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FORE~TORD. 

This Pamphlet covers a contiuuation of the work on the analyses 
uf the eucalypt timbcrs, the first portion of which was issued as 
Part 2 of the scries OIl tlw chemistry of j_ustralia \l timbers (Coun. 
Sci. Jud. Res., llust., Pamphlet 32). 

It is of particular interest, as it deals with the group of species 
whi(·lt haH pro\-ed to be most suitable for paper making ilJ .lustralia. 
I t furllll'r continues the attempt to use the results of analysis for 
purposes of identificatioll" alld, though the keys developed arc not as 
d('ar cut as could be clesirert, tlIPY han:' a very defiuitl' value, and 
have already proyed so ill the '"ork ()f the J)i,-i.~i()ll. 

Their full value will not be shown until a great deal more work 
has been done, and especially until other genera besides the eucalypts. 
haye been examined. 

1. H. BOAS, 
Ohief, Division of Forest Products. 

30th August, 1933. 



SUMMARY. 

1. An investigation of the dl('lllieul ('ollJpositiull of foul' woods of 
a group of Australian eucalypts, eOlllmollly \'dt'rrE'(l to as the " Ash" 
group, is recorded. 

:!. The samples pxaminc(l were obtaincd frolll fOll\' species, the woods 
of \\'hiel! may generally be described as light-eoloUl'ed, aJl(1 which are 
tll(' most suitable of the encalypt woods for pulpillg purposes. The 
species occur in the eastern portion of the .tnstndian continent and 
in Tasmania. The \\'OOdB an' snffi('il'ntly alike tu },('l](lpr irlentifieation 
from appearancc, density, and other physical eharacteristics difficult 
111 many ca~es. 

3 . .Forty-nine authentic samples were examined. These were 
cclleeted from districts as wiuely distributed as colleetion facilities 
w0uld permit, and consisted of sound truewood, mainly fl'om butt logs 
of mature trees. 

4. The methods of analysis emplo'y('(l \\'('1'(' thoR(, described in a 
previous publication. (COUll. Sci. Ind. Res., 1\.u st. , Pamphlet 32.) 

5. The study showed that these eucalypts diffe'r generally in chemical 
composition from the hardwoods of North ~~merica and, to a lesser 
degree, from the eucalypts of the Ironbark group which haye been 
deseribed in an earlier paper. 

fi. Some regular differenct's ill certain chemical factors such as 
total pentosans, percentages of "solubles" in various solvents, and 
" solubles" ratios, were found, and the possibility of employing these 
as an aid to identification is indicated. 

7. Variation of chemical composition \\'ithin a species was studied, 
and its possible influence on wood pulp yields is diseussed. 



The Chemistry of Australian Timbers. 

Part 3: The Chemical Composition of Four Pale­
Coloured Woods of the Genus 
E. gigantea, E. obliqua, E. regnans, 

1. Introduction. 
~ 

Eucalyptus :­
E. sieberiana.* 

III eUlltillnatioll of til(! "tudv of the' dlPlllical (:ompositioll of .\u~­
tralian t illl b('J'~, (,oll~id{,J'atiull 'jw~ been gin'll to ~()me of the lllun~ 
importallt "pecies of what i~ referred to a~ till' ",\~h" group of 
euealypts. jJtllOugh some of t he::;(' ti11lbpl'S lm H' be('ll extensi \·ely 
exallJined II itll ref(']'l'llC'l' to tlt,·ir I',dne~ as pulp II'Oo<ls, tlwr(' i,~ as yet 
no reliabll' ['('('onl of thelr proxilllate l·hewiettl vOlllposition. With the 
po,'isible a<in:llt of a Irood pulp industry, und, pel'hapH later, of all 
artificial silk imln~tl''y, a kllOldedge of the ('I[('mical ('olllpo~ition and 
ito variat ion within a spl'eies is of iJllpul'hllll·C'. Flll'tiwt'llIore, the 
timbers of these speeil's are strlll'!llrally similar, and 11 ready mCUllS 
of identification of the wood away from tlte tree is desirable, pllrtienlarly 
as the timi)(·rs behl1\'(' differently ill sen'iee alUI \I·hell pulped. The 
study of chemical eOlllposition bas therefore bp('n undertaken partly 
with the ohject of im'estigatillg dlemieal differellt:es betlYeen these 
species, allel partly to study the variatioll ,,,ithin a speejps. 

(i) Speclcs--The species are a,; follol\'s:-
(a) Eucalyptl1s gigull tea (SYIl. delegatensis), II'hielt, ill Victoria, 

is commonly known a~ red ash, IYoollybutt, or gigantea; in XCII' South 
lYall'S as a]'pine ash; and in Tasmallia as gUIll-top strillgybal'k, white­
top strillgybark, Tasll1alliall oak, or gigantea. 

(b) Eucalyptus oMi(jlW, whieh, in Victoria, is commonly knOlnl 
as messmate i in SOllth ~""llstl'alia as stl'ingybark; in NCI\' South lYall'S 
both as messmate alld stringybark; and in Tasmania as strillgybark 
and brown top strillgybark. 

(c) Eucaly pi us regnans, which, ill 'Victoria, is commonly known as 
mountain ash or rcgnans and, in Tasmania as Tasmanian oak, SIYHmp 
gum, or regnallo. 

(d) E /leafy pillS :sieberiana, which, in Victoria, is knowll as silver­
top or mOlllltain ash; in New South IV ales as mountain ash, coast 
ash, or black ash; anll in Tasmania as white-top iron bark or iron­
bark. 

