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Gore-Tex® Fabric 

The best thing 
to come between you 

and the weather 

Protection. Comfon to a 
degree never known berore. 

This is the promise of 
Gore-Tex fabrics. a once impos­
sible dream. a fusion of modern 
magic that shields you from 
rains. winds. an<l snows ... yet 
breathes to help you find 
comfort even from your own 
honest sweat. 

Gore-Tex fabrics. The 
promise rulrilled. Warmth and 
dryness without bulk or weight. 
Garments in colors and styles 
for the freedom of the hills. the 
hush of forgotten by-ways. the 
pounding or the athletic circui t 
-even the civilized rush of these 
modern times. 

The remarkable secret of this 
comfort is found in the 9 billion 
pores engineered into every inch 
of fabric. Microscopic holes. 

Gore-Tex"' "Raingear WitJ1ou1 
Compromise" 

Garments designed for absolwe 
wateq1roof ness 

Spacesuit made of Gore-Tex fiber 

Out of this world protection chosen 
by NASA 

each far 100 small for water 
drops to enter-and randomly 
offset to stop rushing winds­
work like a natural second skin 
10 keep you warm and dry. 

At the same time. the tiny 
pores let your perspiration vapor 
escape to help keep you warm 
and dry from the inside out. 

Over the past decade, 
Gore-Tex fabrics have proven 
themselves on most every 
extreme outdoor challenge in 
the world: 
· The assaul t of Mt. Everest 
· Will Steger·s trek to the 
North Pole 

· Olympic events 
· American astronauts in outer 

space 
And countless other challenges 
- testimony to the trust that the 
world's greatest athletes and 
explorers put in the world's finest 
waterproof. breathable fabrics. 

Unleash the magic or 
Gore-Tex fabrics for yourself. 
Experience the warmth, light 
weight, and good-looking protec­
tion. Look for Gore-Tex fabrics 
in stores carrying fine outerwear, 
gloves, and footwear. 

GORE-TEX, A Family of 
FabricsrM_working to put 

comfort between you and the 
weather. 

EW wool-lined Gore-Tux"' parka 
Warm. com/ on able protection 

year-round 

Gore-Tex~ products are 
available at: 
L.L. Bean, REI. Lands' End. 
Hermans, EMS. Eddie Bauer and 
fine specialty stores eve1ywhere. 
For the store nearest you, call 
l-800-638-9800. 

Gore-lex ,s a Re~,;1on,d Tn,demnrk of W.L Gore & Associa1cs. Inc. 

• \~.L Gore & As.,;ociates. Inc. 191$7. J Blue Bull Rd .• Elk1on. Md. 21921 

Gore-Tc,. A Family of Fabric,"' i, a tmdl!murk or W.L, Gore & Associates~ rnc. 
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NAT ION ·s FREEDOM 

MAJESTY 

Commissioned bv 
The Franklin Mir1t in honor 
of the U.S. Constitution's 
200th anni,·ersarv. 

:\.\lERIC:\:-S: MAJESTY. An 
exhilarating trihure to our 
heritage and liherty. An American 
nusterpiece hy Ron.lid \'an 
Ru\'ckn·clr, whose work.~ ha\'e 
hecn presented to su..:h world 
leaders .,s President Kenned,·, 
Queen Elizaherh II .md the · 
Emperor of Japan. 

Experience his genius. In ,1 

sculpture .1s powerfal as rhe American 
eagle. A new and origin.ti work of 
arr - i11dfrid11nlfr bn11dcmfhd n11d 
brmd-pni11tcd -·in imported porcelain 
of exceptional qualiry. 

American Majcst,· lw Ronald 
\'an Ruyckc,·clr. A ·s..:1ilpnin: destined 
for glory. 1\\-,,ilahk cxclusi\'cl\' 
through The Franklin Mint. 

Shown smaller than actual size of 
15-1/2" in height including hardwood base . 

r----------------------------- ----• I 

l To acq11ire, mail by October 31, 1987. 
I 
t 
I 
I 
I 
I 
I 

The Franklin Mint 
Franklin Center, PA 19091 
Please enter my order for American 
Majesty, an original work of art in fine 
hand-painted porcelain, ac the issue 
priceofS195."' 

I need send no money now. I will 
be billed in five monthly insrnllments 
of S39. ~ each, with the first payment 
due when my sculpture is ready. 

• Pl"' "'1 stntt JAla ta.• amt 
• total ,fSJ. fvr lhlft"n9 nmi ba111iim9 

SlGNA1VRE-~ ___ ----
ALL 0111oa.•• 4•it •uaJI.CT 'TO AC:Cl:..,...,,.c;._ 

MR 
MRS 
MJSS 

ADDRESS 

CITY 

STATE. zip_ 
Till 

The Franklin Mint 



B EYOND THE M OUNTAINTOPS 

T he magazine you're settling down with now, and whose editor-in­
chiefl have recently become, is a curious sort of creature. 

On the one hand, Sierra is the official publication of an influential 
nationwide organization, sent automatically co each of the Sierra Club's 
400,000-plus dues-paying members. But it is also a general-interest environ­
mental magazine that has come co enjoy a measure of acceptance by the 
public at large. While we understandably shine a bright spotlight on the 
diverse activities in which the Club engages, we frequently look beyond 
those to focus on other relevant issues. This often means that we can devote 
less attention than we might wish to the many crucial and complex topics 
confronting today's activists, because we also serve as the primary source of 
environmental information for hundreds of thousands of nonspecia)jst read­
ers. Finally, although SiMra deals with concerns of such gr:ivity and magni­
tude chat reading an issue from front to back can sometimes be an unsettling 
experience, our pages are full of encouraging, even inspirational, news about 
real people working toward real solutions to environmental problems. 

These tensions and contradictions reflect the dynamism of both the Sierra 
Club itself and the greater movement within which it operates. That 
movement today confronts a range of problems that would have utterly 
astonished the Club's 19th-century founders. In response co this widening 
universe of challenges, the organization has e>q>anded its view co embrace 
not just the meadows and mountaintops of the Sierra Nevada but the ocean 
floor far below them and the ozone layer high above. 

The editors of Sierra take our charge seriously: to reflect that expanded 
view by alerting our readership to the complex and interrelated environ­
mental dangers confronting the United States and the world. To do so 
requires that we distill, analyze, and package a sometimes bewildering array 
of facts relating to a whole menu of high-profile issues, many of which are 
the focus of the Sierra Club's prioriry campaigns. Beyond that, we must also 
draw attention to problems chat have not yet received wide publicity, that are 
still "bubbling under" the Hot 100 of environmental consciousness. Many 
issues that seem fundamentally relevant today were once regarded as beyond 
both the Club's interests and its capabilities to address. It was always the role 
of the old Sierra Club Bulletin, just as it is now that of Sierra, to identify these 
bellwether issues, to promote their public debate, and to contribute to their 
resolution. That's how people become aware of the problems that confront 
them; that's how action is inspired and solutions are found. 

As a professional journalist, I look forward to the challenge of maintain­
ing Sierra's commitment to these goals. As a citizen who has become an 
environmentalist through my four-year association with the Sierra Club, l 
am proud to help continue the work of those who have made this pub)jca­
tion a voice for the conservation movement since 1893, even as the organiza­
tion it speaks for has made its influence felt far beyond the mountains of 
California. 
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It's soft. 
It's warm. 
It's natural. 
It's down. 

N o other bedcovering in the 
world surpasses a down comforter 
for elegance, comfort, and enduring 
quality. 

O ur St. Moritz Goose Down 
Comforter's 100% long-staple cotton 
shell is filled with the finest white 
goose down, ensuring maximum 
warmth. Our seamstresses stitch 
small circles across the St. Moritz, 
then add double-stitched corded 
edges, giving it a classic sculptured 
look. 

O rder yours today. Remember, 
we ship within 24-48 hours. We 
guarantee our quality. If you are not 
completely satisfied with your St. 
Moritz Goose Down Comforter, 
we11 replace it or refund your 
money. And we11 send UPS to pick 
it up-at our expense. 

FREE :~i,~~m1w1,,5tyi.. 

CATALOG : =~'W..i1'M:.,,.,."'c1s 

m 10 ORDER OR 10 REQUEST A 
FREE CATAI.OG CALL lOLL FREE 
1-800-356-9367 Ext. 75H, 
(Call 24 hrs. a day, 7 days a week) or use 
our coupon. 

---------------St. Moritz Goose Down Comforter Style H{:148 

• Twin (60" x 86H) $130 O King (102" x 86") $190 
• Queen/ Full (86H x 86") $160 • Calif. King (102" x 96") $220 
Colors: Mint, Champagne, Light Blue or Peach 

nllO ORDER CALL lOLL FREE 1-800-356-9367, 
... Ext. 75H. Use your credit card. OR ORDER BY MAIL: 

D M.C. • VISA • Am. Exp. • Diners Club • Check 
Acrt.t•-------------- Exp.Dt~ 
COlOR _ ___ ClfY. __ x PRICE$ _ _ - s _ _ _ 

"• We ship UPS Ground 
Service unless you request 
otherwise here. Federal 
Express Service add $8.50. 

For delivery in IL,5% Tax = $ __ _ 
For delivery in MN-6% Tax - $ __ _ 

Ship .• Hdlg. & lns.-$5 ea. - $ __ _ 
'Federal Express Service - $ _ _ _ 

TOTAL = $ __ _ 
For delivery in Wl-S'lb Tax - $ _ _ _ 

Total for delivery in WI - $ _ _ _ Name _________________ _ 
Address, _________________ _ 
City.State.Zip _______________ _ 

I send t o: The company store, Dept. 751;1.1._ 
i.:.:l~..-1111;.;;..,;;:;_.,. _________ __.1... ___ ~ £2~a!!!. s~r!,_Ro~,~ ~s~ !!_ s~ ___ _, 



TIBET: 
@ LHASA TO 

KATHMANDU 
OVERLAND! 

An adventure on 
wheels: Fly to long­
forbidden Lhasa. 
legend-filled birth­
place of Tibetan 
Buddhism on the 
"roof of the world," 
then set off by 
m1n1-bus across the 
spectacular 15,000-
foor TibeLan Plateau 
on the newly­
opened mountain 
road to Kathmandu, 
capital of the Hindu 
kingdom of Nepal. 

$3985 18 days 
including air fare 
from Seattle. I 7 
departures from 
November 1986 to 
November 1987. 

