland was surveyed in a manner that permitted a complete count of all waterfowl
present. Each wetland was assigned to an observer to reduce observer bias and to ensure
consistency of methods used at each site each year (Appendix 1). Observations of waterfowl on
each area were recorded by species, sex, and group size and ducklings were aged according to
Gollop and Marshall (1954). In addition, behaviour of the birds was noted, and pairs thought to
be breeding locally (indicated pairs) were determined by the observers. Weather conditions and

time of the observations were also recorded.
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Analysis of data _
Data were analyzed on the basis of total ducks and indicated pairs observed. Counts 1

and 2 were analyzed separately because they represented different stages in the breeding
chronology. Black Duck breeding pair data used in the analysis were from only those wetlands
surveyed within definite two-week periods for each of Count 1 and Count 2. Assessments of
breeding pair data were not so restricted for other species. Statistical analysis for trends in the
Black Duck population was performed using a route regression analysis program prepared by B.
Collins (CWS-HQ). Trend was determined using an averaged regression method.

Brood survey data from a wetland in any year were used only if both Count 3 and Count
4 were done on that wetland that year. The minimum number of broods of each species on each
wetland was determined by assuming that broods of appropriate age for each count in that
wetland were the same broods. Brood data were analysed on a sub-sample of wetlands that was
surveyed regularly in both Counts 3 and 4. Even then, the sample sizes were not identical each
year and the brood index (broods per wetland) on 32 wetlands was calculated using the mean of

available data from each individual wetland for each missing datum on the wetland.



Results and Discussion

The survey was conducted by participants from the Canadian Wildlife Service and the
PEI Fish and Wildlife Division (Appendix I). Workshops held in Charlottetown in March 1989
and April 1991 permitted discussion, evaluation and modification of survey techniques. Asa
result, observation methods may have been applied more consistently by all observers during the
1989, and later surveys than in previous years. Data from previous years are included in this
report (except for 1983 and 1984) but comparisons with data prior to 1989 must be interpreted
with caution. Wetlands were not all surveyed in all years, and some of the counts were not done
on schedule.

Total counts of all waterfowl recorded are included in Appendix II, Tables i, ii. The
numbers of broods recorded on all wetlands surveyed on both counts 3 and 4 are tabulated by
species in Appendix II, Table iii. Graphic illustrations of the numbers of mallards, wigeon and
gadwall recorded on counts 1 and 2 in 1985-1994 are included in Appendix III.

Black Ducks made up 28 percent of breeding pairs observed on count 1 (Figure 2) and
Ring-necked ducks accounted for 25 percent. Even though count 1 is early for Blue-winged
Teal, that species was 11 percent of the pairs recorded whereas Green-winged Teal was 14
percent. The composition of breeding birds recorded on count 2 was different because early
breeders are not all visable and late arriving species are on site (Figure 3). Results from count 2
show 19 percent of the observed breeding pairs were Balck Ducks, 31 percent were ring-necks,
20 percent were blue-wings but only 6 percent were green-wings. Blue-winged Teal, Black
Duck, Green-winged Teal and Ring-necked Duck were the most numerous species in the brood
counts (Figure 4). Blue-winged Teal broods made up 26 percent of the total broods observed,
Black Ducks, 23 percent; Green-winged Teal, 14 percent and Ring-necked Ducks, 14 percent.
Black Duck

Seventy four wetlands meet the criteria to be surveyed annually. In 1994, 73 and 72
wetlands were surveyed within the time periods specified for Black Ducks on counts 1 and 2
respectively. The number of indicated pairs per wetland was 2.3 on count 1 and 1.6 on count 2

(Table 1, Figure 5). Results of a trend analysis using an average regression method showed a
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stable population 1990 to 1994 (negative slope;p<0.5) using the count 1 data. The results using
count 2 data were very similar- a non-significant negative slope (p<0.5). Results of count 1
and count 2 are not comparable and must be analysed separately. The first survey is affected by
migrants and the second survey underestimates the breeding population because brooding
females are seldom observed. However, both counts suggest an increase in Black Duck breeding
population and a stable trend in numbers on Prince Edward Island since the regulation change in
1989. The number of indicated pairs of Black Duck was up 15 percent from 1993 on count 1
and up 23 percent on count 2. The general increase in Black Duck breeding pairs since 1989
followed a 40 percent reduction in the 1989 Black Duck harvest. The mean harvest 1989-1993
was 42 percent below the mean for 1984-1988 (CWS National Harvest Survey preliminary
data).