Of the abol'e ~pe<:i{'s, the woods of H. ,qir;ardeCl all(l R. l'I'gnans 
.are difficult to distinguish, while, in some cases, samples of E. obliqua 
may quite easily be confused with those of either E. ,!]igantea or E. 
l'er;nans. 

(ii) Geographic{{l Distriinilion.-- E. gigantea is found at high el~va­
tions on the southern tnhlelallll" of Xe\\' South Wales, at high elel'atlOlls 
in the eastern mOl1lltainol1s parts of Victoria, aud ill Tasmania. E. 
obliqua is found in Victoria and Tasmania, in X ew South IT alJs along 

• Typescript reech'ed for publication ,Jllly 22n,l, 1933. 
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purtH of the Diyiding HallW', awl ill South .\ustraIia. III Ta'''lllullia, 
iT gro\\'s Oil large tracts of pOOl', hilly ('oulltry, i, \\i(kl;-' distri llllteu, 
and is particularly well den·loped ill the south. III Xe\\" South ,"ales, 
it occurs 011 the moist lilolllltaill'; of the enstpl'll .,ide of the s()ntllt'l'll 
tahleland auu 011 the eustcrll edge of the llortht'1"1l tnhleltl1ld to Il('al' 
thc (~ueensland border. it is found in the south-cast of S011th "\ustralia, 
and is fairly general in the highlands of Yictoria. E. I'ClIII(IIIS 

occurs abundant Iv in (,PHtral casterll Victoria and in Taslllullin. H. 
siebl'riana is fOlll~d ill tl](· celltl'al roastal, celltral tahleland, nlld sOllt!J­
coast districts in :::\('\\' South ,Yales,' and al~o 011 the northern 
tabl('land. [n Yidol'ia, it j." all1l11dallt ill lWlll~' parts of tll(' (,11';tCI'II 
('on,t distri('(s and Oll thl' ('u..;t(,j'll mountaill' up to ;l,."'OU fpct; nIH) on 
t Ill' Cape Otway Peninsnla. l Jl Tnslll~lllia, it OCelll';: Ilcal' the llol't11-
('ast ('oast, 

(iii) (·hl/,.(fr-lrri.~li('s (fnd r'8r.~.-TI1(' \\'00(\' of th\·"e fonl' speei,'s 
Hre ll10~tl~' light ill ('olonr, yarying from \\'hite to pale bro\\'ll or pale 
pink. In a fp\\' ('asps of E. obliqua, the colon!' mil:-' be l:ed-bro\l'n. 
They are of opell tl'xtm'p and have relatiyd~' 10\\- den;;itie". The \\'()Ods 
art' onl.\' lllodNatdy d111'ab1l', E. ol)/iljlla all(] E. sieber/allu heillg C01l­

,idered mon' dn1'nhl(' than H. f'I!.I/I/WI8 al]\1 l~' . .If/fl({l/leu. 
The timbers ha\'e a pll·nsantly light colonr, arc rp[ulil.,' stained and 

polished, and arc used l'xtellsin'\y in gC'lwra1 ('OI15tl'lH'tiona1 works, ill 
house building, and for flooring, f11rllitnre, a11(l cabinf't work. "\11 these 
woods are suitable for pulping, but, until recently, most experirnent:d 
studies have 1)('('11 ('onfill('(1 to the \\'oods of T,'. 1'r[Jllu/I.' and g. ()biiqua. 
The former has proY('(\ p:lI'ti(,llla rly suita bIe for ground \\'nod 1>nlp. It 
i., ('xpeetpd that mil],; for t11(' pn1ping of tl]('s(' \\'oo(1s OJI :1 (·ommercial 
Bcnle will shortl~' he (']'(·('I('rI. 

2, Materials Used. 

J.8 \\'as the C:l.";(' ~\\'Il('JI tlu' 11'oJlha]'k, \\'e]'(' ,tlldi(,d, ('\'('I'Y po,~ible 
(':1!'e was ('.\:e]'eis('(l ill tl](, ('olle('Tio]l of r('p],p'(,IJlatin' ~il1tl]('llt;(' ";:1 III pies 
of eaeh of the fOlli' sper·ies nnile]' cOJisidf']'Hlinn. TIll' "mllpl(,,, eon"i,t('d 
of n11\\'('atl[(,],f'<1, sound t],l1P\\'OO(l, \\'hieh. in lIIo."t CU"(·';. \I':!'3 eut froll! 
tIlP butt of the tree. III a fl'w illstm;('('s, \I'he!'e tll(' hun tl'1l('\I'OO<] 
~~\lllplp W:l~ (,(l1lsi(lel'l'(l to ]H, 11lls~tisf:H'1()1';-', th .. t1'llf'\\'ootl hOlll a top 
log sample of the ~ame tr('1' \I'as 11'::(,(\. 

The eollectioll of sam pIes was genCl'Ollsly 1111del'talwn h.\' of!i(·('l''' of 
lh(, }'Ol'l'st S('niee,; ill tlw States of Xl'\\' S()111h ,\\'al('s. Yidori:l. and 
Ta';lllHlliu. ,\ll sample, \\'('1'(' ('ol1ect('(\ ill HccoJ'(I:1IWe with regulatiolls 
dl'awn up hy offi(,pr' of tIl(' Di"isioll, alld <]('I11il., ill eOJllleXlOll with 
loeality, dimatC', rainfalL soil. altitude, cOll(litioll of tl'(,P, &e .. \\'P1'e 
ea]'eflllly ]'('('01'<1(,(1. n()t~llli ('uI m:lt('J'in I was seC'm'"i] \\'it h C'~l('h timhe1' 
8pC'('in1(']]. lIllll tI1(' idelltifi(':1tioll hI' T 1/(· ('oll('ctol' \\.", y(']'ifiel1. 

