
moSt. Green algwc dl! dcv~lop in back waters
and 'the ehrysomonad Synura has been found
for example. The catchmenrts' carry a consider-
a'lJle animail popul'ation, bdtJh wild and domesti-
caJteid., :and 'as a resul't .the waters 'have a cullsider-
'a1Jle baetJeTi'al eon~oo;t. Escherichia coli may be.

found up 100severa1 thousand per 100 nrl. and
Streptoeoccus faecalis to 'a rsimHar extent.

This may be <,>:omparoo with .the Jl:anawatu. .

1'he llu:tt eaJtchmcnlt has Wl iarea QIf245 squarc
m'iles, mo&1:.of which is hiUYland mountainous
counJtry 'above 1,000 £t. 1'he 'avcT1age rainfall in
~,llClower part of the v'lllley (south of 1'e Marua)
aud on th" E'asterru and WeStern II utt hi'lls is
50-601n.; elseWhere it is 80.100in. or more, pro-
b,;bly exceeding 150in.aIt 4,000ft. Ori~,''inalJy
more 1:han 95 % of Ithe eatchment was 'in foreSt-.
Todayapproximate]y 42% (J03 sq. mil'cs) shll
carries prim'ary roI'¤St, 'although nearly ,run or i!t
is !tJo 'a greater or less CJ,terJt modified. The
presenJt vegeto.ltion of 'the "a!tJohmcn~ is .as f<>!1ows
(figures approximate):-

P
. . .. f ' 4901nmalJ' orest 70

.. Sec<mdary. foreSt and ""rub 33 %
Shrub and tu,",,,'OCkland (pm'!
naltura], part imh",ed) 1%

Unimproved pasture 'm.. 8%
Improved paSture [)%
B}an'baltaons (e>.'<Yt.ic trees) 2%
Bui}t-up, gar den S, p}aying
fleltds, dtc. 8%

. Rivm'bed mm 1%
.,

"

. For mapping purpooesthe primary forest has
been div:ided intQ fif1teen eomnumity t.Y]JiC8
('])ab]e 1). The distribution of 'these ;s shown
Qln h:he veget'a!tioTI map. 1.1he large area
of second'arv- forest and S('rub inca udes.
llluoh lri'lQ-country f'armi-and in various stages
of l'Ievers'iQn,'38 wen 'as a great deal of burnt..J()ff
h'my ;and mounttainous land that has never been
ultHised. The m<!iSt important species arc

IT!-'alnuka,gor~e, Itrauhinu, rand bracken. Further
detailsall'e rclcorded on the. back of the map.

A m:orc (\(,'t1\.iled :U',('-OUJ1t,of llli:-; w'Ork will I\.ppm\.l' larh'T
as a D.S,LR. Bulletin.

Hiver which is somewl1at s~ugg'ish ,and may
'h:ave 106 or 10; b>Tecn ;a:lg'ae per liltre and th'o
river shows 'a defillite diurlla.] photosynthe.tic
oxygel1lation effect. :i.'_

.

rrhe estuary of ,the river is tidal 'and gn'"L"l1
fi1am~rutous a]gaeare t\J be found as wdll as the
intestinjjJ] lJa&eri'a of ,th" cdliform Imd elltero-

. e'oeci groups 'OOget.~erwith the sulphur ba0teria
, ~ ,'of the snl p'h1ate reducing !t:;qA"S,
.'. i

1.1hc ("wtchment has been divided into foul'
Yege!t<~tionareas (see map), ;aecurding'to \vhethcr
eel~tain phY'siognomic spccies arc prcsent or
"bsell~, as fdl1ows;-

1. Westem Hutt Hills Area: all four beed>
. Hpecies .absent, kamahi l'oca1, kohekohe
present in &"Out'h-westcrn par'1:. .

2. llrakatikei - Akatara,wa Area: silver and
redbac"h a.bsedt.

.

3. 1'aral'll,a-RirnutaJi:a Area: all foul' beech
specie;; presen~ (foreSt un s tab] e at
ailt/tude; 'abo"e 2,800 feet).

4. .1Ia.nYUl'un-Eastem Ih,tt Hills Are" (N.W.
of the OlimiC' - High IVIiS'ty ridge): red
'beoohahserJt..