Although breeding pairs represent potential broods, actual brood production and survival
is dependent on weather conditions. Cold, wet weather in May and June can cause high
mortality in young ducklings (downy young). The relationship between the number of pairs and
the number of broods recorded varied between years during the surveys (Bateman and Dibblee,
1988). However, the results of brood surveys provide essential data for evaluation of wetland
habitat and annual production. In 1994, 28 of the 32 brood survey wetlands were surveyed on
counts 3 and 4 and were analysed for brood production. At least 37 Black Duck broods were
produced on those wetlands. The mean number of broods per wetland (corrected for missing
data) was 1.3 compared to 1.3 for the ten-year average (1985 to 1994). That suggests that 1994
was an average year for Black Duck production,but the best production year since 1991 (Figt‘lre
6).

Green-winged Teal

The results of count 1 for Green-winged Teal include a large number of migrant birds.
The accuracy with which migrants were distinguished from local breeders is unknown. Results
of count 2 are more likely to reflect trends in the breeding population. Results of count 2,
expressed as indicated pairs of green-wings per wetland and as total birds per wetland, suggest a
stable or upward trend (Figures 7, 8, Table 2). The 1994 results were 0.5 indicated pairs per
wetland and 0.9 birds per wetland compared to 0.7 and 1.0 in 1993. The number of broods



recorded in 1994 (0.8 per wetland) suggest successful production compared to the ten-year
average (1985-1994) of 0.5 broods per wetland (Table 2).
Blue-winged Teal

Count 1 was far too early to provide useful data on Blue-winged Teal. Count 2 may
provide a useful index to the population. The number of indicated pairs and total number of
ducks suggest a stable population (Table 3, Figure 9). In 1994, 2.5 birds per wetland and 1.6
indicated pairs per wetland were recorded compared to 3.1 and 1.9 in 1993 and a ten-year
average (1985-1994) of 3.0 birds per wetland and 2.0 pairs per wetland. The number of broods
observed in 1994 suggest an unproductive year (1.1 broods per wetland compared to 1.0 in 1993

and a ten-year average of 1.6).

Ring-necked Duck

Breeding chronology and behaviour of the Ring-necked Duck were studied in Maine and
New Brunswick, 1943-1955 by Mendall (1958). He found that the average date at which 50
percent of nests were initiated was 23 May but did not provide insight into the determination of
local breeders vs migrants at this time of the year. Large flocks of Ring-necks were often
recorded during Count 1 on PEL. The proportion of those birds that was local breeders cannot be
determined but was probably relatively small. Count 2 may be a more valid index to the
breeding population on PEI. The average number of ring-necks per wetland suggests an
increasing or stable population over the ten years of surveys (Table 4, Figure 10). In 1994, 6.1
birds were recorded per wetland on Count 1 and 4.4 on Count 2 compared to 6.0 and 4.0 in
1993. Results of the brood surveys suggest that 1994 was not a successful production year for
Ring-necked Ducks when 0.9 broods were recorded per wetland, compared to 1.1 in 1993 and a

ten-year average of 1.3.
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Summary and Recommendations

A ground survey of selected Prince Edward Island wetlands was carried out in 1994 for the
tenth consecutive year (disregarding the trial years of 1983 and 1984). The survey
consisted of four counts on each selected wetland each year. Although techniques used to
count waterfow] were the same in all years, interpretation by observers may have been more
consistent since 1989 when workshops to discuss techniques were begun.

Results of trend analysis on the Black Duck data showed a stable population since the
regulation changes in 1989. The breeding population of Black Ducks on PEI has been
declining over the long term and a more precise evaluation of the data will be carried out in
winter 1994-95. Results of the brood survey suggest that 1994 was not a very successful
production year for Black Ducks on Prince Edward Island.

Addition of the 1994 data did not affect the trend of the breeding Green-winged Teal
population. The number of broods recorded suggested a successful production year for
green-wings.

The number of Blue-winged Teal recorded per wetland and the mean number of indicated
pairs recorded was lower than the ten year average. Blue-wing production in 1994 was
low.

The number of Ring-necked Ducks recorded per wetland suggests an increasing or stable
population during the ten years of surveys. The numbers recorded in 1994 were higher on
count 1 count 2 than in 1993. Ring-necked Duck production in 1994 was low; the average
number of broods per surveyed wetland was 0.9 compared to a ten-year average of 1.3.

It is recommended that the PEI survey continue to be carried out each year using the same

methods as in 1994,



References Cited

Bateman, M.C. and R.L. Dibblee. 1988. Six years of waterfowl surveys on Prince
Edward Island. CWS manuscript report 10 pp. + tables and figures.

Gollop, J.B. and W.H. Marshall. 1954. A guide to aging duck broods in the
field. Miss. Flyway Council Tech. Sect. Rep. 9 pp. (mimeo).

