Appendix 1

SURVIVORSHIP DATA FOR ADULT FEMALE
BROWN KIWI

Survivorship data and calculations of simple survivorship measures from radio-
tagged adult female brown kiwi in central Northland, New Zealand (see
Robertson et al. (1999) for details of the study).

The dataset includes each individual’s band number (Band), band colour
combination (Comb) and sex (M: male; F: female); the study area in which the
individual was located (Area: P =Purua; Rp =Riponui; H = Hodge’s;
Rr = Rarewarewa); the most recent transmitter frequency used for the animal
(Tx); the date on which the continuous record of radio-tracking started (On)
and finished (Off_last), and the total tracking period (Total); and the fate of the
bird (Death: 0 = alive; 1 = dead) and cause of death (Cause), if applicable.

Ongoing records are presented in bold and records ending with death of the
individual are in italics; all other records ended due to transmitter removal or
failure, and are presented in normal font. For further information about this
data, see section 4.

Band Comb Sex Area Tx On Off_last Total Death Cause
1079 B F P 37 29-Jun-94 10-Mar-95 254 0
1086 BY F P 9 22-Aug-94 12-Apr-95 233 0
1078 R F P 52 22-Aug-94 27-Oct-94 66 0
1087 YW F P 5 22-Aug-94 1-Dec-94 101 0
1088 YG F P 36 24-Aug-94 19-Oct-94 56 0

46324 RG F P 39 10-Mar-95 30-May-95 81 0
1094 RY F P 55 12-Mar-95 11-May-95 60 0
1005 GO F P 5 21-Nov-95 19-Sep-96 303 0
1078 R F P 48 12-Dec-97 21-Sep-98 283 0
1071 RW F Rp 50 8-Jun-94 7Jul-94 29 0
1082 BW F Rp 50 20-Jul-94 15-Dec-94 148 0
1083 W F Rp 67 26-Jul-94 13-Sep-94 49 0
1071 RW F Rp 36 20-Oct-95 15-Jan-96 87 0
1069 B F Rp 82 17-8ep-96 27-Nov-96 71 0

951 YB F Rp 71 22-Jul-97 25-Sep-98 430 0
953 YBY F Rp 10 24-Dec-97 25-Sep-98 275 0
1083 w F Rp 65 18-Oct-97 22-Oct-97 4 0
1001 WO F H 25 26-May-95 31-May-95 5 0
1004 BO F H 50 20-Sep-95 20-Dec-95 91 0
1012 F H 16 17-May-96 18-Jun-96 32 0

44912 B F H 82 25-Jun-96 27-Feb-97 247 0
1015 BR F H 17 22-Aug-96 23-Dec-96 123 0

44917 G F H 72 18-Apr-97 13-Mar-98 329 0
1012 (0] F H 28 26-Apr-97 6-Oct-97 163 0
1004 BO F H 69 16Jul-97 6-Oct-97 82 1 Unknown
1092 RW F H 25 24-Sep-97 12-Mar-98 169 0
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Appendix 1—continued

Band Comb Sex Area Tx On Off_last Total Death Cause
1092 RW F H 30 28-Apr-97 11Jun-97 44 0
1012 O F H 14 17-Nov-97 17-Jun-98 212 0

35022 Y F Rr 20 2-Jan-94 19-May-94 137 0

35023 G F Rr 26 3-Jan-94 3-Jun-94 151 0

35025 (@) F Rr 18 3-Jan-94 24-May-94 141 0

35022 Y F Rr 37 19-May-94 27-Jun-94 39 0

449606 WG F Rr 77 20-May-94 25-Jun-94 36 0
1064 BR F Rr 34 24-May-94 23-Jun-94 30 0

35025 O F Rr 52 15-Jun-94 3-Aug-94 49 0
1072 G F Rr 21 21-Jun-94 22-Jun-94 1 0
1073 OB F Rr 58 21-Jun-94 8-Oct-94 109 0

47365 G F Rr 31 22-Jun-94 24-Sep-98 1555 0
1075 WR F Rr 17 23-Jun-94 26-Jun-94 3 0
1076 WY F Rr 61 25-Jun-94 24-Aug-94 60 0
1077 BW F Rr 77 26-Jun-94 25-Jul-94 29 0
1084 GR F Rr 77 27-Jul-94 21-Dec-94 147 0
1076 wY F Rr 34 28-Sep-94 19-Apr-95 203 0