In this papcr, vanation in vegetation is retalled
t'Othc -primary f'a!0tQI'S, .biota, soi'] parent

material, climate, t:opography, and time, Such
vari'alt!iun is dther con'tinuous or disconftin'uous.
If, 'rut 'One extI1cme, there is a sudden change in
canopy eompOb'ition, it may 'be said thaJt a sharp
boundary exists between Itwo different com-
muni1ty txpe'S (V'ariaJtilQlldisconWinuous). If the
variation takes pl'ace '()'\Tcr'ctlimited di~.tance, the
houndary bctwe'Cll !the ItWQ -ty'P<""S is diffuse
(varia!tion continuous over a ]imi!t~d distance).
At 'the other extreme no boundary bet1veen cOm-.
!nunity typcs c:an be discerned (variartion con-
tinuous). In It-his paper, vegetation cxhihiting
dis('ontinuity is descdbcdas a mosaic, l'h'a't s'how-
jng- eontinuity d~s~ribed 'as a sequenc'C.

CLIMATIC VARIATION

Pig'lIl'c 1 shows It:he vari-atiun in canopy com-
position wi1:,h.allt i 't u d e in the \Vakat-ikeiw
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Forest'Variation in the Hull Catchment. .. .

- A. P. Druce and I. A. E. Atkinson



AREA: TARARUA-RIMUTAKA MANGAROA- WAKATIKEI-
4000 EASTERN HUTT HI LS AKATARAWA

SILVER 8EECH

FORE:ST(VNSTABLE)

3000 3000 30<>0

l'
.

F'LVER
-BEECH.~

~ fOREST -~..- ~. -
iBAll'S ToTA~/t(AMAJ../10 ..

~ .......
lOaD '"

MJ~O!I(AMAHJ FOREST~
}MIRO-RiMU/-

.......
~ ....

MIRO~RfMVr
....

KAMAHI raREST ...
~ .......
-<

....
KAMAHI FOREST.......------ ...
);'~U~R:TA!H'NAO!

'

j

RIMU'RATA!HINAU!
.........

1000 KAMAHI FOREST ..
KAMAHI FOREST...

"
..

".. _n_______ - ------c' . . ,

CIIJ SILVER BEECH _RIMU t::::J RATA ~TAWA ~ HALLSTOTARA
lID RED 5e:ECH /mID MIRa !!EE HINAU ~ KAMAHI E:3 OTHER SPP.

81'1'1'; MAX. HG~'. (ft.) S'l'ANH

1. Renata ridgf:, 3,000 ft. aU.
Steep 'ridge-side 50 'sih-(}r hee(',h,

Hilly ridge-"R'ide 25 silver beech.
R(}Jling ridge-top 10 silver beeelh - lJJ'ac

phyllum filifoliu
(Sltunted trc~).

., Jlaymorn t'idgc, 2,000 ft. aU.-.
St~op -l"idg'C-side 60 red heech-silver hccc

rimujka.mahi.
nmy ridge-side 60 silver beech-red bcoo"

,r'imujk1\.m'alhi.
Rolling ridge-top 40 silver beeoh-rimu-HaH

rtdt'arNHWr'o.

" Ridgli o,uot'e Pakul'a,tahi forks, 1,400 ft. alt.....

Steep ridge-side 70 hard beech.
Rolling ridge.top 60 IraI'd beedl-rimu.
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}1'mUHF:1.-Altituclinal sequences in the T-arar1la-Rimutaka,
Manllwl"oa - Eaxtcrn fl1fN hills, and 11'akatileei-
,Uatawl('a area" of the Hutt catchment.

AkaJtJarawa, ~:[-angar()a - B. Butt hills, and
'l'.a.rarua - Rimult'aka 'areas. These .a!ltitudinat
sequences are based on ho't'h counltsand qualita-
t.ive estlmaltes of the rel'aJtive numbers of
individuals of each sp~ies made on 'St'able s'it(~s
(jf modera!t:e' 1:0 steep slope. V'arialtion is COll-

tinuous up to the limit of forest vege!tiftltionand
division. of the sequences (e.f. forest con'timw
of 'Cu~t'is and l\Tclnltosh 1951) in1to communi'ty
types for mapp'ing purposes is al~jJtlrary.