Hudgins, E. 1987 (revised). Prince Edward Island Wetlands Inventory Summary
Data. Wetland Inventory Report No. 22. Wetland Protection Mapping Canadian Wildlife
Service.

Mendall, H.L. 1958. The Ring-necked Duck in the northeast. Univ. of Maine
Bulletin. Vol. LX No. 16, 317 pp.




C_

v

e

a1l

€1 1l 0l 91 [ 1 | 9]
Lt € 92 8v 6l LT 6€ 8b
8¢ 0t N4 (Y4 ¥4 « 0g 8¢
€C €1 0T T 91 TT 91 TC ol Ll [ A I I
8 9Eg Sp 9 99 6t 99 Tt 98 T 9¢ g€ LY Y
0S¢ 0LT 9Eg L8T 65t £8C 69¥ T 959 YLl 6LT S6T €6C £0T OiC
L9 L6 »SSI 98 891 811 «PSI  SII L9] 08 9fl $6 SOl €8 1¢l
€L vl SL €9 0L €L 1L L 9L 6L 8L L9 9 99 1L
] T 1 AN T 1 T 1 T 1 T 1 AN
v601 €661 661 1661 0661 63861 8861 7861

— —mm _=a _=a _mm =

papnpour ned “pepy 1 g 1 pue ned qSaqg
papnpout ated “lew-yig 1
vjep Juissiut jof paaaod

ral | purzpos aad
L SponIg U Ay
143 8¢ spooly
yon(g e ou N
€t L (f "¢ s82ams Yloy)
spouly 10§ pakasins
spueiaa jo “oN

AN
't < 91 1T puepas 1ad
ad pajedipul fou oAy
1'c 8¢ 9 ot puepaas aad spauq ou ueapy
€91 9t sol L0T PAVIINQO SPaY Jeio |
06 <91 91l el sued paearpur jo ron
oL 9L bL ¢S (1N} 228) pouad
awny paridads niygnm
Pasoamns spuepas jo “oN
| (A o)
9361 G861 BLIaBY
$661-S861 ‘SAIAINS [T 4 Y Wol) SYNSIL Yan(| Yoe[g | dye |

m =W O m m

m B B B =EH



10

vpep JUISSIU J0) PAOALINd

pueponm 1ad

80 T Lo 80 90 50 ) P To ) 45po0IQ “OU "dAY

Lz L F4 ST 81 91 zl 1 L bl . SpovIq “ou Uiy

8¢ 0¢ ST 6C Y4 (44 0¢ 8C 1313 €€ spooiq 10§ pakaains
Spuepas Jo "ON

S Ll €9 Ll 9 T S¢  0C tL 1T €L 8¢ 98 1T 08 0Ot 0s 0¢ 08 o¢ spaig (o) Jo o, seosid puy
60 69 01 €8 €119 |2 A 80 L 90 6V 80 6¢ L0 I'F 90 €6 <0 +9 puepom aad
Spiiq "ou "aay/

S0 Tl Lo v 80 vl 80 T¢ 90 ¢ o ¥l 90 80 90 T €0 91 o 61l puepam aad
ad pajeaipul -ou "day/

99 90§ 1L T29 8 Sty $0l 86L 65 9SS vb  06€ 96 SOt S¢S 0Ote vy 10b LY  off PO SpaLy e |,
at 98 ¢S sol 1S 20l LS 091 ty Sl e 111 8 €9 v 0o 97 tcl Lec 0ol saed pajeatput jo 0N
L €L vl SL t9 0L €L 1L vL LL 6L €L €L 6L 8L 08 oL 9L PL €S pagoains spuepam jo “oN
4 l [4 1 4 | [4 I [4 I [4 I [4 | C 1 C 1 C 1 uno,)
$661 €661 661 T661 00661 6861 8361 L3861 9361 .7 SUEDN

$661-S861 ‘19d uo skaains nied Suipaoiq Jo s1eak ua) Jo (89 paSuIm-udalt) Joj SHNSIL ALY T e




1

eiep uissiw 10§ po)odLI0d

puepoa ad

may

11 01 Pl 0¢C 6l Sl 0¢ (s 91 L +5po0Iq "ou oAy
%3 €t 87 LS 4 143 €9 99 [4Y 1S SpLOIY ou U
8T 0¢ 4 6C FC t 0¢ 8¢ t£e tr spooq J0j pafaains
spuejlom Jo "ON
ST I't I't 8T 0t 0t 0¢ 8T 8'C raly puepaa 1ad spaig ou oAy
91 6l 0¢C St S¢ 0¢C 6’1 81 8l [Ar puepoam 1od
“ad pajestput ‘ou "oay
981 1£C 861 902 86C LET 1TC 1¢C vee S9¢C PAAIISO SPAY ejo |
cl trl 9z1 981 L8] 961 184 (1| trl L8] ssed pajediput jo "oN
tL vL £9 €L vL 6L tL 8L 6L €8 pafoains spuepaa jo “oN

