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Appendix 1.

Appendix 2.

Appendix 3.

Appendix 4.

Appendix 5.

Appendix 6.

Appendix 7.

Random number (1-50) sets for use in determining the placement
of transects.

List of equipment required for establishing or remeasuring Foliar
Browse Index plots. Spares should be carried in case of loss or
breakage.

A. Foliar Browse Index plotsheet - transect and plot data

B. Foliar Browse Index plotsheet - indicator species data

Indicator species assessment sheet

Foliage cover scale

Flowering and fruiting periods for a range of plant indicator species.

Botanical names of plant species referred to in the text.
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9.1 Random number (1-50) sets for use in determining the placement of transects

1 41 2 17 15 23 12 6 29 32 25
2 47 20 36 12 24 30 42 4 26 12
3 28 33 50 45 9 39 14 14 25 27
4 22 48 35 4 50 42 4 37 36 42
5 42 44 12 13 16 8 27 13 42 39
6 31 7 10 50 34 1 23 25 33 50
7 35 28 27 31 10 41 5 31 15 40
8 14 8 30 35 1 15 13 47 1 18
9 34 45 22 40 36 21 32 6 40 15

10 45 15 13 27 38 47 9 21 16 28
11 17 22 14 23 40 18 31 23 43 46
12 43 10 26 20 44 29 18 36 13 33
13 49 3 37 42 14 34 44 15 24 48
14 19 32 6 1 19 16 34 40 38 17
15 8 46 33 39 25 44 25 5 41 41
16 33 14 18 36 15 50 15 11 27 47
17 15 49 48 16 46 38 10 33 ·11 44
18 46 17 31 29 27 25 43 18 35 7
19 4 13 28 30 18 4 40 42 23 5
20 50 31 39 5 30 6 16 20 18 11
21 13 4 47 47 37 35 45 35 14 34
22 24 42 42 26 11 28 50 45 30 29
23 12 23 1 11 21 27 39 46 17 20
24 6 24 15 3 47 33 47 50 48 4
25 27 26 5 38 33 26 20 43 2 43
26 36 37 23 10 20 31 48 10 9 21
27 30 34 46 8 31 48 35 7 45 30
28 39 12 24 33 7 11 49 27 6 8
29 23 38 40 32 45 10 37 28 20 16
30 3 35 11 48 5 23 46 12 4 3
31 2 5 16 25 28 45 41 49 50 1
32 40 36 41 41 12 13 38 30 31 49
33 38 30 21 22 13 37 36 8 7 38
34 48 43 32 44 22 2 26 26 21 14
35 32 25 49 17 39 3 17 9 37 32
36 26 19 2 7 35 49 19 2 28 22
37 11 50 9 28 4 19 30 16 19 31
38 16 6 43 2 6 20 33 41 8 37
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39 21 40 3 46 49 24 28 24 10 2
40 44 29 19 9 29 43 1 38 49 26
41 9 1 45 19 43 46 2 22 44 36
42 20 47 8 6 32 36 21 32 34 23
43 5 11 4 21 26 9 11 44 12 6
44 7 16 25 43 17 7 29 1 47 10
45 18 27 20 24 3 40 12 17 29 24
46 37 18 7 18 42 14 3 48 3 9
47 29 21 44 37 8 22 22 34 39 13
48 10 9 38 34 2 32 24 3 46 35
49 1 39 29 49 48 5 7 19 22 45
50 25 41 34 14 41 17 8 39 5 19

9.2 List of equipment required for establishing or remeasuring Foliar Browse
Index plots. Spares should be carried in case of loss or breakage.

