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" SYLVICULTURAL WOTES ON SIECILS | | {
Jarrah Buc.marginata Sm.

6.8 Lore Poole, |

Os Tor botanical description see Von Mueller,
Eucalyptographia. Dec.?7 - Critical Revision. Vol.1 P.241.

1. Ranges It occurs throughout that poxrtion of the
extreme south west of Western Australia which is approx-
imately bounded by the 25" Isohyet. Area approximately
13,000,000 acrcs. Geographnically 31°30 to 359 S.latituvde.

“in midsummer through lack of moisture in the soil. The

Cancer increases the temperature. JSo that in August 570

. September the spring shows ilitself by the blossoming of

II. Topographical Ranmes Its occurrence is not interfered
with by the minor configuration which is a feature of W.A.
Starting at sea level on the coast it 1s found growing up
the gcarp of the Darling fault to the top of the highest
points which are only 1000 to 1200 fcet above sea level,
fthence it extends eastward on the plateau till the rainfall
‘drops to about 25%. - o

~.

—

2. Climatic Ranzes Iauretum region, mean temperature of
Z hottest monihs 70°. Mean annual temperature of 59° at
Alvany to 649 at Perth. The centre of the prime belt has
2 mean annual temperature of 6CY. The accompanying praphs
show data of Perth 197 feet and Collie 604 fect. They
clearly show the winter rainfall climatic .conditions. B
November, Decembexr, January, February and arch each . receive "\ §
less than 1" of rain and October only 2.2%; the mean N
temperature is ove:n 559 while the mean maxima are October 61°
‘Wovcmber 759, Decemuver 82%, January 869, February 85° and
March 82°.  The mean diurnal range is 17.8 at Perth -
surmer 21, winter 15, thanks to south westerly evening and
night winds, and &mounts to 256.2 at Collie where in winter
it is 22 and in January 32. Rains during the summer
arrive Tfrom the Tropics and take the form of storms; by
April however the Southern cyclones set in and with the
apparent march cf the Sun noxrth of the equator the rainfall
increases and the temperature drops. April 1.4% and 65°,

Moy 5% and 61°, Juneé 7% and 56%; July 63" and 550
(Collie 7.1" and 48°). The Sun now moving south from

are registered, the rains too fall off to 5.8"; in-

rost of the plants forming the ground cover - rainfall 3-4"
and temperatuzre 580. The mean minima for the year are
Perth 55%2,Collie 450.6. The mean of the minima of the
colest month at Perth is 47.7 and Collie 37.6. The mean

of the maxima for the hottest month in Perth is. 84.9 and

at Collie 85.9.

In tht exteme south a mean annual rainfall of
5O% ig experienced.

: The vegctative months arc not definitely knovm.
There appears to be no period of rest unless one QCCUIS

reliability of the rainfall is a charscteristic of the
climate - 10" had been the Perth wariation from normal _
until 1928 when it increased to 14% owing to,the vhenomenal
rains. The evaporation et Perth is wury intensc and
reaches a maximum at the pexriod of luast rainfall. Toval

48,85 inches with 1.7".in July and 10.4" in Januvary.
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To sum up the prime belt has a mcan rainfall of
30% ‘and cover - lowest recorded 25" - a mean temperature of
50°, and 70° in four hottest months and mean maxima of 80
and up to 106° highest recorded temperature. Mean annual
minima 50° with 39° for the 3 coldest morths and lowest
recorded 24°9.8 at Collie..

13. Soil Range: Found in 811 scils except limestone.
When drainage is bad either through pan or clay it fails.
rIndividual trees reach treir greatest development on rich
diorite scils but here Jarrah is subsidiary tc Marri and
blackbutt. On the sand plains between the coastal limestone
velt (Tuart country on West) and the Darling fault, it does’
not attain large dimensions; it thrives best wherever .
secondary ironstonce gravel is found mixed with the sand.
It grows Lowsver on the deep pure sand of this region and
some of the most durable poles have been obtained from such
trees. It assumes its best known habit on the laterite
capped granite Darling Range and thege occursin almost pure
stands Marri being represented however in very sparce
numbers thrcughout. Further east on yellow clay subsoil
it becomes subsidiary to Wandoo and as the rainfall
diminishes even on gecod ironstone sites it assumes a small
habit and 1o of little commercial interest at present. To
the south of a line from Nannup to Manjimup it finds itself
in competition with Karri as well as Marri which in that
rainfall hold the better soil sites and it is again found in
pure formation only on ironstone ridges. Further south
again the same conditions occur only the climate is wetter -
50" and the two ting)=s are added to karri and marri in the
compe tition for goed >ils. Tuic ;encral poverty agricultur-
ally speaking of the land in the S.W. of W.A. and partic-
ularly the Jarrah sites, is the only reason why so much land
- has remained Crown property and so large an area has been
bPermanently dedicated to forestry.

14 & 15: Forest Types:

A, Prime Jarrah type. This consists of Jarrah with a

{ sparfe sprinkling of Marri in the topstorey and Sheoak . .
(Cas.Fraseriana), bull banksia (Banksia grandis) Dryandra —
floribunda, Fmu bushes (Persconia spp) Christmas tree :
(Nuytsia floribunda) forming a very scattered lower storey.
With the exception of sheoak 1 is doubtful whether any of
the above form with each other a sylvicultural mixture.
Rather do they occur in groups in direct competition with
the main species. In the case of the Christmas Tree it is
a parasite on the roots of several other species.