47368 RY F Rr 52 31-Oct-94 25-Nov-94 25 0
1072 GO F Rr 62 11-Mar-95 3-Jul-98 1210 0
1065 R F Rr 16 6-Mar-95 24-Aug-98 1267 1 Dog
1062 RW F Rr 49 3-Mar-95 14-Sep-98 1291 0
1073 RG F Rr 12 1-Mar-95 28-Jul-95 149 0
1064 BR F Rr 16 11-Mar-95 10-Sep-98 1279 0

949 YR F Rr 63 1-Mar-95 11-Sep-98 1290 0
1075 WR F Rr 66 11-Mar-95 24-Sep-98 1293 0

35025 O F Rr 80 16-Mar-95 12-Dec-96 637 0

46329 Yw F Rr 34 27-Apr-95 31-Aug-98 1222 0
1061 BY F Rr 71 28-Apr-95 7-Sep-98 1228 0
1095 RB F Rr 13 29-Apr-95 14-Sep-98 1234 0

44901 GY F Rr 28 23-Nov-95 8-May-96 167 0

1099 OBO F Rr 77 13-May-96 7Jun-96 25 0

1084 GR F Rr 72 5-Aug-96 24-Sep-98 780 0
931 YGY F Rr 41 16-Aug-96 1-May-98 623 0
35025 (0] F Rr 52 20-May-97 24-Sep-98 492 0
44970 o M P 69 25-May-94 8-Sep-95 471 0
44971 Y M P 55 25-May-94 21-Sep-98 1580 0
44972 G M P 31 25-May-94 21-Sep-98 1580 0
35027 R M P 32 28-Jun-94 21-Sep-98 1546 0
44905 RW M P 34 22-Aug-94 21-Jun-96 669 0
47377 oG M P 32 24-Sep-94 7-Apr-95 195 0
44911 WG M P 58 24-Sep-94 23-Sep-98 1460 0
35029 YG M P 54 19-Oct-94 21-Sep-98 1433 0
1091 Yw M P 66 1-Dec-94 7-May-96 523 1 Ferret

46322 B M P 47 10-Mar-95 21-Sep-98 1291 0

46323 w M P 36 10-Mar-95 17-Oct-95 221 0

46325 BW M P 46 10-Mar-95 23-Sep-98 1293 0

44927 BO M P 62 12-Mar-95 18-Sep-98 1286 0

46327 BY M P 30 12-Apr-95 21-Sep-98 1258 0

44941 RY M P 55 11-May-95 19-Apr-96 344 0

44947 GR M P 9 23-Jan-96 23-Sep-98 974 0

47468 GO M P 19 19-Sep-96 21-Sep-98 732 0

Continued on next page
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Appendix 1—continued

