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INTRODUCTION 

I t  h a s  long been  recognised t h a t  a c c i d e n t  
r a t e s  in t h e  logging industry a r e  high. F o r  
example ,  Fen ton  a n d  Terlesk (1 971), when 
reviewing informat ion  f rom t h e  Depa r tmen t  
of S t a t i s t i c s  f o r  1966, no ted  t h e  a c c i d e n t  
f requency p e r  o n e  million hours  worked as 
141.5 - over  f o u r  t i m e s  g r e a t e r  t h a n  t h e  
a v e r a g e  f o r  New Zealand industry as a 
whole. A s tudy  by t h e  D e p a r t m e n t  of 
Labour in 1973 r epor t ed  a r a t e  of 179  fo r  
1970, compared  wi th  a n  industry wide  r a t e  of 
38.8. R e c e n t  d a t a  f rom o n e  l a rge  company 
sugges ts  t h a t  t h i s  r a t e  m a y  b e  improving. 
F o r  example ,  NZFP Fores t s  Limi ted  logging 
workforce  i s  s a id  t o  h a v e  a c u r r e n t  a c c i d e n t  
r a t e  of approximate ly  6 5  p e r  o n e  million 
hours worked (C. Kilgour, pers. com.). 
Interest ingly,  1982 d a t a  f rom Sweden by 
compar ison  shows a n  a c c i d e n t  f r equency  of 
47  p e r  o n e  million hours  worked (Sta t i s t ics  
Sweden, 1982). 

While considerable informat ion  has  been  
published on acc iden t s  within t h e  logging 
industry, d i f f icu l ty  in obtaining re l iab le  
a c c i d e n t  s t a t i s t i c s  h a s  been  f requent ly  no ted  
(Fen ton  and  Terlesk,  1971; LIRAISwedfor, 
1980). This  problem h a s  been  compounded 
wi th  t h e  Accident  Compensat ion  Corpora t ion  
(ACC)  (now t h e  ma jo r  sou rce  of informat ion  
on  acc idents )  only recording  in s t ances  w h e r e  
injuries  resu l t  in A C C  compensa t ion ,  i.e. 
where  t h e  a c c i d e n t  requi res  m o r e  t h a n  f i v e  
d a y s  off  work. With t h e  r e c e n t  
es tab l i shment  of t h e  Logging Industry 
Accident  Repor t ing  Scheme  (Gaskin, 1986), 
t h e  d a t a  base  h a s  been  improved. However, 
t h e r e  i s  s t i l l  s o m e  unce r t a in ty  a s  t o  t h e  
pe rcen tage  cove rage  of t h i s  s c h e m e  a s  
a c c i d e n t  repor t ing  i s  voluntary.  

R e c e n t  r e f e rences  t o  t h e  use of s a f e t y  
equ ipmen t  in t h e  logging industry h a s  been  
l imi ted  t o  f a l l e r s  only. In compar ing  t h e  
resul t s  of a survey of fa l le rs  in 1979, 
Neumann and  Gaskin (1983) no ted  a 
signif icant  i nc rease  in t h e  use  of e a r  muf f s  
and  s a f e t y  legwear.  Unfor tunate ly ,  bo th  of 
t h e  d a t a  bases  w e r e  very  l imited.  

Very f e w  s tudies  h a v e  examined t h e  
occupat ional  hea l th  of logging workers  in 
New Zealand. Tust in and  Inglis (1971) d e t a i l  
t h e  prolonged e f f e c t s  of using power saws. 
They a lso  n o t e  t h e  high proport ion of 
a c c i d e n t s  involving power saws. Discussed as 
wel l  w e r e  t h e  de t r imen ta l  e f f e c t s  of 
exposure  t o ;  excess ive  vibrat ion,  noise and  
poisoning f rom polluted a i r .  Their  
r ecommenda t ions  w e r e  t h a t  : 