In the WcstBrn HutJt hillis 'area the only
relafi',ncdy undamaged remnant of f'Oroot (helow
l3e1mon1, H'H'I) is rimu-rata/tawa/lmhckdhc up
1xJ "lxn]!. 800 ft.and rimu-raka/hinau/~awa
aliove tha,tilltitude. Himu-rilta/hinau/kamwhi
forest (milled) 0'111yoo\:urs noor the sumnii! of
&nilder Hill (1,445 it.).

'rOPO(;RAPHIC VAHIATIO~

On rol'Jing slopt-'S under a high rainfall,
drainage hecom~s an impol'tan1t fac\toI', the com-
pDsi'tion 'and Iheigh't of It.hevegelt'a.tion communIy
eh'anging 'as the ~opes become less steep. 'l'hree
examples of such topographic 0]' drainage
s~quences aft differen~; a1lt~tludes in Ithe Tararna-
Himut!al~aarea 'are giv¤!llhelow, where stands
arc ('omparcd 'On differen1t. sites. The eommun'ity
types 'Of !the ridge-'topsare 1istcd in T'able 1.
Thev are' 'a fdature i;Y[Ithe I\favmorn area in lhe. .

'I'ararua mQun~la:ins, but "w1so occur in iQt!herparts
of 'the catchmenft.."

Throug-hout the c'atc'hmen't, 'bult m'Ql'c e'spee~
i'aJllly alt.higher 'altitudes in 'tihe TaI"arua-UimuItJaka
area, ean'Opy heig'hft 'and composifJ:ion change
wifh 'aspedt 'and exposure. These topographic
'OJ' 1]'Oca<lc1im'artic sequences are mI(Js't, c'omll1'only
seen ae.ross ridges running at rig'hlt tangles to the
prevailing north~weSter'Jy wind direc't.l'On. The
moot st.riking ,ex'amples 'Oc'(mr in the Rimut,aka
moun't'ains Hnd !a~bng 'the Marchant ridge in tho
1'al'arua mountains. On 'a rownded ridge~1:{)p
the seqnence may be determined by both
dra:inage 'and ~ooa:l climat.e It!Og'ether, bu\t dif-
ferences 'Or drainage lare n1dteonsidered t'O be of
primary impor't-ancc in 'the examp~e below.



Aui', RANGE CO~U.1UNl'1'Y 'l'YI'E 'l\n'O(j]{Al'JIY OCCL'Jml'~NCE

jSeparwtes canopy layers.

(ft.)
- LinkB species in ~a,me byerr.
*IlHli0ft:tffi laycr composL>jl of trndieatcs that n large part of the fon,,:,-1,has.
seltttered ,trees only. heen {;llt-o\'(~r..

2,800-3,900 Silver heech foref4t (~.xtensin~, 'I'ara,m-:L Mt>:.
~,O()O-2,800 Siln~r beeclt fore..<:jt (with

{

extensiw in Rimulaka ),ft...
kanmhi and .t'o<>ro m sub- local in 'l'a.rnrua. Mts.
canopy)

2,000-2,800 Red hef'(.IH;ilw\1' heech forMt cx'teu>1ive, '1':Wfl.fl1:Land Ttilllutaka 1fts.
2,100-2,400 Hall'IS 'tot,am-kn,nmhi for('~<;t ~ocal, :M't.s. W:l.inui nnd Mf\.UIlga_llui.
1,800-2,100 Mirojkamahi for~t 10(',al, WakfLtJikei 1Iml Aka,'t,~H'awahil1~.
] ,400-2,000 Red bef'{:-h.rimujkamahi for~t e).4:ensin), '.ra.ra.rua. antI RimuNlka. ::\ftB.

1,.J-OO-2,OOO Miro-rimujk:-U1mhi foroot hilly and f!teep land:::
{
e:x~-eJH'!n~, i~1 W:l.k:ttikei RJHl Akal:rtraW~L hills.
local Ht HJl1\ut'<lk,\, ::\ItB.