• Topographic map and aerial photo

• Foliar Browse Index plotsheet

• Indicator species assessment sheet

• Foliage Cover scale

• Pen and pencil

• Abney level or clinometer

• Altimeter

• Binoculars

• Compass

• Diameter tape

• Rangefinder

• Tape -20m

• Tape or nylon cord - 100m

• Tree tags (numbered)

• Nails (flathead, galvanised)

• Hammer

• Flagging ("permolat")
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9.3A Foliar Browse Index Plot Sheet - transect and plot data

FOLIAR BROWSE INDEX PLOT SHEET

Transect Number ~ _. . _ _

Survey ']~~tL&.~~_~+.". ..lf.q(:IbJ.~d....----.---.----

::::::::::~~-~~~~~~~~;;~:-::::::::::-:-:. ~eb::r::: _-_-_-_t~~~~;.;~~~~-_-_-_-_-_-_-~_-_-~
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I . (.04- 'I1.k.!-;AWU5 f!-....... "/Wuti...Jij",..,r If dJ ,s v'" -fL,

rt'vltf..... 1("d.~_ /0...• .- -.t. -'--"", ope aJ- ~<;;I-II~
-If.., ---r.1:lJlOM-IrMk." "51
-r~2- sf-..k .:!Do~ uJl stf<~ .r;",. I~I-,
~--jk.;, -+r...J~ t~ 'P..lW-,-,,- Sih•.-... ~J k~'-.--~ tlla,;" ""....foul ""'- "-- 1,,-, ,,"".... C-l

1, ---({6"" . 1 5

el-- -fL. ...;...tl;. cl- Co. ""'"-- 0<- -M<k '" \~ \ ~'

---Ik st-~. -J k"",; -----:. 1'W(.rU\.
'Sf""'''''''1'1•.J<.

'I1ot- 1_ '-5 .:f<J"" ./lr-e.v. -lk twlin~ o.~

~ -Iu..."""
-J I

a.. 1
I

I
NOTES

()«.~ ~M~,.,J;;:. Non possum·related browse

::4---<>f"""-'>~"k;.k ... rw--J. ~.,o:J<. PJotNi! Plant species l.w Medium HecV)' Animal

......J<..s +.........1 ,l..i1L, 'Jf- " I SCJl ,{;. if ~...l:-

" 2- t1'sto .& V "
:J.. fI£L.,.... J In5<ut-

BIRDS f'.-+.i/ +v..:.

PlotN.II. Altitude "'pod S~". Phy$iugmphy ORJimtge CcnopyHt Canopy dominants

/ U,O /lro #)/'010.,. -,-- 11 1.(, J)Ae. "",P. 'Po1)hoJ I.JE'sil D'fS SIlL-
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Indicator species data

Species totals 1. 7<iD kcJ = 5"
2.V'iSsr- - :L
3. \,)£1 ,;/ ~-5""

4. GlEr"" = I
5. ,,,11::,,,,6 -"-
6. J>EJ!..t.J- - 3
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Ill"
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9.4 Foliar Browse Index - Indicator Species Assessment Sheet

FOLIAR BROWSE INDEX
INDICATOR SPECIES ASSESSMENT SHEET

Assess only trees/plants with canopies above 2m (above the level of ungulate browse) and
(excepting epiphytes) stems> Scm dbh.

ABUNDANCE (Column 7) Abundance of the species on and around the plot as:
A Abundant > 35% individuals
C Common 11-35% individuals
o Occasional 1-10% individuals
R Rare < 1% individuals

TIER (Column SA) Tier height class of the tree as:
E Emergent canopy isolated above that of neighbouring trees
C Canopy forming part of the forest canopy
S Subcanopy below the forest canopy

SEGMENT (Column SB) Segment of the tree being assessed as:
5 Stem one of a group of stems or branches
T Tree the whole tree canopy

FOLIAGE COVER (Column 9)
From the Foliage Cover Scale select the square which most closely resembles the foliage cover of
the canopy. Where a tagged tree is alive but completely defoliated, or has died, record the foliage
cover as:

Completely
defoliated living tree
Recently dead
Long dead

no leaves remaining. Bark is intact and contains sap.
fine twigs present. Bark intact, but no sap present.
fine twigs absent. Most larger branches remain.
Bark not intact. Remove the tag from trees recorded
as long dead.

