Chapter 4 Validation of site selection and methods p.62

Figure 4.1: R-square values from linear correlations between various phenology methods to determine the
degree of lag between methods. Comparisons were between individual trees and their target traps, except for the site
averages, which compare number of fruits per cubic metre for all 10 phenology trees for each species with the average
number of fruits for each species over all 30 traps.
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p.75

Fruiting patterns of large-fruited native species.

Chapter 5

Figure 5.1: Number of fruits, from large-fruited species, caught in seedfall traps at Wenderholm,

with an indication of flower phenology
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Fruiting patterns of large-fruited native species. p.76

Figure 5.2: Number of fruits, from large-fruited species, caught in seedfall traps at Whitford,

with an indication of flower phenology
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Chapter 5

Fruiting patterns of large-fruited native species. p.81

Figure 5.3: Fruitfall timing for individual trees during three consequetive years at Wenderholm
(25th to 75th percentiles) and average fruit-fall over three years (Grand average). Error bars top graph = average
absolute differences frommean for 25th (left most) and 75th (right most) percentiles respectively. Thin lines on
lower graphs indicate that less than 5 fruits fell into the trap that year.
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Fruiting patterns of large-fruited native species. p.82

Figure 5.4: Fruitfall timing for individual trees during three consequetive years at Whitford (25th to
75th percentiles) and average fruit-fall over three years (Grand average). Error bars top graph = average absolute
differences frommean for 25th (left most) and 75th (right most) percentiles respectively. Thin lines on lower graphs
indicate that less than 5 fruits fell into the trap that year.

! I :
Grand average —
i L i
Traps 6 H B S
i — - :
: H ] i :
Traps 5 i ! = i
H — : i H
; i — — i
—. Traps4 e —— i
g ! i — = E
> Traps 3 :
! [} :
i H [ :
Traps 2 i i — —— |
Traps 1 |:,=:|_
Traps 6 ——
Traps 5 Eeeeenl
Traps 4 | —
™ : :
s i 5 - i
>q_-) Traps 3 E N E ] E E
Traps 2 : E—
Traps 1 —
Traps 6 -
i -
Traps 5 O —— i i
m : : :
i [ H
Traps 4 _ H i
n ; p— ——
="t | i i
S Traps3 : i :
- i : :
H . H H
Traps 2 —
Traps 1 - —— i
¥ I I I. I I I I I [ I
B Taaire _«-»z 2 g fg E E g 5 :; 'Céb _Cz 2
[ Kohekohe g 3 g S = z2 g 2
B Puriri z = B Month 2
D Karaka Note: Each bar plotted against a 'traps' label represents the contents ofone trap under a specific tree. For instance,

. Tawa

'Traps1' can have up to five bars representing the traps beneath trees Tawa-1, Karaka-1, Puriri-1, Kohekohe-1, and
Taraire-1 respectively

Phenology and frugivory of large-fruited species and the impacts of introduced mammals A.C. Dijkgraaf



Chapter 5 Fruiting patterns of large-fruited native species. p.85

Figure 5.5a: Simpson plot of weight of all fleshy-fruits falling in to seedfall traps at Wenderholm
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Figure 5.5b: Total weight of all fleshy-fruits falling in to seedfall traps at Wenderholm
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A Simpson proportion or index approaching 1 equates to low species diversity. On occasion the large peaks on
the bottom graph coincide with large peaks (often approaching 1) on the top graph, this indicates that nearly all the
fruit to fall in to the seedfall traps was comprised of a single species.
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Chapter 5 Fruiting patterns of large-fruited native species. p.86

Figure 5.6a: Simpson plot of number of all fleshy-fruits falling in to seedfall traps at Wenderholm
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A Simpson proportion or index approaching 1 equates to low species diversity. On occasion the large peaks on

the bottom graph coincide with large peaks (often approaching 1) on the top graph, this indicates that nearly all the
fruit to fall in to the seedfall traps was comprised of a single species.
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Fruiting patterns of large-fruited native species.

p.87

Figure 5.7a: Simpson plot of weight of all fleshy-fruits falling in to seedfall traps at Whitford
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Figure 5.7b:

Total weight of all fleshy-fruits falling in to seedfall traps at Whitford
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On occasion the large peaks on

the bottom graph coincide with large peaks (often approaching 1) on the top graph, this indicates that nearly all the
fruit to fall in to the seedfall traps was comprised of a single species.
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Fruiting patterns of large-fruited native species. p.88

Figure 5.8a: Simpson plot of number of all fleshy-fruits falling in to seedfall traps at Whitford
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A Simpson proportion or index approaching 1 equates to low species diversity.