*Rimu- r:tt.ajh ina.njkIl1l1fl,hi
rtextensive in \Vakatikei and Akatamwn. hills,

GOO-],400

t
and 'J'antrua l\H~.

for~t I't'nmant~ in Rjum'takn 1fts.
100.1.400 '~Rimu -r:thljJlinn.ujtn,wa tn~mnRnu; in \V. HuH hills, Hlltt VaHey :In <1

forL":'It tl1.buta,l'ics.
100.800 *H,imu .ratajtawajkohekohe tfew remnants in \V. Hutt hill..;;.

fOl'e$t

2,:100-:1,900 S i 1 v e r beec.h - Dfac()phyllum rol'ling ("jllge-tops hwa.l, 'r:II'Rrun 1Ulll l-tjmutaka 1HfI.
filifolium fm'e~t

l,nOO-2,100 Silver beeeh-podo(:arp for~'i, rolliw)' ri(lge.to[!s 10(:,nl, 'fanlru:\. ::\'Lt,<;. ().laymol'n [\,1'(";1.).
"

100-2,000 J-!tln] he-e('Jt f'Or0.'t rolling', hi11y anfl steel' m:my PO(~k~t8 awl J't'mnan't's (soJn(} large);
lands, mid high ter- a.bsent from II'. Hut! hills (B.W. of
l'a(.,t;>'S Boaldc-I' Hill).

100-1,200 Bl:wk h('i"t'.h fo-I'c::-t flteep hillfli(le~ flud low many :-;ma.ll poeke1:iI and renmnnts; nll:".ent
terI"1w.e~ f!"Om \V HuN. lIilJs (B.W. of BDulller.

Hill).
] 00-700 '~PO'(lOf';arpjtia\\I'a fon;s:t rherfbt.s few I'emna.nt.~ in But.t Valley and trihubl'ie8..

MARCHANT Rmm;, 2,900 FT., R.W.-N.E. AJ,IGX~n;K'l'

S/(JllcjAspcct JInx. Hgt. (ft.) Stand
-15°j"X,W. 9 Bilver beec.h Hutl a few 1'011

'beech 'and Drac()phyllurn
filif(Jlium (eanopy 811100Ith).

n' 12 ~ilver b~h and a few H'all'8
tnt!:\,ra «('!a.nopy 8mo01,11).

15° jS.Eo :W :'{ilver heech - red bee c h
(c'ilnopy smooth).

"OOjS :F' /iO retl booeh -silnw h e (~e II... ~ .' ..
«,;~U1'opy une\"en).

Am: M.\x. HGT. COVErt STAX])

(yrs.) (fl.) (%est.)

L ,lEt, A ill}/(/., S,800 ft. (timluJ'rline), hillside.
e. 52 H 100 si 1ver beech (::;ecoml genera-

tion SHp1illgS WitJl ereet
~ternR).

1'..2[)0 H Ion 8il\"er he('(~h (Rtunt.e.c:l first
genemHon trees with very
~h()tt bole;; IUld sp],(~'lding-

1'.1'0\\'111').

" E. nuu hi:lul1calers,.1,600fl., steep hillside...
(~. 741 15 ]00 Ailver bee<'Jt (shplinb"')'
>200 40 ]0 sil"e-r beeeh (trees with

";"1 -;;ma.II compact crowns).
~f'_",

.,
W. HuH headw(tte1's, /1,100 ft., steep hillside.',',
e. G(j 9~ 100 ~il\'et" he-e(~h ([)Q~es).

>200 (iO 25 sil"er Jb eec: h (it:l'e(~ with
-small compact crnwn::t).

4. W. lIull valle?l, 2,1(JO ft., sieep hill.~'1:de,
<100 40 JOO ~il\"e-r heech-ret] h(*'f.h

(p~le::;).
>200 (;0 100 1'('(1 'hee--eJt-1'\iI\'el' he-e(',h (tree8

with spreading l'.J'owns).
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1'ABI,Ji; l--Porest community fY1Jes of the HuN catchment.