affecting < 5% of the canopy
affecting 5-25% of the canopy
affecting 26-50% of the canopy
affecting 51-75% of the canopy
affecting >75% of the canopy

DIEBACK (Column 10)
The conspicuous presence of dead branches or branchlets (but not recently defoliated live twigs)
in the upper third of the canopy(Cohinm lOT), and over the whole of the canopy (Column
lOW). Record dieback as:
o Nodieback
1 Light
2 Moderate
3 Heavy
4 Severe
X Unable to estimate

RECOVERY (Column 11)
Where dieback has been recorded detennine the extent of any conspicuous recovery as:
NR No recovery no visible recovery
Flush of epicormic growth on the trunk and major branches in the
U Upper upper of the canopy
L Lower lower of the canopy
W Whole throughout the whole canopy
X Unable to estimate



no browsed leaves
< 5% leaves browsed
5-25% leaves browsed
26-50% leaves browsed
51-75% leaves browsed
76-100% leaves browsed
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BROWSE (Column 12)
The proportion of possum-browsed leaves (or in the case of small-leaved species such as
tatara, the severity of possum-related hedging) in the top third of the canopy (Column 12T),
and averaged over the whole canopy (Column 12W) as:

o Nil no possum-related hedging
0.5 Some minimal hedging
1 Light or lightly hedged
2 Moderate or moderately hedged
3 Heavy or heavily hedged
4 Severe or severely hedged
X Unable to estimate

STEM USE (Column 13)
Recent possum use of the lower 2 ill of the trunk or stem as:
o Nil no scratching or bite marks on the trunk
1 Light occasional scratch and bite marks
2 Moderate numerous clearly defined scratch and bite marks
3 Heavy bark worn smooth, evidence of a well developed

possum "run".
X Unable to estimate trunk obscured by epiphytes or moss.

FLOWERING AND FRUITING (Colnmn 14)
The presence and abundance of flowers (Column I4A) and fruit (Column I4B) as:
o Nil no flowers or fruit visible.
1 Rare few flowers or fruit visible, often only in part of the canopy.
2 Occasional sparse flowering/ fruiting, usually throughout the'canopy.
3 Common flowers or fruits common throughout the canopy.
4 Abundant flowering/ fruiting heavy;. highly visible, and

present on most branch1ets.

EMERGENT TREES
Segment (Column SB) U upper third of the canopy

M middle third of the canopy
L lower third of the canopy
W whole canopy

EPIPHYTES
Plant size (Column 6) XS extra small

S small
M medium
L large
XL extra large

<1/2mwide
1/2-1mwide
I-2m wide
2-3m wide
>3mwide

Position on the host tree (Column SB)
B lower third of the host tree canopy
M middle third of the host tree canopy
U upper third of the host tree canopy

T epiphyte attached to the main bunk
I epiphyte on the inner branches
o epiphyte on the outer branches
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Indicator Species Area & information source

(a) NZ NZ Northland C. North Is. Wellington Canterbury Westland Stewart Is.
(1) (3,b) (4) (5) (6) (7) (8) (9)

Emergent trees
Metrosideros robusta northern rata Fl. Nov-Jan Nov-Jan Dec-Feb Dec-Jan

Fr. Dec - Jan Jan-Apr May

Podocarpus totara lowland totara (c) Sep-Oct Dec Oct-Dec
& P. hallii & Hall's totara (d) Apr-May Jan-Dec Jan-Dec Feb-May Jan-Jun Feb-Aug

Canopy trees
Alectryon excelsus titoki Fl. Oct-Dec Oct-Nov

Fr. Oct-Dec

Beilschmiedia tawa tawa Fl. Sep-Dec Sep-Nov Nov-Dec Dec-Feb
Fr. Oct-Feb Jan-Dec Dec-May

