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B. F . ’ K UKA C}1KA~ Botanist~’

A b s t r a c t

Des r ih e s  a new t echn i que f o r  so t  t e n i n g  wood , u s i n g  a 4 p ercent  s o l u t i o n
of et h y l e n e d i a m i n e ;  a shortcut method for removing silica and c r y s t a l l i n e
m a t e r i r i s  with hydr o fluori c acid ; a method  for rapidl y neutralizing
wood blocks which have been treated with hydrof luor ic acid ; and a
method for maintainin g the flatness of sections through staining ,
dehydration , and clearin g. Methods described a re  app l i c a b l e  to wood
with ~r spe c ific gravity i n  excess of O .75 .p

I n t r o d u c t i o n

>-

The difficulties encountered in the preparation of microtome sections
of wood are full y appreciated by wood anatomists , particularl y when the
wood b e i n g  s e c t i on e d  is in  a higher density class and contains silica ,

I i i  as i s  the  case of many species  of the Chrysobalanaceae , Lecythidaceae ,
...—J and Sapotaceae .
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I ) , s (  i i I t t  f i t i 1 I i  ~ t i i  liii t i l l  t~ i L I i  II ~~~‘ I i i. ’. ’ i I i i  I II~ iii .ii i .i t (ifih l .11

st l i tV Of  t I t I ~ ~~~~~~ II ( . 1 )  . I I I * 1  ‘ii I I I  t r oui i i  i ’l . .’ IoI i~~I\  t - t , t . , ht  i

~i i i i - l  i i i i ~~~ . lIigli I~ i t i~~ t , i i  t i \  ~ i t  t i t i t .  i i i  I si i t i t s in i i  pr i l i  ‘ I i
lii a i i r i . i r k , i t i v  s t i l t  ~~t i  t~~~~ o f  t L ine iji l ~ i t i t  .1 1 1 1 1 1 1  m imi of I i  is t  r i t  l i i
I t i I i  I , t III t I i •  p I 0~ (~ l i i i  I. S I. I I I I i  I l i i  I i t t 1Ii
- :~ p i  le nt i t t  hil t e t , p t i i i  1’, s t t lii• rme 1 h v t  i s .

Ilie iii hot W II 1 I~ t III f I I St  t (I itini I t that t 1II ~) lo t  t Iii I S  i , S( r i bed
ire rio t the  ‘ I  i t t  ~~~i f ’  a n t i  t h i t  m nrqirovt menit S W I  I 1 i e r t a  I Iii y t i  ur ~ m t h
respect t o t he t I nu’ — I eiiipi’ r i t ii ri S ( tIedII h’s • Howeve r , I. lie I a t I hat t
W I  S Ji()S S It) It t p re t -a i t ’  t I o r is  of  200 pt i f s  of  S ipo  t •n t i e  iii i
month shoni hi lend w i t  .~~~~~~ t o  t ho~~. Wi lt) have avo ided the s tud y of  dense
woods simp ly h i t  , mii s i ’  they w t ’ i  f ’  ju d geti ‘‘ too tough’ ’  or im poss I ide.

Rea8eri t s a rId E ju pmr n  t

The reagent used f o r  s o t  tening the wood is eth y ltn ed i dm i ne (he r e m  I t e r
referred to as ETD) and is generall y av i I labi  e i r~ ( (nu t il t r i  t i oris ‘ 1
98 to 99 percent. The full—strength solution is an ir r i t a n t  to tim e
sk in  and the fumes a r e  very  i r r i t a t i n g  t o  the eyes and nose , so hand I ing
should  be in keeping W i t h  s a f e  l a b o r a t o r y  p r a c t i c e . In t h i s  p ro  i - h u t ’ ,
a 4 percent so lution of ETD in ci ist i l l ed  w a t e r  is Ut II i i e i i . ~ o ,d  b l o t  ks
which have been t reated in  the 4 percent so lut ion iri be ha ndled w i t h  I lit

bare hands , the sol Ut IOfl does riot fume , and mi u rot one knit e edges .m r’
not a f f e c t e d .

ETD is a swell ing agent which increases the t t l  1 ~, il I v iulni-’ si i ght ly
beyond that obtainable hy s imp l y saturat ing iii w a t e r .  lii et  t t ’  t , t h i s
reduces the d e n s i t y  of the cell wall arid thus makes s e t i o n i r i g  1
dense woods pra c t I ~ab1 e The swe l l  ing i ndu ed by the Eli) is p r~~ t i cal I y
e I imi nated (fur i ng subsequent proc edu res . Th i s SO h i t  ii has no e ft e I on
si l ica , crys ta ls , and other ce l l  i n c l u s i o ns .

