
present in mos t lakes, inc luding those with a p H as low as 
4.1. O t h e r species are restr ic ted to lakes with a p H of 4.6 
or m o r e . Wi th in Keji, b rook t r o u t and white perch were 
not f o u n d in lakes with a p H of 4.7 or less. 

When it comes to trees and soils , there is as yet n o f i r m 
da ta which would indicate d i rec t e f fec ts of acid ra in on ter-
restrial sys tems. Related l a b o r a t o r y studies of the e f fec t s of 
acid rain o n tree growth a n d deve lopment are being carried 
out at the Mar i t imes Forest Research Centre in Freder ic ton , 
N .B . They indicate that p H th resho ld limits fo r i n j u r y in 
m a n y tree species occur at a r o u n d p H 4.6; below this level 
s ignif icant a l tera t ions in g r o w t h a n d plant f o rm can occur . 
Since prec ip i ta t ion in Ke j imku j ik Pa rk and t h r o u g h o u t the 
Mar i t imes can regularly be m o r e acidic than p H 4 .6 , 
research a n d moni tor ing carr ied ou t at Keji are very 
impor t an t to the Canad ian fo res t indust ry . 

CONCLUSION 
One of the most upsett ing th ings a b o u t acid rain is tha t its 
ef fects are o f t e n felt in places f a r removed f rom its 
sources. T h u s polluters may be re luc tant to take c l ean-up 
act ions when the results of t hose ac t ions may be felt else-
where. They cont inue to po l lu te , literally dumping their 
refuse into their neighbors ' ya rds . There is also a re luc tance 
to reduce emiss ions until their b a d ef fec ts can be conv in -
cingly and scientifically d e m o n s t r a t e d . 

Acid rain research being carr ied ou t at Kej imkuj ik P a r k 
can d o c u m e n t those effects , a n d help build the case fo r acid 
rain con t ro l s . Much of the ev idence currently avai lable is 
f r a g m e n t a r y a n d c i rcumstant ia l ; long- te rm scientific 
p rog rams such as the one at Keji will help make acid ra in 
control p r o g r a m s as efficient a n d ef fec t ive as possible . The 
knowledge being gained can also help alleviate the e f f e c t s 
of acid ra in , by exploring such th ings as liming and the 
development of acid-resistant t rees . 

As weather d a t a f r o m Keji is col la ted with other i n f o r m a -
tion ga thered across Canada a n d the United States, a clear 
picture of the sources and p a t h w a y s of acid rain is emerg-
ing. Con t ro l l i ng acid rain will be an extremely costly 
p ropos i t ion , yet Canad ians have repeatedly d e m o n s t r a t e d 
their will ingness to pay their fa i r sha re of the costs. By 
establishing where the pollut ion is c o m i n g f rom, as well as 
its e f fec ts , con t ro l s can be imp lemen ted with the least 
d i s rupt ion . 

Areas having S 0 2 emissions greater than 
100 kilotonnes per year 

Areas most sensitive to acid precipitation 

Impor t an t s to rm paths 

This m a p clearly i l lus t ra tes why C a n a d a ' s e f f o r t s to c o n t r o l acid 
ra in a re concen t r a t ed in the seven eas t e rn provinces , f r o m 
M a n i t o b a east . Mos t m a j o r C a n a d i a n sources of S 0 2 emiss ions 
a re loca ted within this a rea and m u c h of it is qui te sensi t ive to 
acid p rec ip i t a t ion . In a d d i t i o n , preva i l ing winds t r a n s p o r t t he 
po l lu t ion t o w a r d s the eas te rn p o r t i o n s of the c o u n t r y . 
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KEJIMKUJIK NATIONAL PARK 

Visi tors to K e j i m k u j i k N a t i o n a l P a r k soon a g r e e t h a t it is a 
u n i q u e place. T h e p a r k has m a n y s t reams a n d l akes , roll ing 
f o r e s t s , a lively wi ld l i fe p o p u l a t i o n , and s o m e typ i ca l 
M a r i t i m e bogs — all of w h i c h he lp m a k e it o n e o f 
C a n a d a ' s m o s t b e a u t i f u l n a t i o n a l p a r k s . 