Dysoxylum spectabile kohekohe Fl. Mar-Jun Apr-May May-Jul Apr-Jul
Fr. Apr-Aug Jul-Aug Jan-Dec Aug-Feb

Elaeocarpus dentatus hinau Fl. Oct-Feb Oct-Feb Nov-Dec Oct-Jan Nov-Apr
Fr. Dec-May ~ Jan-Jul Dec-Jun Mar-Aug

E. hookerianus pokaka Fl. Oct-Jan Jan
Fr. Nov-Mar Feb-Jun Mar

Melicytus ramiflorus mahoe Fl. Nov-Feb Sep-Apr Oct-Mar Oct-Mar Oct-Apr Dec-Jan
Fr. Nov-Mar Feb-Jun Nov-Jun Nov-Jul Jan-Jul Feb-Aug
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Indicator Species Area & information source

(a) NZ NZ Northland C. North Is. Wellington Canterbury Westland Stewart Is.
(1) (3,b) (4) (5) (6) (7) (8) (9)

Canopy trees
Metrosideros excelsa pohutukawa Fl. Dec-Jan Dec-Jan

Fr. Jan-Feb

M. umbel/ata southern rata Fl. Nov-Mar Nov-Jan Oct-Feb Nov-Feb
Fr. Dec-Apr Mar-May

Weinmannia racemosa kamahi Fl. Dec-Jan Nov-Jan Oct-Jan Sep-May Sep-Feb Oct-Dec
Fr. Jan-Apr Dec-Mar Jan-Apr

W. si/vico/a towai Fl. Sep-Dec Sep-Dec Jan-Aug
Fr. Nov-Feb Dec-Oct

Subcanopy trees & shrubs
Aristote/ia serrata wineberry, Fl. Sep-Dec Sep-Dec Oct-Nov Oct-Dec Oct-Nov Nov-Dec Sep-Dec Nov

makomako Fr. Nov-Jan Jan-Feb Nov-Mar Nov-May Dec-Mar Jan-Apr Jan-Mar

Fuchsia excorticata fuchsia Fl. Aug-Dec Aug-Dec Jun-Nov Sep-Apr Sep-Jan Jul-Dec Jul-Dec
Fr. Sep-Feb Dec-Mar Jul-Feb Oct-May Dec-Aug Dec-Feb Dec-Apr

Myrsine sa/icina taro Fl. Aug-Jan Jul-Sep
Fr. Sep-May Oct

O/earia rani heketara Fl. Aug-Nov Sep-Oct Sep-Nov Nov-Dec Oct-Apr
Fr. Nov-Jan Nov-Dec Jan-Feb Jan
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Indicator Species Area & information source

(a) NZ NZ Northland C. North Is. Wellington Canterbury Westland Stewart Is.
(1) (3,b) (4) (5) (6) (7) (8) (9)

Subcanopy trees & shrubs
Pennantia corymbosa kaikomako Fl. Nov-Feb Sep-Oct Nov-Feb Nov-Dec Dec-Jan Nov-Dec Dec-Jan

Fr. Jan-May Feb-May Jan-May Mar Jan-Apr Feb-Apr

Pseudopanax arboreus five finger Fl. Jun-Aug Jun-Aug Feb-Sep Jul-Dec Dec-Feb Jul-Nov
Fr. Aug-Feb Jan-Dec Jan-Dec Jan-Dec

P. colensoi mountain Fl. Jun-Mar Sep-Dec Jan-Dec
five finger Fr. Jun-Mar Dec-Oct Jan-Dec

P. crassifolius lancewood Fl. Jan-Apr Jan-Apr Mar-May Mar Dec-Feb Jan-Feb Feb
Fr. Jan-Apr Mar-Oct Mar-Jan Jan-Oct Apr-Oct Jan-Dec