"Management should t a k e  t h e  
lead  ac t ive ly  in t h e s e  spheres ,  
including t h e  educat ion  of users  
in s a f e  techniques  and  per iodic  
t e s t ing  of ope ra to r s  t o  identify 
problems at a n  e a r l y  s tage1'  
(p.235) 

The  purpose of t h e  present  s tudy i s  t o  f i l l  
obvious g a p s  in t h e  informat ion  avai lab le  on 
a c c i d e n t s  and  occupat ional  injuries  within t h e  
logging industry. T o  th i s  end ,  o n e  s e g m e n t  
of t h e  ques t ionnai re  used by t h e  au tho r s  
during t h e  Logging Workforce Survey (Gaskin 
et a l ,  1987; Wilson et a l ,  1987) con ta ined  a 
de t a i l ed  sub-section addressing t h e s e  issues, 
including t h e  use  of s a f e t y  equipment .  The  
survey  involved in terv iews wi th  299 loggers : 
202 f rom t h e  Bay of P lenty  a n d  97  f rom 
Northland. 



ACCIDENTS 
Tablz  2 - Days L o s t  Through Acc iden ts  

The  survey  cove red  t w o  a s p e c t s  of  acc idents ;  
t h e  f i r s t  obta ined  de t a i l s  of a n y  a c c i d e n t  t h e  
logger had  had  during t h e  pas t  f i v e  yea r s  T o t a l  Est.  Work No. Where 

which resul ted  in t h e  tak ing  of m o r e  t h a n  Days Days Time O f f  Is 
o n e  d a y  off work, while t h e  second provided Accident  Number L o s t  L o s t  < 5 Days 

de ta i l s  of w h a t  ac t ion  w a s  t a k e n  as a resul t  
of t h e  acc ident .  The  quest ionnaire re l ied  
heavily on  t h e  v ic t im's  r eca l l  ove r  a f i v e   IS^ 8 9 2130 1521 3 1  

yea r  period. 
2nd 2 5 789 564 11 

Table 1 shows t h e  number  of  acc iden t s  t h a t  
t h e  respondents  had  su f f e red  during t h e  
preceding f i v e  years. The  d a t a  shows t h a t  
near ly  o n e  logger in t h r e e  had  su f f e red  a t  
l e a s t  o n e  acc iden t  - s o m e  34 o r  11% had  
su f fe red  m o r e  t h a n  one.  T h e  highest  number  
of acc iden t s  f o r  a single logger was  fou r  - 
t w o  Bay of P lenty  loggers f e l l  i n to  th i s  
ca tegory .  

Table 1 - Number o f  Acc iden ts  

d u r i n g  l a s t  f i v e  years  

T o t a l  123 3051 2179 46 
- - - - 

T h e  acc iden t  s eve r i ty  r a t e  der ived  f r o m  th i s  
information was  6202 hours lost  pe r  o n e  
million hours worked. This is much lower 
t h a n  t h e  corresponding f igure  of 104,880 
quoted  by Fenton  and  Terlesk (1971). The  
a v e r a g e  number  of working days  lost  pe r  
a c c i d e n t  w a s  17.7. 

Bay o f  Analysis of t h e  d a t a  re la t ing  t o  t h e  job 
Acc iden t  P l e n t y  Nor th land  T o t a l  performed (Table 3) found t h a t  o v e r  80% of 

acc iden t s  occu r red  in t h r e e  jobs - fel l ing 
(37%), t r imming (30%) and skid work (14%). 

1 s t  56 (28%) 33 (34%) 89 (30%) 
Table 3 - Job a t  Time o f  Acc iden t  

2nd 16 (8%) 9 ( 9 % )  25 (8%) 

7 (2%) 
Acc ident  F e l l  Tr im Skids B/Out Skid. Op. 