Hydrof Iuor~~ ac id  ( HF) is used in t h i s  prc ( edure t o  remove s i l i  .i and
crysta 11 inc m a t e r i a l s  f rom the wood 1) 1 ock s  w hi  Ii t u r n  i sti t ra nsve rst
sect ions . W i thout t h i s  t r iatm e nt  i t I s i m pos s  I hi e to prepare  lii gtm — qu a ii ty
transverse sect  ions of dense wowi s . Connie rc i at  HF s usna II y av i i lab! t’
in a so lution s t rerigt h of  48 percent . In t h is 

~ 
roced it re t lie so I u t  i on

Strength is reduced by one —ha I f by mix trig eqil i I vo I iimes ~i f co nnie’ r i a I
HF’ and d is t i l led w a t e r .

As wi th ottie r St rong reagents , extrem e ca re  mmi s t he ex e r c i s e d  in the
P handling of HF s o l u t i o n s .

The onl y eq ui pment requ i red i s a v a cuu in— p rti iuc t r ig s y s t e m  mimil a heat
source suc h as an elect. r i t  hot p la t e .  Flu’ v a unum s y s t e m  useil in these
procedures cons i sted of m dry— t o m  I v at  iiurn t iess I it or wi t li ,m sI ee V t ’—V a  I ye
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_ _ _ _ _ _ _ _ _ _ _ _ _ _  .



P l- ’ • 
~~~~~~~~~~~~~ 

i t  I

~~~~~~~~ :.: 
J 4 1  I ‘ . I~~~~~~~~~~~~~~~~ 4 

- I

~ 

‘

~~~~~ ~ : ~ ‘ ‘ 
~~~~~ :~~~.

~~~~~~~ ‘ 
j • 1

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 4 ,_ _ ,~~~.

‘ I ’  ~~~~~~~~~~~~~~~~~~ I ~~~ 
i ’ 

~~~~~~~~ 

I

I 
I ’ l l  I ‘ I

I
, 

~~~~~~~~~~~~~~ - ‘ ~~t 1. r .~~~ t~~ ’ t , 
,

~~t ~~~~~~~~~~~~~ (* (i~~;
I j..I :1 ~~ 

-

¶ ~ r -~ - ~~
‘ 

~. .~~~~~ 
‘ . :. 

I ‘ •

~~~~~ ~ :i;’ R~
;

~~~~~~ 
(
I •
.~~ ~~~~ 

‘ ‘

~ 

•
1 

j t  i4~~i
t~, ~~~~~ ~ ~~ ~~~~~~~~~~ ~ 

~~~~~~~~~ 

. .

~~ 

•

~ ~~ ~~~ ~~~~

‘

_
~~~J~ 1~~~ . I ,.‘ L I. ~~

. ~~~~~ ‘
~ t

~~~~~~~~ 
‘
~k,~~ €i~ j ~~~I~ fr ‘i

’ ‘ ~ 
.
~~ 

I
~ l i~~~

‘
~ •~‘l ~ ~~~~~~~~~ 

~ ~~ 1~
’
~~’ ..‘l ~

,~‘. .~:~‘1’~i i l l k . ..1
~~~

)
t i f t L ~~i

~~~l:ds11~)V~ 
I. & iltu, ~~ it~

k.~4 kt 1

F;xamp I e o f  st i  - i - t o s — — ; m wood t hat had never before ~~~ .