P. edgerleyi raukawa Fl. Nov-Mar Dec-Feb Nov-Dec Nov-Feb
Fr. Nov-Mar Jan-Mar Jan-Dec Feb-Oct Feb-Mar

P. simplex haumakaroa Fl. Jun-Mar Dec-Feb Dec-Feb
Fr. Jun-Mar Apr-Dec Jan-Dec

Schefflera digitata pate Fl. Feb-Mar Jan-Mar Mar-Apr Dec-Mar Dec-Jan Feb-Mar
Fr. Feb-Mar Mar-Aug Jan-Oct Mar-Aug Jan-Sep Jan-Dec Mar

Lianes -
Metrosideros fulgens climbing rata Fl. Feb-Jun Feb-Jun Mar-Aug Jan-Dec Jan-Dec

Fr. Oct-Dec Mar-Feb Jan-Oct

Ripogonum scandens supplejack Fl. Dec-Jan (2) Oct-Nov Oct-Dec Nov-Feb Dec-Apr Dec-Feb
Fr. Jan-Dec (2) Jan-Dec Jan-Dec Jan-Dec Jan-Dec Jan-Dec Jan-Dec
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Indicator Species Area & information source

(a) NZ NZ Northland C. North Is. Wellington Canterbury Westland Stewart Is.
(1) (3,b) (4) (5) (6) (7) (8) (9)

Epiphytes

Alepis flavida mistletoe Fl. Dec-Feb

Fr. Jan-Jun

Peraxilla colensoi mistletoe, Fl. Nov-Feb Oct-Jan Nov-Mar
korukoru Fr. Dec-Mar Feb-Aug

P. tetrapetala mistletoe, Fl. Oct-Jan Oct-Jan Nov-Feb
pirirangi Fr. Dec-Feb Feb-Jun

(a) Fl. flowers; Fr. fruit (unripe & ripe); (b) ripe fruit only; (c) male cones; (d) female cones

(1) Allan 1961; (2) Moore & Edgar 1970; (3) Salmon 1967; (4) Best & Bellingham 1991; (5) Leathwick 1984; (6) Brockie 1992; (7)

Burrows 1994; (8) O'Donnell & Dilks 1994; (9) Wilson 1982.

0'\o

»
.",
.",
m
Z
o
n
m
Vl



-
APPENDICES 61

9.7 Botanical names of plant species referred to in the text. Nomenclature follows
Allan (1961), Moore & Edgar (1970), Connor & Edgar (1987).

Emergent trees
Dacrydiu111 cupressinum
Metrosideros robusta
Podocarpus hallii
P. totara

Canopy trees
Alectryon excelsus
Beilschmiedia tawa
Dysoxylum spectabile
Elaeocarpus dentatus
E. hookerianus
Melicytus ramiflorus
Metrosideros excelsa
M. umbellata
Nothofagus solandri var cliffortioides
Weinmannia racemosa
W silvicola

Subcanopy trees and shrubs
Aristotelia serrata
Fuchsia excorticata
Myrsine salicina
Olearia rani
Pennantia corymbosa
Pseudopanax arboreus
P. colensoi
P. crassifolius
P. edgerleyi
P. simplex
Rhopalostylis sapida
Schefflera digitata

rimu

northern rata

Hall's totara

lowland totara

titoki

tawa

kohekohe

hinau

pokaka

mahoe

pohutukawa

southern rata

mountain beech

kamahi

towai

wineberry

fuchsia

toro

heketara

kaikomako

five finger

mountain five finger

lancewood

raukawa

haumakaroa

nikau

pate
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Lianes
Clematis vitalba
Freycinetia baueriana subsp. banksii
Metrosideros fulgens
Ripogonum scandens
Rubus spp.

Epiphytes
Alepis flavida
Astelia spp.
Collospermum spp.
Peraxilla colensoi
P. tetrapetala

Old Man's Beard
kiekie
climbing rata

supplejack
lawyer

mistletoe

mistletoe / korukoru
mistletoe / pirirangi