Below as an understory are to be found blackboys
(Xanthorrhoea Preissii) and in poorer patches grass tree
(Kingia australis). With these occur the common Zamia palm
(Macrozamiz Frazeri). The ground is covered with a wealth
of xeroph¥tic shrubs and woody plants of which legumes are
in the majority, prickly.moses (Mimosa pulchella) is the
commonest low wattle.  The epacridiae take the placc of true
heaths to be found along the Mediterranean or in Cape Colony
in very similar climates. Proteaceous plants are very well .

¢
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Iepbresented grevilleas and hakeas being in the majerity.
ALL this oaround cover ig of the thovoushly drought
tesisting type. JTeaves are reduced to mere scales or
thorns in some cases and every adaptation of rature 1is
brovided to enable them to live through the long hot rain-
less months, Mention should be made of the rutaceous
veody plants of which Boronia in Places forms pure thickets
3 to 4 feet nizh. 1 e entire absence of graminae Ffrom
this type 1s very romarkable, The harg Prickly leaved
woody plants are much better adapted than is grass to the

locelity ana they Lold the zround to the exclusion of most
oliicr plants. :

Ao Uub tynes - edaphic - within the prime Iérxah type:

h (Eamagacarpa) is to ve found in pure nr

Bullic
STOUDs along water courses at the hizher

almost pure
elevations.

1
r
Flooded gum (B.rudis) occurs in similar

situstions on large streams at lewer levels.

ountain marri, H, haematoxylongoccupies with
seriah stany knolls in certain parts. N

Sviamyp formations. Usually clothed with paper

Tl trae,

carndy plaip Shenak, Christmas Tree, Black boys,
ndoress trees. Al these sub types are islands in the
Sed o Jurran vwhien occudies the rest of the zone o
lrzagrective of aspect merely improving its quality accord-
ing to tne nature of the soil.

Cn the disintegrated dirrite soils,tnat are
derived from the intrusive dykesaigat here and there cut
tihiroussh the granite'formation,and washed down into basins
is 1o ve found a distinet type in which marri Predominates
Vith or without hlackbutt (E;patens)~ The Jaxraeh nsre
iedcihies the Zreatest developmeant (see photo) of all, but
it is alvays in the minority. The soil cover is oniten
Pracicen and black boys when present show & more vigorous
develnovment making 2, 3 and sometimes 5 heads. (see photo).
f@tive grasscs are here also found and such country is
alviays good Tor agriculture and all byt the smallest
bockels were taken Ub by the first setilers. B

Sub type - edaphie.

Alsng creeks. Banksia verticellata and Albizzia
lophanta, /

G Sand plain type:

‘Between the lime stone Irin/that skirts .the
Jod coast and the Daxling range the Jarran woodland ‘is
very ozun and the trees are shorter anq%dgknot gttain a
larze diameter. Mized with it in varyIlng progerties is
marri - hich here adoirts a very grand wide crovned short

7]
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Sboul, Dol habhit. . Gtaerii ias here found also. The

number of other treos of what would he n sacond otory i thue

dominant g wong ol Ho o woatlored s hero much sreater.
To those dlready enunerateg in the prime belt e must add
Native pear (Xylozmelum coecidantald), Pl Henganii,
Hiad ity Lro L e Mot o Prevulont su sre the black

boy and gzraes treaogs. in cexrtain DPario.noetnbiy between
Lhe tlugle forests and the sea, grass trees Zreving to 28
feelr in heisht are to be seen. It is undoubtedly gtill a-
Jarrah type but can no longer be calleq forest. It is
oben woodland.  The sround cover is mainly woody but
native griss is to be found ang clearing ang cultivation
has in paris enablad the establislment of pasture formegd
of cxotic graminae ang subterranean clover., Tre Jarrah .
here is vrons *o ferking and this is not due wholly to
Tire for 2%t ozcuis in the experimental plots rlanted at
Hamel 26 years ago And protected from fire. :

Sub ivpes:

Fan country. Tiis is sand over ironstone pan
as a rule and carries scrubby jarrah with grass trees
needlewood (hakea Sp.) Christmas tree.

Semi drained country. Jaclisonia, needlewyood
the jarrah is stiil) more dwarilod,

Suarmp type.  Mitalenar 3Pp. No jarranh.

- Jzarrah decipiens tyve. On the edge of the
limestone country on e coast where rocky knolls occur
B.decipiens occurs eltuer nure or mixed with very stunted
Jarrah.

Jerreh tuart, Jarran Karri and Jarran Yate
types. -

Jarrah does not enter the belt of limestone .
Proper but Tuart intrudes into the jarrah and karri Wood -~ -
land and a poor mixture results which is to Ye found
all along the western coastline: Where tuart ceases and
the coast turns east Jarrah and warri with an undervood
of peppermint continuesg and mixes in with stunted Karri.
At the mouth of the Deer and Franklangd Hivers the
mingling is with the crimson flowering gum; E.ficifolia,
and further east near Denmark vate (E.cornuta)‘occurs
in the sand plain in a8ll the damper s01ls

D. Wandoo type:

Jarrah and vepdos mix fer some distance on
cach side of the line rarked on the Ap.  On the jarrah
proper side vandoo is found in mixture on the stony
granite sitesjson the wandoo side jarrah is found on the
well drained poor Sandy cum. latenti sites and leaves
the clayey sites to wandoo pure, Lerge areas of very
inferior Provably quite useless Jarrah occurs in ihe tract
lying belween the main belt near i't. Dale ang Albany.
It is chiefly bure Jerrah in Scattered formation with
tattered fringes of wendoo in the northern half. On the
seaward side also g VWandoo misture is found and this
continues along the foot of the Darling fault to well
south of Pinjarrah.