4 t h  2 (1%) 0 (OX) 2 (1%) 

1 s t  
T o t a l  80 (40%) 43 (44%) 123 (41%) 

3 2 2 6 15 4 4 

2nd 10 7 2 3 2 

Based on  th i s  da t a ,  t h e  los t  t i m e  acc iden t  4 t h  - 2 - - - 
f requency r a t e  i s  approximate ly  42  p e r  o n e  - - - - - 
million hours worked. This r a t e  i s  Total 46 3 7 17 8 6 

considerably lower t h a n  r a t e s  previously - - - - - 
quoted.  

D a t a  on t h e  amoun t  of t i m e  los t  pe r  
a c c i d e n t  w a s  a l so  r e l i an t  upon t h e  r eca l l  of 
t h e  v ic t im,  with weekend days  included. 
Table  2 summarises  t h e  informat ion  
col lected.  The  number of acc iden t s  where  
t h e  logger w a s  a b s e n t  f o r  f i ve  d a y s  o r  less, 
and  s o  did no t  r ece ive  paymen t  f r o m  t h e  
ACC,  i s  a l so  shown. 

Of t h e  123  acc iden t s  noted ,  46-  (37%) of 
t h e s e  would n o t  h a v e  c o m e  t o  t h e  a t t e n t i o n  
of t h e  ACC. The  c o n t r a c t o r  o r  employer  
would t h u s  h a v e  borne  t h e  t o t a l  c o s t  in t h e s e  
cases.  

This finding largely a g r e e s  wi th  t h e  
informat ion  being co l l ec t ed  by t h e  Accident  
Repor t ing  Scheme  (Gaskin, 1986 and  1987) 
though,  t o  d a t e ,  t h e  Scheme h a s  found t h e  
job wi th  t h e  la rges t  number  of los t  t i m e  
acc iden t s  t o  b e  t r imming,  followed by skid 
work,  t h e n  felling. 

The  p a r t  of t h e  body mos t  prone t o  injury 
a g r e e s  closely wi th  t h e  pa t t e rns  emerging  
f rom t h e  Accident  Report ing Scheme.  The  
legs  w e r e  mos t  a t  risk with 50  acc idents ,  
followed by hands  a n d  a r m s  (26), t o r s o  (24) 
and  f e e t  (14). Chainsaws w e r e  t h e  main 



single c a u s e  of acc iden t s  wi th  50% of cases 
being r e l a t e d  t o  t h e  use  of  t h i s  equipment .  
This profi le  i s  cons i s t en t  wi th  o t h e r  sou rces  
of logging acc iden t  d a t a ,  bo th  locally a n d  
internat ional ly.  

Fen ton  a n d  Terlesk (1971) no ted  f r o m  l imi t ed  
s tud ie s  t h a t  t h e r e  a p p e a r s  t o  b e  a s t rong 
corre la t ion  be tween  expe r i ence  a n d  acc iden t  
r a t e s ,  w i th  less  exper ienced  workers  being 
m o r e  at  risk. The  d a t a  f r o m  t h e  survey  
found no  suppor t  f o r  such  a content ion .  In 
f a c t ,  t h e  survey  d a t a  indica ted  a higher t h a n  
expec ted  number  of acc iden t s  f o r  t hose  
workers  wi th  4 t o  9 yea r s  experience.  
Analysis of t h e  Accident  Repor t ing  Scheme  
d a t a  a l so  suppor ts  t h i s  finding. 

In only 37 (30%) of t h e  1 2 3  a c c i d e n t  cases 
did t h e  v i c t im  h a v e  t h e  acc iden t  discussed 
wi th  them.  The  person usually involved in 
such  a discussion w a s  t h e  logger ' s  i m m e d i a t e  
supervisor  o r  gang boss (23 cases) .  The  
D e p a r t m e n t  of Labour had  been  involved in 
only f ive  of t h e  acc iden t s ,  w i th  Company 
Sa fe ty  Of f i ce r s  in only four.  I t  mus t  b e  
s t r e s sed  t h a t  w h a t  is r epo r t ed  i s  t h e  logger 's  
perception.  The re  a r e  examples  of  i n s t ances  
where  t h e  Depa r tmen t  of Labour Inspector  
h a s  discussed t h e  acc iden t  wi th  v i c t ims  b u t  
t h e  Inspector  was  no t  linked wi th  h is  
employer  (pers. com.  Bill Sexton,  D e p a r t m e n t  
of Labour). 