At f i rs t g lance " K e j i " seems l ike an unspo i l ed wi lderness . 
Yet unl ikely as it m a y a p p e a r t o a casual o b s e r v e r , this s a fe 
a n d r e m o t e h a v e n is t h r e a t e n e d by the s a m e si lent bu t 
d a n g e r o u s kil ler tha t ha s p u t m a n y of C a n a d a ' s wi lderness 
a r e a s at r isk: ac id r a in . 

ACID RAIN: 
WHAT IT IS AND WHAT IT DOES 

Acid rain has been called t h e greates t e n v i r o n m e n t a l threa t 
C a n a d a has f a c e d as a n a t i o n . T h e ra ins a n d s n o w s tha t 
were once t h o u g h t of as c l eans ing a n d p r i s t i ne h a v e n o w 
b e c o m e , as a resul t of h u m a n act ivi ty, d a n g e r o u s l y acidic 
a n d des t ruc t ive . T w o u n f o r t u n a t e and a l l - t o o - c o m m o n 
b y p r o d u c t s o f o u r m o d e r n indus t r i a l l i fes tyle a r e su lphur 
a n d n i t rogen ox ides . W h e n these are d i s c h a r g e d in to the 
a t m o s p h e r e they can b e c o m e sub jec t to a c o m p l e x variety 
o f chemica l r e a c t i o n s , wh ich can t r a n s f o r m t h e m into 
su lphu r i c a n d ni t r ic ac id , respect ively . T h e s e ac id s can be 
car r ied a l o n g by v a r i o u s w e a t h e r sys tems, so t h a t the 
d a m a g i n g f a l l o u t o c c u r s m a n y m a n y miles f r o m the 
or ig ina l s o u r c e of p o l l u t i o n . 

These ac ids u l t ima te ly fal l b a c k to ea r th in v a r i o u s k inds of 
p r e c i p i t a t i o n , i nc lud ing r a i n a n d snow. T h e m a i n sources o f 
s u l p h u r o x i d e emiss ions in N o r t h A m e r i c a a r e coa l - f i red 
p o w e r g e n e r a t i n g s t a t i o n s a n d n o n - f e r r o u s o r e smel ters . 
T h e m a i n s o u r c e s of n i t r o g e n oxide e m i s s i o n s a r e a u t o m o -
biles a n d o t h e r vehicles . 

Acid p r e c i p i t a t i o n can h a v e m a n y h a r m f u l e f f e c t s . It can 
increase t he ac id i ty of l akes a n d s t r eams t o a p o i n t where 
f ish a n d o t h e r a q u a t i c c r e a t u r e s such as f r o g s a n d sala-
m a n d e r s c a n n o t r e p r o d u c e . Ul t ima te ly , t h e y b e c o m e ext inc t 
in overly ac id i f i ed b o d i e s o f wa te r . Ac id r a i n can also 
increase t h e ac id i ty of soi ls , a n d pa r t i cu l a r l y in c o m b i n a -
t ion wi th o t h e r a t m o s p h e r i c po l lu t an t s s u c h as ozone , is 
suspec ted o f s lowing d o w n the g rowth r a t e o f t rees , or 
w e a k e n i n g t h e m a n d m a k i n g t h e m m o r e v u l n e r a b l e to 
d isease o r n a t u r a l l y o c c u r r i n g th rea t s . A c i d r a i n even 
a t t a c k s m a n - m a d e s t r u c t u r e s such as b u i l d i n g s a n d m o n u -
m e n t s , i n c l u d i n g t h o s e of cu l tu ra l s i g n i f i c a n c e , causing 
mi l l ions o f d o l l a r s ' w o r t h of d a m a g e a n n u a l l y . 

THE BIG PICTURE: 
ACID RAIN AND KEJIMKUJIK PARK 
Acid ra in is b o t h a n a t i o n a l a n d i n t e r n a t i o n a l p r o b l e m , 
since a t m o s p h e r i c p o l l u t a n t s d o n o t respec t those a r t i f i c i a l 
lines on m a p s tha t h u m a n s call b o u n d a r i e s . A b o u t 50 per 
cent of t he ac id rain t ha t fa l ls in C a n a d a or ig ina tes in the 
Uni ted S t a t e s . C a n a d a in t u r n is r e spons ib l e fo r 10 t o 20 
per cent o f t h e acidic p r e c i p i t a t i o n t ha t falls in s o m e p a r t s 
of the U n i t e d Sta tes , in p laces such as New E n g l a n d a n d 
the A d i r o n d a c k s . 