P
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In the first 30 miles also occurs a white gum (E:Iane Poolei).
-Noxrth of Perth the mixture of wandoo and jarrah continues

©11ll the progressive drop in the rainfall first stops

Jurrah and then Wandoo. On the range itoelf and particularly .
in the neighborhood of Chidlow's Well occur wandco and

powder bark wandoo (E,accidam) in mixture with jarrah or in
isolated groups. '

Marri :

~B. Jarrah/SBhceoak: Here and thero on sand mixed with
secondary laterite there occurs very distinctive formations

in which jarrah and sheoak are equally represented. Such

a type occurs immediately to the north of Albvany. No-where

is sheoak so prevalént. &% here; the jarrah is however

poor and marri reaches no great size.

F. Karri country jarrah type: In this must be included the
tingles as well. On ironstone ridges running bvetween the K
better soil on which karri and marri are growing are to be
found good stands of jarrah which carry & much heavier
percentage of marri than in the prime belt. Grecat height
development is attained here and 75' piles have been
obtained. Here as in the diorite country bracken is often
found as a ground cover on the slopes of the ridges. The
.ridge tops show the characteristic jarrah soil cover and

the tree is usually pure. '

16. Small trial plantations of jarrah have been madc

in many placcs notably in Cape Provence in S.africa and in.
Mt.Lofty Range of South Australia. They have all given '
very poor results. '

2. Sylvicultural Characters:

The forest is an open ugly type. Its saving .
grace is its remarkable purity. The primelelt is by far \
the lecast mixed eucalypt forest covering so wide an arca s
 in Australia. Thec canopy is very light so that no light N\
| demanding plants are suppressed except under the oaks.
| The angular branching with its elbows and almost vertical
limbs carrying very often dead branchlets at the extrcmities
| gives the whole forest the appearance of being in dire need
| of something and shaking its nearly bare arms to an
junrclenting heaven. The mature trees require wide spacc and
| the number of trees of 90" and over to the acre on an
‘average would not exceed three msrchantable.trees.

Therc is . lways a large number of small sizc SR
tree growing under and often quite close to the boles of the -
mature trees. These appear to grow vigorously up to a
certain point and then to stagnate. Only when good opcnings
cccur between the mature trees do groups of poles or piles
exist. The felling of mature trees is followed by the
‘growth of the smaller trees if they have not been tee long
suppressed cr too fire damaged. _As is 1o be cxpected the
number of gronps of pole and pile weed in a virgin ferest -
is smalls Jorrah is a long lived tree and the period of
its 1ife beyond what we called maturity but what was
really economic mill sizc 15 years ago is many times the
120 to 130 years it takes it tc rcach that girdh.

L 24
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The foxrecst is open encugh to ride through easily and the
‘dbstruction is not the treces DUt the ovoulders of ironstone,
As in all forests of eucalypts the old hands report that
ne forest wes stiJI mWMo¥e open In the early days of the
colenve. Theore was less sapling prowsil_say they. Here are
figurcs kinily supplied by Steoate of 2 very gooed virgin
stands of Jirrch each an acre in extent. Doth are well
aveve the avercge which is between 600 and 1000 cubic feet

Per scrc. Hel.2 is lower then the highest yield I have R
mcasured which wes 5000 cutic fect u.be. The largest trec -

heg o girth of 21'5" and is 122' feet high with a 49' bole
and = velume u.b. of 764 cub.feet.

Summtrising the figurcs we find:

Bzmple Plot Ho.l (one acre).

-

o, Bosal Area Vel.
0.B. U.B. _0.B. U.B.

.Merchantable Juxrzah _ 16 166.28 148.2 4480 2880
Useless ond sunpressed jarrah S '

over 12" g.b.h. 26 27.79  20.26 - -
Useless and surpressed jarrah
~under 12% ».boh. .50 1.39 - - -
Morri ever 12% g.b.h. 10 36.03  29.35 - -
Morri under 129 .b.h. 4 0.16

Totelss~ 106 231.65

Sample Plot No.2 (one acre).

\

Merchantable Jarrah 26 189.79 165.54 5905 5005,
Useless % suppressed jarrah L
over 12% g.b.h. , 36 47,07  34.03 - -
Useless & suwpresscd jarrah _

under 12" g.b.li. 33 . 0.84 - - -
Marri over 12% g.b.h. 6 32.35  27.60 ~ -
¥Marri under 12% g.b.h. 3 0.14 - -

Totels:= 104  270.19

The total number of trees and basal area in
each plet arc high for 2 eucalypt yet the forest is quite
cpen. I the old hinds are to be believed a large
proporticn of the smeller sizes, say under 3 feet g.b.h.
have thickened up since the advent of the white man and his
fires. :

Like othcr cucalypts it is “crown shy" except in
early youth and sc requires wide spacing if it is to put on
a geod incremecnt. I anticipate thot under intensive
sylviculturc an average of 20 - 25 trecs 6-7 feet g.b.h.
will be attaincd per acre or soy o mean b.a. of 3% sg. ft.
¢r 80 sq.ft in all.

g D LR
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being thin aud narrow the question of a
Laps vafervood must be’concidered.  Of the

and Persconiss etc. are of no economic

icultvral velue is Lard to see.