SUCCJ<:R.."ION ('l'E1\-l[>ORAL VARL\'l'ION)

One met.hod 1)f conStrueting a hypoltlldfical
scre is 'to compare neighlJouring' s'tands of d'if.
feringage. Seven. ex'ampl¤\s 01 s1.wh mo-saicsal'e
g'iven below. In (ID.c'hof exaanpll'es 2, 3, 4; 'and G,

dhe younger stand cou~d weli hel"orne, in time,
simila.r in 'height mld compos'ift'ion Ito the old~r
one. In ex'ample 1 a -differerJ'ce hl microe]ima.tc
ha~ ]ed to a. 'conspIcuous differenk~e in the form
of '~he silver beedh. In .eaeh of examples 6 'and
7 itheaimcllce of juyeni'lc rimu means that the
y'(nmger stand IVi!l never appl'Oadl tlw o~dcr one

in either eomposition or stJ'uctUl'c.
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5. NeOJ" ~1lt. Ka1.:ar-iki, 1,700 ft.,l'olUng ridge-tol"

< 200 40 100 rimu - ka.m'ahi - mi ('0 - hinau
(poles),

.

cA80 70 ] 00 rimu - mir'O - raJa. hinau /
kamahi.

fl. A1JfI1'eRenata forks, .1,400 ft., steep hillside.
<100 ~O 100 kama.hi . hinau . red heer,h

(poles).
>400 80 100 red beeoh-I'lita-rimu-mil'oj

hinaujkamahi.

i. SUrfrstrem1l Bush, 400 ft., hillside.
<100 30 ]00 tawa-hinau (p'Ol<'1').
>400 80 ] 00 rimujhiunu/tn.wa.

Following 'the introdu0tion of browsing
anima~R, marked changes 'have OCCUlTed in 'the
sil vcr hceeh forest 'a'lmve 2,800 t1l. Orig'inwlIy the
fore.t had a dense subeanopy laycr of shrubs
(7..o1ov, 1949) ; today this layer is allmostro~ireJy
missing. .A.-bout five square miles is in an uu-
~ta\ble &"taJte, !the canopy cover Rveraging only
25% mtd thc floor cover 50%. Seedlings of
Rilvel' heech were: 'a'bundan1t in .Tune, 1958, bult
~aplinhl'S were rare 'and those within reaj(~h
Hcverely hrowsed. rrhe sucGeSsio.u in the future,
whe!t.'he'r 1'0 for~t deg-rada'tiQll or 'to a closed
<"Overof beech, depends primarily on the animal
popu'laition.

LI'l'HOl,OGIC,\L VARIA'l'IO~

Bl~t.wCell leitjhcr hard beech forest or }Jla('k
heech forest and any other commun1!t,y type
there isa:lmost in_6ahly a sharp honndary.
Any two of 'these contraSting community types
adjoining oneanot.her forma mrosaie. Between
hard h_1t forest and hlack beech pores!(, how-
ever, there 'is usuaHy 'a diffuse boundary and !the
n~getation forms a sequenee.

Hard beech forest occurs widely in n11regions
except th<JWestern Huitt hflls, 'at aliti1tudes up to
"pproximatelly 2,000 ft., but Is far fr"In heing
univcl"S.xl'1ypresent. In the \V'akatikei-Ak'a:tarawa
area it codends as far north as the middle
reac1res of the Wakatike'i river, and in ~h"
Tararu'a mountJainsas r<ar north as the Renalta
stream. I't is widespread in the rem/aining areas
with 'th" excepillon of the upper PakuraJt"hi
vaUey and the south wnd oouth-eaSt ~]opes of
NIangaroa valley. The furest adjoins the follow-
ing community 'types, ras wetI as others too SffiiWH
,to map: r~mu - 1'_ / hinau /Itawa, rimu - rata/
hinau/koam.xhi, miro-rimu/kamahi, red beech.
Timu/kamahi, rcd Iheeelr.silver booeh, and podo-
carp/!tIRwa. Ten ex'amples, aJt ,altitudes from
1,800 t1t. down to 500 ft., arc given b~low in
which s'i!te Stands 'aTe compared in 'it mosaic.
In each ""ample ~he ad,joining e\Jmmunity tn'ffi
are on differen!t soil parent m;Wteria1s.

STANn SITE
1. Ab()/~e Rcnllt(l forks, 1,800 ft.

Hard beeeh \'ery steep hillside (coar!\e
rock d~bris).