Acid r a in is a w idesp read a n d c o m p l i c a t e d series o f even t s , 
but its e f f e c t s mus t be s t u d i e d loca l ly , in specif ic a r e a s . 
Every r e g i o n has its o w n p a r t i c u l a r c l ima te and c o n d i t i o n s , 
which m a k e its r e sponse t o ac id r a in un ique . By g a t h e r i n g 
d a t a at spec i f i c places a n d by co l l a t i ng that i n f o r m a t i o n we 
can ga in a n u n d e r s t a n d i n g o f t he gene ra l p h e n o m e n o n of 
acid r a i n , in add i t ion t o f i n d i n g o u t wha t specif ic e f f e c t s it 
is h a v i n g a t va r ious l o c a t i o n s a r o u n d t he c o u n t r y . Al l this 
i n f o r m a t i o n is necessary if we a r e t o f ight acid ra in in the 
most e f f e c t i v e way . 

In g e n e r a l , N o v a Sco t i a is h ighly sensi t ive to acid r a i n , and 
in 1978 a m a j o r site f o r t h e s t u d y of acid rain w a s set u p 
by the f e d e r a l g o v e r n m e n t in K e j i m k u j i k P a r k . Al l precipi -
ta t ion is c h e c k e d c a r e f u l l y f o r ac id i t y , a n d the e f f e c t s of 
tha t ac id i ty o n the p a r k a n d its wi ld l i fe are precisely n o t e d . 
The K e j i m k u j i k site is o n e o f a n e t w o r k of five r eg iona l ly 
r e p r e s e n t a t i v e s tudy a r e a s a c r o s s C a n a d a . 

WORK IN THE PARK 
E v e r y o n e k n o w s tha t it r a ins a lot in the M a r i t i m e s . Prec i -
p i t a t i on a m o u n t s in N o v a Sco t i a are a m o n g t he highest in 
C a n a d a . A v e r a g e a n n u a l t o t a l p rec ip i t a t ion at Kej i is 
sl ightly m o r e t h a n 1400 m m , of which nea r ly 280 m m fal ls 
as s n o w . O f c o u r s e p r ec ip i t a t i on levels c a n va ry great ly 
f r o m year t o year . 

S a m p l e s of r a in or snow a r e collected o n a dai ly basis at a 
n u m b e r of si tes in the p a r k . O t h e r d a t a , s u c h as t e m p e r a -
tu re , h u m i d i t y , wind s t r eng th a n d d i r ec t ion a r e a lso n o t e d . 
In this way a c o n t i n u o u s series of " w e a t h e r s n a p s h o t s " of 
the P a r k is be ing t a k e n . T h e s e " s n a p s h o t s " a r e c o m b i n e d 
with acidi ty m e a s u r e m e n t s t o d e t e r m i n e t h e a t m o s p h e r i c 
c o n d i t i o n s t h a t br ing ac id r a in to Keji . S u b s e q u e n t l y the 
wea the r sys t ems tha t b r ing acidic f a l lou t a r e t r aced to 
d e t e r m i n e t h e or igins of t he po l lu t ion . 

S t r e a m s a n d lakes wi th in t he P a r k a re s a m p l e d on a r egu la r 
bas is , as is K e j i ' s fish p o p u l a t i o n . A s y s t e m a t i c s tudy of 
vege ta t ion a n d soils is a l so being car r ied o u t . T h e e f f ec t s o f 
acid ra in o n t ree g rowth a n d soil c h e m i s t r y a re also u n d e r 
s tudy . V a r i o u s " s t u d y l a k e s " a re be ing e x a m i n e d in great 
de ta i l , d o w n to the smal les t p lan ts , insec ts a n d o r g a n i s m s . 

FINDINGS 
Over t he pas t 15 to 20 yea r s K e j i m k u j i k P a r k has g r a d u a l l y 
b e c o m e m o r e a n d m o r e ac id i f i ed . T h e r e a r e so m a n y c o m -
plex va r i ab l e s involved t ha t it is d i f f i cu l t t o say with scien-
t i f ic ce r t a in ty exactly w h a t the e f f ec t s of t ha t ac id i f i ca t ion 
are : it is b e c a u s e of th is t ha t Keji is b e i n g sub jec ted to such 
in tens ive s t u d y in the f i rs t p lace. Neve r the l e s s , some th ings 
are b e g i n n i n g to b e c o m e clear . 

