
There are disturbing signs inlE;le a'l u', .t1aUVj[uorest:.c~,'g,::~ 
'and they have implicatioDSfoi . of the J..V UUlIe':::"''-'' 

\"coast. Some<red spruce:\stands . are showing~ 
:o·eUowing and early loss of needles and a thinning 
'" tree crowns: They are probably dying/the Ul:tJU1-l1gt:,:',,\'··r 

:~, is similar to that occurring in the COIlIU"e:r,and 
,':, broad -leafed forests of central and eastern J!jlll1'O]pe. 

',::~:rv:t~!O~~=~y~~,':~~:t~~;~~~·· ,:.:;:,,::. 'i'~ ~"\~ ;;~ 
.~:' Dr. Richar(jJage~ ofthe:U.x,Uye .. l rsi~Y,:·Qt:]~in.e·{~1 
:::~,Orono . believ:es:thata,ci4~:fog,might/ 
. '.' affectingtheisland foresti~ six mileS off~tc)rung1~nlf(' 
i~He has measured fog pH·levels as low ...... .6 ... '". 

"\,acid equivalentoftablevinegar~The coastal 
, was surprised to find,\yas as acidic as 

collected: at 'the ;toptof: 4,2q7 
, 'Mountain', and at . . 
~t¥ ork's Adirondack M(lUntaiins~,'8Illd 
;s~Green .. MoupWns •. 

'. deposition;;';~hrf;;i:i~:'·/· ',f?~~?ij:~;;~-ii)fl[;§il,i~~~i3;~;~:~:J; "';::./,,'·"V.';/",;',;: :;'':i'';~J:',rtllyl~~P.l:lily,\re,selU'cheJrs had documented ozone 
Jagels theorizes "U(I",;I,U.~;';:!V'lUl';~'.'IJ.l tJleaC1ICLJ[.og')',i;?i:Ul1ljUlry",t<riA<:aOla white pine. (Ozone is toxic to 

may be the dirty gases . in the,lower ,atmo-
exhausts .or industry smiOKeStaCJi:S 

";:,,,,;;;):!-,~: 

:. 

, sphere is enhanced by nitrogen oxide emissions 
from vehicle tailpipes and industries.) 

J agels said in an interview that what is happening 
on Isle au Haut, even in a worse case situation, does 
not suggest anything about interior Maine's low- or 
high-elevation forests, that spend much of their 
time in highly acid cloud water. Air pollution 
affecting inland mountain forests is more likely 
blown in from the Midwest than from coastal cities 
to the south. Island forests must be treated as a 
separate problem, Jagels said . 

No one was more amazed than Jagels at finding 
the red spruce damage on Isle au Haut. It was not 
a suspect place. In fact, he picked the island for 
research because he assumed the forest was healthy 
and would be a good reference site to compare to a 
declining high-altitude stand. 

Jagels was specifically curious about the impor­
tance of fog at the different locales. Fog generally is 
very acidic at high elevations, averaging around 3.5, 
whereas "normal" rainwater averages around 5.6 to 
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~(Continued from the . . pagel\' . . ". 
·,5.7 on the pH scale. (Acidity, as measured . 
~'scale of 0 to 7, is greatest at the lowest . 
;'~ scale.) Jagels thought that island fogs were m(J~t1:y:<,; 
> generated off the open ~an 8url'ac~~d.thf!ll'8t()l'8 
;. would be less acidic'">"!;::'~' ,:N '. .. ..' 
. With funding· fr~~'~th;~'~"e~tts' L'awtl',8iDC1. 
, Water,'Resources BureaU:'lastyear/ 
};~~8 six~months' expertJ~collecting fog and raiinll7ater'?(>*;\) 
, on Isle au Haut, plus three other Down 
.. sites ..,.- DamariscoveIsland off Boothbay tiBll'b<)r;"j)i'> 

;.,Roque Island off Roque Bluff; andMt. U~IlOV.\I,,&~i., 
about 25 miles off the C08!Jt from ~jtlQ(ldlC'1"400nt • 
. Roque Island is also forested. Damariscove cl~c!!!~~~I~~~1 
Desert are essentially barren, and they were. 
as comparisons to see ifthe presence of 