Red beech - sil\'er beech- rolling- ridge.top.
rimu-mirojkamahi

2. Abote Renata forks, 1,600 ft.
lIard beech very steep hillside (coarse

rock debris).
Red bee<-.,}1'rat{\, - rimu - steep hillside.
miro/hinaujkamahi

iJ, Above Pakuratahi forks, '1,400 ft.
Hard beet~h-rimu high river terrace.
Red bOO(',h - ra't;a - rimu j hillside below terrace.
hinaujkam'ahi

4. Jfangaroa. V., 1,100 ft.
Hard beech vcry ~~Jeephilhide.
Rimu-rwt-a/hin~tU/kamahi very steep hillside (fine

rock d('bris).

5. Above Wakahlcci R., 900 ft.
Hard l)e¤>('!h ridge. t.op (trun<>;a;ted

soil).*
Rimu-mtajhinflu/k<amahi ,ridge-top.

Ii. A bore Pakumtahi forks, 700 ft.
Hard heech Steep hillside (rock and

soil debris).
Rimu . rata . pukatea - fn.n (fine stony (','Ollu-
mruta:i/ka,malli/mahoe vium).

7. S.W. of The PlatcOJU, 7M ft.
Hard beeeh 'siteep hiUside.
Rimu - kahika'te'a - matai . river fla.t.
puka'OO'a- rata j tawa j
mahoe

R. Silre-rst1"ea-m R'I1,sh, 700 ft.
Hard bee{',h-hla(~k he:eeh high river ~terrRce.
Rimu/hin'Ruft!awa hm~deabove terrae,e.

9. Silt'c1"st1"eam Bush, 700 ft.
I-Ia r d beech - terrestrial high r'iver terrace (shallow
rat'a silt over gravel). *

Rimu/hinaujt.a.wa high rivet terrace (deep
fo!ilts).*

] o. Silrcrstrea-m B1I,,<;h,/;00 ft.

Hard beech rottoop hilt-ride.
Mahoe-supP'lej'IWk fan (',()arse Rltony collu-

vium).

*The ~Lu'tJhors are indebted 'to Mr. II. S. Gibbs fOr
these roil identi tiea:tions.

BIa;ek heech forest is not. 'as wideIy spread .0.,
hard !beech foreSt, and whel'ieJ'jlt \Vas most exten-
~ive on ter11acffi in t.lte Huitt valley, it 'has been
]m-geIy deStroyed. Poek~ts of ~~aek beech foroot.
alh., oCCur on streep s]opes in rimu.rat.afhin'au/
'tawa and TIInu-ram/,hinau/kama:hi forests. Site
f4twnds in three mosalcs are eompiared below. As
in tire 1aSt ex'amplffi, theadjdining eommuulty
typ'C'Sare on different soil parent materia~s.

STAND SITE

1. A1>01."6Pakumtahi f01"ks, 1,000 ft.
Black beech very stoop hillSide (rock

delbris).
Ra,ta - nmn / kamahi j steep hillside.
mathoe
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:3. SUverstn,am HUBh, 300 ft.

Black beech ~tCl\'p hHli"iidc (::~nil nut!
rock debris).

TM't'"f\.,hinau 'hillside.

:1. Barton,<: Bush, 15() ft.
Black beech low TIvOJ' terrar,e.
Kruhikateajta.wn riverflal/;,

~;~:

DISCUSSION

The p~eSenJb condition of the silver beech
forest in ,the headwaters of ~he Easternl and
WeStern Hnt:t: rivers warrants 'immediate8ltten-
t'ion. Wh1e!t!her loss of ,a foreSt canopy is 'a result
of senescffit~e, wind 'Or snow damage (cf. Zotov
et al, 1938), slipPlug, 'Of 'some o1:!her cause,! does
ndt aTter the falct thalt 'browsing and destrticltoon
of juveni'le trees by animals ret.ards or prevents
the -rorrn'ation of 'a new eanopy. i

The arcaaffooted, though on'ly 'a small part of
the 'total ca:tclhmen!t (five square miles), is
situated in a region where annual rainfa~Q! is Ia~
'Icast 100 in, and perhaps 'as much as 150 in,
Hcadward erosion 'and undereutJting by st~eams
is a conlt:inual process and s~ips may be exp.bctted
no matter 'what !the condition of the foreSt!. In
the ahsence of browsing 'animials c'anopy

