
Shrinking snow gums 

I f you are t he skiing type , 

p o n d e r t he snow g u m nex t 

t i m e you indulge in your 

favourite pas t ime. T h o s e 

litt le trees on t he snow field 

are p robab ly qui te a b i t 

t h inne r t h a n they would b e 

in wa rm er weather . 

T h i s r a the r unexpec t ed 

fact c ame by chance f rom 

some GSiRO research in to 

t he ecology of snow g u m s . 

M r E d d i e P o o k a n d M r 

i T e r r y Hal l , of t h e Divis ion 

of P lan t I n d u s t r y , were 

rout ine ly measur ing year-

r o u n d t h e g rowth of t h e 

boles of 10 m a t u r e trees in 

sou th-eas te rn N e w South-

Wales at an a l t i tude of 

1250 mè t re s . 

A t d a w n on one par t icular ly 

cold A u g u s t m o r n i n g , for 

example , w h e n t h e t e m p e r a 

t u r e was 7 ° C , the i r t rees 

h a d s l immed d o w n b y 

a m o u n t s vary ing be tween 

one-hal f a n d four t imes t h e 

addi t ional w i d t h p u t on 

d u r i n g the previous growing 
: season. All t he trees h a d 

m o r e or less recovered the i r 

..original d imens ions w h e n 

·• r emeasu red a week la ter 

u n d e r wa rm e r condi t ions . 

Actual ly , i t 's n o t only 

snow gums tha t cont rac t in 

cold weather . Conifers a n d 

deciduous ha rdwoods g row

ing in t he cold h igh lat i tudes 

of t h e N o r t h e r n H e m i s p h e r e 

have been k n o w n to do so for 

m a n y years . B u t this was t h e 

first t ime this shr inking h a d 

been recorded in evergreen 

h a r d w o o d s . 

U n t i l recent ly , n o b o d y has 

been able to p rove w h y this . 

p h e n o m e n o n hap pe ns . M r 

Pook and M r Hal l th ink tha t 

they have n o w satisfactorily 

done so—thanks to the r a the r 

m o r e amenable t ype of ba rk 

f o u n d on snow g u m s . 

T h i s ba rk is live t issue 

a lmost all t h e way t h r o u g h . 

On ly a very t h in dead outer 

layer covers t h e living t i ssue , 

a n d mak ing measu remen t s of 

g rowth a n d in te rpre t ing 

t h e m are relatively s imple . 

By contras t , barks of cold-

cl imate a n d deciduous h a r d 

woods have a fairly th ick 

corky outer layer of dead 

cells, wh ich complicates 

th ings greatly. 

T o locate whe re t he shr ink

age was going on , t he two 

scientists measu red t h e 

thickness of t h e ba rk a n d the 

d iamete r of t he woody 

cylinder. Shr inkage seemed 

to occur mainly in t he bark , 

no t in t he wood. 

T o t rack d o w n t h e source 

of shr inkage m o r e closely, 

t hey t h e n cu t logs abou t 

30 c m in d iameter f rom 

s o u n d m a t u r e t rees . T o 

main ta in t h e l o g s ' w a t e r . 

con ten t t h e researchers sealed 

the i r ends wi th waterproof 

silicone grease, wrapped 

t h e m in plast ic , a n d placed 

t h e m in a cold r o o m . W i t h 

appropr ia te measur ing 

techniques they were t h u s 

able to accurately follow 

wha t was going o n in t he 

bark a n d wood u n d e r 

control led condi t ions of 

freezing a n d thawing . 

T o begin w i th , t h e d i m e n 

sions of t he logs r e m a i n e d 

u n ch an g ed as the i r t e m p e r a 

tures d r o p p e d to freezing 

po in t . W a t e r in t h e outer 

layers of t h e ba rk began to 

freeze only w h e n t h e surface 

h a d cooled t o a b o u t - 4 ° . 

T h e logs s tar ted to cont rac t 

some t ime after ice format ion 

began . Shr inkage occur red 

only in t he b a r k ; indeed 

w h e n the sapwood froze i t 

expanded slightly. I f al lowed 

to t haw ou t , t he logs exj-

p a n d e d once again practical ly 

to the i r original d imens ions . 

W h a t was going on ? M r 

Pook a n d M r Hal l d id fur ther 

exper iments in wh ich t h e y 

checked t h e changes in t h e 

d imensions of isolated pieces 

of l iving ba rk as these were 

frozen a n d thawed . As a 

resul t of the i r exper iments 

they suppor t an a l ready-

exis t ing explanat ion tha t 

says tha t ice forms in the 

n u m e r o u s small spaces 

be tween the cells of the live 

bark t i ssue . 

I t seems t h a t w h e n the 

t issue te rnpera ture fell to 

ab o u t —4°, ice began to fo rm 

in t he spaces , b u t no t ins ide 

t he cells. I ce format ion a n d 

t issue shr inkage in t he pieces 

of ba rk began a t exactly t h e 

same t ime . I ce d id no t en ter 

t he cells. R a t h e r , water 

diffused ou t t h r o u g h the cell 

walls a n d fo rmed more ice 

in t h e spaces. 

I f t h e t e m p e r a t u r e rose 

again, t h e n t h e process was 

. r eve r sed—and water vapour 

diffused back in to t h e cells. 

T h e sh r ink ing of t h e bark 

was t hus caused b y the cells 

becoming smaller as water 

diffused ou t of t h e m . W a t e r 

diffusing back in to t he cells 

m a d e t h e ba rk th icken again 

as it t h a w e d out . 

T h i s explanat ion i sn ' t 

actually so surpr is ing . O n e 

of t h e reasons for snap -

freezing fruits a n d vegetables 

to preserve t h e m h i t he bes t 

condi t ion is t ha t if they are 

cooled too slowly sap diffuses 

ou t of their cells a n d they 

shr ink—just like bark . 

T h e two scientists have 

n o w checked o ther species -

of g u m trees in Canber ra , 

a n d i t appears tha t they too 

contract on some very frosty 

n igh ts , 
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