Endl ti111l1(')' ,.;alllpJr. \'::l." r:i\'('l1 a <li'lillg'nishing' lahoratory 1111111\)('l', 

[llld a portion \\':1.'; tJJf'lI pl'e]l<l]'(,r] for dl(,lllieHI allalys(·s. 

T!Je total lllllnhl'r of ';:lllJpI(, . .; frolll (,Heh sl)('('ir"';, togC'tlt('1" ",iiI! th'e 
1l11111bpr d(,l'in'd from (':I<·JI State, i, iw\ie[1tcd ill '1'"]'1,, 1. The nf'tlla'l 
10ra1it1' frolll \\'Jli('h (,l1('h sample 1\'~1S oj,tnille(\ is r('C'ol'd('d latC'l' ('['(' 
!a ?le 2), and the various distl'irts rOlJ('('l'lH'd n r(' fI PI' I'nx i lila t(·1." 
llldH'ntp(l on the 1l1nj)s (Ree pag(' 9), 
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T.\BLE l.-tlUO\\'lNU TIll<; NllMB]';R OF t;M,ll'LES OF EAClI SPj<;CH;S 

EXAM] i\.EV, TOGETHER WITH THE N U.MBEH DERIVED FIWl\l EACH STATE. 

Species. 
Total 

Number. 

XnmheT from-

New South Victoria. Tasmania. 
Wales. 

South 
Australia. 

-------.---------,--------- --,--·1-----

E. yigantea (j 5 
------ - -- ------- ------------1-----1------
E.obliqua 20 4 5 10 

----------------------------·---1-----
E. regnans 13 7 6 
--------- - - -- - -- - -------·1-----1-----
E. 8ieiJerian(t 10 5 4 

It '",ill be seen, by reference to Table ~ aml tJw mar, that s11l1lrles 
llave been collected from widely separated localities. The predominance 
of samples from Victoria a11(l Tasmania was influenced mainly by 
di~tributjoll, bUl also by tlyailahility awl by facilities for collecting. 
'With reference to the species E. gigantca. the discussion uoes not 
include analyses of samples from Tasmania, although the tree grows 
ill that State. O\\'illg to the lack of facilities, three samples only, 
;!lId these all frolll one dist!'ict, lweI beeJl l'eeeived ,dlCll this investiga­
I ion was completed. An examination of these samples furnished results 
';0 different from those obtained with other samples of this species that 
it was considered necessary to investigate their origin and to obtain 
furtl]('r samples from othn districts bofore an.v dEdinite conclusions 
('oul(l hn drawn. VOl' comparison, the results of analysis of the 
T;l~lllanian samplep an' ShOW1. Reparately in Table 2. 

3. Preparation of Wood Powder Samples. 

T IH: prU('l'll Hl'e mlopt(·d dlll'i ug the ~t udy of tll(' lrUll lw rk grullp 
( I) \\':1S employc(] ill the pn:raratio]l of wood powder samples for the 
pl'(,~l'1l I ill \'(·stigntioll. The amounts of brittle extraneous substallce~ 
O('(,l1!'l'illg' ill the woods wore, in most eases, less than those in the 
I rOil lin rk ,)'oods. On account of this lind of the consequent greater 
I'l'\)jlul'l iOll of \\'oody suhstall('(', most samples were less brittle in th(·, 
illlpat'l mill, :\JI(l, ('onsequelltly, the preparation of each ~nlllJlle oe(:upi(:d 
a groatpl' lI]j]()!lllt of time than was the ense with the I]'ollbarks. 

4. Methods of Analysis. 

'I'll(' f()lIowing dl'1erminatiolls wur(' lIlade ()]l all :;:111111\"'; :-­
Alkalinitv of ash. 
C:pllnlose.' 
I~ig-l1in. 
l'elllo;,;alls :ll1d pentosalls-in-cdlulose. 
Soluhility ill hot water, cold water, ai('ojlOl, ctllo!', N/8 sodium 

hydroxide, and benzene-alcohol (2: 1). 

Sin\;<, th(: methods of analyses, apart frolll those described by 
Rchorger (2) Hnd 11 a wley and Wise (3), are described in a prCVlOl1S 
publieation(1), it is not necessary to describe them here. 
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It shoulrl be noted that the ash content was not determine(l for all 
samples induded ill this investigation. Thif\ determillation had 110 

particular value in this study, espc~iall,Y when tIle alkalinity was deter­
mined in all cases. 

"Vltile the lower extract ive va Inc~ \\'al'l'Hll tell a l'ednet iOll ill extrac­
tioll tillle for many of the sarnpl(·s, the ('ustomal',Y procedure of 
extracting with solvents for fourteen to fifteen hour~ was adhered to 
in order to cope with the high yalues obtained with ~0111(! samples of 
E. ()l!liljua. With the grputc]' cPlll1lose r~ontellt," an(l co!'rcsponrlingly 
luw(1'[' extractive values, the number of ehlorinations nccessal'Y foJ' 
df'- J~lIification was cOllsi(lel'H hl,\' rei]u('cd, fiY(' fl'C<1l1pII t.1,v 811 ffiei ng. 

5. Results of Analyses. 

The results of all df't('rminatiolls al'e R(~t out 1JI 'Table :6, \\'hidl aI~() 
illeiudes tlw names of tlw 10(~alit.Y 11l1d Stat!' frolll which eaeh speeimell 
originated. All results are expressed a~ percr;lltages of oven-dry 
(105° 0.) wood, with the exceptioll of tit!: alkalinity of 1.1)(; aHli, which 
is exprcliscd as e(·s. of X/10 aeid pCI' gram of ovell-dry wood. Tl1<' 
ratio of cellulose to lignin for each salilplo lta~ also been included ill 
the table. 