been Sw - c t t 5 t  Ill ly s & i - t  loned was cut quickly by - 
~~~~~~~~~~~ Lthis new method . ~ yrti 1um a cu~cj~~ fQjj~ - - - ‘

( P i e r r e )  Ba f t  Ion is a wood from St ir m a n , w it h p
a spec i f ic gravit y of 1.20. Fibers are cx— ~~~~~~~~ 

\
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t reme I y thick walled • sc 1 e rot ft t v loses ,
scle’rot i t parenchyma and wood rays. The ray 
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l i i i j  le ’ ( t I  m i  i s l i  i n m I  o r .  The s l e ’v e —v a  I vc pernii i ts the V I I  JUni t I  to ’
p I .uced III ‘ f i l l ’’ 10 1 V I  ry m iug pen otis of t inc .

the aut hor IS 0 5 1  R ’ i  I I i , ’ t t  S l e d g e — t y p e ’  mi c r o t o r n e f u r  s r -  t m I l l i n g

t - t i . ~~ t i r v W I t ,  i-or S i t  l t ( r i I r l g  w i t h  i c u l t  ir ig angl i  o f  ~~~ a k n i f e
i t t ing I t  i t  ( I i  I he i n s t  r iuin eti  t ) W I  5 m y  I S i t  I s t - i t  I t> ry . ‘ftc I it I m i t  g

i s  lb.’  i t i ~~It 1 I I ’ tS i ’ t i  t lit’ kiu t f e  ed ge nd t he t i m  1 1  t ion I f  kri i f t
I i  i c !  It is t - : .,t r in.’] v i n l p o i t m n l  that  t l~ kn i I ’  hr Ii ri i Iy 5 ( 1  U t  1
L i i  I t s ti l ler arid lb t t  m u  c ’ la i np i rmg Sc r e w s  oud c l a m p i n g  1 ’vc rs  t i ’ -
t u ~:fit A l l s t  10111; w e ’ re cut at a set t i n g  III 22 I ni ( r I l l s.

Sect ion in ~ Blocks

I t t - p a r e  t he sect ioning blocks ca refu l l y to avoid di sapp ointment it t h e
time o f  sec t  t o n i n g .  the wood collection specimen f rom which the blocks
ire II, he cut should be examined very care full y, paying parti cul a r
attention to the transverse surfaces. If check ing is present in the
specimen , determine how far along the grain these t fu ee ks extend. if
both transverse surfaces appear to be excessive l y checked , it m a y  ho
necessary to take the sectioning blocks from the centra l por tion of the
specimen. Fortunatel y, the gre-at majority ot collection specimens w i l l
have one transverse sur face that is free of checking , or the checks may
be sufficientl y spaced so that blocks of sat i sf actory size may ho
obtained between the checks. Iii high—d ensity woods , hock tag may be’
present hut riot readil y let et l a b i ’  with -i hand lens . In these l u s t  iii( f-s
the checking may not he de tec ted  uni t I I s. -~ lii i  rig has been in i t  i i tid

~~~( t ll amp le material is available , two blocks are pit-pared , one of  w t u i  ch
w i l l  provide tr arisversi- 11111 ta nge nt ia l  s ec t  t o ~is lull is take’ii f ron the ’
‘ ‘ 1 1 1 1 k  s i t i - ’ ’  t t  t h e ’  W ( oIl col let I ion spec u i i i t ’ i i . (he’ ( t h o r  s i l l  I r i v I l i e

m i f i d i  se c t  j o ns  ari d us taken f rom the “p ith side ” or the ht m r t w I i l i  I i i
1.- ~ to show the’ mat t in ’ development of Si 1 i ca , crystals , and ot tie r

inclusions. th e blocks which w i l l  provi de radial sections ire ’ il vI r
treated in hF in order that the ce-t i inclusions remI in  iii the~ir na t - i t  i l

tirtil I t ion .

It is the g e r m t r i l  p r Ic t  i c ’  to m I m e the s e c t i o n i n g  bl ock from wh i ch
t rIIIs v’ rse se’ 1 ions will be cut so that the wood rays will 151r3 I t e l
the direction ttl knif e travel. lii dense woods this is not practic al

F boi~ al~s e ’ the wood rays are a zone of weakness , anti art ifi c ial (-heck jag
w i 11 he product’ i by the shearing ;mct ion i ll the mi crotome knife. In
lease w o ods it is net e s s i  ry to iii rue the sectioning block So that the
wood rays are mt  an ang le with respect to knife travel. The best
resiil ts have’ b i n  ohta iim e ’d when the rays ire 45° to 900 with respect
to knife travel , Bec ause of this situation , the sect ioning bl ock wh ic h
wi l l  provide transverse sect ions should be cut so that the longest
dimension will be approx imat el y in the radial direction ari d time shortest
dimension will be in the tangential direction,
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lb i f  ml  st’ t l i l t  rig b l o c k  w i I I I f i l ’ r I  fi i ’;i s u n . -  .m pp rox i ma It ’  I y 2 i t -n t i mete rs
l i t ~ i - l u - i l ly , ,ihout I cen t  u n i t - I  -i in w i t l t l u  I m l I g ’ r u I  ia l ly, d ul l il l l t r oxi lna t e l y

I i t  i f l t t t  i n  i e r m g t t m  - i  i l l I g  t f i t -  ~i i t o  - Iii,- ~!~~e ‘ni t m r i n ’ t ’ r  I h u n i m e - n i s  l , r t ; ;  may
i i  t f t c  , x t  i s s i v i  but w i l l  I d y l l  f i i i ’  s t - i t 1 111 w h i c h , m f te ’r

t n I ; i i i j nl~
- , w i l l  f i t  c i u It l I r t li 1 t i l l  I - u  - u  1, 1 1  gI 151 - t h e ’ b io c  k; l o t