For more informa­
tion and a free 
brochure. call 
TOLL-FREE 
ours1de California 

800-227-2384 
within California 
415-527-8100. 

MOUNTAIN TRAVEL 
1398 Solano Ave. 
Suite 105 
Albany. CA 94 706 

THE 
ADVENTURE 
COMPANY 
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LETTERS 

SHRINKING FORESTS 

My apprec1ation to Keith Ervin for 
"The Shrinking Province of the 
Primeval" (July/August, 1987), his arri­
clc about the plight of old-growth for­
ests in the Pacific Northwest and the 
decline of the northern spotted owl, the 
main indicator species of a healthy old­
growth- forest ecosystem. 

However, Ervin failed to menrion the 
location where the spotted owl may be 
most threatened of all-the Olympic 
Peninsula in northwest Washington. 
There the old growth is surrounded by 
the Puget Sound on the cast, the Strait of 
Juan de Fuca on the north, che Pacific 
Ocean on che west, and the expansive 
clcarcuts of the Willapa Hills to the 
south. 

Within the peninsula, the coastal strip 
is separated from the mountains of 
Olympic Narional Park-and the rain­
forest valleys are separated from each 
other-by clearcuts. Each area repre­
sents an "island" of old-growth in an 
ocean of clearcuts. 

When will the remaining old-growth 
parcels become too small to provide suf­
ficient habitat? Will the breeding rates of 
the spotted owl decline faster as the is­
lands of old growth become further sep­
arated? Can the spotted owls of the 
coastal strip survive the competition 
with the barred owl, whose range has 
now expanded beyond che clearcut 
pathways into the spotted owl's territo­
ry? Unfortunately, the answers may de­
pend on the management practices of 
the United States Forest Service and the 
Washington Department of Natural 
Resources. 
Ron Smitlm,d 
Clallam Bay, l¾s/1. 

ACID RAIN REACTIONS 
Mark Mardon provided a generally 
good overview of the problems in­
volved in getring the U.S. and Canada 
to agree to do something meaningful 
about acid rain ("Priorirics," July/ Au­
gust 1987). While many of the facts Mar­
don mentions arc accurate, at least one 
derail is considerably off-base. 

He makes the often-heard statement 

that "acid rain is ... the chief cause of 
spreading forest decline." I have found 
chat there is so much disagreement 
among scicntisrs about the possible 
causes for forest decline that it may be 
another ten years before a clear picture 
can be drawn. While many scientists 
suspect that air pollution, including 
acid-rain deposition, may be a contrib­
uting factor, almost no scientist will un­
equivocably state chat acid rain is the 
"chief cause." 
Pa11/ A. Dosd1er, Assistant Prefessor 
of Enviromneutal Scie11ce 
New £11.~land College 
He1111iker, N.H. 

In his explanation of Canada's acid­
rain problem, Mark Mardon misstated 
two important principles. 

First, sulfuric and nitric acids arc not 
mild. They arc two of the strongest of 
the common acids. Even minute quan­
tities of them in natural waters effective­
ly control the pH. 

Second, Pleistocene glaciation did 
play an important part in setting the 
stage for the problems of lake acidifica­
tion char Canada now faces. However, it 
was not by removing limestone, as 
Mardon implied in his article. Glacia­
tion's most important contriburion co 
creating poorly buffered lakes was 
scraping off the soil. The bare bedrock 
weathers very slowly, so the lake waters 
arc very pure and very sensitive co atmo­
spheric inputs. It is the lack of soil, com­
bined with an igneous and meramorphic 
bedrock and a cold climate, char makes 
so many lakes of the Canadian Shield 
vulnerable co acid rain. 
G.D. La11,r?stajf 
Lauder, Wyo. 

Your piece captured well the mood 
and attitude of Canadians on acid rain. 
E.R.Joh11sto11, Co11s11/ 
Canadian Co11s11/ate General 
San Fra11cisco, Calif 

LIONS NOT FAIR GAME 
Kathy Glass states in her article about 
open season on mountain lions 
("Afield," July/ August 1987) that "the 
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controversy is rooted in the philosoph­
ical differences between hunters and 
non-hunters." Not true. I have hunted 
all my life, and responsible hunters and I 
condemn those who hunt the mountain 
lion. Ever since my grandfather made 
me car the robin I sher with a BB gun in 
our backyard, I have learned that one 
kills onJy what one intends to eat or use. 
The mountain lion has a poor pclt and is 
hardly table fare. 

I congrantlate my fellow members of 
the Sierra Club who condemn che hand­
fuJ of hunters who still think it is sport­
ing to crack., exhaust, and tree this mag­
nificent animal. Reducing the shy and 
noble mountain lion to an exhausted 
and cowering beast and then blasting 
him ouc of a treetop is nor what hunting 
is all abouc. 
R. De Will Kinvan 
Los Angeles, Calif 

REACTOR CONTAINMENT FLAWS 
In the July/August 1986 issue, Sierra 
seated that the ill-fated Chernobyl nu­
clear reactor had no containment struc­
ture at all In the November/December 
issue, Sierra published a letter that 
claimed that the Chernobyl reactor did 
indeed have a containment structure, 
and that it "had walls one to two feet 
thick." Both statements arc false. 

The logical conclusion that Sierra 
readers could infer from the fi rst 
falsehood is that Soviets/engineers/tech­
nologists/ nuclear-power advocates 
(take your pick) arc irresponsible or in­
ept and, by extension, that we're all in 
danger from reactors designed by in­
competents. The impression created by 
the second falsehood, a significant esca­
lation in Chicken Little-ism, is that even 
though Chernobyl had waJls of steel 
two feet thick, it still spewed radiation 
all over Europe. Moreover, since some 
U.S. reactors arc designed to withstand 
less pressure than Chernobyl (30, as 
compared with 57, psi), we arc, ergo, in 
even greater danger than the Russians. 

Bue the Chernobyl reactor did, in­
deed, have a containment structure: The 
engineers recognized the potential dan­
ger and tried to protect us from it. But 
the subsequent claim chat the structure 
had "steel waJ]s one to two feet thick, 
and could withstand 57 psi" was lu­
dicrous. There arc no containment 



structures i.n the world that thick, and 
there is no way that such steel-if it 
existed-could be welded into a con­
tainment structure. Moreover, if one 
could ever construct such a strncture, it 
would resist thousands of psi, not just a 
measly 57. Actually, Chernobyl had 
steel walls about three eighths of an inch 
thick, backed by three-inch concrete, 
rather than the "six- to eight-foot" thick­
ness published in Sierra. 

But what is wrong with 30 psi? Al­
though it sounds like a far cry from the 
2,000 psi that the reactor core must con­
tain, such levels can be perfectly ade­
quate for active containment systems. "Ac­
tive containment" doesn't have to be 
very active: It need consist only of a 
containment structure large enough so 
that the 2,000 psi can expand to-and 
thereby be reduced ro-10 psi. A more 
complicated containment system would 
pass high-pressure gases through water 
or ice, thus reducing their pressure even 
more. Therefore, the determination of 
whether a structure designed for 30 or 
57 psi is adequate depends on the vol­
ume of the structure and the type of 
containment system employed. 

What can Sierra readers learn from the 
publication of chis blather in their 
flagship publication? J hope they would 
realize that conservationists need to un­
derstand the rudiments of the tech­
nology they would criticize, limit, or 
ban, and chat even their spokesmen may 
sometimes be unable to cell an inch from 
a foot. 
Richard G. Gould, PE. 
1Mishi11gton, D.C. 

[Sierra regrets both the errors referred to in 
this letter and the delay i11 their correction.] 

SUSHI: ROUNDWORM NURSERY? 

With respect to parasites in sush i 
("Questions and Answers," May/June 
1987), the reassurances provided in your 
column accurately reflect the conven­
tional wisdom that has prevailed among 
parasitologists for many years-that 
only fish living all or part of their lives in 
fresh water carry parasites harmful to 
humans. 

Bue, alas, conventional wisdom has 
been modified by the discovery that 
some of our marine cousins, the car­
nivorous cetaceans (whales, dolphins, 

porpoises) and pinnipeds (seals, sea 
lions, walruses), harbor a roundworm in 
their stomachs that utilizes the muscles 
of our favorite sushi-bar fish as a nursery 
for its young. 

When these hapless juvenile nema­
codcs find themselves awash in chc swill 
of Kirin beer, sea urchin roe, and rice, 
they have no way of knowing chat they 
arc not in the bcUy of a briny beluga or 
the stomach of a saline sea lion. Accord­
ingly. they attach themselves lip-first to 
the linings of our rummies and burrow 
in to await in vain their growth and 
transformation into adult worms. (Our 
body chemistry docs not provide the 
hospitable environment needed for their 
continued development.) 

Examination of recent parasitology 
textS reveals that a good deal is now 
known about these worms. They pro­
duce painful abscesses often in.itially 
mistaken for peptic ulcers or rumors. In 
addition, heavy infestation by rhe 
worms may occasionally cause intestinal 
obstructions, colic, or peritonitis. Of 
course, the frequency of infection is 
higher in areas such as the Orient and 
Scandinavia where raw fish is com­
monly consumed. As U.S. tastes 
change to include sushi, local incidence 
of this disease will doubtlessly increase. 
Infection rates of marine fish caught 
along the West Coast of the U.S. have 
not been systematically studied; how­
ever, one researcher found flounder 
from Connecticut and New Jersey to be 
almost 100-perccnt infected. 

While the available information on 
these marine parasites 1s sketchy at best 
and may not warrant abstinence from 
sushi fish, it does suggest that a closer 
look at the muscle fibers of that raw 
morsel of sea fish might be prudent. 
Dan Merri ti, Professor of Zoology 
Joel Paule, Student 
University ef La veme 
La veme, Calif. 