This l a c k  of e f f o r t  m a d e  t o  a sce r t a in  t h e  
spec i f ic  de ta i l s  pertaining t o  e a c h  case 
sugges ts  t h e r e  will be. l i t t l e  likelihood of t h e  
industry improving i t s  understanding of t h e  
underlying causes  of acc iden t s  a n d  s o  being 
a b l e  t o  r educe  acc iden t  frequency.  

Causing t h e  mos t  concern  i s  t h a t  in a l l  1 2 3  
acc iden t  ca ses ,  no  suggest ion was  p u t  
forward  as t o  how t h e  acc iden t  could b e  
avoided in t h e  fu ture .  T o  " take  m o r e  c a r e "  
canno t  b e  considered a recommendat ion  
given t h e  seriousness of t h e  c o n t e x t  (one 
con t r ac to r ' s  solut ion w a s  t o  f i r e  t h e  a c c i d e n t  
victim!). Such findings indica te  t h a t  t h e  
logging industry v iews acc iden t s  a s  "a f a c t  of 
life". Such complacency should b e  regarded  
as unwarranted  and  verging on t h e  
irresponsible. 

OCCUPATIONAL INJURIES 

The  p resen t  survey  m a r k s  t h e  f i r s t  de t a i l ed  
a t t e m p t  t o  assess t h e  e x t e n t  of 

occupational ly induced injuries  within t h e  
logging industry. This  w a s  c a r r i e d  o u t  using 
t h e  respondent ' s  subjec t ive  assessment  of 
t he i r  hea l th  s t a tus .  Accordingly, s o m e  d e g r e e  
of caut ion  is justified in using th i s  
information.  Four  d is t inc t  a r e a s  w e r e  
considered;  back  problems, wh i t e  f inger ,  
tendin i t i s  a n d  hear ing  loss. Additionally, t h e  
opportunity w a s  provided fo r  t hose  
in terv iewed t o  record  o t h e r  disorders  (such 
as e y e  i r r i ta t ion  a n d  problems in t h e  lower 
legs)  which w e r e  perce ived  t o  h a v e  been  
caused  through logging work. 

With t h e  except ion  of tendini t is ,  t h e  four  
ma in  a r e a s  s e l ec t ed  h a v e  long been  
recognised a s  po ten t i a l  hea l th  haza rds  fo r  
loggers. Numerous s tudies  h a v e  addressed  t h e  
link be tween  prolonged chainsaw use and  
vibrat ion induced wh i t e  finger. T h e  Sa fe ty  
Code  f o r  Bush Undertakings (1984) provides 
loggers wi th  f ive  s imple me thods  fo r  
reducing t h e  risk of wh i t e  finger. 

Back problems a r e  a lmos t  inevi tab le  fo r  
cha insaw ope ra to r s  involved in del imbing 
using cu r ren t ly  a c c e p t e d  techniques.  
Bio-mechanical analysis  of t h e s e  me thods  
(standing on  t o p  of t h e  log t o  de l imb)  have  
shown t h e  to rque  at t h e  hip joint t o  b e  t w i c e  
t h a t  assoc ia ted  wi th  a l t e rna t ive  techniques.  
These  l a t t e r  involve t h e  o p e r a t o r  walking 
alongside t h e  log support ing t h e  s a w  on t h e  
log o r  his  thigh (LIRA and  Swedfor,  1980). 