661 £ool 661 1661 0661 6861 8861 L861 9861 G861
‘$661-6861 ‘Idd uo (T 1unod) sAaains 1ied 3uipaaiq jo sieaf us) jo [ea] paSuim-an|g 10j synsai Y| "¢ d|qe |

—am—m — __mm __mm __Im __a _ IR _m



12

vjep Juissit 10§ pa1dALI0d

puepaam 1ad

60 11 £l 0l Sl 0c Cl 91 'l Sl
LSpoulq “ou 2y
Lt 149 (114 1€ 9t 96 13 8y 9t 0s Spooiq Jo "o Ul
8C 0t Y4 6C SC (44 0t 8¢ te 11 spoodq 10j pafoains
spuepiom Jo 'oN
vt 19 0y 09 £e 6’8 £y 9L 6t +9 Le 1'L S 6'¢ € 1o €e 9 St ¢9 puepom 1ad “ou day/
oy 9t 06T 8tb LOT t6S L1g 8¢S 99¢  Lob 96C ¥9S 6CE L9V ovt L 9T SIS 16T ¥1§ SYON(] PIRIU-Z R0 ]
cL tL vL  SL t9 0L (YA VA PL LL 6L 6L €& 6L 8L 18 oL 08 €8 18 pafaamns spuepas jo ‘0N
C | [4 I [4 1 [4 I [4 | [4 I [4 l [4 l [4 | 4 | uno)
P661 £661 7661 1661 0661 6861 8861 361 9861 G861 Tea g

$661-5861 ‘19d uo s£aaIns Jo s1eak ua) Jo Yon( paxyoau-uly 10 SINSaI Y[, p dqn].




— R »

. B [ ]

-skaaing aaneradoo) 14 d 3y} 10§ P1I3J3S Ajwopuel Spue[1am JO SUOHed0] “ 2In31g

UoI1eJ0| PUB|IOM ¢




14

‘¥661 Ul pue|S| pJempd 80oUlld UO SpPUB|}aM €/
uo | Junod uo sied Buipaaiq |mojisalem jo uollisodwod saloadg g ainbi4

BCo n] C:E

- ~
~_ %/ 18yi0

N

v ounabipy /

b7 PDIRIEIN

%L 1881 M-D

s

L B8l m-g

%QZ MONQ NOR|A

%E 9500HD

} junoo
slieqd Buipaaig jo uoiyisodwon saloadg




15

‘P66 Ul pue|S| pJeMp3 SoUlld Uo spue|lem g/
uo g junoo uo siied bBuipaaiq |mojiajem jo uoljisodwod saloadg g ainbi4

%LE MoNna u-y

%L UOBDIA

< PIBIEN

//WW %9 |1Be8] M-H

%61 MONa Mor|g

%7 HS00DD | %0Z 28l m-g

2 junod
slied Buipsaig jo uolisodwon saloadg



16

‘$66L Ul pue|s| piemp3 8oUiid uo ¢ pue g sjunod uo
poAaAIns spue|}dm UO paplooal spoolq jo uojjisodwod s9199dg "t ainbi4

%/ UOabiIp

%07 Ra| m-eng -

L gyl Mong u-Y

N

AR YIEIRIEDY

£

= 1 %6 nempen
Y % Jeuto

.
7

¥ pue g Sjunod YjoQq uo auoOp spue|iam
spooug jo uolyisodwon saloadg




|

"$661-S861 ‘PUB[S] pIeMpH 99Ulld UO SJUNOd
Suunp puepam 19d papi0sal syon(] Joe[g Jo sired psjesipur Jo SIOQUNU UBSW Y], G 1T

v66l mm_m_. Nm_mr Pm_m_. om_m_.sgmw_mw ww_mp Nw_mp mw_m_, mwmo_.
490

2 1unoo 1+
- |;m.w

I junoo 2
| g'c

puejjam J1ad syoe|g ‘sid ‘puj ‘ou ueaw

A .. _m A _A _ A _ AR _ R R 2R _2» 2 12 12 » _ B



P661-S861 ‘PUBIS] PIeMPY 20ULIJ UO
sjunoo punoid Suunp puepiem pakoains 19d spooIq Jon(g Joejd Jo sIPqUNU UBSW 9YyL 9 aun31g