Tent caterory, it reduces Tire risk

sual kerorhyvtic scil cover and »robably

selil thirough the agenﬂy of root ncdules.

net hizh howevero When these

Uﬂuthniv r—specr’wfw ©re awsent young jarrahshold +he Tield
coun vi in Letween the larzer stems auvd

come Stron;ly iato root competition

Y The apvearunce of this young jarrah

)Iegsin@ Ter it is all maliormed owing te Tires.

59 and 76 of +this tyoe axe repLeoeated in the

DJO san“le plo“s fiien e come to the sylvicmltural treatment

vou will see whet is thie technigue adopied in connection

Tith the small malicrmed Stems. '

with the o
iJ most de

f sand plain jarren

0
country &re oI have been supplied by stoate:

l. Applecrrss on the Swan near Perth: Counting 211
species, viz. jarrah, marri, ban.sia, down to 57
deBonle zEve 2 basal area of 357 sg.feet on 5 scres
°x /3.4 sg.it. per cc ‘

H
(8]

2. HMyaluwn, 9 miles vrest of Harvey.
Harri . 35.94 sq.Tt )
Jarran 376.14 sq.it ) on 5 acres or 107 sq.ft.
Banlksia 122..5 sq.7t. ) PEY acre.

Unfortunetely heisht ond number of trees were not talken.
The omission of thie less than 5" class makes exact
comperison of b.a. Impossible. It will be seen however
thet the bv.a. in tle sand Plain tyrpes is guite high

without the under &F d.b.h. clagss. As zlrezdy stated under
hecding 14 this type of jarrah is small in size and is
interesting cnly from & wpole and Tence post peint of view.

2l. Form above the vround: A tree ettain
1;0 feet but averazin:, 70 to 100 feet irith a-bole of 30 55
get. The ag;earunce of the tree is that of a stringybark
wihichh 1t would undoubtedly have been called hod it yowvmn
in Sastern instead of Jestern asustrslie. The bole is
remerkadly cylindrical in the nele pile cnd 0% mill log
clesses., These mili logs show 2 relation of mid zirth to

Zevoho 0f between 8b,zund 90p or in other words a2 form
factor of between 0.72 and 0.81. Many oi the short logs

give a 954 midgirth or a ¥.7. slightly over °9. as the
5

trees srow older and the g.h.h. passes 10 Ffeet root
buttresses ferm and the g.b.h. increases to a Zreztern

Cx e

extent than the mid girth. The crowm ¢irth also increases

and the tree adonts a form vhienh g & distinct waist

in the middle. This Torm becomes zccentusted in very loxge
. e

trees and the loss to the depiriment in alculating the
velume of the loz on mid girth ares inereasces, uc~u,11y
conversion is seo wastefuvl that there is prebably no
increase in utilisation in tlhese trces. The bhit and crown
arc largely wasted. Herce are examules. Uniortunately

* they only gzive the rélationsliiv of mid zizxth to Z.0.i.

I have no figures of crowm glrths:
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G.B.Ii. Mid.G. Relation  ¥.¥. Height Heizht Vol.
ft. in.. £t. in. 2 feet. Bole f+. c¢:ift.
21 ¢ 5 14 ¢ 8 8.5 46 122 49 839
20 ¢ 7 4 ;1 58 . 45 137 63 995

-

_ ‘he average of the jarrah forest however shows
@ reletionship oi' 90% on 2 form factor of 81 and in
estimeting volume by eye it was my custom to halve the
breast height diametér squared and multiply by the bole
length and to the result &dd one gquarter of it. Thus for
a 24 foot g.b.he log 30 Teet long it works out at 3% x 30
or 94 cubic feet + 4 of 94, or 117 cubic feet in 211l.
(Actual volume would run out at nearer 120 cubic feet). -
As the unit of measurcment was loads one entered 2% loads
as near encugh. Some of the larger logs would couse one
to drop down to a ¥.¥. of .72 and only ¥th wrould be added
or even .64 when hali the diameter squared was near
enough for estimution purposes. I counsel you all to
practice occular estimation of volume on this systems;
nothing teaches you better the form of a tree than to
visualise the space occupied by the bole in relation to an
imaginary cylinder surrounding it - to see the factor of
forms in fact, ' :

The crowvm of jarxah is narrow but deep, the
spring of the branches occurring generelly at a point from
the ground less than nalf the total height of the tree.

The leaves are however slustered at the extremities and the
total area or foliage & ._ways appears small. The actual )
spread of crown varies considerably but one may place it at -
between 40 and 50 feet for a well grown tree of & Zebslze of
around 901",

22. Tolerance: I use the word tolerance to cover the .
quality of bearing shade or root competition. Jith gucalypnts
it is my opinion that root competition is the impex tant
factor. Jarrah requires openings of at least 15 to 2 chains
but the department 2llows a regeneration blank to be &s
narrow &g 1 chain from stem te stem at narrowest point
leaving @ minimum hole in the cénopy between the crovms of
the two nearest treegs of 10 to 15 feet. In youth the trees
tolerate the proximity of large trees and develop into
seplings ard-devekep~infe~szpiings and these stegncte

until the competing trees are removed.