The  maximum recommended noise level ,  
where  e a r  pro tec t ion  i s  no t  required,  is 
8 5  dBA (Depar tmen t  of Labour,  1984), 
whereas  m o s t  cha insaws o p e r a t e  at noise 
leve ls  of be tween  100 and  109 dBA under 
load (Douglass, 1987). This  f i gu re  a s sumes  a 
new saw,  and  noise leve ls  will  i nc rease  a s  
t h e  s a w  a g e s  a n d  t h e  muf f l e r  de t e r io ra t e s .  
Logging machinery  by compar ison  h a v e  noise 
levels  of 9 0  t o  100 dBA (Depar tmen t  of 
Labour,  1984). 

The  f ina l  spec i f ic  injury, tendin i t i s  
( inflammation of t h e  tendon)  normally occu r s  
at t h e  wr i s t  and  i s  caused  by  a lack  of 
lubricat ion be tween  t h e  tendon and t h e  
shea th .  The  lack  of lubricat ion associa ted  
wi th  over-use r e su l t s  in painful  swelling. 

F igure  1 displays t h e  pe rcen tage  of 
respondents  who su f fe r  f rom a n  injury 
considered t o  b e  d i rec t ly  a t t r i bu tab le  t o  
working in t h e  bush. 
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F i g u r e  1 - O c c u p a t i o n  I n d u c e d  I n j u r i e s  

T h e  d a t a  show t h a t  nearly o n e  logger  in t w o  
s u f f e r s  f rom back problems;  o n e  in f i v e  f rom 
whi t e  f inger;  a n d  nearly o n e  in  t w e l v e  f r o m  
tendini t is .  About  10% of t h e  loggers t e s t e d  
su f f e r  f r o m  a hear ing  impa i rmen t  in a t  l e a s t  
o n e  e a r .  

I t  i s  encouraging in t h i s  r ega rd  t o  see t h a t  
half  of t h e  loggers in bo th  regions  h a v e  had  
the i r  hear ing  t e s t e d  s ince  t h e y  had  
commenced  work in logging. In nea r ly  
three-quar ters  of t h e s e  cases ,  t h e  test had  
t a k e n  p l a c e  within t h e  l a s t  t w o  years .  

SAFETY EQUIPMENT 

The r e p o r t  by Fenton  and  Terlesk (1971) 
no ted  a n  inc rease  in t h e  use  of s a f e t y  boo t s  
and  he lmets .  These a r e  now mandatory  f o r  
a l l  t hose  working in bush undertakings. 
However,  p ro t ec t ive  legwear f o r  cha insaw 
ope ra to r s  h a s  been  a relat ively new 
development ;  f i r s t  r ecommended  in t h e  e a r l y  
1980's a n d  readily ava i lab le  by  1983  (Prebble,  
1981). Gaskin (1986) de ta i led  t h e  
e f f ec t iveness  of p ro t ec t ive  l egwear  in 
reducing  chainsaw a c c i d e n t  s eve r i ty  in cases 
of c u t s  t o  t h e  leg. 

The c u r r e n t  survey provided a n  opportunity 

t o  update  informat ion  on t h e  use of 
p ro t ec t ive  equipment  by loggers. 
Information co l l ec t ed  included de t a i l s  on;  
equipment  used,  reasons  for  n o t  wear ing  
various a r t i c l e s ,  whether  t h e  logger knew 
where  various i t e m s  n o t  being used could b e  
purchased,  and  who  w a s  responsible f o r  t h e  
provision of s a f e t y  equipment.  

T h e  high number  of o p e r a t o r s  wear ing  s a f e t y  
t rousers  is encouraging (Figure 2). The  
reason fo r  a higher pe rcen tage  of Bay of 
P l en ty  loggers wearing th i s  equipment  is 
r e l a t e d  t o  t h e  f a c t  t h a t  ma jo r  companies  in 
t h e  a r e a  insis t  t h a t  such  g a r m e n t s  b e  worn. 

The  use  of e a r  pro tec t ion  a l so  a p p e a r s  t o  b e  
a c c e p t e d  p r a c t i c e  now, while  t h e  use  of  
visors by  chainsaw ope ra to r s  t o  p reven t  e y e  
injury i s  n o t  s o  common.  