1 1 1 1 , 1 1 0 1 11) 115 lI iilil 1 ’  l I r i - i I m n  I I  :n ini u i i i  I l l  o i l - i  I pI l v i lf i ’ SO t  I io n s

f i t  Lu w i  I I nit’ ,m ii ii lilt  r- I. 1 111,11.- i v I ( i t  iii ’ t i  r i ii i . 1 1  I - I i s t i l t  ft  a r id  16 — 18
n i i i l  m i t t - t i - i  iii l - l gt l i  a I l Ing  t hu ,  ~ ‘ t  u i n i  i f  t r  t r i n s i ti u i g .  I t o  1 :1 - i ’  p i l l ’s

II V I ’ S  I i i  Ill Ililt e I I  t i n i i l i - r  1 ( ( V i i 1 ) - i : , ’; 511111  m e ’ i s I i t i - s  .~~~ by -4 ( 1  inil lj n , ie ’ te r -

- S t~~~~t - ~ 
r rug t hue S l I d  lii o r - k s  f o r  — i t  I l ii i ng , (I II sh o u ld a I w e , ; f , e ’ ,u r t i m

un i t  rid thu - i i  i ut - th e - n t o f  l i t -  t I 5 S i U ~~- s u  t L i t t 1 t  I to t hi’ p I iiie’ o f  s t ’ c t  ion tr ig.
I t ; ’ -  t i - I f i S V t i ‘- i  — l i i  l i t , ’  imist he’ ,it ,i r i g fit t r I g t  i t I  th i -  g r m u i m  iii r ec t io r l  ar id
j . m i h i t ’ l to  t h e ’  S i  la y s  is V i O S H f i i t n  t h e ’  i c h i - i l  f a c i  I f  lit - bi l k .
h i t - r id  i i i  sur f t i  ‘ t i t l ist lie p a r u  i l ’ - i  t o  t f i t ’  5 1  r m y s  and w i t h  t lit ’ g ra in
iii i , - I I I I  Iii - The t a iug ’ n t i i  I — o i l  f ii 11111 st lit’ p i  i i  1 c-i 5 I I I; the g r i  in a ad
i t a r I glut ;m ngl  . III the  w oo d r ays .  Iii i s is - i  ve ry juI l i r t a n t  1 I l l S  i de -  r ,mt  ion

h), ’ ,IuiS(’ iii 11011Sf wood s one w i l  I l u i v i -  v e r y  l i t  It’ l t e w ; m y  i rm p t ~~il ut ing
l i i i  5 (1 t i ( l i l 5  i f  I X ( t ’ S 1 , i V ’  t r i t i m m u i u g  o n-  i l itmt’ l I l(’f l t  i s  required a f t e r

t - a t  iis rlt -

Sj t ’ c u f i t  G r a v i t y

t I i  I 1 l l t t  t I t l V i ( i l l S  t ha t  a l ight  S o d  or ne mode ra t e l y li ght in weig ht
w i l l  I ’ ‘ i;, i c r  t o  s i - t I  i on  t h a n  a t i l t ! , lonise 5 0 1  and c ’ s p i c a l l y  ;i w o t o l

t I i a~ s t i l  - i i~~. in w a t e r ,  For t h i s  N- as l n i t  is  im p o r t a n t  10 k s w  the
: ; 1 - . - c i  I n c  c r i vu t y  ( I f  t h e  5 0 1  to  c- S c I  1 1 1 0 1  ~S 11) 1 11 ( 1  t 0  S lId , t i le ’

S I I I t  5 n a v  I I’. i S  1( 111t h as t h e  t a t  io 01  the we u g u t  ( I f  the  s mmp l e t o
I I t t  S i - i  glut  o f  a — I 11110 f w i t  1 e~~ I I I I h u e ’  v ,  1 lIne ) f  I t t - samp h e  i t  1

I t’ il [tin S t  l i l t -  ( it it ‘- u t -

I rm t h im s i u i o - r , Il - - p ’  i f  ic g rav i  t .  v_ -i l ;; t ’ ; c i  to i l i re l I s t I f  oil s pec imen s
f i lil t h e ’  I l l l i t  i’l I l I h i l ( t h  L I 1 I ( I r l t I I r V  ( O l l l - d t t O n l  w i t h  in mv eu ; i g e  m o i s t u i r t
I l i l t t i i t  1,1 1 to 7 pi- r cn ’ n t  Iii s I l i lj h  I t ; ;  w i t  s ’ i g lme l t e I t lue nearest 0 .1
g r im  a rmih I t ie’ VI I uiii e I - I c  nn u n e d  liy w i t  e r  Ii p l i t  ito -n i t  t e l  t i m e  r ica re-st 0.
1 1 ) 1 1 1 1 1  i t i - r .  ‘ ihe- we ight  i n  ; iur  d iv i d e d  by t ime ’ vo lume’ give ’s t he s p e c i f i c
g r i v  i I V t f  1 t ie’  spec iinien -

l’or S O I l  - Il. ’ t i l l  ;
~

l t -
~ i n ie ’n ms of uni t f o r m  c r o s s  sect  ion , a n o t h e r  simp le