For the purpose of any i'xamination of rpguJar differcnces hntwcen 
- species, the average figures fol' ('adl cldcl'luination ill each species, 

together with the maxima and mi nima, haye h('en set out in Tabk :3. 

During the examination of the l'p~nlt~ for regulnl' differences 
between species which might he u~rd as aids to ident ifieation, con­
sideration was given to t1)(· pos~ihility of (Iiffel'ence,; ill tlw dH'mieaI 
nature of the extractiyes. This was stndiP(\ indirectly bv the deter­
mination of the ratios of all the solubility factors oh(·~ain~(l. Certain 
of these ratios, which sho,,·ed regular cliif;'reuces hetween specic,~, and 
which iyere therefore tllOnght to han: some signifieallce, al'(' ineluded ill 
Table 4. . 

6. Discussion of Results. 

(i) (irneral Ohemical F,'atnrcs of the ll'oor!s.-With lIw cxeqltioll 
of E. nb7iq1lG. thr ,,·oods of the sperics "'rrr charai't('l'izecl hy their rela­
tively low extractive yalue~ allcl corresJlolidingl.,' higlt cellulose contents. 
In addition, th(~ ('ellulosc was fonnd io rxist ill a greater proportion 
than was the case with some of tll(' IrOllbark \\'oo(ls( 1), this faet being 
indieated hy thp highc}' ratios of eellnlos() to Jig-nill. 'I'llr I\-ood" we!'(' 
all eharaeterizerl hy a yrry low ash contollt and alkalinity of ash, 
nnd h.Y the gener:ll tewl('rwy of the total p('nto~:Jll ('ontpnt to approaeh 
the vfll11es fOllnel foJ' the haJ'rl1\'oorls of tllr lTnite(l Rtatrs of 
AmeJ'i en(2) un. 

(ji) Yariafi(J1I of ReliuLts within a. ;·,'pecies.--Taking i IltO con­
'sideration the geographieal distribution of thp samples examilled (see 
map) with Hie consequent varintions in conditions of gr?wtJI, soil, 
elimate, and altitude, tho valnes of all (letrrll1inations for 8a('h species, 
with thr rxception of g ()briqva. were uniform (scr Table :3). With 
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'fABLE 4.-- CHEMICAL COlllPORITJOK OF THE GIWtTl' (E. glga1flea., E. oiJfifjlla. 
E. rcgnans, and B. sl:ebel'la/(a).~BrGJ\'IFJCAKT RATIOS. 

bpecies. 

E. gigantw 

E. obliqua •. 

II> E. regnans •• 

I!J, sieheriamH 

Number OJ 
SampleH. 

Maximum and 
Minimnlll. 

Sodium 
H\'(lroxidp 
soluble to 
Hot-water 

soluble. 

tiudiulil 
Hydroxid, 
soluhlr t(1 
Alcohol 
lmlubk. 

Ii . .\laximum .. i 5.:l 1.1.4 
.\Iimmulll a.:l ;1.2 : ~-. -~--.- i- -.--.-. I~~~----

,:)0 ;Uaxllnulll ..' :!. 7 I :! a 
1 ______ i\Iitli~~I~~_:__I __ ~:J___ :----~::----
I 1:1 .\luximUIn .. I a.f, I'. 1 I. Ii , 

Minimum .. I I.:; I.:'; 

10 '\Iaxim;:;---:-~I--5-. ;;--- - - --:;-~7- -
Minimulll I J .1.1 1 Ii 

I 

~l)liiUlll 
H) dnlxidl­
solllUe to 
BcnzeIl(­
alcohol 
solubl(,. 

1:!.1 (fl) 
7. :: 

H.:2 
],0 

:!1i.4 
:~ 6 

5.7 

NOTE.-(a) In arrivhlg at the lWlXinllJlll values in tl.lis particular Ca:~CI tilt' rnti() 1(,; :--:IJlf{'ir 1:;1 L 
l;)\).\) has been omitted. In thl.::<. \o\ay a mOTe reasona\)h: range ha.<) be ell ol)tailli,d. III any (aSe 
tlll separation;; effected by u&ing thii'll'atio are nut aifel'tn1 l)) tht, t)missiOlI 01 that ullusually hi~h ratio. 

rderellct: to A. (}/J/t:'lua, the y:triatioll iu tlit, PCl'C(,llt age of extraneous 
material (~olltDilJed witbiJj th .. \'aJ'j"u;; I\'olid (;e118 was responsihle for 
fuirly wide limits for the extraetive values and cdlulo,l' coutent . 
.Pentosam, botll total allll t11os(; in ('ellulose, and the ratio of el'llulose 
to lignin, were not intiuc'lll,('d to the same dpgre('. the~c r(~,;ulls l)('.illg' 
much marC' uniform thall the others mentione(l aboVl'. 