. any influence on the level of activity. 
Jagels found that fog'wasmore 

. southwestern sites ofIsle au Haut and V8:m~llislGO'~~.;'!,?;0 
Island and less acidic a.t the, nOJrtheruJtelrly:,::ii1Ces',;~:;;c 
farther away from large metropolitan 8I1'e88 ....... o.u"" .-.. ,'" 
mediately, he scrapped, the. idea of using, 
Haut as a reference site.,tor resew:chon 'm(ltun~lll\t\\ 

'forest decline., Also' droppedwasw8Lln,g~~l,n;;mt!§j',;, .. ,"~ 
upwind and downwind sides of the 

,the trees were trapping'particles froD.l ".u'''' .. ~~'6·~~'''''''·''''''''''··1 
passed throughthe canopy.>'; . . :':~.'~;:c:;:~:'i.,;: ':;i:~~;~~~~t,y0"j<· 

. ' Since 1985 was a relatively dryyear, the UUJ.u~~~, 
", of coastal fogs was limited. But the ones s8InpJ,~'~~l;i:> 
,.': were highly acidic, atlYll:umber,with apH 
?:/' lower. The 'Isle. au Hllutf9gsav.eraged· 3 ~2~'on,;;the::~;~~c;;";;::i I 
~ii;-(pH scale"and '. one"fQg;~,dipped, 
I':;. Damariscove Island's logs. averaged O.OlOt:'·:~~''';~~' 
"., single worst,oneW88 ~.98. Roque ,~:auu'a,!!l!r~g~, 
~:? 3.91 and never got belO\Vi'the O.-)·~.'l,llW;-!"'J,'l'f,".~~~.I 
~ ... Rock averaged 4.06 ...... "" ... ;1. "''''''''' .. g~()J;.[~IC:IW.iJ.;·iJ~'~.41!IRel 

,'t:TlTU'·., showsJhe early thinning of tree 
Haut. 'The cause could be acid 

::':~. said that-the:. ", i··.·· •. ·•. . .,high acid levels, Jagels decided 
;' , recorded· the: 10westaninimQm . of'. . . ,The ,.m8,de·an.~'errQneous assumption" that fogs . 

stations, 2.80, but the 'average PH: .. ); affecting islands were generated entirely off the sea 
was 3.78. ..:./;;t~,/.,:··.,,,.·: ',.:'surface"Henowbelieves it is more likely they are 
"'Jagels saidthe,;uipimumpHs may~;;;mQl.e,.:; .• tinfluenced,by weather liystems moving along the 
important than theaverages~'because ifthOseye'rY:;" . East Coast;an~carrying the pollutant "precursors" 

.acidic fogs happen ata critical time like:leaf:,out~\{> _ that cause acid rain and fog. 
. they can have greater bi()logical impact.";'.',::!;""!;".'.: . . ... Isle au Ha~t,six miles long and three miles wide, 

has a forested ridge running down its back, and its 
highest point is 543-foot Mt. Champlain. Mature 
spruce dominates, and there is some pine, fir, and 
hardwoods. As Jagels and his research associate 
collected fog and rain water, they noticed that some 
of the spruce looked sick. "The symptoms of 
yellowing and needle loss became more noticeable 
in the fall," Jagels said in an interview, "and it 
looked to me much more like what's happening in 
central and eastern Europe than what's happening 
in the high-elevation forests in the eastern U.s." 