111( 1 L I I I  Ill _ m y h~ - u5e~I I . l’hr s u s  acc o mp i is hetl by lower ing the wood Sp i -c imt ’ f l
s I w i  v I r lt o i beake r or  y E t  ride r of w a t e r  hut a Iway s m a i n t a i n i n g  t he’
~~~~~~~~ 

m unel i UI - i ve rt ii i i  pus I t ion . Wh im the’ sp ec imen  no longer sinks in

w a t t ’  r , re’unuove tIme spec i nie ’nm a n ti mark t l ie ’ pos t i oil of t he w a t t - r ii rue
‘li m it re’ t tm . s ni -c i men i etm gt hi anti the tot ml suuhme rgee l length. ‘t Ir e submerged
I t n u g ;  Em li v i d id  by the t (11 ,1 I sp ’ i men 1 ermgt Ei w m 1 1 give the approxima t e’
‘, t t I  i f  m e  gr. ivi ty for - ti m , - W i)iIi l 51i1’( iiite’Ii .

ap i- i  m mi -n is  t i m i t  s i n k  in w a t e r  W i l l  o b v i o u s l y have’ a s p e c i f i c  g r av i t y  value
iii gi ‘‘ - i t  i - i  than 1.00 arid float ers W i l l  have a value ’ ti f less than I .00.

-

. 1 
~~~~~-
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When the’ spec- m nienis are of mm ii i form ti I menis ion , the’ spec i ~ i c gray i ty (‘an
.iI so he det e rm i nod by we i gim I rug t lie’ spe’c u men a rm t i det e rm in I rig time volume
by a c-tuu a 1 mea sri reme’rm t - ‘l ime ’ we’ i ght di v i de’d luy the’ vol mime w i I I give
the s p e ’ c i f r c g r i v i t y .

In a recent anatomical st tid y of the’ Sapot ace’ae , more’ I harm I ,600 spec imerm s
with specific gravities f rom 0.18 to 1 .1! we-re sectioned ; beyond a
specific gravity of 0.75-0.80 , more softening was required than is
ob ta in a b l e by prolonged boiling j i m water. Below a sp e cifi c gravity
of 0.55 it is onl y necessary to saturate’ the blo cks in water; th i s
p rocess may he hastened by the app lication of a vat umim , Above 0.Y, it
,s generall y desirable to heat the saturated blocks m u  wate’r for 1-2
hours to reduce the tendency of the sections to roll or curl as they
are’ removed from the knife.

Treatment with Et~y1enediamine (ETD)

The prev iousl y prepared dry sectioning blocks are placed in a 4 percent
solution of ETD in small beakers (250 ml) . Hold-clown disks of brass
or bronze about 5 millimeters thick , and of a smaller diameter timarm the
beaker , are used to keep the wood specimens submerged in the’ solution ,
The hold-down should have a central rod which projects above the’ top
of the beaker to permit easy removal. Sinkers obviousl y do not require
the hold-down weights. P1ace the beaker in a vacuum-type desi~~~itor ,
evacuate for approximatel y one-half hour , and release vacuum , Repeat
this procedure about three times. Then app 1y a final vacuum ii i il p lac e’
on “hold” for a period of 12 to 16 hours. This treatment tinie is app l ic-
able to floaters or those woods with a specific gravity of less tlm ;i n 1.00.

For sectioning blocks that ire sinkers , or have a specific gravit y o f

1.00 pl us , repeat the .mbove procedure but hold the’ I i rua t vacmmu nui 11 )1 24 t o

32 hours.

After this treatment , pour off time d isco lo red  ETD sol itt i on a nt i rein l a t e ’
with a fresh s o l u t i o n  . Smooth and al  inc the radial and t; mnug e ’rut u , m I s l i i f , I t  i’s
w~ th a reasonably sharp knife - At tim is po I nit wooul may lie I x t i t i s e - I l  w ii i c - t i
has not been t r e a t e d  or s ; i t u r a t e e l  with E l’I). If so , the m t  re ’ a ti ’ t l  .irea

will be most evident on r a d i a l  s u r f a c e s  be ’cau ise ’ thur pe’ r u i m i ’ . i t u i  l i ly o f

wood is lowest jim this direction.