23, Root systems A strong deep system. It thrusts its
tap down betreen the boulders and does not make very wide
horizontal superficial roots. It is a wind firm species.

24, Plowering and seeding: No general sceed years occur
throughout the length and breadth of the jaxrrah belt. It
flowers and seeds about every 4 years by district. Its
buds form in January, it flowers in October and seeds in T
October to February of tho following your ~nd somectimes if -
‘. wetl sc.son occurs it m.y not sccd till June :nd even be
.jcirried over to the third yeor. Seed dispersal is f..ir .nd
"'reaches o distonce rpproximitely egqunl to the height of the
~trce. One would expect wider dispersnl for while the seed
. is lorge for con eucolypt it is recllycquite smel¥ ond should
| be crrried further. It Ffollows thot unless seed trees are
numerous thnt bleinks in the regeneration nccur.
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of, Germinction: Occurs in June and July and takes ploce
everywhcre even on ant heaps cnd 0ld stumps, tops of dead
vlockboys and forks of trees (A1l recorded Dy Stoate). '
The green coarpet thot results is o very remaxrkzble sight.

The cotyledonnry lefves aYe large and sometimes 3 in e

ammber.  The deveiopmant of the scedlings grovm 1n'the _

plont housc of the A5, was as followss

1. 7. 29,  Seed sown 19-6-29.
First seedlings appeared on 1-7-29, i.e. a -

germination period of 12 days. ==

12.7. 2 Wo leaves present. Cot, ledons large, emocrginate;

O

petiolute, trinerved, bifacial. Specimen collected
measureds

otylse. 12 m.m. by & m.m.
Yetiole 12 m.m.

Gham 2 Moo
Roaot 17 m.m. (tap root only developed).

19.7., 29: - 1 weesk loters
Primary leaves forming on stem between the
2 long petioles of the cotyls. Measurementss

1 week Jotyls. 14 x D mema
old. ~ Petioles 13 m.m. Ieaves 3 x 1 m.mo
Stem: 3 m.me.
Soot: - 19 m.m. (lateral roots now developing
wall).
3. 08.2G2 2 weeks laters :
Primary leaves much largers cotyledons
_ nersist gy roots, bhoth latercls znd tap,
} _weeXs developiug quickly and well.

old. Measursments:
Cotyls 19 x 12 m.me.
PetiOleSolS Moilia
Ieaves 7 X 3 .M.
Stem 5 m.m.

7

Tep root:26 m.m.

17.8. 29. Primary leaves growing guickly zlso length of

o wks.later:stem increasing rapidly. Stem is dark red.
5 vweeks Measurements:
01d Cotylss 20 x 14 m.m.

Petioles 15 m.m.
Leaves. 12 X 5 m.mo
Stem. 15 m.m.
Tap roots28 mem.

21.8. 29: 2 weeks later: :
Teaves ave now opnosite and decussate with
very shoert peticlas. Venation markedly
distinct. Intra-marginal vein looped and-

7 weeks prrominente.
olds . Measurements:

Cotvlss 20 x 14 m.me.
Petioles 15 me.m.
Teaves 28 x 12 m.m
Ileaf stzalks 2 mem.
Stem: ~ 32 m.m.

Root 31 meme. .
. Some specimens of this species appear above ground with -..
3 cotyledons in lieu of 2. Percentage of such in the box
would be 1%. Tew oil dots are visible in the largest and
oldest leaves. :

hY
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—
E The seedlings a s a rule persist thifough the B
summer no matier on t scoil Lﬂey.gexllauUe and whether
' round is buint or ~oherwise but if ash beds exist

18

cecedlings remain alive per sg. yaxd through tlhie
% .

(2
next surmer. Tnis is no advantaze as tuere are toc many-

hier colour and have & sreeter numbder

K3c whov ave somewhat foster growing buvt the addition.
ig only an inch ox so in neisght growth each Ye&X and so
is of 1liivnle conseguence.
The result of the 19/3 regeneration woxk at
Mundaring wes 21 eX xcellent germinaticn and the seedlings
-ve now 4 nchies hizh on an average excedlt on heavy &sh
Leds when shev average eizht to 10 inciies.

e length of time that jarran seedlings remad
in the slc7 _rowing steze is not kunowm. As mucii és z
zrowth hes ween obieined in the first three years avd at
Dwellingun 2% a year anpear-s to e the averaze, wnlle
1" 2 yezr 1is the average in the northern part of 1its
LoNnGe.

(WS

25, Liang : dsvelops large ligzno tubexs and its
early slow nclgub srowtii s probanly duc o much of the
strength of the pli T going tc foxm lizno tuders.

27, Micreorzhizas ifothing knowm.

28, Post seedling developments Owing to the slowness of
~rewth of saedllaos on the one hand,and to the fact thai
until recently no part of the forest was protected from
fire and “ll ) s1led seedling stems are in realilty

coppice st 8, no information can bte given on rate of
the grow rth o; saplings wiich have developed by this means.