On occasion the large peaks on

the bottom graph coincide with large peaks (often approaching 1) on the top graph, this indicates that nearly all the

fruit to fall in to the seedfall traps was comprised of a single species.
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Chapter 5 Fruiting patterns of large-fruited native species. p.90

Figure 5.9: Flow diagram of Monte Carlo procedure for estimating parameters
for target species fruits to fall in to target traps
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Chapter 5 Fruiting patterns of large-fruited native species. p.91

Figure 5.10: Simpson analysis for number of target fruits to fall in target traps at Wenderholm Regional Park
The probability limits [7], generated by resampling the original data 1000 times arc shown.
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Figure 5.11: Simpson analysis for number of target fruits to fall in target traps at Whitford Bush

The probability [imits, generated by resampling the original data 1000 times are shown.
The probability ofthe Simpson index ——— exceeding the bootstrap boundaries by chance is p<0.001
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Figure 5.16: Occasions that phenology trees at Wenderholm had one or more ripe fruits
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Chapter 5 Fruiting patterns of large-fruited native species. p.100
Figure 5.17: Occasions that phenology trees at Whitford had one or more ripe fruits
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Chapter 6 Nutritional characteristics of fruits and utilisation by kereru. p.127

Figure 6.1: Cluster analysis of fruit nutritional characteristics, grouped by fruit traits,
A. Nutritional data only, no physical parameters included.
B. Nutritional and physical attributes
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Chapter 6 Nutritional characteristics of fruits and utilisation by kereru. p.130

Figure 6.2: Cluster analysis of fruit species, grouped by nutritional characteristics.

A. Nutritional data only, no physical parameters included. B. Nutritional and physical slt:"libules
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Figure 6.3: Nutritional characteristics of fruits, grouped by cluster results.
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Figure 6.3 cont.: Nutritional characteristics of fruits, grouped by cluster results (p.2).
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Figure 6.3 cont.: Physical characteristics of fruits, grouped by cluster results (p.3).
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Nutritional characteristics of fruits and utilisation by kereru.
Figure 6.4: Mean fruit characteristics for fruit "types' presented as averages for cluster 'categories'.
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Figure 6.5: Observations of relative abundance for each fruit species throughout a generalised year.
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Figure 6.6: Observed availability of fruits in Auckland throughout a generalised year by nutritional fruit "types’.
Boxes indicate more than 5% of the yearly production of a species,
while lines indicate fruit is present at less than 5% of yearly production
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Nutritional characteristics of fruits and utilisation by kereru.
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Figure 6.7: Observed availability and nutritional fruit "type' throughout the year
compared with kereru behaviour and seed deposition over all sites during this study.

The data for observed kereru feeding behaviour and deposition of consumed fruits in seedfall traps have been
compiled from all six sites. Graph a: Availability of fruit 'types' throughout the year;. Graph b: Feeding
observations; Graph c: Total fruit deposition; Graph d: Fruit deposition when kahikatea fruits are excluded.

Boxes represent more than 5% of yearly production of a fruit species is available, lines less than 5%.
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Figure 6.8: Availability and nutritional value of fruits throughout the year
compared with observed kereru feeding and nesting.

Graph a: Availability and nutritional value of fruits (data this study).

Graph b: Observed kereru feeding data from September 1988 to September 1989 at Wenderholm
(unpublished data M. Clout). These data are direct feeding observations of birds per fortnightly period.
Graph c: Number of new nests found per month at Wenderholm; data from Clout et al. (1995b).

Boxes represent more than 5% of yearly production of a fruit species is available, lines less than 5%.

Miro

Kahikatea

Supplejack

Pigeonwood

Puriri

karaka

tawa
Tawapou |
Taraire
Nikau

Kohekohe

[ 11

N

LU

u

N\

AN

Sep Oct Nov

I I
Dec Jan

Feb : Mar Apr

May

Jun

Jul  Aug

Sep

100
90
80
70

60
50
40

30

Number of feeding observations

Sep Oct Nov

Dec Jan

Feb

Sep

Number of kereru nests

[1

01l

|

(111

o P N W b

Sep Oct
Spring

Nov

Dec Jan
Summer

I I
Mar  Apr

Autumn

Feb

May

Phenology and frugivory of large-fruited species and the impacts of introduced mammals

Jun

Jul
Winter

Aug

Sep
Spring

Fruit types

I:l V - protein rich

I - sugarrich,
small fruit

[ 11 -moderate lipid

Il - sugarrich,
large fruit

IV -lipid rich

Foods
% leaf and flowers

(|
O

other

miro

kahikatea
supplejack
puriri
karaka

tawa

=
]
=
=

Y
x\

tawapou
taraire

nikau

O O

kohekohe

\
A\

A.C. Dijkgraaf



Chapter 6 Nutritional characteristics of fruits and utilisation by kereru. p.150

Figure 6.9: Availability and nutritional value of fruits throughout the year
compared with observed kereru feeding and nesting in 1993/94.