Band Comb Sex Area Tx On Off_last Total Death Cause
47481 S/S M 81 18-May-98 23-Sep-98 128 0
45925 S/S M P 34 18-May-98 17-Sep-98 122 0
1067 YO M Rp 26 26-May-94 25-Sep-98 1583 0
44974 G M Rp 67 26-May-94 25-Sep-98 1583 0
44975 R M Rp 54 26-May-94 21-Oct-94 148 0
44976 ) M Rp 80 27-May-94 1-Apr-98 1405 0
44977 B M Rp 32 27-May-94 10-May-95 348 1 Unknown
44978 RW M Rp 77 27-May-94 25-Sep-98 1582 0
44907 BW M Rp 40 23-Aug-94 25-Sep-98 1494 0
44904 WO M Rp 74 19-Aug-94 28-Sep-98 1501 0
44908 w M Rp 86 13-Sep-94 28-Sep-98 1476 0
44903 YB M Rp 36 18-Aug-94 25-Sep-98 1499 0
44910 BY M Rp 54 21-Oct-94 9-Dec-94 49 1 Unknown
34167 RB M Rp 60 16-Oct-97 28-Sep-98 347 0
44914 Y M H 3 25-Sep-94 29-Sep-98 1465 0
44921 BW M H 17 26-Sep-94 1-Sep-98 1436 0
44920 RW M H 32 23-Jan-95 27-Sep-96 613 1 Ferret
47451 YB M H 65 25-May-95 29-Sep-98 1223 0
47452 RG M H 12 26-May-95 8-Aug-95 74 0
44953 YO M H 31 27-May-95 15-Oct-96 507 1 Ferret
44916 G M H 47 27-May-95 8-Aug-96 439 1 Ferret
47454 RY M H 49 27-May-95 13-Aug-95 78 0
47457 YG M H 27 29-May-95 7-Aug-95 70 0
47458 GR M H 64 30-May-95 29-Sep-98 1218 0
47459 BO M H 18 31-May-95 7-Sep-95 99 0
44918 R M H 44 31-May-95 1-Sep-98 1189 1 Possum
47459 BO M H 62 20-Dec-95 8-Jan-98 750 0
47463 (0] M H 70 18-Jun-96 29-Sep-98 833 0
47457 YG M H 37 22-Aug-96 29-Sep-98 768 0
43485 ROYG M H 47 4-Dec-96 29-Sep-98 664 0
47459 BO M H 79 20-May-98 29-Sep-98 132 0
47454 RY M H 14 17-Jun-98 29-Sep-98 104 0
35024 (@) M Rr 1 3-Jan-94 3-Jan-94 0 0
44962 w M Rr 33 19-May-94 24-Sep-98 1589 0
44963 B M Rr 30 19-May-94 24-Sep-98 1589 0
44964 RW M Rr 57 20-May-94 24-Sep-98 1588 0
44965 BY M Rr 46 20-May-94 27-Jun-94 38 0
44967 o M Rr 50 24-May-94 24-Sep-98 1584 0
44968 R M Rr 29 24-May-94 7-Sep-98 1567 0
44979 WO M Rr 67 21-Jun-94 29-Jun-94 8 0
44980 GO M Rr 79 22-Jun-94 18-Feb-96 606 0
44981 BR M Rr 85 22-Jun-94 24-Sep-98 1555 0
47366 G M Rr 7 22-Jun-94 6-Dec-96 898 1 Drowned
47367 YR M Rr 85 23-Jun-94 21-Feb-96 608 1 Unknown
44983 GW M Rr 74 24-Jun-94 19-Aug-96 787 1 Dog / Ferret
47369 RY M Rr 77 24-Jun-94 28-Sep-98 1557 0
44984 RO M Rr 78 25-Jun-94 24-Sep-98 1552 0
44987 YO M Rr 39 25-Jun-94 11-Sep-98 1539 0
47370 wY M Rr 34 26-Jun-94 16-Aug-94 51 0
44988 WR M Rr 15 26-Jun-94 11-Feb-98 1326 0
44989 GB M Rr 27 26-Jun-94 24-Sep-98 1551 0
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Appendix 1—continued

Band Comb Sex Area Tx On Off_last Total Death Cause
44990 BW M Rr 59 6-Jul-94 24-Sep-98 1541 0
44909 OB M Rr 58 8-Oct-94 29-Aug-95 325 0
47370 G M Rr 53 19-Apr-95 24-Sep-98 1254 0
46328 YW M Rr 70 27-Apr-95 22-Jan-96 270 1 Unknown
47373 YG M Rr 21 29-Apr-95 7-Sep-98 1227 0
44928 RB M Rr 11 29-Apr-95 14-Sep-98 1234 0
44929 OR M Rr 23 4-May-95 30-Aug-95 118 0
46330 oG M Rr 18 5-May-95 24-Sep-98 1238 0
47460 RG M Rr 5 11-Jul-95 24-Sep-98 1171 0
47462 GY M Rr 15 8-May-96 24-Sep-98 869 0
47465 GWB M Rr 73 16-May-96 11-Sep-98 848 0
44980 YB M Rr 75 25-Jun-96 24-Sep-98 821 0
47474 YW M Rr 24 21-Mar-97 24-Sep-98 552 0
34169 S/S M Rr 65 23-Oct-97 3-Mar-98 131 0
44988 WR M Rr 35 11-May-98 24-Sep-98 136 0
47487 YGY M Rr 83 16-Jun-98 28-Sep-98 104 (1]
47488 S/S M Rr 25 3-Sep-98 10-Sep-98 7 0
Total: 94551 days
258.87 years
13 deaths
Estimates based on the assumption of constant survival:
survival rate 0.9498 (=1 - (deaths/years))
mortality rate 0.0502
life expectancy 19.9128 years/deaths
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Appendix 2