3- 111. , _;QLcneIajjéngQgggiﬁygiz Thies is excellent
DUt zene Iully sreaking vnnecessary asg only 1ln rare cases

c.w. an area atv iundmxla~ where no seedling coppice
existed, ond one &t Dwellingup where it had 211 been
gaten out Ly goailse Reon ted seedting and repeated fixes
have resulted in seedling coppice springing from tine recd
tuoeru occurring vbryvhereo '

[
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312 to 315 @ SBylviculhural metheds empleyved in Treatment

and 32. ok opy, undergrowth, scil and use of
ThrEs

A dessiiviion of the departmentel metliod now
emplcved will e PTound on pages 14 te 20 oi the Y
¥anual- The seguence of operation is as follewss

1. aAdvance Hurn
2. Tree marking,
A
D
4

i

a2de cuiving of &ll mature and overmature trees
seneration cleaninge. o —

{4; Pemoval of useless trees and uandersterey
on Biswle whore rogeneration is desired with the -

reton v oo ttoin worthless trees where needed
as Sgoal nie
(B0 Uxin.
T Lo somn o s cingne NI of Wl T e

regeneration is secured.

The whiole teonh ig sov well descrived in the Menuel

from widcl I he 1led the above that I do net propese

to extract any ils. It is for you to meke a very

carxeivl svudy cse pages and so make yourselves

thioroughlsy sa: rith & regeneration svstem which is
sults in the Western State.

gliving excell

wuicds very vigorously indeed and,

] pNe=] “rom seedlings will probeoly in the
future e the mein method;at pdresent, thanks to th
enormeus number of coppice stems thet have zrown up ,
owing to repeated ifires, coppice may bve regarded as the-

seurce of practically all the trees that will e gsrown
znd Tinelly sawn as o result of the sylvicultural woik in
N, - e T A T
W -

Experiments have veen carried out with & view
to seeinz whether the populer belief that jarreh
seedlings require to Te bvrnt befere they would develop
is cecrrects This apparently stupid idees might have had
some foundation if the burning of the competing weody
shrubs whiich come up so densely enable the coppice Ifrom
the jarrah tubers to.develog mere rauidly. Seedlings:
between the ages of 6 and 1€ months end some 30 months
old were killed outriznht by fire. At 3 years and six
ronths mosc of the seedlings “.ere killed but the develop-
ment of the remainder weeg no faster. Since then durininzs
were carried ouv i ing and avtumn, at ages oi 4 years
and 3 months and veara and 9 months respectively, but

it is too scon %to report results. So far it dees not
eappear that burning assists growth, nor thet the '
seedlings after the first few years are much affected by
fire since they ceppice freely and quickly zeach the
original height growth. It follows that fire protection
sfter 3% years is not so necessary. ©Since a sSevere burn
is put through aiter regenciation cleaning and iizres

won 't run for two years aftver, fire protectien is only
important efter the 2nd year for a year and a helf.

{3tcate). ’

[
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4. Artificial Remeneration. ias only been practiced in

a very small experimental way to ©ill up blanks - But sece
page 21 ox the Manual.

4.+ 3ced oupplys Abundant. 29,000 needs te the 1b with chaff:

It stores well and no data are yet availadle
as to the life of seed stored in sealed containers - the
usual practice - cor.in ‘eags.

42. Direct sowing has been the system adopted in the
experimental work., No date available yet.

43. Nursery practice. None in W.4. I have never )
experienced any difficulty in raising jarrah seedlings in
South Africa., The trouble came later when I tried to grow
hem. They transplant well. They weie planted out at

9 months to & year old at the beginning of the wet season.

45, 463 Tools, Costs and Accounts: No datai

~

5. Tending after seedling stages

It is not peossible te define the limit in age or
‘height of e seedling jarrah., A fire is not necessary %o
tconvert a scedling to a seedling coppice for in drxy
isummers the seedling 4% high and say 5 years old will often
‘die back and coppice in the wutumn. Stoate calls a
secdling one that still retains its withered seed leaves
and if these are ndt present he calls it a scedling copnices
‘In considering thiis point compare young plants of white
mehegany at Coopernoci, also Bloodwood. A prostrate habit
scems common to all these and thelr early development like
jerrah is doubtless very slows The prcoof of whethexr a
yvoung plant is a seedling or a copwice lies in examining
the root tuber when the position of the shoot mekes it
clear which we are dealing with. '

At 10 years jarrah starts its height growth and
the protection from fire should then be complete until
the young trees are at least 15 feet high - they are then
15 years old at most. In practice it is impossible to
Tcontrol burn® over large areas and complete protection
seems the only methoed. Actvally since all the country
carries advance growth older than 10 yvears the zbove is
really merely theoreticali (Stoate

Apart from fire protection the tending of jarrah
in the sapling, pole and pile stages consist of improvement
work and this 1s concentrated in the grouns of trees that
gnist. On p.21 of the Manuval will be found the shoxt
description. Actually the work is tok young feor any
thinning to have been effected in areas regenerated since
the start of sylviculture in W.A. and improvement work

;consists meinly in the removal of old trees (by means of -~
tzade cutting) which are sluppressing younger cnes. The -
‘thinning of the pole and pile groups has been delayed

funtil the . re¢generation on the blanks has been esteblished.