CORRECTION 

ln our July/ August 1987 "Questions & An­
swers" co/1111111 we reported 011 a treatment for 
snakebite that involves application of a high­
voltage, lo1v-a111perage, direct-current shock 
to the bite area. Our sources have been called 
into question by experts in wildemess medi­
cine, and 1ve strongly recommend that bite 
victims do not attempt this treatment. 
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IN BEI.IZE, COKE 
GOES BETTER 

ust south of Mexico, 
nestled hard against 

Guatemala and soft 
against the warm Carib­
bean, lies Central Amer-
ica's newest nation, 
Belize. Within the 
boundaries of this tiny 
country is a dazzling ar­
ray of rainforest environ- ; ~, V • • 

mcnts where many plant • · -~ 
and animal species that are ployment, and a large per-
endangered or extinct in centagc of arable land 
other Central American owned by foreign interests. 
nations still thrive. All of this has led to a des-

But Belize, fonncrly Brit- pcratc need for dollars. 
ish Honduras, suffers from Thus, when Coca-Cola 
the same growing pains that Foods bought 200,000 acres 
plague most developing of mixed-pine savanna and 
countries: an overwhelming subtropical moist forest in 
national debt, high unem- 1985 to grow oranges for its 

FLASHBACK 

Glaus and Mardy Murie, shortly after their marriage in 
1924. Bundled in what a friend ofMardy's referred to as the 
wedding trousseau, the two traveled throughout the Alas­
kan wilds. For more on the Muries, see page 69. 

Minute Maid subsidiary, 
hopes for profits rose like 
carbonated bubbles. 

their natural state. 
The company also 
began the process 
chat will lead to an 
environmental im-
pact report on the 
projcet. Coke has 
promised to hire a 
company recom­
mended by conser- ., 
vationists to conduct j 
this study and claims I 
it will honor what- ~ 

ever recommendations the 
report contains before plant­
ing begins. Coke has also 
indicated that it will mmi-
mize the use of chemicals in 

Historically, however, 
large-scale commercial agri­
culture has seldom coex- ;;;=!== = ====r=ir==? ;;;;;;;:::::;:,. 

isted peacefully with trop­
ical forests. In response 
co Coke's m.itial devel­
opment plans, Friends of 

tl1c Earth-United 
Kingdom and the 
Rainforest Action 
Network in San Fran­
cisco organized sit-ins 
at bonling plants in 
West Germany, dem­
onstrations in Stockholm, 
and a letter-writing cam­
paign in the U.S. 

Coke officials agreed to 
meet with conservation­
ists and eventually offered 
to scale down the plans 
dramatically by preserv­
ing up to 166,000 acres in 

MfXIC:<l 

its orange groves. 
If these promises arc the 

real thing. the soft-drink 
company will have taken an 
exemplary step down the 
soft-development path. 
Coke, it seems, bas joined 
the rainforest gcneraoon. 

-Denise Voelker 

HIGHEST HONORS FOR JOHN McCOMB 

S ierra Club members were few and far between in 
Arizona 22 years ago, and when then-Executive Di­

rector David Brower went looking for locals to testify 
against a proposal to flood the Grand Canyon, he could 
find only 50. One willing recruit was 27-year-old John 
McComb, a graduate student at the University of Ari­
zona. His appearance at the congressional hearing would 
be the first of many; McComb's career for the wilds had 
begun. 

McComb joined the Sierra Club staff five years after 
his Grand Canyon testimony, serving as Southwest Field 
Representative from 1970 to 19n. From Tucson, Mc-



SCORECARD 

• Legislation to overhaul the 
federaJ high-level miclear 
1vaste disposal program was 
introduced in Congress in 
JuJy. The bills wouJd halt the 
Energy Department's cur­
rent work to identify a site 
and wouJd create a spcciaJ 
commission co recommend 
a new approach. 
• The Endangered Species 
Act is up for reauthorization 
this year. Conservationists 
hope to increase protection 
for species awaiting listing, 
for rare plants, and for en­
dangered species in other 
countries. 
• for the second time, a 
federal court has ruled in 
favor of wilderness water 
rights, thus protecting the 
streamflows needed to 
maintain the nation's desig­
nated wilderness areas. 
• Food irradiation was 
zapped by lawmakers in 
Maine, making the state the 
first in the nation to ban the 
controversial tedmology. 
• lnJune, Gov. Thomas 
Keane ordered an immediate 
18-month moratorium on 
development of300,000 
acres of New Jersey's 1vet­
lands. Some 600 projects arc 
affected. 

Comb went to Washington. 
D.C., where he worked as a 
Club lobbyist and eventu­
ally as director of the Con­
servation Department. 

McComb left the Sierra 
Club in the fall of 1986. 
During his 17 years on the 
staff he was an unfaltering 
Jcader in efforts co establish 
Capitol Reef and Arches 
national parks, to expand 
Grand Canyon and Can­
yonlands national parks, co 

~ protect 100 million acres of 
i wildlands in Alaska, and to 
i enact dozens of other pieces 
.. of cnvironmencaJ legislation. 

CLEAN AIR ADVOCATES: STILL (WHEEZING, GASPING, CRYING} 
TRYING AFTER ALL THESE YEARS standards wouJd be granted extensions until 

The Clean Air Act, first passed in 1970, 
was the product of a nascent environ­

mcncaJ movement and a hopeful Congress. 
America's air, lawmakers announced confi­
dencly, would be safe for everyone by 1977. 

the end of 1987. 
That deadline is only a few months away. 

And there are not just a few areas that will 
fail to meet dean air standards, there are 80. 
Since the law was not reauthorized in 1982 
as scheduled, policies enacted in 1977 arc 
still in effect. However, there arc now more 
polluting sources, more emissions-and 
more pressure on Congress to develop a 

The optirnism was sweet bur short. Air 
pollution was far from conrrolled in 1977, 
and when Congress amended the law that 
year, it gave the Environmental Protection 
Agency new, more specific instructions on 
how to deal wich what was by then recog­
nized as a very complex problem. The law's 
new goal was for almost all areas of the 
nation to have healthy air by 1982. Those 
areas that couldn't comply with the new 

strategy that works. 
Seventeen years 

after passage of O 
the law, the prob- (0 
lems have only 
intensified: 

• I • ~I # • • 

This July, "with gratitude 
for his innovation, wise 
counsel, and leadership," the 
Sierra Club gave its highest 
honor. the John Muir 
Award, to John McComb. 

-A.S. 

URBAN AIR POLLUTION ~ 
still burdens the breathing of i 
more than 100 million peo- ;J 

pie in America. Cars, buses, i 
trucks, gas stations, sewage- 1l 

treatment and solid-waste 
plants, industrial boilers, 
and dry cleaners are respon­
sible for the primary cul-
prits, carbon monoxide and 
ozone. Some of the areas 
that will not meet the De­
cember 31 deadline for at-

TOXIC AIR POLLUTANTS, taining clean air require 
which include cadmium, di- emissions reductions of up 
oxin, and PCBs, come from co 75 percent. 
chemicaJ plants, oil refin- ., 
cries, motor vehicles, and other 
sources. Billions of pounds of " 
toxic chernicaJs are routinely re­
leased into the air each year, and 
millions of pounds more are spilled 
during their manufacture and trans­
port. While evidence of serious health 
ramifications has mounted, in 17 years 
the EPA has set regulatory standards 
for only eight of the hundreds of 

0 .. . 

known airborne pollutants. " L · 
(For more on this specific ~ c:i o O 0 

u p • 

~ . ·. . -: - -~~-%'.~-=j 
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• ACID RAIN, long 
0 the bane oflakcs, 
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c • 0 fJ the same pollu-
-~ u , . tants that arc 
~ u " eroding the Taj 

o , Mahal, it turns 
out, can also harm 

f----'---.... ,--. lung tissue. Acid 
rain falls when 
sulfur dioxide and 
nitrogen oxide 
emissions from 

_____ _. co~-burning 

~ power planes, industrial boilers, and motor 
! vehicles combine with other chemicals and 
~ water in the atmosphere. Environmentalists 
j are working to establish a national program 
~ to reduce emissions from all these sources. 

I 
I..IFE AND DEATH IN THE FAST I..ANE 

hile traffic roars up and down the nation's roadways, 
creatures large and small still have cheneed to gee 

across. Many never make it. 
One million animals arc killed on the nation's roads every 

day, according to the Humane Society. But a new safety 
feature developed for humans-the solid concrete divider­
is making the fur Ay as never before. The three-foot-high 
device, known as the "Jersey Barner" in New England, 
separates opposing lanes of traffic, effectively preventing 
head-on collisions. However, it also craps smaller animals 
such as raccoons, turtles, squirrels, rabbits, and skw1ks in 
the middle of the road. 

"They hit the barrier. panic. and then dart back out into 
the traffic." says biologist Tom French, director of the Non­
Game and Endangered Species Program of the Massachu­
setts Division of Fisheries and Wildlife. '½Jong the stretches 
that have barriers we're finding many more road kills." 

The barrier~ first 
cropped up in New 
Jersey in the late 

I 1950s; today they 
i are found in virtu-
1!' ally all states. "ln 
j some areas they can 
~ devastate local wild­
! life, especially tur-
~ ties," says French. 
SJ "' " It's a Jong trip 

VISIBILITY IN PARKS AND 
WILDERNESS AREAS is de­
creasing as automotive and 
industrial pollution spread 
beyond city limits. The hm1-
dred-mile views from the 
Grand Canyon, for exam­
ple, arc marred by dirty air 
one hundred days each year, 
and in 1980 the National 
Park Service identified air 
pollution as the foremost ex­
ternal threat to the parks. 

- Annie Stine 

across a road for a turtle, anyway. If dividers block a critical 
travel lane, as they do for diamondback terrapins in some 
places along the East Coast, it's a lose cause." 

There may be a simple solution, though. French suggests 
that highway departments design dividers \vith openings 
along the bottom that would allow small animals co pass 
through, bur would not affect the barriers' ability co keep 
cars in their place. 

In the meantime, the Brit- WHAT WAS THAT? 
ish are carrying wildlife-
management engineering to 
new depths: English conser­
vationists have built a runnel 
under a roadway in the 
Thames Valley, 35 miles 
west of London-so toads 
can cross in safety. 

- Michael Kantor 

on.fronting the serious 
problem of wildlife 

slaughter on the highway 
head-on (and presumably 

tongue m chl-ek), Iowa biol­
ogist Roger M. Knutson has 
produced a parody of the 
familiar nature guide-and 
of the naturalise who holds 
it. "Much of our usual ap-
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Debussy, La Mer; Nocturnes 
Boston Symphony Orchestra/Davis. 
Philips DIGITAL 115068 

• Absolutely lndispensable."-Stereo 
Rev,ew Ph,hps DIGITAL 11527-1 --

Beethoven, Symphony No. 3 
(Eroica) Academy of Ancient Music/ 
Hagwood. ·eestof 1986"-nme 
L:O,seau•Lyre DIGITAL 115535 
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If you'd like to accept the Main Selection, you need not do a 
thing. It will be sent automatically. If you'd prefer an alternate 
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Substantial savings with our half-price bonus plan. 