: gaps
formed by' ci1:.her slips or windfaHs are i soon
fin cd by dense ~hickeltg of jurenile silver beech
(sce e",amples 1-3 under succession). At presenlt
however, Ithis is not the ease, 'and no dther
~peciffi with root syst.ems extensive enough to
sta1Jilise steep Slopes are .able Ito """,,blish, If
presenlt It-rends ~ontinue ilt 1S 'apparent tihat the
greater part of \t:he NaStem and Wlestern Hut't
catChment area 'a\)ove 2,800 Dt. will b,,!,ome
Rcroo. '

110ss "f 'this high al'ti>tude forest may be
expected ifu increase rutnoff, especi'ally d~ring
pcriods of peak rainfall, as well 'as 'affootiug
"t.ream grading, The mJagn~tude of 'these effeds
on streamMfiffiV in the Hu\tJt river cannQt be; pl"0-
dicted laecuraJte!ly Wilthou'tan inltensiv-e inveBtiga-
'tion df 'the upper part of 'the caltehment, No
further inveStigation is required, however, to
IIeJach the c'()l.nc-lusion tha;t 'existing trends in
foreSt detcrioralti\m ~'an be relatted primarily 00
Ithe presence of browsing anima!ls. This con-
cilusion is iden1tiea:l with t'halt 'a!lreadv reached
by Zotov (1949).

.
Another significant c!range in forest composi-

tion is taking place in .the rimu-raJtJa/dietJity'lous
foroots belmv 1,400 ft. At Ithese altitudes rimu
usually occurs as a s0atJtered emergent tree,
'Crften of [arge size. A few rimu seedlings and
small sap'lingsare f10und bult. tall saplings and
young pdle-siz'e 'trees 'are. gelIlerwlQy'afbsent. Rimu
is apparent1ly not ma-intain'ing iitseH in lowland
pa~ts of the catchmenlt.
Between altitudes of 1,400 and 2,150 ft., how-

ever, 'both 9ap1ing and pDlc-size rimu m'ay be

founo, part1itullarly 'On POOl'{[y drained sites
-in 1'(."<1 heech - rimu / k'(:\lmtlri, silver hceeh-
pod\1earp and hard beech-l'imu f1orests. No
adequate eXI1lan&tion for this varied b~haviour
<If rimu can y<!t be given !but it se\)ms possible
thalt bdth recent climatic chang1es (H<llIoway
1954, NicholHs 1956, McKelvey 1958), and pro-
cesses of soH development 'are involved.

Much of the fore", vm'iation described in ~his
paper may be 'a~.tributed to the 'aOOcnceof one
Dr more of !the fDur beech speCies: silver, red,
hard, and black, In the Hn~t c«t<!hmmt ~here
are p&vticulm'ly good \)pportun~ties to gj;udy the
'inMraeti'ons be!tween 'these spe!Cdes ,and those of
the pladoca.rp/dicdtylous foreSts. We have 'as
y~t lIt'Vlcbasic informwtion on the biology of
\these species 'and it is t.his, togdther with more
detai~ed knowlledge "f the climatic and grologieal
history of the H utt district, which win be re-
quired if an adequate understalnding of forest
variaJfion in 'the eatc'hmenJt. is to be reached.

APPENDIX
Key t.o Common Names Used in 'the Text.:

hla~k bee<>Jl-N othofagus solandri.
'hracken-pteri{Uum aquilinum v'ar. f'srulrntum.
gorse--Ulex europeau.'/.
.Hall "s tOitara-Podocarpus hallii.
hard beooh-Nothofagus truncata (N.fu8(Yt val'.
Mlensoi).

hiIUI.ll-Elaeocarpw; dentatus.
kwhikaitea-Podocarpus dacrydioidcs.
kamahi-Weinmannia racemosa.
'kohekdhe--Dysoxylum .«pectabile.
mahoe--Melicytw ramiftorus.
m'anuka- Leptospermum scoparium.
matai-Podocarpus spicatus.
miro--Podocarpus ferrugineus.
pukatea-LaUffelia nQvae-zelandiae.
rata-Metrosideros robusta.
rimu-Dacrydium cupressinum.
red beooh-Nothofagus fusca..
,~ilver beee.h-N othofagus menzicsii.
supplejack-Rhipogonum scandens.
tauhinu-Cassinia leptophylla.
'tJawa-Beilschmiedia tawa.
ftol'o-Jfyrsine salicina (Suttonia).

.
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