At this point an attempt shou I t t  be mu le t t u  smoeit im arm il -il m iii’ t ime’ transverse
sur face . However , this may or may riot be suet I S S  fu u l except I e,r those
woods which are lower than 1 .00 in spec if i c gravity. Al ter snioothi ng and
ai m ing , return to vacuum for about I h o u r.
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Fo 1 I ow m rig time va c - uuum t re’a t me ’nm t , wood with a spec u f i t  g ra v m I y of  he ’ s  s
I han 1 .00 I s heat eti s I euw I y , hr i rig i tug to a tempera to re’ u I  70~ — 75° 1. -

wh i h sho um Id take about one—ha i f ho u r. After thu I s ble a t rug, rad i a I and
I ar mge ru t  r a I s e t  t i onu s may be’ t rut di re’ct 1 y f rom I tie’ kIl ) t rea t e’d h u t oc ks
i t  is not n e c e s s a r y  to r i rise or wash the hi oc ks i i i  sa t  l ’ u  h u t  s im p ly
r e’unove’ the excess  ElI) wi thu arm a his o rheri t pu p1’ r t owC’ I - At Lii i S pot n t 1 1

s ge n ie r a l l y possibl e’ to smooth ; iruui d I i or the t ranlsv .- rse ’ s u r f a c e ’  to
t lie’ ules i red conul i t i on

The b l o  k t hat w m 11 be useul f o r  the ’ p rod u mc I i  on of I r a r m s v e  rse sect ions
s Ill S retuirrue’d tu ) the ET!) St ) I Ut tin , mg;m iii si (us I y Imea te ii to a tempera—

t u u  re u t  70° — 1 5 °  C . , arid he’ let a t  thu r s t cunpe rat n rc’ range for about 15
m ir m ut t e ’s , At the end of t h i s  f i n a l  tm e ’ating period , remove the blocks
trt im time’ hot solutio n with tongs , armd blot with a paper towe l , allowing
t he’ block to surface dry for about I minute. Then p lace i mmediatel y
if l  .1 50— So solution of HF and water for a period of about 16 hours
( - I  I orlge’r per i o t t  will h ave’ imo adverse effects)

A f t e r  the ’  HF treatme n t , remove the blocks with tongs and p lace in a
S . i t I I r it eu l  s l l l u m t i o n i  of sodium bicarbonate. App l y vacuum for 4 hours

I n uu ver rmight , it c onve n ient. Because of the corrosive mature of HF
i r u u t time’ p l ls s i b i l i t y  that pockets of Hi’ in the wood have not been

uu , ’iit rd m z e ’ I t , it is imperative that the “lubri-aru t” or sectioning
su i l i t  m i n i  . i ls t u lie’ a saturat ed solution of sodium bicarbonate.

Care’ of Sections

f a t - c t  m i ,nms I It f ront de’ni se’ woei ets e ’xhibi t a dec - iule ’il ten denc y to cur! or ,
I t b m e ’  Wot iu l  t m. i s  imot lue ’ e ’ n m a t l e ’ q u i . m t e ’ l y s o t  te ’ ne ’d  , t Ii N i  I up tightl y wh en

t i_ i t c - f  m m  .m di 511 1 w a l e  r - A sun m I 1 amount III c u r l  i ng c ii r u t  l u ng of the
5 1 1  1 I u r Is  i t  t I m e  e dge of crmt ry i f  l ime ’  miii c r o t o m e  kn i t  he  arid at the exit
e d ge i s t o  tue’  ( X ~ i t (  t e ’ i h , ~ n it I ( I I l m c a t e ~; t i m , m t  t h e  bloc k has been s o f t e n e d
lI e d  i I y III pe’ if e’t t i onu - l i m e ’  c ii r l e d  or I I I  I eel tio r I i orms a re  e ’ .u s i 1 y tr immed
I rom I I.e 50 1  1 t ori 1 0 It’;, Vt ’  a v e r y  amp i e ’ t n  ~ns v e rse s e c t  t o r i  f o r  study
Se v e ’ n . i  I met tiods t t f  p re ’v e ’ nm t u n mg the ill I I u rig I f  se ’  t i orm s may be found in the

i t e ’ r a  t lir e ’ b u t  ge’nuer.I 1 I y t l m e ’ s e ’  h i v e ’  p r o v e r m  I n m ade ’ t 1 m m a t o  w ith respect to
51 11115 u t  hi ghr de n s i ty.