Acidic p o l l u t a n t s a re a lmos t a l w a y s presen t in the a t m o s -
phere , a n d ac id ic fa l lou t — " d e p o s i t i o n " — can b e e i the r 
wet ( d u r i n g p rec ip i t a t i on ) o r d r y (in the absence of p r ec ip i -
t a t ion) . Seven ty to eighty pe r c en t o f acidic depos i t i on in 
K e j i m k u j i k P a r k is wet . T e n t o f i f t e e n per cent of K e j i ' s 
acidic p r e c i p i t a t i o n comes f r o m s o u r c e s within C a n a d a ' s 
M a r i t i m e p r o v i n c e s . T h e r e m a i n i n g 85-90 per cent o r i g i n -
ates mos t l y in the n o r t h e a s t e r n U n i t e d States, a l t h o u g h 
s o m e c o m e s f r o m sources in c e n t r a l C a n a d a as wel l . W e t 
depos i t i on genera l ly ar r ives a s a resu l t of air masses f r o m 
the s o u t h , s o u t h w e s t , a n d w e s t . It is no t u n c o m m o n f o r 
a i r b o r n e p o l l u t a n t s to h a v e t r a v e l l e d all the way f r o m the 
O h i o Val ley , n o r t h e r n O n t a r i o , o r even far ther a f i e l d . 

Acidi ty a c c u m u l a t e s in the s n o w p a c k over the c o u r s e o f an 
ent i re w i n t e r . D u r i n g the w i n t e r a n d spring s n o w m e l t , l akes 
a n d s t r e a m s receive a jo l t o f c o n c e n t r a t e d acidi ty . P r e l i m -
inary d a t a ind ica te tha t K e j i m k u j i k P a r k might be p a r t i c u -
larly v u l n e r a b l e t o t he shock o f s u c h acidic pulses . S t r o n g 
s n o w m e l t e f f e c t s have been d e m o n s t r a t e d , which c o u l d lead 
to se r ious ecologica l p r o b l e m s . 

A q u a t i c l i fe is pa r t i cu la r ly a t r i sk f r o m acid r a in . P r o b l e m s 
a f f e c t i n g s a l m o n in the M e r s e y River f lowing o u t o f K e j i m -
ku j ik P a r k a r e a t t r i b u t a b l e t o r e c e n t increases in ac id i f i c a -
t ion . H i g h mor t a l i t y r a tes at a s a l m o n hatchery o n t h e 
Mersey River be low the P a r k h a v e been s igni f icant ly 
r educed by l iming, which l o w e r s t he acidity of w a t e r . 
Research o n s a l m o n a n d o t h e r f i sh mortal i ty r a t e s , ac id i -
f i ca t ion a n d l iming has g rea t r e l e v a n c e t h r o u g h o u t t h e 
M a r i t i m e s a n d across C a n a d a . 

As lakes a n d s t r eams wi th in t h e P a r k have b e c o m e ac id i -
f ied , ce r t a in t r ends have b e e n n o t e d . Ac id- to le ran t species 
such as t h e yellow perch a n d t h e Amer ican eel h a v e been 

WHAT IS THE pH SCALE? 

When scientists talk about h a r m f u l prec ip i ta t ion , they refer to it 
in terms of its acidity. T h e scale used to measu re soil or liquid 
acidity is k n o w n as the p H scale (pH for po ten t ia l hydrogen ion 
concen t ra t ion) . It ranges f r o m 0, which is the max imum acidity, 
to 14, which is the m a x i m u m alkalinity. " C l e a n " precipitat ion 

has a p H value of 5.6. It is no t u n c o m m o n in C a n a d a to f ind 
readings of 4 .0. Because the scale is logarithmic, this represents a 
d ramat ic increase in acidity: a d r o p f r o m 5.6 to 4.0 indica tes that 
acidity has increased 40 t imes. V inega r has a pH value of 2.2. In 
1974, a ra in fell on Pi t lochry , S c o t l a n d that had a va lue of 2 .4. 