SURVIVORSHIP DATA FOR BROWN KIWI
CHICKS

Survivorship data for brown kiwi chicks exposed to brodifacoum poison
(Poison) and in nearby untreated forest patches (Non-treatment) in 1996-98
(see Robertson et al. (1999) for more details). The data have been sorted by
tracking interval.

The dataset includes each individual’s band number (Band) and transmitter
frequency (Tx); the study area in which it was located (Area) and the
management regime for that area (Treatmen: Poison = treated with
brodifacoum poison; Non-treatment = untreated); the date on which the
continuous record of radio-tracking started (On) and finished (Off_last), and the
total tracking period (Cdays); and the fate of the bird (Death?: 0 = alive; 1 =
dead). Records ending with death of the individual are presented in italics. For
further information about this data, see section 5.3.

Band Tx Area Treatmen On Off_last Cdays Death?
FRI5304 97 P Non-treatment 22-Feb-97 25-Feb-97 3 1
393F 25 P Non-treatment 10-Oct-97 14-Oct-97 4 1
FRI1989 76 Rp Poison 15-Oct-97 19-Oct-97 4 1
Ci3 23 P Non-treatment 9-Feb-97 17-Feb-97 8 1
c9 12 P Non-treatment 19-Sep-96 27-Sep-96 8 1
c10 12 P Non-treatment 9-Oct-96 19-Oct-96 10 1
C11 25 P Non-treatment 11-Oct-96 21-Oc¢t-96 10 0
399F 91 Rr Poison 17-Oct-97 29-Oct-97 12 1
387F 27 P Non-treatment 206-Sep-97 10-Oct-97 14 1
Ccl1 27 Rr Poison 18-Oct-96 1-Nov-96 14 1
386F 37 P Non-treatment 12-Sep-97 27-Sep-97 15 1
B0884 74 Rr Poison 13-Jan-98 28-Jan-98 15 1
363F 96 Rr Poison 21-Oct-96 6-Nov-96 16 1
Cci2 29 P Non-treatment 11-Oct-96 27-Oct-96 16 1
C8 40 Rp Poison 24-Dec-97 9-Jan-98 16 0
366F 45 Rr Poison 18-Oct-96 4-Nov-96 17 0
387F 91 Rr Poison 22-Sep-97 9-Oct-97 17 1
Cl4 37 Rr Poison 22-Oct-96 9-Nov-96 18 1
FRI1988 74 Rp Poison 14-Oct-97 1-Nov-97 18 1
Cc7 33 Rp Poison 19-Dec-97 9-Jan-98 21 0
FRI5303 94 P Non-treatment 14-Feb-97 7-Mar-97 21 1
Huia 95 Rr Poison 7-Jan-97 28-Jan-97 21 0
396F 35 Rr Poison 17-Sep-97 9-Oct-97 22 1
cl5 96 Rr Poison 5-Sep-97 27-Sep-97 22 0
B-0894 29 Rp Poison 31-Mar-98 23-Apr-98 23 1
C18 91 Rr Poison 16-Feb-98 14-Mar-98 26 0
3951 29 p Non-treatment 26-Sep-97 27-0Oct-97 31 1
FRI1990 79 Rp Poison 3-Oct-97 3-Nov-97 31 1

Continued on next page
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Appendix 2—continued