Jeadk

ve6lL €661 ¢66L L66F 0661 686L 886F /86F 986F G86!
: 0]
[ I I | I | I I

puejjam 1ad spooiq }on(Q j}oejg ‘ou ueaw



"b661-6861 ‘SAoAIns pue[s] prempy 9oulld
uo puejom 19d voEoo.E [es L poSuim-usa1n o sited pajedipul JO SISQUUNU ULSW Y], °L ain3iyg

Jedlk
v66l ©€66L 266 661 066L 686L 886F /86F 986F G86l
0
I T I I I | | ]
T
| 460
2 1unoos

-}

+4G°L
| junod

2K

G'¢

puejjam 1ad |ea]l m-p 'sid "puj ‘ou ueaw

— A __na A __ A __ A _ A _ AR B R R B B 2R _EBE _B ® 1

- B

B



'$661-5861 ‘SASAINS pPUe[S]
pIempg 90ulid UO puepiom Jod papiodar[es], paSuim-uaaln jo sraquinu ueow 9y, ' 2In31]

Jeak

v66L €66 2661 166k 066L 686F 886FL .86l - 9861 G861
0
T | | I T I I I

2 junod

} junod | w

¢l

puejiam 1ad |e3d] M-DH ‘OuU ueauw




V661

€66l

"b661-S861 ‘SAOAINS pue|S] PIEMPH 92ULl 9Y} JO T JUNOD UO PUB[IOM
12d sired pajesipur JO SI9QWINU ULSW PUE [B9 ], paSuim-on|g Jo s1oquinu ueaus ayJ, ‘6 Ingif

1edhk

c66l 1661 o66f 686L 886L /86F 986F S86}

_ 0]

pueji}am i1ad siied "pul / ¢

puejj}am 1ad spiiq

pueji}am l1ad jes] m-g "ou ueauw

B N | A =B _ AR B _ B B



'$661-5861 ‘sAoAIns pup[s]
pIempy 29Ulld 9U} UO PIPIOIAT pueIoMm 1ad syon( payosu-3uny Jo s1aquinu ueaw YL, 0l aIng1

Jeadk

ve6l €66 ¢p6F 1661 066F 686 886F .86l 9861l G86}
o)
I T i I I I I I

e

2 junoo

L junoo

Ol

puej}am J1ad }onQg u-y "ou uesuw

G G G B G B B D B B T O O G B B
|




«f @ § § § r fr  §F ¥fr  §F ¥ ¥y @y r 5

Appendix I

Participants in the PEI Waterfowl Surveys - 1994



PARTICIPANTS
PEI Fish and Wildlife

Clare Birch
John Clements
Randy Dibblee
Alan McLennan
Ross Bernard
Rolland Richard

Buddy Maclntyre
Art Smith
Walter (Spud) Stewart
Tom Duffy
Also students

CWS

Myrtle Bateman
Randy Hicks

23
WETLAND NUMBERS

82, 95, 20, 45, 6, 65, 79, 47

29, 84, 27, 58,

33, 48, 63, 90, 88, 39, 70, 74, 99, 21, 23, 35,202
87, 10, 9,46,42,28,55,22,24

73, 59, 38, 32, 52, 76, 41, 77, 75

1, 66, 85, 94, 86, 89, 61, 100, 53, 49,83

44,19

36, 54, 34, 60, 71

97

57,72, 81, 78, 69, 80, 98, 15
93, 92, 68, 91

Also Richard Daury , Colin MacKinnon and Andrew Hicks.
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Table i.

Table ii.

Table iii.

Appendix II

Results of waterfowl count 1 on PEI, 1994.

Results of waterfowl count 2 on PEI, 1994.

Minimum total number of broods observed on 68 wetlands surveyed on

both counts 3 and 4 on Prince Edward Island, 1994.
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Table iii. Mnimum total number of broods observed on 68 wetlands surveyed on both counts 3
and 4 on Prince Edward Island, 1994.

Species Number of Broods
Mallard 3
Black Duck 56
Gadwall 8
Wigeon 18
Pintail 0
Green-winged Teal 35
Blue-winged Teal 63
Wood Duck -2
Ring-necked Duck 35
Unidentified Duck 7
Canada Goose 18
Total 245
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Figure i.

Figure ii.

Figure iii.

Appendix III

The total number of mallards recorded on Counts 1 and 2 of the Prince Edward
Island surveys, 1985-1994.

The total number of wigeon recorded on Counts 1 and 2 of the Prince Edward
Island surveys, 1985-1994.

The total number of gadwall recorded on Counts 1 and 2 of the Prince Edward
Island surveys, 1985-1994.
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