Mozart, Requiem Leipzig Radio 
Choir; Dresden State Orchestra/ 
Schreier. Philips DIGITAL 115039 

Music 0 1 Spain, Vol. 5 Julian 
Bream. guitar. "Electrifying." -
Gramophone RCA DIGITAL 114746 

Hand el, Waler Music Eng. Concerl/ 
Pinnock. Arch,v DIGITAL 115306 

Wagner, Orchestral Highlights 
From The Ring Vienna Phil./ 
Salli. London DIGITAL 115426 

Bach, Goldberg Variations Trevor 
Pinnock, harpstchord. "Definilive."­
Stereo Review Archiv 105318 

Barry Douglas: Tchaikovsky, Piano 
Concerto No. 1 London Symphony/ 
Slatkin. RCA DIGITAL 164293 

Prokofiev, Sym. No. 5 St. Louis 
Sym./Slatkin. RCA DIGITAL 154580 

Handel, Messiah (Highlights) 
Musica Sacra/Westenburg HalleluJah 
Chorus, more. RCA DIGITAL 153586 
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prcciation of an a11ima]-i11 any condjcion­
depcnds on our ability to identify and name 
it," writes Knutson in Flt1!te11ed Fauna: A Field 
Guide to Co111mo11 A11imals ef Roads, Streers, and 
Highways (Ten Speed Press, 1987.) ''For flat­
tened fauna, however, that can be a probkrn. 
Most of these animals have been pressed to 
the road for several days and may have 
assumed unrecognizable shapes .... This 
guide is meant ro answer the oft-asked 
question, 'T hat wasn't a dog or a cac-whar 
was it?'" 

Animal species commonly found run 
over by cars and trucks arc listed for idcntifi­
cacion in four groupings: road snakes. legged 
reptiles and amphibian:,, road birds, and road 
mammals. Knutson's text. which is ac-
com panicd by silhouettes of the flattened 
animals, describes the habits (while living) 
and markings (when dead) of the vanous 
speoes. 

Knutson suggests that, in the interest of 
safety, the guide not be used by the solitary 
driver. And he notes chat since the average 
observation time is about five seconds, iden­
tification will be difficult even with a copilot. 
"Better co know that a particular specimen 
is possibly a vole," he cautions, "than to be 
certain it is Microt11s pe1111sy/11,111ims and join it 
on the road. "-A.S. 

PASTA AL 

PESTICIDIO, ,~.•­
WITH A SIDE OF _ 
SALMONELLA . 

=.a~ 

P luu~p, scarlet, sue- : ·, 
culem ... and pos- . 

sibly poisonous is the · : 
verdict the National 
Research Council has r • 
given that innocent 

coma co on your win- I. 
dow sill. An EPA­
commissioned report 
by the Cow1cil, a division 
ofrhe National Academy of 
Sciences. has leveled similar charges 
against 14 other foods that contain 
residues of at least one of28 pesti­
cides commonly used in American 
food production. Data collected by 
the panel mdicace that if concentra­
tions of the pesticides were consis­
tently as high as legally permitted, 
they could cause up to 400 cancer 
deaths each year. 

The Council chose the 28 
pesticides ic studied from a list of55 
that have been identified by the EPA 
as probably or possibly oncogcnic 
(tumor-causing). The other foods 

WESTERN• 

SD 0.2% 
CENTRAL MIDWEST 

KY1.0% 
AZ99.8% IL 99.0% 

CENTRAL 

........... -

named, in order of presumed risk, 
are beef, potatoes, oranges, lettuce, 
apples, peaches, pork, wheat, soy­
beans, beans, carrots, chicken, 
com, and grapes. 

A recent publication from 
Americans for Safe Food, a coali­
tion of consumer, environmental, 
and rural organizattons, noces that 
residents of the naaon 's stockyards 
arc also victims of a drug epidemic. 
More than 20.000 animal drugs 
used to stimulate growth and help 

ROCKY 
MOUNTAIN 

APPALACHIAN 

NM20.6% 
NV 0.5% 
co 79.0%1 

NORTHWEST 
WA45.0% 
UT3.8% 
HI 8.3% 
1D1.0% 
OR41.9% 
MT.OS% 

1Colorado designated ro become host in 1993 

PA 86.8% 

WI8.3% 
1A 15.2% 
IN 0.6% 

2North Carolina designated to become host in 1993 •Proposed 
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prevent disease arc now 
on the market. Half of 
all che antibiotics man­
ufactured in the U.S. are 
given to livestock. The 
coalition estimates that 
antibiotics are given to 

80 percent of the poukry, 
75 percent of the swine 

a;;:--,,,,,,,-1 and dairy cows, and 60 
percent of the beef cattle 
raised in America. Such 
widespread use of these 
drugs can result in 
human illness caused by 
strains of bacteria that do 
not respond to rourine 
medical treatment. 

For a copy of Guess 
What's Co111i11g to Di1111er, 
the Americans for Safe 
Food booklet about the 
invisible undesirables 
that may be lurking in 
your refrigerator, send 
S3.80 to the Center for 
Science in the Public ln­
ceresr, 150116th St .. 
N . W, Washington, DC 
20036. -Mira Katz 

RADIOACTIVITY 
PERCENTAGE BY SOURCE 

MEDICAL 
- 1.2% 

VOLUME 
PERCENTAGE BY SOURCE 

BABY, YOU WERE BORN TO L.IVE 

More than 14 million ofche world's chil­
dren under the age of five die every year. 

As nations work to reduce that figure, the 
question of what increased child survival will 
do co the population crisis hovers in the back­
ground. Fortunately, population control 
doesn't need co rely on child deaths. In the 
complex population debate, one thing holds 
true: Significant and sustained drops in bmh 

TUNA IN . . . 
Buy albacore, 
which is caught 
by methods safe 
for dolphins. 

. .. TUNA OUT 
Avoid light tuna, which 
is caught in nets chat 
also kill dolphins. 

rares arc always pre­
ceded by a signifi­
cant and sustained 
fall in child mor­
tality rares. Parencs 
have fewer children 
when they know chc 
ones d1cy have: will 

children's health can generate the con­
fidence-the feeling of having control 
over their m..vn life-which is at the 
heart ofrhe population question and 
the acceptance of family planning," 
writes James P. Grant, head of the 
United Nations Children's Fund. 

Thanks to such programs as oral 
rehydration therapy and full immu­
nization, child deaths have been re­
duced significantly in Sri Lanka. 
China, Costa Rica, South Korea, and 
Thailand. And so have births. Grant 
notes that if all developing countries 
had achieved the same lower child 
mortality rate and the same birth rate 
as the average for these countries, there 
would have been 9 million fewer child 
deaths in the world this year-and 
nearly 22 million fewer birrhs.-A.S. 

DOWN IN THE DUMPS 

By 1979 the governors of Washington, 
Nevada, and South Carolina had had 

enough. Their states, chey declared, would 
no longer be chc only dumping grounds for 
the entire nation's low-level nuclear waste. 
The crisis prompted Congress to pass the 
Low-Level Nuclear Waste Policy Act one 
year later. The act put the responsibility for 
low-level waste disposal on che shoulders of 
aU che states by requiring them to form 
interstate compacts and to build regional 
burial grounds. The compacts were to be 
ratified by Congress, and approved regions 
could refuse to accept waste from outside 
cheir compact area as of January 1, 1986. 

But the legislation has encountered famil­
iar pitfalls. The compact-making became 
mired in politics, and by 1984 it was clear 
that additional disposal sites were not going 
to be chosen within five years as planned. 1n 
1985 the act was amended, and Congress 

extended che 1986 deadline for operating 
regional dumps to 1993. 

So far, 43 states arc members of ratified 
or proposed compacts. Massachusetts, 
Maine, New York, Texas, and Vermont 
have formed single-state compacts, and 
New Hampshire, North Dakota, and 
Rhode Island, along with the common­
wealth of Puerto Rico and the District of 
Columbia, remain uncommitted. California 
and Norch Dakota may enter into a com­
pact with Arizona and South Dakota. 

The two graphs at the immediate left 
show the quantity and radioactivity of com­
mercial low-level waste generated nationally 
by category. The ocher graphs show the 
current composition of the compacts and 
che percentage of waste each state will 
contribute to ics regional dump. The host 
state, where determined, is colored blue. 

- A .S. 
Source: EG&G Jdaho,jor the E11ergy Depar1111e111 
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COMMUNICATIONS 

A Fight for Time on the Air 
Now that the administration has abolished the Fairness Doctrine, 
citizen groups are looking to Congress and the courts for help. 

importance," and they had to 
air contrasting views on chose 
issues. Its provisions allowed 
viewers and listeners to make 
formal complaints about un­
balanced coverage to broad­
caste rs. If necessary, the 
Federal Commu nications 
Commission (FCC) stepped 
_in to enforce the rule. 

D avid Bollier 
T's A CLASSIC mismatch: Under­
funded citizen groups trying to 
sway public opinion must resort to 
door- to-door canvassing, meet­
ings, and demonstrations. Mean­
while, the well-heeled opposition 

finances slick television campaigns that 
instantly reach into the living rooms of 
thousands, sometimes m illions, of 
viewers. 

Unequal access to the media has al­
ways plagued environmental and ocher 
public-interest groups. But now the 
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mismatch could grow worse-much 
worse. In August, the Reagan admin­
istration abolished the Fairness Doctrine 
- "a vital tool in gaining citizen access 
to the media," according to Scott Den­
man, executive director of the Safe En­
ergy Communication Council, a coali­
tion chat includes the Sierra Club. 

The Fairness Doctrine, an outgrowth 
of the Communications Ace of 1934, 
imposed two basic requirements on all 
radio and TV broadcasters: They had to 
provide a "reasonable amount" of cov­
erage for "controversial issues of public 

Noc surprisingly, most 
broadcasters never liked the 
Fairness Doct rine. They 
claimed that it infringed on 
their free speech rights and 
that it was difficult co admin­
ister. "The Fairness Doctrine 
idea-that government can 
improve the American media 
-is in brutal confrontation 
with the First Amendment," 
complained former NBC 
News correspondent Bill 
Monroe. 