(iii) Cum.jJur/son uf the rVoods wah WIIW XOI'Il/em Amo'/('(l/& 
IJ urdwo()(Zs.-Some interestiug contrasts Dnd resemblances are observed 
\\'hen the average values for some North American hardwood<s(2) [lre 
comp:lI'ed with the average values obtained for the I\,(lods of this group. 
"\s was the case with the Ironbark group, the ash contents provide 
all ()utstandillg COlltra~t, tho average nllw'., for tht' American woods 
being high and ranging from 2.12 per cent. fol' bal,a to 0.44 per eent. 
foJ' ~ugar maple, while those for these woods al'(~ extremely low, yarying 
from 0.05 per ('ent. (for F. obligva) to 0.07 per ecnt. (for B. rC,qnans). 
The extractive values do not reveal any great differences. With the 
exception of the samples R. gigantca (4.0 P(,l' cent.), the average 
hot-water solubilities of tl[(' (,nealypts (D.2 to 1+.:; per cent.) are 
greater than those of the American woods (2.8 to 5.6 per cent.), with 
tho exception of mesquite (Prosopis j711if/ora) CUd per cent.). The 
results for cold-water soluble mDtter are not muc·h diffprenL E. gigantea, 
on one halld, and mesquite, on the other, being the exceptions. There 
are little or no differences between the average results for ether solubles 
[md, sodium hydroxidfl sohibles. The average lignin values for the 
eueal.vpts (lD.9 to 21.1 per cent.) are shown to he less than those of 
American woods (23.4 to 30.5 pel' cent.), but it must be remembered 
'that the results have b{,pn obtained b;V different procedm·es. If the 
precautions for eliminati.ng extraneous materials \\'ere to be applied to 
[he ;\.merican WOOc1R, it is possihle that the lignin yalnes f~r ,be tim 
groups of woods would be much the same. Wi.th the excepti.on of 
E. gigantea (56.9 per eent.), the average cellulose contents of the 
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('Il('alypt~ (-~G.o tu .io.n 1)('1' (·(·IIt.) f:ill far ,;i}()rt of t!J"."(· "f tli(· .\lll(·ril·all 
\\'oods (;54.2 to 61.3 ]ll'1' (·l'IIt.), if \\'l' eXl·ludl' till' \',llilP for 1l1(·';([llit(· 
(.t,i . .) ppr ('PIlt.). I t i~ int(,],(·.,ting to draw a eUIllpal'isOIl ]Jet\n'('n E. 
oi)/iqll(L (.to.G P(·t· (·(·Ilt.) alld mrsqnite.* Jt i." not ]lu,,~ibl(' to (·()Iltpan' 
tlte aYPl'ag'(' \'nille, for tli(' rnti() of ('elllllo,,(' t(l ligllill Oil a('('unltt of' tll(· 
differ('nt ba,i" fa]' the dptpl'lltinnti()ll of ligllill in till' ,\u]('ri(',111 "'()U(]". 
It can bC' a';51lIltcd, [)I)\\"(·y(·r. that \\'idl tlt(· ('x('pptio)l of IllC',;<[uite, the' 
.\mC1'i(,<l11 \\'ood" \\'.mld lwYf' a greilter ratio of ('ell1l10se tf) lignin. 
\\'ith 1'('''p('('t to the an'rage p"lIto,all ('()Iltellts, j,;'. (]/(/IIIlII'II (2())': pel' 
cent.) is th(· only "1)('('ie,; which ('all he ('omparp(l witll .\mC'l'i('un wood" 
(18.5 to 2i.:l per ('('111.). if, again. mp,;qllitc (14.i pel' (,(,llt.) is ('x('lmle(l. 

'Sulllllling IIJl, it llIay l)c s:lid of t!uo,p f01l1' wood", thnt tIll' wood 
of E . .r;iqllnll'u i, tIle ollly ow' h('al'illg HIl~' I'Psel11hlal1('(' in ('1H'ltlieal ('Ollt­

positioll to JI10,t of thl' XOl'tit ,\llH'l'i(,l1l1 h;J)'(l\I'OOtl ... of \\'llidt allal.,'.,,("o.; 
arc ayaibhle. There i". ill addition. a l'iu'mi('al resemblan('e hl't\\'e(']\ 
E. (}b/i(jlw :I!I(1 llH'sqnit(·. 

(i\') .... ,.I!/II/jicu;/I·(· (II' IiiI' 1['"111/,, iii 11'1i<)1{-/)/I/jll//l! 1)l'oil'l'is.- Frolll 
a e1lcllli('al point of \'il'll', olliel' !!Jing~ heing' <'qllal. tl\(' prohahl(· l'allil' 
of theH6 l\'o()d~ for 1\'OOd-Plllpillg (~an be assc~spd from a ('onsidl'l'n t illn 
of their c('llul()s(' and, ligtlilt ('outellts, togHh(']' \\ith th('il' . .;nlilhiliti(·" 
ill sodinltl by(lroxidl·. Sn('h an pxamillntioll ,\'onl<1 .'('1'\'(' <IS a guidi' 
to proj('('j(,11 .,,;fndi('~ ()Il Pllll'illg <jwt!iti('''' In t1li" pani('nlaJ' ill"tall('(" 
tbl' lattl't' ar(' ahead,\' \\'(·11 kllU\\'lI foJ' th(',(' \\'o()(b, with tlt(' f'x('('ptioll 
of X. "iel)('r/(//IU. Hl~llel'.:lt thi~ "tage. tlte l'I'slllis (':111 (llliv ~el'\'(' to 
ill(li(~ate tli(, nlJ'iatiolJ ill jlo.""ihlr· yi('1:1s of pulp that lllU"t 1;(· (·xp('l'l(·d 
froll! t!tese woods. TIll' SlIlIllIIal'iz('d ]'('slIll" \\'lli<'11 HJ'(' ,"et Ollt ill Tabl(· 
;l inrli('al(' that thE' \\'(lOcl of g .If/qUI/I'·(1 lItn," 1)(' (·xpel't(·d to gin· tIll' 
g'l'('ate,t :'il·ld uf pilIp, \\'itl! th(, lr'a"t \'Hriatioll. \\'bil(· 10\\' .vi(·lds Illll"!. 
at tiJIIl'." 1)(' (·xl)(·('ted fr()lll a brg(· jlJ'opurti()ll uf th(· \lo()d ,Ii' H. (l1'//'llllI. 
Thne is little to ('IJOose het\V('l'li tIl(' wood" of 8. /'I'I/IIi/IiS :llld H. 
sic/)cri({/!u, b()th ()f ",hii'll ('ulituin, 011 tIle a\'('}'ag(', 1('"" (·('l1nlo,;(' tllHll 
dol'S that of E. yi!/IIIIII'Il, al\(l, at thp ,;all1P lilll(',. ,bow :I greater 
\'Hl'iati()lI of yil'ld, withill the' S],('(·I(·". 