i In short restocking the area with sound stems is thc first
business and thinning must wait. ¢ ’
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o Sylvicultural Systemss:  From what has gone veiore it
s cleaxr that a cleaxr felling system is not desirable
for the seed years of jarxah are toc fax apurt. There
are alresdy @ number of middle and smaller trees growing
mere or lOSo vigorously between thie mature trees. As
already stated Stoate, Shadly and Reodzer scheoled in the ™
H.8.W. tochnlquo of %Selection by g_pup"" introduced this ~—
method inuo the jarrah forests. Actually the forest is
net on 21l fours with the coastal blackbutt, tallowwoeod,
white stringy bleoedwood, white mahogauy otnnd' of tle
east coast. Jarrali,as has been shovwn, regeneroates cnd
develops to a pole under @ fair stand of big timber.
Again there is no possibility of favouring one tree
°5g1nut another 2s is the case with tallow-wood and
bleckbutt for marri which is not wanted while meking a
much better crown dees not come up in smaller holes than
jarrah. Actually the elimination of mesxri is done in the
regeneration work and in prime Jjarreh country thexe is no
daenger even without this precaution of marri becoming
intrusive. When areas have been felled of all big
sound timber and graziers have rung the stags the
resulting regeneration from seed of the stags has been
in the samz propertion of Jjarreh and marri as in the
criginal stand. The obvious system is clear felling with
seced trees. This gets over the spacod seed years. It
does not, however, det ever the diificulty of vigorous
youngey trecs already established. We can't aifford te cut
down 20, 30; 40 and 50 year old trees in order to attain
an_even Zged stard OVel 8 WNOole GOMpartments S6 in
virgin forest we mues remove the mature timber and leave
the vigorous trees tv.grow on and as these occur often in:
groups with blanks in between them the term selection by’
~groups may be applied. This is the case shown in diagram.
2, p.19 of the Manual., There are three groups and the

st of the compartment is an economic blank though of
course it carries useless trees. Sc the system is to
preovide conditions suitable for the development of the
regrowth. _All useless trees in the blanks are removed
\ADQ*‘je crocked coppice stems are cut back to recopvpice.
But this portion may contain insufficient advance coppice
;téms and trees are retained then as seed trees. So this

art of the compartment is worked on clear felling with
uCCd trees and the final result will be & compartment

axryln* an even aged stand over most of its area and

three groups which will be felled when mature and be
regenerated again on the group system. These are to a2ll
intents and purposes small areas of high forest worked
on a clear felling system but the ;elllng cccurs at &
different time than the remdnder of the compartment.

6
i

If one accepted No.2 diagram ass quite
representative, all the group selection portion would be
contained in the three groups. Actuclly the blank
portion may be in ony conditicns of uneconomic stocking,
indeed it may and deces usually contain some vigorous
middle aged trecs which can't be rezcrded as useless and
must be retained. These are Icuhlncd in the place of
stags as secd trees buc.thay cre kept till they are matures

€
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Regenexotion in the ferxm of advance grovwtlh in any ces
ccevrs in zrouvs and unless it is all so malformed és to

require cutting tack to the groUnd the blank part of the
compertment is rezenercted rether on the lines of the jryoub
siiclterwood system. Heedless to say there is no necessity
ioy & whelterwoed yet I don't know what else to call a number
of trees lert in for 30 years or more while the compartment
regeverates itseli.. There is no longer group selection

proper wut is really group shielterwood €¥ the uniiomm
shelterwood system @ccording as the regeneration comes up

in groups @nd these are expanded to flll the compertment o
the reseneration is well distributed and the coverwecod - you
see I txy to @void the term shelterwocod Jor no shelter is
necessary or desizable ~ is removed in trade cvu-ting

cperatvions.

Clecrly when these teke the form of stegs then
Cit.is a cose of clear felling with seed trees; the lattexr
SIe Iulg out IS spon 25 they have done tneir werk of B
. cesving sced, ond never Need stend longer then 8 years.
v05Uollj v half ringing the stags a copious seed fzll is
‘ossured in the flist season-and they may be completely rung
iin tweo to three years after regeneratiocn cleanlnn.

Dizagrom 2 becomes reversed When the 3 sroups
fie mTture. Phe portion now marked blauk.consists of a
mere or less even aged stand and the three groups are blanks
once the trees on them are Telled. Socner or later
"manaement® must foce the situationand decide to sccrifice
the groups Totr the sake of obtailning & uniform regeneration
over the whole compartment. The portions marked ol@nx will
be worked on some system of clecr felling with sced tiees
or the uniform system and when that time comes 1t wovld be
well to sell the poles on the three groups even at 2
gsocrifice end so start fair. : : '

"Hu

Tzking now Diz is
itely zzroup selgcii £
J‘W,J:::e:t cocrriss uns waich

ining trees of even & blanks

quu1r:mT regeneration. lctter are Iegenerated and the
sroups are improved. ouch a compartment will remain a
group selection arcee viz. & collection of sm&ll patches of
even czed forest for all time and only by a very grect’
sacrifice can the system be altered to anything epproaching
the unférm system or the group shelterwecod or the clearx
felling with seed tree system. o

I have ;nnc at lonﬁ*h into the question of systems
vecause I want it to be guite clear that while selecticn
by groups is the officially accepted system it varies very
much with .the stocking and in fact clear felling with seced
trees is far more usual than the selection by groups in

its cléessic form.

. BExternal dangerss Man, his stock and his fire stick,
rre the only sericus dangers thot jsrrah forests have to
foce ’

Hy ) ~J
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/1 - 73. ian-in & wild effeort to convert zood forest
inte wretched zrezing hos ocquired from t-e Crovin GIreds
of land within the forest ox clong its edges. As a rule
such holdings have 2 to 5 acres of marri or blackbutt flat
énd the remaoinder possibly 2OOj sometimes 1000 ccres, is
purs jarrch country. The holder acquiret grazing rights
over the forest “djoininb his Jropcrty cndy,since the
xexephitic vegeo tation is only eaten by stock in the young
leaf stogze.he bux n% the, ferest. The Forests Department

now controls the ierests nct the Lends Department snd

grozing is under very utIlCt regulations. The habit of
burning is so inOIanud in- the people thet it will take a
lorng time yet to cducate them tihot fire does harm to
forest.