Citizen groups responded 
that no broadcaster has a right 
co monopolize radio or TV 
coverage. By law, the air­
waves belong co the public, 
and every broadcast station is 
licensed to serve the "public 
interest, convenience, and ne­
cessity." Historically, the Fair­
ness Doctrine had been one of 

~ the few specific ways in 
ts which broadcas ters must 

I serve the public interest. 
Now broadcasters have 

convinced the administration co repeal 
the Fairness Doctrine. Their first big 
breakthrough came in August 1985, 
when the FCC issued a report claiming 
that the Fairness Doctrine infringed on 
broadcasters' First Amendment rights 
and was therefore "constitutionally sus­
pect. " The mere threat thar citizen 
groups might lodge an official com­
plaint "creates a climate of timidity and 
fear," the FCC report stated, ultimately 
discouraging the coverage of controver­
sial issues. ln August the agency took 
the final step, abolishing the doctrine on 



constitutional grounds in a 4-0 vote. 
Senator Ernest F. Hollings (D-S.C.), 

whose bill to codify the Fairness Doc­
trine had been vetoed by President Rea­
gan in June, called the decision "wrong­
headed, misguided, and illogical." 
Hollings vowed to attach his Faimess 
Doctrine provisions to some must-pass 
legislation tlus fall. 

But the courts will probably have the 
last word. At presstime in August, Fair­
ness Doctrine advocates were planning 
to take the FCC to court for alleged 
violations of the Communications Act. 
If Congress passes a Fairness Doctrine 
law, broadcasters will also go to court, 
questioning its constitutionality. 

The FCC became the focal point of 
the current controversy earlier this year, 
when an appeals court panel asked the 
agency to rule on the doctrine's constitu­
tionality in Meredith Cotp. v. FCC. The 
case involved a New York television sta­
tion that was asked to provide airtime 
for countering utilities' pro-nuclear ad­
vertising. When the station refused, the 
FCC ruled that the station had violated 
the Fairness Doctrine. 

Rather than comply with the FCC 
order, the station's owner, the Meredith 
Corporation, decided that the time was 
right to test a powerful new argument: 
that the Fairness Doctrine was obsolete 
because of the dramatic growth in 
broadcast outlets. The suit was, in ef­
fect, a challenge of the 1%9 case that first 
declared the doctrine constitutional, Red 
Lion Broadcasting Co. v. FCC. In this era 
of cable TV and satellite dishes, broad­
casters argued, the voices on the afr­
waves are much more diversified than 
they used to be. 

Andrew Schwartzman, executive di­
rector of the Media Access Project, has a 
simple reply to this claim: "The fact is 
that broadcasting is the most powerful 
means of shaping public opinion ever 
created. As long as the supply of broad­
cast stations does not meet the demand, 
there is scarcity." 

At stake in the controversy are dozens 
of citizen campaigns that have been 
using the airwaves to reach the public. 
One example is the bottle-bill initiative 
campaign in the District of Columbia, 
which has rallied voter support for a 
five-cent deposit on all beverage cans 
and bottles. Jonathan Puth, director of 

Serious Outerwear. 

Introducing the TETON™Group from Woolrich. 
When you're serious about outdoor fun, you need serious 

outerwear. That's Teton high-perfonnance outerwear from Woolrich. 
Teton's construction is as rugged as mountain terrain. And the 
materials are as serious as the research that developed them. 
Materials such as Gore-Tex® fabric, Thinsulate® insulation and 
Zepel® rain/stain repeller, to name a few. Materials that protect 
you from some of nature's most serious elements. Like snow. 
Rain. And wind. 

And with Teton's Integrated System of modular outerwear 
components - jackets, vests, and outer shells that layer together -
you can tailor the amount of protection to fit your needs. 

Best of all, Teton is from Woolrich. The company that's been 
serious about outdoor wear since 1830. With Woolrich, you can 
count on high quality and high perfonnance. And with Teton, you 
can count on serious outerwear - without a serious invesbnent. 

GORE•TEX ' 
fabric 

Thinsulate 

The experience shows. 
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the campaign, considers the Fairness 
Doctrine "a very important part of our 
campaign." After anti-recycling forces 
blanketed the radio airwaves with ads 
eight months before the election, Puth 
used the Fairness Doctrine to negotiate 
with one station for a minute of free 
airtime for every 3.3 minutes of paid 
industry airtime, or 45 minutes of recy­
cling ads to the industry's 150 minutes. 

Safe-energy activists have found the 
Fairness Doctrine indispensable in 

fighting the Seabrook nuclear power 
plant in New Hampshire and in attract­
ing support for voter referenda that 
wouJd ban the generation of nuclear 
wastes in Maine and Massachusetts. 
After the industry-backed Coalition 
for Reliable Energy blitzed these states 
with pro-nuclear advertisements, Mass 
Alert, an anti-nuclear group, sought and 
won free airtime from seven television 
and ten radio stations. 

Mass Alert's professionally produced 
television ads featured a yellow barrel of 
radioactive waste set against a pastoral 
New England countryside. "Trust me, 
trust me," says the lid of the nuclear 
waste barrel in a menacing Darth Vader 

voice. A narrator interjects, "Don't trust 
chem!" as a toll-free number flashes on 
the screen, inviting viewers to join the 
campaign. "We've gotten many new 
people as a result of these ads," says Al 
Giordano, a consultant to Mass Alert. 

Why should some citizens have free 
access to the airwaves while others pay 
for it? Giordano responds: "The ajr­
waves are not just for the rich; they be­
long to the public. A democracy cannot 
function if free speech in broadcasting is 
a function of how wealthy you are." 

That principle is now facing the stiff­
est constitutional challenge it has en­
countered in nearly 20 years. 

DA VU> B OLLIER is a New Haven, Com1. ,jour­
nalist who covers politics and the media. 

What to D o 
Readers who want to restore the Fair­
ness Doctrine should contact their 
congressional representatives imme­
diately. The following senators are 
particularly important to upcoming 
votes on the issue: Patrick Leahy (D­
Vt.), Robert Stafford (R-Vt.), Max 
Baucus (D-Mont.), John Melcher (D­
Mont.), Joseph Biden (D-Del.). and 
Alan]. Dixon (D-111.). 

WASTE DISPOSAL ---------• 

Garbage In) Garbage Out 
Incinerators are quickly replacing land.fills, but the toxic stew 
they produce is a bigger problem than the trash they burn. 

Carolyn Mann 

W
HEN CAPT. DUFFY ST. PIERRE 

pulled his tug Break ef Dawn 
away from a Long Island 
dock on March 22, he 

thought he was caking a shore trip to 
North Carolina with 3,186 tons of gar­
bage in tow. But after six states and three 
foreign countries refused to welcome 
the barge, St. Pierre's cargo became a 
fly-infested symbol of our throwaway 
society's disposal problems. 

After more than two months at sea, 
the barge finally returned to New York 
-where it sits while the cargo's owner, 
Alabama businessman Lowell H ar­
relson, waits for court approval to un­
load the trash and bum ic in a Brooklyn 
municipal incinerator. 

Like Harrelson, many U.S. cities are 

eyeing incinerators as they find them­
selves increasingly turned away from 
landfill sites. Americans toss out at least 
150 million cons of trash every year, and 
90 percent of that winds up buried. An 
April 1987 Worldwatch Institute study 
of the world's growing garbage glut re­
vealed that by 1990 half the cities in the 
United States will have exhausted their 
landfills. As reports of groundwater 
contamination from buried garbage 
grow, city officials across the nation are 
encouncering heavy local opposition to 
the expansion of existing landfills and to 
the opening of new ones. Cities often 
must resort to tnicking their crash co 
rural areas, or even to other states. 

It's no wonder, then, chat waste-to­
energy planes seem like the ideal solu­
tion. The plants burn municipal waste as 
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past years and you'll be impressed, 
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fuel to generate steam and electricity, 
while reducing rhe volume of trash by 
60 co 90 percent. At least 200 of these 
facilities are now being planned, built, 
or operated nationwide. Most arc "mass 
bum" plants, which burn waste without 
first separating its components. 

Bur along with electricity the plants 
are generating concern among cnviron­
mentalisrs, who say the ash che planrs 
produce and rhe emissions from their 
stacks are serious-and virtually unreg­
ulated-health hazards. Environmen­
talists also worry that efforcs to reduce 
waste and to create or expand recycling 
programs will go up in smoke along 
with the trash. 

The issue ofincineracor ash-in partic­
ular, how to dispose of it-has drift­

ed to the forefront of the burn-plant 
debate. In EPA tescs, every sample ofAy 
ash, the fine particulate matter crapped 
in the plants' air-pollution control de­
vices, showed unacceptable levels of 
toxic metals such as lead and cadmium. 
Tests of bottom ash, che unburnt residue 
that collects on an incinerator's grate, 
showed W1acceptable levels of these cle­
ments in 10 co 30 percent of the tesr 
cases. Concentrations of the potent car­
cinogens dioxin and furan are also pre­
sent in fly ash. 

In short, incinerators turn buJky gar­
bage into compact, toxic waste. While 
one would expect co find ash disposal 
strictly controlled, chis isn't the case. 
Under the Resource Conservation and 

Recovery Act, it's up ro plant operators 
ro identify their hazardous materials. 
Because ash conccnc varies from day to 
day, cesting must be continuous. Yet op­
eracors aren't cager co adopt costly con­
trol devices and monitoring programs, 
and the EPA does not force compliance. 

As a result, ash is often dumped in 
municipal landfills, where its toxic com­
ponents can leach into groundwater. 
According co Environmental Defense 
Fund scientist Richard Denison, many 
facilities routinely combine fly ash wirh 
che lcss-coxic bottom ash to avoid ex­
ceeding established hazard levels. But 
even the combined ash is failing many 
tesrs, Denison reports. 

"If the incinerators had co dispose of 
their ash as hazardous waste," says 
Cynthia Pollack of the Worldwatch In­
sticure, "it wouJd make chc planes cen 
times more expensive [to operate]." In 
1985, according co che 1986-87 Resource 
Recovery Yearbook, disposal fees for non­
hazardous ash averaged SJ 3 per ton, 
while those for hazardous ash ran as 
much as S200 a ton. 

The dearth of federal regulations of 
the plants' smokestack emissions is an­
other concern. Depending on the so­
phistication of pollution-control devices 
used, an incinerator may emit gases that 
contribucc co acid rain, as well as up to 
27 heavy metals and excremely toxic di­
oxin and furan compounds. 