He explained that the damaged forests of Europe 
show a thinning of the older foliage and chlorosis, or 
a yellowing of the needles or leaves. As the condition 
of the coniferous tree worsens, he said, needles are 
left only at the tips of the branches and on a small 
crown. "The tree slowly dies," he said. Ultimately, 
the woods stand naked, depleted of foliage. Dead 
branches litter the forest floor, and other trees, 
weakened from acidic effects, are uprooted by 
winds and have stunted and deformed root systems. 
Earthscan, a London-based news service of the 
United Nations, says more than 16 million acres of 
forest in nine European countries have been 
damaged by acid rain. In West Germany alone, 
more than half the nation's forest have been 
affected by Waldsterben, or "forest death." In total, 
11 species in the different counties have been 
affected: Norway spruce, white fir, Scotch pine, 
European larch, European beech, silver birch, 
European ash, European alder, common maple, and 
two species of oak. Foresters there believe that the 
combined effects of a number of pollutants, par­
ticularly the nitric acids from vehicle exhausts, are 
working simultaneously or sequentially to induce 
tree damage. Europe does not yet mandate auto­
mobile sulphur dioxide or nitrogen oxide emissions 
controls, but West Germany is experimenting with 
lower vehicle speeds and will require cars sold after 
1986 to have catalytic converters and use unleaded 
gasoline. 

On Camel's Hump in Vermont and other East 
Coast mountain areas where there has been a spruce 
dieback, Jagels said it's the youngest foliage that 
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have concentrated heavily on ozone damage. I can 
show you plenty of ozone-affected trees. They are a 
dime a dozen. But acid rain, that's a lot more 
complex." 

Schell said he has seen the spruce needle 
yellowing at Acadia, "but the park is not in a 
position to articulate what we suspect the exact 
cause is." by Phyllis Austin 

(Phyllis Austin is an Alicia Patterson Foundation 
Fellow for 1986.) 

Qpgress':is finally acting 

l!i:2:,!g,p,y' .:';1' 997 the controls wo~ld bring sulfur dioxide 
:tp,oU\J,ta:ntsdown by nine million tons,below the 1980 

stringent bill introduced by Senator 
KJi~QQertd'taffQr'd (R-Vermont) would cut sulfur 

1Jtree million tons. 
Senate bill and· the House bill 

• ':"U.~.' ;'0 nitrogen oxides, also a precursor of 
. and ozone. pollution thr:Q\lgh tighter' 

l!y&sg~!~~~~i~llKUl~~~i~;r. vehicle and industrial soVrces. ..' 
chairman of the National,Clean ;" 

told the House Subcommittee on . 
,llili,i":"'!"'O.",,' .• p.lJ~"""~~~ Environment that a 12-milliOn-ton 

sulfur 'dioxide emissions is critical 
UC',",ou.,e; that is the amount necessary for a 50 

:'De~rce~nt" .' in acid deposition as recom­
mended by; the National Academy of Sciences. 

.. !'Likewise,the ll-year timetable for achieving the 

. fulE~uiissions reductions does not reflect the 
is called, for after years of delay," he 

it were shortened by five years, the 
$',;e,nViirO)rlmen1~'s expOsure to sulfur oxides would be 

some 50 million tons." . 
subcommittee did not:: change the 

i'::,ti()m(la~:eilre.<iLuctlOn or the timetable, and, in 'fact, 
aIIleIlIQIlrlerlt that seriously weakened 

"~tl)e'.i~'().{)lnsenSlls" bill. NatiQnal Wildlife Federation 
lli:ilegislativJ6,;,c.ounsel Janet Hathaway told Maine 

the subcommittee changed the emis­
r~';\lii'JV1'll~a1~er~lgll' 19 from monthly to yearly. Although 

"'&>'''.'·\.&.UI'.,U doesn't, sound important, she said, 
'pttAl't,:;:""A~ --to .' reduce " the sulfur dioxide re-

one million tons. "That is the very 
. ' a~~~~Wl~~ to,~upport," Hathaway 

:""':": ... :': .. '.: .. ;:~ " ,',. '".: ~.:' .,." .' , 

~"."V'l,,". Clean Air Coalition spokesman Ayres 
is no time to rest. Given the number 

nl1<>ll1''':of congressional, governmental, and 
t~.;:£licien~inc;'.analyses of the acid rain problem, Con­

ample evitience of the problem 
c(mtroloptions;" . 