Ihe’ me’ t hod u s e d by t he’ a ut ho r t oils i st s of 1)1 iC m rig the’ sec t i oiis between

g lass slide’ s, clamping at the’ eiueis with No . 2 paper h i n d e r  cli ps
(whit hi are 2 c-rn wide a nd have an o ff ect I ye operu i ng of approxImatel y
I cm) , and heat i nm g the’ clipped bundles m ii d 1st i I I cii water for several
hours -

fr i pra (-t ice , the sections (usuall y four) f rom a given f . lane’ are p laced
on t he’ s I I ute ’ as they a re’ sec t i onmed arid i mmed i a t  e’l y ove red w I tim anmot her
s I t de’ . Thus wh en a species us comp lete’ l y sectioned , one’ wi I I have’ a
bundle ’ of six slide’s to which ms added a paper label heari n g tim e ’ wood
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sj ut s - m menu Illuniuhe r I r cit hu ’ r pe’ r t i nmen u I d i  t m  h ull 1 u eul s-i t h u S i t  C I I I  u o o t  n nuk
t hu s n t U rn i s lv i -  r - e ’ u t S i  t ii anot  iie’ r s 1 l ii’ ho n m chi n 1 1 1 1 1 1 1 I p r I  t c c l  lil t -

I t  h a s  beenu t Iii’ pr~~ I u c i -  u i  t hi- a I i t i u ) r  t u  b I t - i t  t h u e -  s I I 1 -  h uu u i i t h  I u - s  f u r
s c ’ v e -  c i t  II i rs  in I he - i f  t i - i  nu lon i • turn Ii I t t hue ’ hu t  ut 

~ 
I i t’  lou t  1 I I s  I lie’

ho- ’.ikc’r c u f  i- it u r  I o re’muu iii on t he ’  ill I Ii- ove -  rn i ght . T int’  r u u ’ x t  ut . i y  ,
u i  i t  S l i l i -  c l l n u v e n l u u - t l t  t i l l ’ , the sl nules nay hc ’ u p t u  .i~~t ’ u l  , i i -  us  t to re- ;
t rum u u uu- i f , drill t a u r u i n i g  an iul  sI i d e  p rej u a r a t  i l u r l  uuu , i~ h ue ’ m i t  I t t  - i .  ~~u - l  t t u is

iu ,u t  n u t  mi l ieu u t o  the s i  j u te ’ , as t hose  ni ( - ; u  r th u ( 1  p~~, c ui i l l’ u t - u I  u 1 y
I n  - u t  i , u l n u i g  the sharp ed ge (If 1 r a z o r  b l o t s -  tu t u - i  h i  t icc I ion .

I t  t he m I n t -  i t s i r u  1 ,600 sp u-c lme ns o f  S a l u o t ; i c r - u e  1 1 1 1 1  s I t u ’  s I t t - i t t - I
t h c - r i -  s- i -  n I  in s t  u n i t  I’ i f  roll inm g wh c’ rm thu- sec t  i - i t s  I l l S - u i  t hroc igt u t h e
s t u i u m i r u g ,  l t u - I I ’ i r u m t u n , a nuu l  c l e ’ ; u r i n g  h i r o c c - s s .  i l l  . u s u i u i i I  l v  t f u i -  l u - i t t : —
v u ’ u S t  5 s ’~ t i n t s  r n - t v  issutui e a rather loose o Open rh [ 1 whe n p It e’d
iii u i(’ u l F n 1 l  h u t  I h - s i -  t h a t  ten out in time toluene’ us c -e l  f o r  i t - t r i r ig .
lhe author  u i ; c I  s a 1  t m i m i  exc luus i v e ’ ly for s t a i n i n g  p u n  I l u t ; r s  s i th ex t  u l  h e - n t
resu l t s .

St~pp l er n e n u t  a ry No tes

If severa l s t u d - d es are b e - m u g  p r o t - e - s s e i l  iii the s ij u e -  l u u t u i n e r , each
hi u k  mit t he I dent m f t  eui by a numbe’ r or l e t t e r  . Be; 11150 mautv so is i
co l l u - c t t o n i  s J h u -c in nu u u ls  may have f i v e ’ — I i g i t  c o l i c - c t  iou nunuube’ rs 111 1 h ics - 11150