Only t h r e e  loggers w e r e  n o t  a w a r e  t h a t  
s a f e t y  equipment  no t  worn was  readi ly  
avai lable,  while  a f u r t h e r  e igh t  did n o t  know 
where  th i s  equipment  could b e  purchased.  
Over  half t h e  loggers had  the i r  s a f e t y  
equ ipmen t  supplied by the i r  employer .  Over  
one-third (37%) supplied t h e i r  own,  wi th  t h e  
remainder  using a combinat ion  of b o t h  
employer  and  personally provided gea r .  
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F i g u r e  2 - S a f e t y  E q u i p m e n t  U s e d  b y  L o g g e r s  

The  reasons  given by loggers  f o r  n o t  wear ing  
e y e  and l eg  pro tec t ion  r e l a t ed  mainly t o  
discomfort ,  a l though 23 loggers a d m i t t e d  n o t  
having t r i ed  th i s  equipment.  

DISCUSSION AND CONCLUSIONS 

Given t h a t  t h e  industry i s  a b o u t  t o  undergo 
considerable expansion, i t  would s e e m  
essent ia l  t h a t  i t  p resent  i tself  t o  po ten t i a l  
r ec ru i t s  in t h e  most  posi t ive way possible. 
Ce r t a in  a spec t s  of acc iden t  r e l a t e d  s t a t i s t i c s  
presented  in th i s  paper  work agains t  t h i s  
requi rement .  

In t h i s  respec t ,  a most  disturbing finding w a s  
t h e  lack  of follow-up with acc iden t  v ic t ims  
where  only 11% of t h e s e  had had t h e  
acc iden t  discussed wi th  t h e m  and  no  
recommendat ion  was  made  t o  avoid t h e  
a c c i d e n t  happening again.  Such a finding i s  a 
serious ind ic tmen t  on  t h e  logging industry 
a n d  highlights a n  a r e a  which requi res  urgent  
a t ten t ion .  

The  acc iden t  s eve r i ty  r a t e  ca l cu la t ed  f r o m  
t h e  d a t a  co l l ec t ed  by t h e  survey w a s  much 
lower t h a n  t h a t  repor ted  in ea r l i e r  studies. 
Fu r the rmore ,  t h e  present  s tudy found t h a t  
near ly  one-third of loggers  surveyed had  m e t  
wi th  a t  l ea s t  o n e  acc iden t  during t h e  p a s t  
f ive  years .  The  d a t a  does  n o t  suppor t  t h e  
t rad i t ional  view t h a t  m o r e  exper ienced  
loggers a r e  less  likely t o  have  acc iden t s  - 
indeed, t h e  survey sugges ts  t h e  cont rary .  

Most loggers  appea r  t o  h a v e  recognised t h e  
bene f i t s  of wearing p ro t ec t ive  legwear  when 
using chainsaws. While such  equ ipmen t  does  
n o t  p reven t  t h e  acc iden t  happening, i t  mos t  
ce r t a in ly  r educes  t h e  sever i ty .  

More than  three-quar ters  of t h e  loggers 
surveyed suf fered  s o m e  fo rm of work-induced 
injury. This indica tes  t h a t  c a r e f u l  thought  
needs  t o  b e  given t o  t h e  implementa t ion  of 
ergonomical ly b e t t e r  techniques,  s o m e  of 
which h a v e  a l ready been  documented  (Gaskin, 
1986; Prebble ,  1986; Sweetman,  1984). This 
a l so  h a s  implicat ions f o r  r ec ru i tmen t .  