Band Tx Area Treatmen On Off_last Cdays Death?
C17 90 Rr Poison 15-Oct-97 16-Nov-97 32 0
372F 31 P Non-treatment 14-Oct-96 17-Nov-96 34 1
400F 95 Rr Poison 17-Oct-97 20-Nov-97 34 0
BO879 94 Rr Poison 23-Dec-97 27-Jan-98 35 1
B0O876 91 P Non-treatment 18-Nov-97 25-Dec-97 37 1
B0885 36 P Non-treatment 28-Jan-98 7-Mar-98 38 0
c8 36 P Non-treatment 19-Sep-96 28-0Oct-96 39 1
C13 27 Rr Poison 21-Oct-96 7-Dec-96 47 0
398F 94 Rr Poison 24-Sep-97 14-Nov-97 51 1
394F 40 P Non-treatment 206-Sep-97 17-Nov-97 52 1
c9 40 Rp Poison 3-Feb-98 28-Mar-98 53 1
397F 45 P Non-treatment 26-Sep-97 30-Nov-97 65 0
B0880 25 Rr Poison 23-Dec-97 1-Mar-98 68 0
FRI5307 31 Rr Poison 24-Sep-97 3-Dec-97 70 0
367F 88 Rr Poison 24-Oct-96 4-Jan-97 72 0
382F 27 Rr Poison 6-Jan-97 20-Mar-97 73 0
376F 17 Rr Poison 18-Oct-96 2-Jan-97 76 0
392F 97 Rr Poison 17-Oct-97 5-Jan-98 80 1
47476 * 90 Rr Poison 18-Sep-96 23-Dec-96 96 0
B0877 90 Rr Poison 5-Dec-97 21-Mar-98 106 1
377F 96 Rr Poison 14-Nov-96 6-Mar-97 112 1
384F 94 Rr Poison 17-Mar-97 14-Jul-97 119 1
FRI5306 17 Rr Poison 17-Sep-97 23-Jan-98 128 1
388F 35 Rr Poison 17-Sep-97 25-Feb-98 161 0
385F 35 H Non-treatment 2-May-97 21-Oct-97 172 0
371F 91 Rr Poison 21-Oct-96 14-Apr-97 175 1
FRI5308 88 Rr Poison 17-Oct-97 17-May-98 180 0
47478 29 Rr Poison 13-Nov-96 1-Oct-97 180 0
47477 12 Rr Poison 12-Sep-96 3-Sep-97 180 0

* A second record of chick 47476 was not included as it was already over 180 days old when recaptured.

38

Robertson & Westbrooke—Survivorship and radio-tracking studies



Appendix 3

CALCULATION OF KAPLAN-MEIER ESTIMATES
AND 95% CONFIDENCE INTERVALS

Excel spreadsheets used for deriving Kaplan-Meier estimates (Table A3.1) and
95% confidence intervals (Table A3.2) for the survival of brown kiwi chicks in
treated (poison) and non-treated (Non-treat) areas. The raw data are given in
Appendix 2. Calculations are outlined in section 5.3.2.
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Appendix 4

CALCULATION OF SURVIVAL TO A GIVEN
NUMBER OF DAYS

Excel spreadsheet for the calculation of survival of brown kiwi to a given
number of days based on the assumption of constant survival rate, using data
from Appendix 2. Calculations are outlined in section 5.5.

A, B € D E F
1 Treatmen |
2 Data w |Mon-treatment |Poison Grand Total
3 Surn of Cdays 577 2441 J018
4 Sum of Death? 14 20 34
5
B
7 |Calculating confidence interval for survival in constant survival (exponential] model
g
4 Man-treatment |Poisan
10 |Total time exposed T 577 2441
11 |Mumber of deaths o 14 20
12
13 |Mayfield estimator of survival 41.2 1221
14
15 | Survival probability to 180 days
16 |Puoint estimate 0.013 0229
17 |Lower 95% Confidence Interval 0.0 0112
18 |Upper 95% Confidence Interval 0.052 0.405
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Appendix 5

CALCULATION OF THE MANTEL-HAENSZEL
STATISTIC

Excel spreadsheet used to calculate the Mantel-Haenszel statistic comparing the
survival rate in two populations of brown kiwi chicks, one in an area where
possums (and probably other predators) were being poisoned, and a second in a
nearby non-treatment area. The raw data are given in Appendix 2. Calculations
are outlined in section 6.
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