(\,) T/II' /)/UYllliS/I(' j'II///" "/ ("'rll/ill ('//('III/ni/ Fu!,/(I),s.-,\ ~tnd." 
uf lll<l(']'u';('()l'il' alld JIli('J'():;('upi(' f('atul'l's ()f tll(' \\'()I)d, of tll(' ~l'l'('i("'j 

110\\' uudel' dis('lbsiolllia, ,hO\\'1I tlUlt those of I,'. (/I!j(IIII"1I and !I'. rl',//IIII.IIS 

mtd, ill ,;0111(' (,lise" of I,'. I)/)/ifji(.({, al'(' difficult to .~eJ!Hl'atc. There'ltay(' 
also he('n (,:IS(', when' tllP \\'OO(j" of' H. nhiillll({ alld e. S;"/I/'''/(/.II({ ('.0111d 

Ij(lt ('asil~' h(' "Clwl'ated. 

Fur diagllosli(' jJllrp()~CS, thp l'('su\t" "btaill(·d lillY(' ]'('('11 ('OII,idf'I'(·d 
from the t\\·o followillg points of \'il'w:-

:tdllal t1/;)'i'I'I'II('('S //1 d/l'III/Clt! (·(lIII/H),,/lioli. SUell as in edllllo:w 
('outent, ratio of ('('llnln"" to lignin, }J('lItosall ('ont(·nt. awl ll(']'­
('(']Itagp,; solubl(· in \'arion, '<lln'nt,;. .\sll eOlltellt awl alkalillity 
of th(-' a,lt h:lI'(' nL;() he<'ll (·OlJ.,id('red. For thE' l'nr]lo,(' of di;'r 

,('I1,;,;illg t hp diagnostic yalll(, of alit h(·,(· f:J('tOl'S, j h(· lllaxi mUlli 

and JIlillillt11lll yalllPs of ('a(~h lJa\'(' h('('1\ ''(OJ out ill Tahle 3. 

* Thi:-1 rrsE'llloIancc is ronfilll'd to c1H'mi('ftl n:=:pc('t~, 
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Di/fern/('es ill Ihl' (Jener({/ chemical jlJ'()j){'l'lil's of tlie c:draclil'e 
materials, SOlllP illdication,.; of which lUlI'(' beell obtaiued by 
ll1('aIlS of a study of tlH'il' l'datin' 501nbiliti{'s. Hatios of all the 
solullility fa('tol'~ obtaine(l during tllP allalysis haye bpen ('alcu­
latrd, al](\, aft('l' a nitical stud:v, olily t!tn'l' of tlws\' hay\' been 
fOllnd to haw allY yalue for tIlt' identifi('alioll of the timbers 
of the species of this gronp, llauwl;-.'-

The ratios of solubility ill X /S sOlli 11111 hYIlroxide to­
Hot-watt']' solubh'. 
~\_lcohol soluhlp. 
Beuzrne-aleohol soluhle. 

The maximulll and minimum YHlues of tlH'se three ratios are to 
hr found in Table 4. 

The r('snlts ('olltailled in Tahl(,s ~1 all<1 + han' beell il1witratcd 
gl'aphicll11,Y in Fig-un's 1 to 7, the shad('d pOl'tiou ill each ease illdicatillg 
the !'allg-(' of that pani('nl:J I' (ldel'lllinatioJl or £aeto1". III Fignr('s 1 to 
4, the an'l'agp yulnes haYI' abo he en indicatl'd hy m('an:, of arrows. 

By l'd{,l'eu('e to Tabll''; ;3 alld 4 aIHI to Fignl'l':i 1 to 7, it ,,,,ill he 
~een tllat son1(' deterll1illHtioll~ a1](1 ratios do ,;\]()\\. defillite difference," 
het,YI'l'1l spP('ips, 1[0\\·1'\,1'1', there are no fa<"tur, ,\'hich ('onl(l he used 
ill all NI,;e, to s('pal'<lt(' ddillitd,Y the wOOll of 0111' specil's from all of 
the others, H(,l1('(', tl1(' diagllosti(' ,·aInc of' the rI'snlt" i" limit('d, nlthongh 
t It('~' could frequ(,nt 1~' ],(' nsed to u id ot]lI'l' 1l1('tlLOI1~ of idellti ficat iOll, 
.\ IllOl'l' detailed ('ollsid('}'atioll of Ill(' signifi('Hllt flj('to]'s is gin'lI helm\'. 