Like ash, airborne pollucants (other 
than solid-particle emissions) arc subject 

This Dade Co11nty, Fla., incinerator removes many recyclables before burning waste, b111 it 
does not employ scmbbers to reduce smokestack emissions. 
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co precious little federal regulation: of 
the 27 cox.ic mcrals that incinerators may 
produce, only three (lead, mercury, and 
beryllium) arc controlled. Increasingly, 
states arc requiring bum-plant builders 
to install scrubbers that must curtail up 
to 95 percent of these acid-rain-causing 

emissions. 
Despite their known toxicity, diox.i.n 

and furan arc not regulated by the 
federal government. "These are two of 
the most toxic substances made by 
man," says Dr. Paul Connett, a chemist 
at St. Lawrence University in Camon, 
N. Y "They can damage the lymphatic 
system, cause birth defects, and pro­
mote cancer." When burned, chlorine 
compounds in waste products such as 
plastic, bleached paper, and table salt 
regroup and form these toxic molecules. 

In general, bum-plant em.iss-ions do not 
bode well for air quality. Poor air is 

already strangling many pares of the 
country, and the rush to build wastc-to­
cnergy plants is likely to exacerbate the 
problem. "Bum planes can add as much 
lead to the atmosphere as has been re­
moved by de-leading gasoline," says Si­
erra Club lobbyist Blake Early. "Com­
munities with high lead levels have no 
business considering mass bum.'' Lead's 
fme particles lodge easily in the lungs, 
then find their way into the bloodstream 
and accumulate in bone marrow. 

Beyond the debate over incinerator 
ash and emissions, activists feel thar in­
cinerators will do nothing to conserve 
resources and will gut the recycling pro­
grams that have taken years to establish. 
Recycling advocates point to successful 
European and Japanese operations, 
where as much as 65 percent of munici­
pal wastes are recycled, greatly reducing 
the amount of garbage to be buried or 
burned. Japan, for example, recycles 95 
percent of its beer bottles and two-liter 
sake bottles. Tossed in incinerators, 
these noncombustibles simply increase 
the volume of contaminated ash that 
must be buried. 

Recycling is also cheaper than either 
dumping or burning, advocates add. 
The one-ton bales of rotting paper on 
St. Pierre's barge, for example, mighr 
have fetched up to S20 a con from re­
cyclers but would have cost at least S40 a 
ton co dump-if a landfill had been will­
ing co accept them. Cities should bum 
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Eben and Ian McMillan, eighty-year-old brothers, ranchers, 
naturalists and environmentalists, are vigorous defenders of the 
California condor and its natural habitat. Life-long residents of 

San Luis Obispo County, they cite man's willful alteration of the 
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nearly extinct species. With David Darlington as our guide, we 
investigate the interchange between plants and animals through 

Ian and Eben's eyes, and come to understand that the whole planet 
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A "little treasure of a book. 
It's biography, natural history and 

politics aJI tied together." 
- Tom Turner, 

San Francisco Chronicle 
"Darlington is a 

fine storyteller and 
a vivid writer ... be 

bas written an 
informative and 

thought•provoking 
book." 

- Dennis Drabelle, 
Washington Posi 
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trash only as a last resort to their garbage 
crisis, activists say-and only after less­
damaging waste reduction, recycling, 
and source-separation programs have 
been implemented. 

"Should incinerators be built before a 
recycling program is in place, reducing 
the volume of garbage could be disas­
trous for plane operators and create con­
flicts with recycling proponents," wrote 
Allen Hershkowitz, director of solid­
waste research for the New York envi­
ronmental-research group INFORM, in 
a recent edition of Technology Review. 
Hershkowitz added that when burn­
plane operators arc forced to share their 
garbage with local recyclers after a plant 
has been designed, they usually seek 
permission to trnck in garbage from 
other cities-an option most commu­
nities fight. 

I n the meantime. environmenral 
groups. including the Sierra Club, are 

working to strengthen federal regula­
rion of these plants. Because of a settle­
ment reached with the Natural Re­
sources Defense Council, in July the 
EPA announced regulations that would 
require new incinerators to employ the 
"best available technology" (BAT). That 
would mean the installation of scrub­
bers co reduce emissions. Operators 
would be required to ensure that the 
largest possible amount of waste and 
pollutants is destroyed in the burning 
process. The EPA plans co propose 
guidelines for reducing emissions from 
exjsting incinerators by late 1989. 

Environmentalists and legislators are 
angry, though, that the EPA did not set 
specific limits on the amount of pollu­
tion incinerators may discharge. "The 
EPA 's own data say that these incin­
erators arc sources of numerous car­
cinogens," said Rep. Henry Waxman 
(D-Calif), chair of the House Subcom­
mittee on Health and the Environment, 
in a Neiv York Times interview. "It is an 
outrage to say they should not be regu­
lated as hazardous air pollutants." 

A bill sponsored by Rep. James Florio 
(D-N.J.), HR 2787, is currently strug­
gling through congressional commit­
tees. Besides requiring BAT standards 
for new burn plants. the legislation 
would set monitoring, operating. and 
maintenance requirements to ensure 
char bum-plant operators comply with 



the Clean Air Act. Florio has also intro­
duced a companion bill, H.R. 2517, to 
regulate incinerator ash. 

Meanwhile, a number of states either 
have passed or are considering mandato­
ry recycling programs. Rhode Island, 
N ew Jersey, and Oregon all recently 
adopted recycling legislation, and New 
York has a solid-waste-management 
plan in the works that aims at recycling 
50 percent of its waste within ten years. 

But at press time, 3,186 tons of New 

York's garbage sits and1ored off Coney 
Island. The load, largely composed of 
once-recyclable corrugated paper now 
ruined by sea water, waits to be burned 
in a scrubberless incinerator built 26 
years ago. While incinerating the trash 
may rid America of a national embar­
rassment, many environmentalists feel 
that the real issue has simply been swept 
under the rug. 

CAROLYN MANN is Sierra's copy ediror. 

CLEAN WATER -----------

No Safe Harbor for Marine Life 
The chemical TBT keeps boats free cf barnacles and algae but 
poisons mussels and oysters-and it's climbing the food chain . 

Arthur J Mitteldorf and Judith S. Weis 

B 
URIED lN THE PONDEROUS Federal 
Register of June 21, 1985, was a 
seemingly innocuous report an­
nouncing the Navy's plans to 

save American taxpayers hundreds of 
millions of dollars each year by painting 
its fleet with a paint containing the 
powerful biocide tributyltin (TBT). 
Barnacles, mussels, and other marine 

hitchhikers that cling to a ship's hull dra­
matically increase drag, adding up to 
20 percent to the fuel bill of a seagoing 
vessel. Unlike the copper-based paints 
the Navy has been using, which arc 
weaker and degrade quicker, TBT-laced 
paints actually remain potent without 
maintenance. And besides being more 
effective, TBT paints are longer lasting. 
They require application only once 

every five to seven years, while 
copper-based paints must be ap­
plied once every two or three 
years and scrubbed clean every 
year. 

According to the Navy's re­
port, the use of TBT paints 
would be phased in over ten 
years, and any side effects would 
be carefully monitored . The 
Navy concluded, therefore, that 
its plan would pose no risk to rhc 
environment. 

Some states ban TBT paints 011 boats this size 
(under 82 feet) unless they have aluminum hulls. 

Despite such reassurances, the 
announcement sent warning 
flags flying among marine biolo­
gists and environmentalists. 
They claim that TBT poisons 
marine life at almost immeasur­
ably weak concentrarions-10 co 
20 parts per trillion (ppt}. And 
the chemical is moderately long­
lived: Weeks after it has worn or 
flaked off a boat's hull, TBT may 
kill and disfigure "nonrargcted" 
crustaceans and mollusks, in­
cluding commercially valuable 
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So, whether you buy the standard Mag Lite* flash­
light (sizes from 2 to 7 cells), the Mini Mag Lite• 
flashlight (only 5¾" long) or the top of the line 
rechargeable Mag Charger™ flashlight, you'll have a 
flashlight you can depend on. 

Mag Lite• brand nashligh1s are available in department stores, 
sporting goods stores and gift shops. For more information 
write: Mag Instrument, Inc.TM , 1635 S. Sacramento Avenue, 
Ontario, CA 91761. (714) 94 7-1006. 
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crabs, clams, and oysters. Organisms it1 
their breeding or larval stages arc TBT's 
most susceptible victims. 

"TBT is probably the most toxic sub­
stance that we've deliberately put into 
the [marine] environment," says Dr. 
John£. Portman of the British Ministry 
of Agricukurc, Fisheries, and Food. 

Chemist Edward Goldberg of the 
Scripps Institution of Oceanography in 
La Jolla, Calif, says that the EPA, which 
controls TBT's use in marine paints, 
should treat the chemical the same way 
it treated DDT: ban its use immediately 
and permanently co protect animal eco­
systems. "We have enough information 
now to take action," Goldberg says. 
"TBT should be banned for use in com­
mercially available marine paints." 

The Navy's proposal to use TBT paints 
on government vessels is only part of 

a larger problem. Various TBT-based 
paints coat the hulls of more than 70 
percent of all commercial and recrea­
tional boats in the world. At least one 
third of the more than 700.000 pounds 
ofTBT produced each year in the U.S. 
winds up on the hu!Js of boats. The 
remainder is used in fungicides, bac­
tericides, and wood, textile, and paper 
preservatives. 

The chemical's threat to nontargetcd 
organisms has already raised the ire of 
commercial fishermen. In October the 
Pacific Coast Federation of Fishermen's 
Associations-the West Coast's largest 
commercial-fishing organization-en­
dorsed a rotal ban on TBT. "We're will­
ing to suffer the inconvenience of using 
ocher bottom paints and hauling out 
more often to prevent this substance 
from entering the water and killing fish 
and shellfish," says Nat Bingham, the 
Federation's president and a commercial 
fisherman himscl£ 

The substance hits hardest in marinas 
and harbors with many boats and little 
tidal flushing. Releases arc particularly 
high when a freshly painted boat is put 
into the water and when old TBT-laden 
paint is scraped into the water before 
boats are repainted. At concentrations of 
100 ppt, the chemical can wipe out 
mollusk populations, yet concentrations 
of 200 ppr are common in harbors on 
both coasts. These figures often sky­
rocket co more than 900 ppt in the 
months of May and June, when most 
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You name It, Buck makes It • • • 
... and Buck makes it better! At least that's what millions of 
Americans tell us. We use the best steel we can buy and 
temper it in out own special way so ii holds an edge. Our 
cra11smen put a lot of heart into their workmanship, and we 
think that shows, too. Large lo small, fixed-blade to pocket 
knife, Buck oflers you more 
than 100 models. See them 
at your dealer or in our 
new full-color catalog 
digest. (And now, there's 
also a tull li,1e of Buck out­
door clothing!) 