S h il l Il ul the s i - c - I  i i i i  rug b l oc k is uis ui ;u i ly I innu u t -i , t he’ use f 1 s luigI ’
tI i gi t I u i l u ’  tu u r u u i c r  us the s i s c - s t  p r o d - l u  u u ’ . 1h u - ;  I he -  TI lili ’ r i ~ s iit ’ u - _ u I v
a~~~- 1 i i  I I I  al - ui h - t i  c ’ s  sb m c l i  wi I 1 not to-  s i - c t  i i , uui tI - T i  t h e ’  t u k  iS  11 1 1 11 1 ( i
t u t  a air - ta u -  i n - - it t I 1 s t  sect N O  uuu g i t  u n - u v  I i i  ¶ r;ilc’ t f c u 1i l ,’ - r i - ug h I:
l it- v is i b le  out l i i i -  Ntt S t I  t l or i s. T fut - S i t e u h I r O o f  in u ~~ t e; t’ u i i l l  liii’; o f  l i i i
omn ncuru f i he ’ r— po u n i t  o n u s w u  1 1 r e ad  i i V SU nv V u- I t i  - I ‘ - m t  j ul - n I t  wi t i m  ET1) .uui 1

hi F -

2 If  1 111 ) 1  ( - 5 5  u n l~ si t’ ra I :-; ~r1’ c m c :  in t hue’ s .muuu i -  cc ii h i  u i t t  r , i t us  u nripe- i u I v ’
I i  keej u the.’ s io - t  t i c  g r a v i t y  v ; . r u ; m I ion he ’twe ’eu i s h u c I c’s S i  t i l l  Ii i - m t  he’,-

I ( si’ 1 inn i Is. A v. i u I - i t  i ou  of (1 .05 aj uj lu l  r(’uit ly is t o lu I di I t , limit i v u t i

w u  lit t hi s s1 I ght var i abi 1. ty one may e,~~
- o umn i Ic ’ r & ou~~ ; thu - i i  h i e uf I t ru -Ill u ’ s

m m  permeability and thus differences in e lse - of ~ i -dt i i nmi nig.

3. Blocks do not necessari ly have to hue-come s,it urit rut to I h m c ’ ~II I l it  t i it

they s tn k i nt the ElI) ~ol ut ion . This may re’qui m-e mn inord i n mat e ’  l v  I lun g t inuc’
and very 1 i ke’ l y the’ block wou ld become use less  fo r  sec t  n oni rug. For I
treat menu I pc -ri ods re’ -ommended , the ETD sol ut ion wi 11 pc’ u’ t r i t t’ s, v, - u _ _ u 1
m i l l  umete’rs i rmto the most di ft u cult woods ; tim is penc-t r u t  u on ms u m s uu ~ I i v
adequate.

4. The’ wood is s t i l l  too hmard if t hue knit u’ skips on the f i lo - k (tur in ig
sri tionirmg or the’ se ’ctions show zones of une’veri thic -kne’ss. If this
iuappe’nis , time’ block should be’ returned to the ElI) sed lit ion arid hue- a ted
for 20 to 31) m l nuutes mt  a t em p era tu re  not exc eee l i rig 75° C. Bef oui -
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re’heat u rig, che’ck -m II c 1 amps fo u t I ght ness ;in t i t t ime conit i t ion of  the
se-c t i e in i nm g kid Ic’ . A sli ghtly dull kni It’ may skip whereas a
precis u tu ni — s h umi p k n i f e w i l l  l n r ( u d t m u c e s , i t  i s f ~- i c - t o r y  s e’ c t i n n s  - If the ski pp ing
i s  m u t t  p n t l u o u m n l c e ’ u I  , m t may I nc ’ t i l u i ’ u i t t y  hu e. - e l I mi r u , mt t- u l I r( ’t l u ic irig the

a nuge -un t m~ t I w jilt Li c i  time ’ ii I tic ks 1 b r  2 m i l l  i m e t e r s  -

- I f  - u - & t m I n t s  (— m iun uh) ie I l hi r I l I g  s u e t  m lii m u g  on lu m v t -  1 t r i l l  ;i~up e’ .mra n e
ar m ul s t u b - S  n o~ t e ’ r idc ’ n u i  V to  ro t  I , t ine’ Iii t c  k hi,ts lie -c n n he- u liii to i higher
t lm an u s iui tg u - s t c -d t c ’ u u u 1 i r i t i n c o r  t b ’  b u l tu &- k s- is h mi - it e tt t u b long. t ) e . &  ;u si c )n ial ly
t h u s  r u ; u v  lie- uu sil l ie -u t i t  m l  t n in t h t ion , - ito h c- lul l t nu iic ’ d s e- i t iorm i nig nay pu l u h u i t e ’
S i t  i s f  ic  t o r y  S i l t  m o u l s  -

Ii - die auithor rom m t inc I V u Se ’S t ime ’ HF met boil to  t re’at a l l  bl ocks from
w h nc :h  t ra i i sv e r s e  S e l  I i ris i re’ hi ,  he c u t  - T he’ net result is time production
II hi g b—c 1 u t . I i ty  t r i n m s v e r s e  s c - c t  t illS anmi t  ;i i rri l ulngt’d 1 ii e’ of the kni fe
cit ge .
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