(a) Toiai j'(,lIiuSl/l/s.--This deterlninnti(\ll (';('1' Platc ], Fig. 1) 
lUI"; potc1ltial diag-noSli(· \'nille, h<'('[Ins(' SHlIlpl(" of /,', gigantea (17.S 
to :2:2,:- [H'!' cellt.) lwl'f' IH'I'll foulld to lw\'(' 11 gJ'('Ht('l' p<'ntosall content 
than do those of' H. (lii/i'/III! (]:l.:2 tl) jf) . .) pIT ('('nt.). [u nddition, most 
sample,.; of E. J'CYIl({lIS (l.G.1 to 10.3 1)('1' ('('Ill.) ('nlitailll'd pellto,.;ans ill 
qnalltiti('~ great!'r tlwlI ] 6,;; pc]' ('ell!., the latter lwi1lg tlu' highest yahw 
obtailled frol1l an examination of hl·enty snlllplf's of H, oMil]lI((, 

(71) P,;,dracfir('s-Ifoi-lI'a/c]' ,'-,'o/u/)le,-Of tll(' ('xtl'actiycs soluble in 
water, samples of H. (l7J/i(jl{il (7.9 to 26,6 per e·e]]t.) ('olltailled more 
thall ~alllples of E. gil/IIII/PII (2.4 to 6,5 pel' ('(,llt,) (sec Plate 1, :Fig. 2). 
~rall~' slIlllpks of 8. reql/U}/S (4.S to 1,).:1 1'cr ('('111.' ('Olltainf'r] quantitics 
gl'eatl'l' than 6.;') pf'l' cent. of material soI111)1 .. ill 1101 \\·[lte]'. 

> llc()7/O{ ,\'o!u1J7I',-Snlllp!es of 1':. gigllllle(( (1.6 to 6.:3 pel' eellt,) may 
l'c:J(]ily bc distinguish('d frolll those of E. nblil]lIa (10.1 t() :20.1 pCI' 

cellI.) (SC(' Plate 1, Fig. ;1) hy tit!' (l('H'l'llIillatioll of th,· 11111011111 of 
material solnl)lr in alcoho1. [n uc1ditioll, ,.;alllplc" ('olltaillillg' mOl'e 
th:11! :20 pf'r cent. of material Roll1hle in alrol]()l ('onl(1 confidently lie 
id,'nlifird as E. ol)/iqlla, 1)(,(,:111';(, sampleR of g )'<'(/II<1I/S (1.:1 tl) 16.;'; per 
('eIlL) :llId l~', ,~If'/)('),IUII(l (-1.:1 to 17.7) lian' 1Ie('11 f01l1l(i to (~olltain 

qnantiri('s ",lli('h :In' a]lpl'e('iahly leRs than this, 
.""I,I/l//ill! ill Rf'IIZi'lIi'-(//,'oli"i (:2 : 1 JIi.,'(I/!'e),-,\ del('rmill:ltioll of 

1 he' HI!1()nnt of material ",hi(·h is soluhll' il\ ]wH/p]]f'-all'o]loI111i"tnl'l' (8('C 

1'lnt(' 1, Fig, 4) \\·on11] ;2:('I1(,l'nll~' H:parllll' 'i111\1]1h'" of e. (//;1(11\1, 'I (0.3 
'to :2.:3 pcr ('('Ill.) from tllOS(, "f E, IIb!iljl/!I Ol,f) to 21.1 pel' C('lll,) and 
'frolll thn,,,;(' of E, SI"/JI'l'i(/I/(1 (:l_;; to 11.fl p<'r ('PIlL), 11111 II(J from 

,<:llllj)l{,..; of 1:'. I'I'(/II(/il.': (O,f) to ~,f) pel' (·(,llf,). III HI1<litio'I, "~Ihlf'~ ill 
('seC',..; of 1:2 pCl' ('Cllt. wOllld g-ellerall~' illrlic-atf· ";lH'h ~all1pl('s t" he E. 
ali/i'L/'a, 
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PLATE 1. 

F,G. I. FIG.2. 

FIG.4. 

Showing variations within "pecies and regular differences between species in 
total pentosans ,wd percentage~ 80luble in hot water, alcohol, and 

benzene-alcohol (2: 1). 
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(c) E.ril'aciil'l? Raii(}s.-.\s a llieall~ of i}](li('atillg' (liff('l'enc('~ ill 
ciwllli('al nature betweell the extractin~ substaJl('(''; of tile species, con­
sideration was gin'll to the ratios of yarious extJ'al'tin' ynlues obtained. 
Tho,;e \\'hieh are cOllsidere'(l to han' SOllle' significance are as follow:-

Ralio of Solubiliiy in lYj8 k .... ·odinm Hydroxide to flot-walel' 
Soluble.-By mealls of this ratio (see Plate 2, Fig. G) samples 
of E. giganteu (3.3 to 6.3) could generally be separated from 
those of E. obli!flW (1.8 to 2.7). In addition, yalnes ill excess 
of 3.5 would gellerally indicat(· the correspondillg' ;samples to be 
E .. qigantea or E. sieheria/i(/ (l.f! to 6.6) rather than E. obliqllu 
01' E. rcgnalls (1.:3 to 3.5). 

Rafio of SO{lIbili[.'I in XIS Sodillm IIydro.cidc fo Alcohol 
Solltble.-This ratio (see Platl' 2, Fig. 6) would generally 
separate E. gigantea (3.2 tn 9.4) frolll E. ohliqlla (1.40 to 2.3). 
The small yariatioll 0'1'('1' twellt,v samples of the latter species 
is llote\\'orthy. Yalues ill PX(,C'SS of G.O would, in most cases, 
indicate B .. qiq({n/Nl or E. rl't/nans (1.8 to 11.6) rather than 
E. obliqua or E. sieber/CUI(( (1.6 to 4.7). 