Observed kereru behaviour during breeding periods at Wenderholm (data from James, 1995);
Graph a: Availability of fruit 'types'; Graph b: Kereru feeding observations; Graph c: Fruit deposition
below kereru nest; Graph d: Detection of new kereru nests

Boxes represent more than 5% of yearly production of a fruit species is available, lines less than 5%.
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Figure 6.10: Number of consumed and uneaten fruits to fall into seedfall traps,
summed over all sites by sampling fortnight

Number of fruits
1n1e
[ep]
S
1

1600
13001
o ]
"% 1000
i 800
i 600
¢ 400
200

of

O \\\\\*\\\\\\\\\
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

] Not eaten B consumed Sampling fortnight

Phenology and frugivory of large-fruited species and the impacts of introduced mammals A.C. Dijkgraaf



Chapter 6

Nutritional characteristics of fruits and utilisation by kereru.

p.156

Figure 6.11: Relative abundance of fruits (observation and seed deposition) and kereru feeding observations.
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Figure 7.7: Number of possums trapped per site.

The data are separated into male and female, and mature and juvenile animals

w
|

N
|

Possums caught

[EN
|

Loch Amber Bush

1

o
|

(¢, ]

Possums caught

Val's Bush

]

I

=
o
=]

Possums caught

Remiger's Bush

L]

Ll

AT — .

+jocy
jocy

Robertson's Bush

Possums caught
o - N w
| | |
|
19-Feb I
20-reo [

16-Feb
17-Feb
18-Feb

|:| immature female

. immature male

el el el

—~ 1%

(o] (o] (o]
Trap date (1998)

|:| mature female

. mature male

Phenology and frugivory of large-fruited species and the impacts of introduced mammals

24-Feb

25-Feb

26-Feb

27-Feb
28-Feb
1-Mar

A.C. Dijkgraaf




p.175

Impacts of possums and rodents.

Chapter 7

Figure 7.8 a to ¢c: Number of seedfall traps at each site containing one or more possum droppings

<

Wenderholm (pest supression)

-

—O— Loch Amber (no poisoning)

o
™

L L L L L I L B B
Te) o Te] o Te]
N N — —

sgurddoap Suruejuoo sdex jo roqumpy

o

a4)]

EE R

Whitford possum bait filled
\ 4

A\
HId W H

Whitford (pest supression)
+

—O— Robertson's (no poisoning)

o
™

L L L L B B
Te) o Te) o o]
N N — —

sgurddoap Suruejuoo sdex jo roqumpy

o

O

AR RN

gleA@ Sunooyg

Remiger's possum bait filled

4
Remiger's
Timm's traps

Remiger's (possum supression)

—O— Val's (no poisoning)

9 |

= )

o
™

L L L L L B B
Te) o Lo o Lo
N N — —

sgurddoap Suruiejuoo sden jo roqumpy

o

8661 -00:1
L661-92(1
L661-R0
L661-30Y
L661-unf
L661-1dy
L66T-IBN
L661-uef
9661-AON
9661-dog
9661-Inf
9661-AeN
9661-1dy
9661-00:1
€661-99(1
$661-1P0
S661-3ny
S661-unf
S661-SeN
S661-1N
S661-uef

7661-A0N

Date

A.C. Dijkgraaf

Phenology and frugivory of large-fruited species and the impacts of introduced mammals



Chapter 7

Impacts of possums and rodents.

p.176

Figure 7.9 a to ¢ Number of seedfall traps at each site containing one or more rodent droppings
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Figure 7.11: Number of mature, undamaged fruits found in seedfall traps at Wenderholm Regional Park, page 1
Mature fruits also include those fruits that were consumed, but excludes those that were predated.
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Figure 7.11: Number of mature, undamaged fruits found in seedfall traps at Wenderholm Regional Park, page 2
Mature fruits also include those fruits that were consumed, but excludes those that were predated.
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Impacts of possums and rodents.
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Figure 7.12: Number of mature, undamaged fruits found in seedfall traps at Loch Amber Bush.

Mature fruits also include those fruits that were consumed, but excludes those that were predated.
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Figure 7.13: Number of mature, undamaged fruits found in seedfall traps at Whitford Bush.