BUCK® 
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For tree "Knife Know-How" & Catalog Digest write: 
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The largest intern&­
tional expedition 
series ever mounted. 
If you're 17-24 and 
want to make a 
serious contribution 
to science, community 
serviC9 and explor&­
tion - Join us around 

109E.JOMsSt. the world. Send 
Ralelgh. NC27611 for application NOW . 
919-733-9366 
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SPECIAL 
EXPEDITIONS 

ANDTHESEA: 
We are a company with an unusual mission-to provide travelers with a 
more thoughtful way co see the world. We avoid crowded tourist desti­
nations, focusing instead on the natural world and its inhabitants­
human or otherwise. 

Always moving in small numbers, we use nimble expedition ships co 
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explore the whale lagoons of Baja 
California, Scandinavia's spectacular 
coastline and the rain forests of the 
Amazon. 

We always have a plan, but are 
.., always willing to break it. Nature is 

A POINT 
OFVIEW 

an ever-changing 
pattern and ul­
timately we are 
guided by it. 

We travel with 
naturalists and 
historians, rather 

than conventional tour guides. And, 
we are commirced co the idea char ad­
venture can be synonymous with 
comfort and good fun. 

This, in short, is our point of view 
of what travel can be. If you agree, 

Special Expeditions, Inc., 720 Fifth Avenue, New York, NY 10019. 
Toll Free: 800-762-0003. In New York: 212-765-7740. 
Please send me further details about your travel offerings. 
Nam ________________________ _ 

Add res.~---------------------
Citv---------~tat-------~ip. _____ _ 
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boats arc repaired. The chemical enters 
the marine envi ronment primarily 
through leaching (dissolving into sur­
rounding water). 

There is also growing evidence that 
1 BT, if left uncontrolled, affects 

higher organisms. Jeffrey Shorr and 
Frank Thrower of the National Marine 
Fisheries lnstitute's Auke Bay Labora­
rory in Alaska raised fingerling salmon 
in pens coated with TBT. They found 
alarmingly high mortality rates and 
concentrations ofTBT in the fingerlings' 
body tissues. When the researchers ana­
lyzed "fish farm" salmon bought in 
Seatclc and Portland fish markers, they 
found TBT levels as high as 200 ppr. The 
California Departmenc of Fish and 
Game recently found the first conclusive 
evidence ofTBT accumulation in mam­
mals: concentrations as high as I, 000 ppt 
in federally protected sea Otters. 

While TBT testing on humans has not 
yet been performed, most scientists be­
lieve that 200 ppt is not high enough to 
affect us. However, organic tin com­
pounds similar to TBT arc proven neu­
rotoxins, substances that damage the 
human nervous system. Goldberg wor­
ries that the threat to humans will rise as 
TBT use continues, especially if barna­
cles become resistant to it. 

Chemical manufacturers cow1ter that 
proponents of a TBT ban rely too heav­
ily on laboratory tests. Their own expe­
rience with tributylrin in the ocean, they 
say, shows that many factors help de­
grade TBT quickly into safe, inorganic 
tin. In April, Arthur Sheldon, director 
of safety and environmental affairs for 
New Jersey-based M&T Chemicals, 
told the Senate Subcommittee on Envi­
ronmental Protection that commonly 
available copolymer paint (in which 
TBT is chemically bonded to paint mol­
ecules) releases the chemical so slowly 
that it is safer than both free-association 
paints (in which TBT is simply mixed 
in) and traditional copper-based paint. 
(The cumlllacive effects on marine life of 
copper, which is an element and there­
fore not degradable, have not yet been 
fully studied.) 

But some countries dependent on the 
health oflocal fisheries aren't taking any 
chances with TBT. In 1982, France pro­
hibited the use of these paints on any 
pleasure craft less than 25 meters (ap-



Our guided tours can have you exchanging views with a few fellow travellers on the wildly beautiful Spatsizi 
Plateau. Heli-hiking tours in our Rockies carry you in so you can take day trips at your leisure. Just outside of 
Vancouver there's the gentle wilderness of Manning Park or Garibaldi. Of course folks who take us up on sailing, 
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MINOLTA BINOCULARS. 
WE SEE TO ALL THE DETAILS 

SO YOU'LL SEE ALL THE DETAILS. 
There's something inside every pair of our binoculars that's also inside every 

camera we make: advanced optics. Each precisely designed lens and prism ,s a 
product of Minolta's 57 years of technological experience. 

From our Standard, Compact and Pocket models to 
our waterproof styles, Minolta offers rugged, quick-focus­
ing binoculars that can magnify a subject up to 18 times 
its size. And each pair is backed by a 25 year warranty. 

There's Just one more detail we know you won't be 
able to overlook. Binoculars crafted by Minolta are much -a 
more affordable than you'd expect. 

MINOLTA 
MINOLTA BINOCULARS. BECAUSE EVERY DETAIL COUNTS. 
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MOVING? 
If you have no label handy, print your old address 
here: 

Member/Subscriber# _____ _ 

Name __________ _ 

Address __________ _ 

City __________ _ 

State ______ Zip ____ _ 
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ONLY FROM THE MIND 
OF MINOLTA 

Please give us at least 6 weeks' 
advance notice of your move. 

Fill out the form below and attach your old 
address label here. 

NEW ADDRESS: 
Name __________ _ 

Address __________ _ 

City __________ _ 

State ______ Zip ____ _ 

MAIL TO: Member Services, Sierra Club, 
730 Polk Street, San Francisco, CA 94109 

proximately 82 feet) long, after evidence 
showed that 95 percent of the oysters 
near recreational-boat marinas were de­
formed and breeding poorly. (Ir is as­
sumed that commercial ships spend 
more time in the well-flushed open 
ocean than do pleasure boars.) England 
has banned the sale of free-association 
paints and restricted the percentage of 
TBT in copolymer paints to 7.5 percent. 
West Germany, Switzerland, and Japan 
have also restricted the sale and use of 
marine paints containing TBT. 

Last year Congress withheld funds for 
the Navy's THT program, pending 

an exhaustive EPA study to decide 
whether TBT is safe. That report could 
take one to three years to complete, and 
few lcgislacors will accept a waic-and-sce 
attitude while the study is prepared. 
Early chis year Sen. Paul Trible (R-Va.) 
introduced S.B. 428, which would ban 
the use of TBT in marine paint if the 
paint leaches more than 0.5 micrograms 
per square centimeter per day. 

Coastal states have gone even further. 
Virginia, Maryland, New York, 
Oregon, and Alaska have passed laws 
modeled after those in France, prohibit­
ing the use of TBT paint on most boats 
less than 25 meters long (under 4,000 
gross tons in Alaska's case). Aluminum­
hulled vessels and large boats are al­
lowed to use low-release TBT paint. 
North Carolina mandates a maximum 
TBT level of2 ppt in salt water and 8 ppt 
in fresh water, while Washington has 
banned all TBT paint-the strictest law 
in the country. Other TBT bills are 
threading their way through legislatures 
in California and New Jersey. 

Proponents ofTBT legislation cite ex­
tensive English and French studies as 
incontrovertible evidence that the chem­
ical devastates valuable mollusk fish­
eries. Many arc also concemcd that the 
more we learn about TBT, the more 
onerous and wide-rangmg a toxin it will 
prove co be. While it pales in com­
parison to DDT's persistent, far-reach­
ing toxicity, TBT poses a similar, serious 
threat to an ocean full of nontargered 
organisms. • 

ARTHUR J. Mrrrm.DORF is cochair of the co11-
servatio11 committee of the Sierra Club's 1411-
tatia Chapter i11 Carmel, Calif. JUDITH S. 
WEJs is a marine biology professor at Rutgers 
U11iversity~1 Nervark, NJ., campus. 



Thanks to two decades of hard work 
and U.S. aid, almost half the women in 
developing countries now have access 
to family planning services. But about 
half still don't. The result is millions 
of unwanted pregnancies each year. 
Much more needs to be done. 

Instead, a handful of extremists 
in the White House and the Agency 
for International Development (A.1.D.) 
have targeted Planned Parenthood's 

international family planning program 
for destruction. They're trying to elimi­
nate reproductive options for women 
in developing countries- just as they 
have Lried and failed to do here at 
home. They want to cut off help to 
those who are doing the most to 
help themselves. 

If they succeed, all the good 
we've done will be undone. With less 
famiJy planning, there will be more 

abortions. Families- women and 
children- will suffer and die, need­
lessly. We're fighting back. And we 
need your help. To protest the 
Administration's attack on Planned 
Parenthood's international family 
planning, write Howard Baker, 
White House Chief of Staff, 
1600 Pennsylvania Ave., N.W, 
Washington D.C.20500. Send copies 
to your Senators and Representative. 

If the extremists win, the whole world loses. 
Help u_s fight back. (P-J Planned Parenthooa 
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-NightStar 
BRINGS THE 
STARS ALIVE 
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• Rugged. 100% 
Waterproof 

• Show all 88 
Constellations 

• Lightweight, 
and Portable 
(under 11oz., 
8"diameter) 

NightStar does what no other star 
map can do: Al a roll of your finger­
tips, NightStar's flexible walls glide 
smoothly over a lubricated internal 
ring to duplicate the stars for any 
time, date, or place on Earth/ 

NEW! The NightStar Traveler 
For the backpacker. Our new 8 oz. 
two color NightStar with rubber 
internal ring. Folds with instructions 
into a 21r2''x12" tube. $24.95 ppd. 

The Classic 
The original 4-color NightStar with 
steel internal ring. With latitude, 
time & planet accessories, 70 page 
handbook. Boxed. $36.95 ppd. 

The Traveler Deluxe 
Same as the Classic, but folds like 
the Traveler. (8 oz.) $36.95 ppd. 
Postage paid in Cont. U.SJCanada 
only. Foreign: add $2 per item sur­
face mail, $8 air. CA add 6% tax. 

Outside California (orders only) call 
TOLL FREE 1-(800) STAR122 
California orders, or for information 

CALL (408) 462-1049 
VISA, MASTERCARD, $U.S. CHECK 

The NightStar Company 
1334 Brommer Street 

Santa Cruz, CA 95062, U.S.A 
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CLEAN AIR -----------

Airborne toxics drift unregulated through America~ skies, 
causing cancer, birth defects, and moral outrage. As with 
many of the nation~ pollution laws, it~ time to reassess. 