Ratio of ,"'olubifify III _Yjil Sodil{m Hydroxidc to Benzene­
_;1.IC07101 SohLhle.-(See I'late 2, Fig. 7). By llleans of tl1is 
ratio, samples of E. glgantea (7.3 to 12.7) may generally be 
separated from those' of E. obliqun (U) to 6.2), and of E. 
sicbcl'iallCl (2.;") to .J. 7). In addition, yalnes ill excess of 6.5 
,,'ould, in most (,Hses, indicate samples to be of E. gigantea or 
E. rcgnalls (3.40 to 25.4) rather than of E. obliquu and E .. 
sil'bl'riana. 

}'rOlll a cOIL,i dcn1t i()ll of the r(','nlt" "'hieh an) dis('u~.,(·d a hove and 
which a 1'(' J'(·(·nrd(·d in Tahles :3 Hlld 40 atHl in Eigs. 1 to 7, it i~ ohyious 
that a sclwJJt(· for the ('()lIlplcte s('paratioll of the,e ,\'C)ods usillg: ellC!1licaI 
allalysis call1lot be deC'eri bed. There are ill"l allces, howeye1', will'!'e l·hemical 
analysis ('an he US('([ ill ordcl' to ([i",tillguish lw(\\'t'('ll the \,,~O([,; of two 
of the speeipo, for C'xtnnple, tito,!' of h,'. Uiflonil'U aml E. obliljllit and, 
in this way, SOU](' a"'sistallc(' in tit(·ir separatioll ('all be giYell tf! other 
lllethods. ]ll "iC'\\' of thi,;, a (liagr:lln (s('(' Plate :3) has beC'll prepared 
in order to ,;ho\\' the gl'lleral s('heme by \\'hich these ('hemical methods 
may be nSPll. L'ntil the (""'('ntial ehemieal factors are dptermim'll 011 

a larger lJUIllbel' of \\'id(·l,\- distrihuterl anthplltie sall1ple~, the se[Jel11(, 
must remain tenta/in' a III I be' treated ac('o)'dillgl,Y. This applies par­
ticularly to factors t'()II('I'),llill~ ~all1pl(', of E. UiU((lIil'l(. [H'('an:w, ill the 
pJ'e'('llt study, 110 SHll1pl('~ of this spe('ie~ frolll trees growillg' ill T",lllallia 
haY<' heen illeinc]('(1. .\s aIn·ad,\' lllenti01lpd, ttl\' olll:-' '''1lI[l1\'~ H"aibble 
were all obtained from the OJH' locality, and, ,ill('" C'ill'lili(':tl illlah'sis 
shO\\'(·c\ SUdl it C'01ltl'tlSt bet\\'('('l1 tllest' '''Illlpl,'.,; mH\ tho,e (·olk(·t('(l' on 
tltp llwillland, it ",as d('('idecl to illYcstigatp thi·i)' hi"tor.,' alld to obtain 
sampl(,s from other districts llC'fore pr()ce(,dill.U' \\'itlt fnrlher dl('mical 
,;tllcli('''. The sc·helll(· d,'scrib('(l is, of ('om·.se, only u~dul 1"hen applied 
to ,;olllirl truC'\\'oo(l of mature tn·('''. 

III .'pite' of the limited nature of the sngg('sted separatioll. the schemp -
Ita.; ddl11ite possibilitie" pal'ti('ularly as all airl to other methods of' 
id(·lltifi(·,~Jir.'n. It i" ]'('eoglliz('d that there might well he some difficulty 
,,'h('l1 a ('hemieal det('rlllillatioll giy('" ~illlilar results for Olle or-two 
st1llLples of eaeh of the two sp('(·i('~. Hm\'(,H'l', in 1ll0~t ('as('s, this is 
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:-:howing the sehellle by which ebemical analy"·''; of \ I", woods of J'ile "pecics 
E. giganlea, E. obliqlla, E. regnans, and E. sieueriana may be u.'ed to sllpplemellt 

macroscopic all'! microscopic studies in the i<ielltilicatioll of specie.;. 
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not YC'n likely to OCC'HI". \rhere the result of a determination is well 
ami," f;'olll th;· nitieal or on'l'-lappillg rang!', a considerable measure of 
certaillty might be expC'cted in the separation, If olle or more other 
fac'tors, ,,'!Jell cOllsic](.n·d, eaeh pointed ill the same direction, the degree 
of certnillt." would Ill' lllHCh illereased. 

7. Conclusions. 

The clH'l1lical ~tudy of this group of eucalypts has revealed man:;" 
di fferenct'~ but fe\\' resemblances between the eucalypt woods examined 
awl the hanhroods of N ortll .imerica, for which analyses are recorded. 
'Kith the ('xc'C'ptiOll of samplc·s of R. yir;antea, these eucalypt woods 
cOlltaill appreciahly ]owC']' contents of ('e11ul08e and of total pentosalls 
than flo most of the Xorth .\merieun harclwoods. 

The ]0\\"(:1' extraetive contellts and relatively greater cellulose 
eontellTS of these c'llcal?pt woods, wi tll the exeeptioll of some samph·s of 
E. ()b7ilJllU. affc)l'(l a ('ontrast hetween the \\'00([,.; of this group and of 
some ]1lelllL)('}'s of the Il'onhark group. 

The study has indicated some regular chemical differences between 
some of the ,yood" examined ,,·hich may he used to aid other methods 
in the lrlentifieatiOlI of 11'00(1. 

The results with respect to cellulose, lignin, and sodiulll hydroxide 
solnbilit,Y. ohtainpd on properly prc'jlal'C'<l, l'epresentnti\'(', and anthC'ntic 
samplc'" are of interest in eOllnexioll "'ith the proposrcl '\'ood-pulping 
indw;tl'Y, on aCCoullt of tlw \'1\lnahlp illoi('ations fllrnishrd relative to 
\'[lrinti:lll \\'ithin n speCle~, 
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