The stockx in thé forests 1? very light and
consists entirely of great. stock - horses 2nd cattle.
There 2re no rabbits in the prims welt ond no sheep can
live in the fcrests. They ore only found on private
Troperty on diorite scils.

Insects and fungi:  Pine hole borer (Atractocerus
Kremserleri) enters wherever the bork is removed. The
rractice of zleeper hewers chipping trees to test straight
ness of grain has resulted in a large number of trees
welng rendered faulty at butt. The leaf miner Tinza sp.
does some damage. Jorrah regists attacks of termites and
of fungi but the hesrt while socunder than in most
eucalypts 1is often attacked by toth.

Cattle ond %crsas do ne horm to jarreh and
their exclusion from ::generated creds is only necessary
vecause of the rire risk they couse. :

fire his mede the jorrch forest the uzliest and
most deformed stand in Austrelia. Its extrocordinary
ciptcity of survivirg has enabled this species to persist
when o less hordy tree would long age have been vaed out.
An exemination of & nole stond 1s quite the most depressin
experience The evidence of repeated fires - they came
every 3 or 4 years - is written on the stems. No-one can
say how old are the 10 feot saplings, they may have been
burned back countlsss times, they show kinks at close
distances up the stem. Between 10 and 20 feet the Xkinks
arc o little further apart for the height growth is guicke
The leading shoot is still killed and a new one is made

N P e e « o~ [P SN S SR - £ ~ 3 Oy v o r
whiich is wnover & proleangetion of the 21ld. Cver 20 feot

[
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ordinary fires do not kill the leader but every now ond then

i fife occurs &énd this will defoliate large trees ond

xill

outr:v“t 20 ~ 25 foot smell pales. After such & fire

grcedy bronches breal out over both the branches and the

K

it

beles of the trees and while these foll off as soon os the

imain leaf ceanopy is renewed they leave little gum peckets

in the timber ci the bhole which depreciates the value of

W
v

For fire control metheds sce J.A. Henual,

iithe sawn product. -~ | v : T




.
|
i
{

16.

74+ Plants: All the xexophytic scil cover is = denger
bocuuse of 1ts inflammability in summer. It will clrry
2 Tire in three yecrs and in 4 fire runs fost. The tree
underweod is scme help in suppressing this growth and

casuarina is best for the purpose. Unfortunately in the .

best jarrah areos tree undergrowth is very lacking. The .
question cof introducing an understorey that will make use of
the soil and fight factors used by the xerophytic soil

cover 'and the unsaleable tree underwood has long exercised
the minds of foresters. It is the same problem thut
confronts the forester in the Mediterranean forests and - __
there Pinszapo and firs of Africa and Asie Minecr have been _
suggested. I certeinly am at a loss what to suggest for

the jarrah country which is toe far devm in the lauretum
climate teo expect success from such trces as these.

75 Atmospheric ggencies: Lighting annually causes the loss
of a number of trees and fires have besn recerded

fellowing & tree being struck; in no case¢ however has such
¢ Tire spread for the summer thunderstorms are always
accompenied by rain. Linc cyclones have on rare occasions
dene damage. ' " '

750 Erogicn. Owing to the very stony and gravelly nature
of the country and the absence of precipitous slepes, no
ercsion has occurred in the jarrah forests. Destruction
of 16,000 acres of jarrah by ringbarking arcund the
Mundaring reservoir v.as not followed by erosion but by an
increase in the s2linity of the streams emptying into

the reserveir. ' v

V7. Floods. Ne seriocus floecds cccur in the prime belt.
On the ceastal plains however the land is sometimes
fleoeoded during the winter a2nd fermers alweys pay attention
to drainage. . ‘

8. 85. Afforestation. Except for a limited amount of
experimental werk in blanks no 2fforestotion hos been done.

9. Statistical. For full details see Decennicl Review of
the cperations of the Ferests Department.

Forest Areca.

State Ferests. 2,423,600 acres. Compare this with the
figures given on the W.A. Statement Presented to the B.F.C.
vhich gives the aren of Staete owned but not dedicated
forests.

5
State owned. K
Virgin. 1, 291,700 acres.
Cut over with ceonsiderable mature timber
remaining. ‘ A 846,450
Cut cver with only ocdd merchontable trees ‘
' remaining ) o 314,450
Low quality forest. . _ 333,200
' g Total. 2, 785,800
Stete Forests as il 1929 2, 423,6C0

A ]
. Remainder 362,200 acres.
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I
¥rem vhich it will be seen that the bulk of the jarrah
rerests hove new been permenently dedicated teo ferestry.
This dedication differs from that of severcl states in
that it fcllowed clese enumerction or assessment and
therefore only ICul fecrest country is included in the
State feorests

Tree marking is now being carried ocut at

21 centres. ' .
The area regenerated to date is 45,000 acres,

vnile the preogramme is now 20,000 2cres annuclly.

7;17% acres of geed sapling growth heve been thinned and

2t least 10,000 acres should receive treatment during the

coming year. Top dispesal in the logging creas is an

impertant part of the work and 245, 291 acres hove been

dealt with departmentally.

e
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