A la rge r  t h a n  expec ted  number  of machine  
ope ra to r s  su f f e red  back  injuries. Such 
injuries  could b e  caused  by  r e p e a t e d  jumping 
off  machines  and  long t e r m  exposure  t o  
jolting a n d  whole body vibration. T h e  a r e a  of 
machine  c a b  design i s  o n e  t h a t  r equ i r e s  m o r e  
de ta i led  r e sea rch  in a n  a t t e m p t  t o  r e d u c e  
th i s  problem. 

Having ident i f ied  t h e  considerable acc iden t  
and  occupat ional  injury risk f a c e d  by  loggers, 
i t  i s  i n t e re s t ing  t o  n o t e  t h a t  91% of t h o s e  
surveyed s t i l l  thought  t h e  work heal thy! 

REFERENCES 

Depar tmen t  of Labour (1984): "Safety C o d e  
f o r  Bush Undertakings", Depa r tmen t  of 
Labour, Wellington. 

D e p a r t m e n t  of Labour (1973): "Accidents  a n d  
Injuries in t h e  Logging, Fores t ry ,  and  
Sawmilling Industries 1968-70 : An Analysis", 
Resea rch  and  Planning Division, Depa r tmen t  
of Labour,  Wellington. 

Douglass, M. (1987) : "Chainsaw Survey '87", 
N.Z. F o r e s t  Industries. 

Fenton,  R.; Terlesk,  C.J. (1971) : "Aspects  of 
Labour in New Zealand Forestry",  N.Z. 
Journal  of Fores t ry ,  Vol. 1 6  No. 2. 

Gaskin, J.E. (1986) : "Analysis of Chainsaw 
Accidents  t o  t h e  Leg - 1983-1986", LIRA 
Repor t ,  Vol. 11  No. 7. 

Gaskin, J.E. (1986) : "Ergonomics - A Sc ience  
t o  Improve t h e  Sa fe ty  and  .Productivi ty o f  
Logging Workers", P ro j ec t  Repor t  No. 30, 
LIRA. 

Gaskin, J.E.; Smith, B.N.P.; Wilson, P.A. 
(1987) : "198617 Logging Workforce Survey 
(Prel iminary Resul t s  f r o m  t h e  Bay of 
Plenty)", LIRA Repor t ,  Vol. 1 2  No. 2. 

Neumann, A.; Gaskin J.E. (1983) : "Survey of 
Fel l ing Techniques", LIRA Repor t ,  Vol. 8 No. 
5. 

LIRA/Swedfor Consultancy AB Sweden 
(1980) : "Development of S a f e  Fel l ing a n d  
Delimbing Techniques wi th  Chainsaws", 
P ro j ec t  Repor t  No. 14,  LIRA. 

Prebble,  R.L. (1986) : "Ergonoimcs and 
Logging", P ro j ec t  Repor t  No. 27, LIRA. 

S ta t i s t i c s  Sweden. Arbetsskador 1982. 
Sveriges Off iciel la  S ta t i s t ik ,  
Arbetarskyddsstyrelsen,  Stockholm, 1985. 

Sweetman,  K. (1983) : "The Logger ' s  Back - 
A Physiotherapist 's  Impression", LIRA 
Technica l  Release ,  Vol. 6 No. 9. 

Tust in,  J.R.; Inglis, C.S. (1971) :  "Power 
Saws : A Heal th  Hazard  for  t h e  Fores t  
Worker", N.Z. Jou rna l  of Fo res t ry ,  Vol. 1 6  
No. 9. 

Wilson, P.A.; Smi th ,  B.N.P.; Gaskin, J.E. 
(1987) : "The Logging Workforce in Northland 
(A Comparison wi th  t h e  Bay of Plenty)", 
LIRA Repor t ,  Vol. 1 2  No. 12. 

Prebble,  R.L. (1981) : "Cr i te r ia  fo r  ~ 
Pro tec t ive  Clothing fo r  Chainsaw Operators",  I 

LIRA Repor t ,  Vol. 6 No. 3. 

For further information, contact: 

N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.O. Box 147, 
ROTORUA, NEW ZEALAND. 

Telephone: (0731 87-168 