Mature fruits also include those fruits that were consumed, but excludes those that were predated.
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Figure 7.14: Number of mature, undamaged fruits found in seedfall traps at Robertson's Bush.

Mature fruits also include those fruits that were consumed, but excludes those that were predated.
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Figure 7.15: Number of mature, undamaged fruits found in seedfall traps at Remiger's Bush, page 1.
Mature fruits also include those fruits that were consumed, but excludes those that were predated.

150
100
. 1
o 4
:_'5 ]
Z 50

__-"OIIIIII T rrrrrrrrrrr Tl T
250
k) 1

mOIIIIII rrrrrrrrrrrr oty rrrrrrrrrrr Tl
250

-::_‘_0, / /

] L rrrrrrrrrrrrrrrry e rr e T T Tl
z 207

D ] PAN T

(=] OIIIIII rrrrrrrrrrrr o rrrrrrrrrrrrrorrr T Td
2 3°0]
E =
s o ]
5 = ]
ZMO

L rrrrrrrrrrrrr o rrrrrrrrrrrr Tl
100
5 50 7
& 1

] ~—

OIIIIII rrrrrrrrrrrrrrrrr et rrrrrrrrorrrrr T
200
150
100
Z 501

*OIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
= 50 7
Q a

D= e ) I O I I I Y O O

O Lo WO W -

L8555 5555558 5% &%

o\mc\gc\mo‘\o\o‘\o\o\o‘\mo\mo\go\m

|I|,||'_|‘I||‘_|“_|“_|"_I“_I"_I“_|‘,I‘_|"_I‘

o5 2 8 8 & B B B =g =3 &8 o035 2 B s =2

9] = = v & & & =2 =5 2 5 2 ] I 0

v O zA- =32 <35 5" 200 ZzA0" 2

Date

*Monocot = small spiral black seeds, most likely cabbage tree (Cordyline) or Astelia

Phenology and frugivory of large-fruited species and the impacts of introduced mammals

A.C. Dijkgraaf




p.187

Impacts of possums and rodents.

Chapter 7

Figure 7.15: Number of mature, undamaged fruits found in seedfall traps at Remiger's Bush, page 2.

Mature fruits also include those fruits that were consumed, but excludes those that were predated.
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Figure 7.16: Number of mature, undamaged fruits found in seedfall traps at Val's Bush.
Mature fruits also include those fruits that were consumed, but excludes those that were predated.
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Figure 7.17: Predation and consumption of Kohekohe fruits (note differences in Y axis scale)
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Figure 7.18: Predation and consumption of Taraire fruits (note differences in Y axis scale)
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Figure 7.19: Predation and consumption of Karaka fruits (note diflerences in Y axis scale)
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Figure 7.20: Predation and consumption of Puriri fruits (note difierences in Y axis scale)
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Figure 7.21: Predation and consumption of

Tawa fruits (note differences in Y axis scale)
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Figure 7.22: Predation and consumption of Pigeonwood fruits (note differences in Y axis scale)
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Figure 7.23: Predation and consumption of Nikau fruits (note differences in Y axis scale)
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Figure 7.24: Predation and consumption of Kahikatea fruits (note diflerences in Y axis scale)
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Figure 7.25: Predation and consumption of Rewarewa seed capsules (note differences in Y axis scale)
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Figure 7.26: Comparison between levels of predation, bird consumption and fruit production

for Wenderholm and Loch Amber.
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Chapter 7 Impacts of possums and rodents. p.206

Figure 7.27: Comparison between levels of predation, bird consumption and fruit production
for Whitford and Robertson's.
Columns connected by horizontal lines are not significantly different
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Mean number of fruits per sampling day

Figure 7.28: Comparison between levels of predation, bird consumption and fruit production
for Remiger's and Val's.
Columns connected by horizontal lines are not significantly different
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Figure 7.29 a to c: Number of seedfall traps at each site containing one or more insect dropping
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Figure 7.30 a to ¢c: Number of seedfall traps at each site containing one or more weta dropping
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Figure 7.31 a to c: Number of sedfall traps at each site containing one or more pigeon dropping
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Figure 7.33: Average number of observations (seen or heard) of frugivorous bird species per site visit (error bars are 95% standard error)
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Figure 7.34: Average number of observations (seen or heard) of non-frugivorous bird species per site visit (error bars are 95% standard error)
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Figure 7.35: Number of frugivorous birds at Wenderholm and Loch Amber, grouped by flock siz
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Figure 7.36: Number of frugivorous birds at Whitford and Robertson's, grouped by flock siz
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Figure 7.37: Number of frugivorous birds at Remiger's and Val's, grouped by flock siz
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