\,!,;'fl'n,enew'; acid rain initiatives follow recent major 
'i~;deVE~lol}m~ents. President Ronald Reagan met with 

Prime Minister Brian Mulroney to dis-
"l1"''''.Tr .. , e)[l4()rs.~m~ent of a five-year; $5-billion plan 

COlrlQ\lCt' more research - this time a joint effort 
9)m~;~:)'lnlLo,;,ne'w emi&sions control technologies. But 
k~t1~virQ,nmleD'taliists believe that move is a political 

House to weaken the progress on 
1!;:.~~m).S$ll()rut~edu~~tl<ms since affordable technologies ' 
1~7J~rE~ap.y;·lelPJl:Jt· to reduce p()1l1,ltion by 50 percent 

decline of forests. Sierra Club legislative dir~ctor 
David Gardiner said, "Previous reports have shown 
us the smoking gun in the acid rain mystery. This 
new report gives us the bullets and the 
fingerprints. " 

Supporters of acid rain controls not only have the 
recent Academy report but thousands of other 
reports with which to try to disarm opponents. 
More than 3,000 scientific papers have been 
published in the last 15 years that link the causes of 

. acid rain to manmade air pollution. During that 
period, the acid level of precipitation has increased 
up to 30 to 40 times more than normal in the eastern 
U.S., affecting not just earth resources but build­
ings and even human health. 

Just in'the past year, the U.S. Environmental 
Protection Agency (EPA) reported that more than 
4,000 lakes in the eastern and midwestern states are 
at a crisis stage, with almost no buffering capacity 
left to cope with acidification. The agency esti­
mated that nearly 1,000 hikes in the East already 
can't support fish life. However, the EPA's esti­
mates are believed to be low. The survey didn't 
include lakes smaller than four acres in size, and 
these thousands of small water bodies are known to 

. ...beparticularly vulnerable to acid damage . 
Moreover, the EPA survey used pH levels of 5.0-

and 5.5 as the cutoffs to indicate biological damage. 
But the Canadian Freshwater Institute was re­
ported in Science to have found that irreversible 
damage to a lake's food web occurs at much lower 
levels .. of acidity than heretofore believed. For 

. exampie, at the seemingly iligh average pH 01.' 5.93, 
key organisms in the food chain of lake trout failed 
to reproduce. With a pH of 5.64, thick mats of algae 
grew over the trout's spawning grounds, and the 
ecosystem was collapsing at pH 5.59. 

A study by scientists from the University of 
Vermont and the National Aerospace and Scientific 
Administration reported that damage to Vermont's 
Green Mountain forests is so severe "it looks like a 
forest fire." Red spruce have died, nutrient cycling 
has been disturbed, and root systems have been 
damaged. 

High altitude spruce and fir forests in the 
.'southern Appalachians are declining, according to 
studies by North Carolina State University. Sig­
nificant increases in symptoms of decline turned up 
over a single year, and the symptoms are strongly 
associated with increases in the acidity of precipi­
tation. . 

Southern yellow pine in the southeastern U.S . 
has peaked and turned downward after a long 
upward trend, according to the U.S. Forest Service. 
And the Canadian Forestry Service reported that 
significant forest productivity declines may already 
be underway in the Atlantic and Quebec/Ontario 
regions of their country. 

A report froin the Environmental Defense Fund 
said smelter emissions in the western U.S. are 
directly related to increases in acid rain over 
distances beyond 600 miles. The pollution threat­
ens valuable aquatic and timber resources, and 
recreational areas including national parks, wil­
derness areas and national forests. 

An acid rain control program might pay for itself 
in reduced damages to building materials alone, 
said a draft study of the EPA, Brookhaven National 
Laboratory, and the Army Corps of Engineers. It 
estimates that damages to U.S. buildings from acid 

... iifhi, .. +lh .. · ...... , .. + decade. ·.r· 0< • 

. two·Years of study, the National 
1';l\J\caaelnycoJ: Sciences" established a' causal link 

·,1l4~tVl/een sulfur and nitrogen emissions' and the 

. rain run between $3.5 billion and $6 billion per year . 

. of air, water, and soils. It 
. rai~ as the prime suspect in the 

The report says that acid rain is literally eating 
away outdoor statues, monuments, historic build­
ings, concrete, and automobile paint. 

(PA) 
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