Once More) With Compliance 
Carl Pope 

N NATCHITOCHES, LA., Neill Cam­
eron sits down to write his column 
for the local Times. His target is air 
pollution. "In Louisiana in 1984," 
he writes, "14 people were killed 
and abouc 345 were injured by the 

accidental release into the air of almost 
12,000 pounds of carcinogenic or muta­
genic materials .... 1n the Geismar-St. 
Gabriel area of South Louisiana, 18 
plants emitted 1%,649,274 pounds of 
chemicals into the air the first nine 
months of 1986. Nine months, just the 
length of a pregnancy." 

In Sacramento, Calif, state As­
semblyman Lloyd Connelly (D) intro­
duces the Air Toxics Hot Spots Infor­
mation and Assessment Act. H e 
distributes a fact sheet to the media and 
his colleagues. It reads in part: •~most 
every manufacturer and user of toxic 
chemicals rhat has been examined rou­
tinely releases significant levels of sub­
stances proven or suspected of causing 
human health hazards, including cancer 
and birth defcccs." 

About 70 miles from Sacramento, 
workers at a commercial complex near 
an electronics firm in Marin Coumy 
routinely go home sick from exposure 
to xylene spewing from the plant. The 
afterburner approved by pollution con­
trol officials to incinerate the xylene 
fumes doesn't work-but the plant con­
tinues to operate. 

In the Midwest, activists working 
with the Sierra C lub's Great Lakes Tox­
ics Project discover that rhe pollutants 
most devastating to fisheries in rhe area 
are airborne c.arcinogcns and mutagens. 

And in Washington, D.C., rhe senior 
staff of the Environmental Protection 
Agency concludes that as few as 45 of 

the known toxic air pollutants arc re­
sponsible for at least 1,700 cases of can­
cer annually in the U.S. 

From all around the country comes 
the messagc: "There oughta bc a law!" 

As a matter of fact, rhere is a law- one 
that's been on rhe books for 17 years. 
Section 112 of the Clean Air Act, first 
passed in 1970 and strengthened in 1977, 
is entitled "National Emission Stand­
ards for Hazardous Air Pollutants." The 
1970 version of the section was sim­
plicity itself: It instructed the EPA to 
identify toxic air pollutants and co regu­
late them by setting and enforcing 
standards that provide "an ample mar­
gin of safety to protect rhe public health 
from such hazardous air pollutants." 

Seven years lacer, when Congress re­
vised the Clean Air Act, lawmakers 

were appalled to discover that the EPA 
had established standards for only five 
toxic air pollutants, although by that 
time several hundred had been identi­
fied. In the face of chis clear disregard for 
the law, Congress selected 38 of the 
worst pollutants and gave the agency 
three years to regulate them. 

The EPA slowed its pace even further. 
To date rhe agency has added only three 
pollutants to the list of those it regulates. 
Standards were set for one of these. 
radionuclidcs, only after the Sierra Club 
won three successive judgments against 
rhe EPA. The third time, the judge was 
so outraged by the agency's failure to 

comply with his previous orders chat he 
threatened to th.row rhcn-EPA Admin­
istrator Wtlliam Ruckelshaus in jail for 
contempt of court. Over che years the 
agency has made clear its intention to 
leave regulation of most of the 38 chem­
icals listed by Congress up to the states. 

The regulatory approach that Con-
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build heir 
own home. 
A beaver is a born home-building 
expe11. Yet because building doesn't 
come naturally to most people, they 
hesitate to build the home lhat 
makes dreams come true: a log home. 

Now you don't have to know any­
thing about building to create a log 
home that's uniquely yours. Because 
at The Original Lincoln Logs Ltd., 
we're committed to-

As much-or as little-help as 
you need. 
Your Original Lincoln Logs deale 
helps you make building decisions 
best suited to 
your li[estyle. 
You can have 
the fun of 
custom dC'sign­
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Dream;' our 62-page, full­
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gress and environmemal groups took in 
1970 has failed. Airborne toxic pollu­
tion, by volume the largest source of 
human exposure to toxic chemicals and 
therefore one of the most serious public­
hea]ch hazards we face, has gone vir­
tually uncontrolled for J 7 years. The 
EPA, even when ic has wanted co ace, has 

\y . 
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THINU 
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become paralyzed in bureaucratic, legal, 
and scientific processes. Attempts co 
regulate pollution chemical by chemical 
and source by source have yielded little 
protection but a significant administra­
tive burden. In some cases the goal of 
providing "an ample margin ofsafcry to 
protect the public health" is impossible. 

There is a better approach, one being 
advocated chis year by the Sierra Club 
and the National Clean Afr Coalition as 
Congress reviews the Clean Air Act. 
Simply put, this new approach would 
require the EPA to sec standards for 
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classes of pollutants as opposed to indi­
vidual chemicals. These classes would 
include such groupings as volatile 
organic compounds, toxic metals, and 
products ofincomplcte combustion. £n­
stead of thousands of regulations, che 
EPA would set a few hundred. With a 
smaller number of decisions required, 

each one protecting the public against a 
much larger portion of the total prob­
lem. the control of air toxics could final­
ly, and efficiently, begin. 

Large chemical manufacturing and 
handling facilities, power plants, and 
other combustion plants arc the sources 
of the highest concentrations of toxic air 
pollutants. Therefore, the most impor­
tant step in this new approach is co re­
quire up-to-date pollution controls for 
these major stationary sources of toxic 
pollutants. In setting emission stand­
ards, the EPA needs to give priority to 

pollution-control approaches that wiU 
reduce production of toxic pollutants, 
or contajn them fully within rhc pro­
cess, rather than to "end of the pipe" 
pollution controls. It is much better co 
modify a manufacturing process co 
make it intrinsically safer, reducing the 
opportunities for coxic substances co es-

cape, than to rely on control I measures that, like the xy-
~ lene afterburner in Marin 
~ County, often don't work. 
j While the major indus­
~ trial sources emit the highest 
{ concentrations of toxic air 
~ pollutants, smaller sources 

arc dangerous as well be­
cause of their proximity to 
people. The EPA estimates 
that the emissions from 
smaller sources and facilities 
arc responsible for up to 75 
percent of the cancer cases 
resulting from airborne tox­
ics. Congress needs to re­
quire the EPA co set new na­
tional emission standards 
for such sources, standards 
that are sufficiently strin­
gent to reduce their total 
emissions by 90 percent 
within five years. Again, rhe 
EPA should regulate catego­
ries of sources and classes of 
pollutants. 

I n some cases very small 
facilities, such as indi­

vidual gasoline stations and 
dry cleaners, collcctivcl y 
emit large quantities of toxic 

pollutants. The companies that supply 
the toxic chemicals co such small retail 
users need to take responsibility for 
compliance with emission standards. 
An individual gas-station owner may 
not have the technical and financial re­
sources to install necessary poJ!ucion 
controls or co audit a compliance pro­
gram, but the oil company that provides 
the fuel for the tanks does. If air cleanup 
programs arc to be effecrive, compliance 
must become part of the cost of doing 
business for companies that supply coxic 
chemicals. 



The emissions of some classes of pol­
lutants need to be completely elimi­
nated. One such class is solvents, which 
are carcinogenic, neurotoxic, and po­
tential sources of birth defects-and 
which arc emitted by the millions of 
tons each year. Wherever safe substitutes 
for such toxic solvents are aJready avail­
able, the EPA should be required to 

mandate product substitution within 
one year. 

Many responsible companies already 
do substitute: IBM, for example, has 
shifted to using banana oil in place of 
toxic solvents for cleaning and servicing 
typewriters. Where alternatives are not 
available, rhe EPA needs to establish a 
schedule for reducing and then eliminat­
ing production of the solvent. This will 
provide the time, incentive, and markets 
for the development of safe substitutes. 

Such a departure from our present 
handling of toxic air pollutants will 

be bitterly resisted by polluting indus­
tries and the Reagan administration. In 
fact, this resistance has already begun. 

On June 25, EPA Administrator Lee 
Thomas wrote to the Senate Environ­
ment Committee, opposing legislation 
introduced by Sen. David Durenberger 
(R-Minn.) that would adopt some of 
these requirements. Thomas contends 
that new legislation regarding toxic air 
pollutants is not needed; the Superfund 
legislation that Congress passed last year 
already requires the largest indusrriaJ fa­
cilities co provide communities with in­
formation about local toxic emissions. 
Thomas' letter ignores the fact that 
nothing in Superfund requires measures 
to prevent such releases. however, or to 
minimize the risks of accidents such as 
those that occurred in 1984 in Bhopal, 
India, and a year later in Institute, W Va. 
Durenberger's legislation would set up 
programs to address those issues. 

In testimony before the Senate Sub­
committee on Environmental Pollu­
tion, Darryl Malek- Wiley, chair of the 
Sierra Club's Delta Chapter, spoke in 
favor of Durenbergcr's air toxics bill. 
Malek-Wiley told the senators how, in 
October 1986, the Delta Chapter re­
searched and documented for the first 
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greatest trophy of your life. In perfect 
position, for 30 seconds. But your eyes 
don't see him in the early dawn foliage, 
well-camouflaged and totally invisible. 
Will he escape you? You scan again 
with your Steiner Military-Marine 
Binocular. The penetrating lightpower 
of the Steiner literally illuminates the 
shade under the trees like no other 
binocular. Fortunately, you don't have 
to focus, because the Steiner is sharp 
without focusing. 

STEINER 

There, you see him: crystal-clear, razor­
sharp. You have a few seconds, 
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so will the Steiner- designed for the 
toughest combat conditions. 
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rime the air emissions &om che 18 chem­
ical plants in che Gcismar-Sc. Gabriel 
area. It found char 24 percent of the 
pollutants, more than 82 millon pounds. 
were carcinogens and mutagens. 

"One might ask why Louisiana has 
not enacted its own air toxics laws." 
Malek-Wiley cescified. ''The answer 
quite frankly is that Louisiana is unwill­
ing to place ics industry at a competitive 
disadvantage by regulating air toxics be­
yond what is specified in Section Jl2 of 
the Clean Air Act." 

In his letter of opposition to Duren­
bcrgcr's bill, Thomas also reiterated the 
administration's desire co sec toxic-air­
pollution standards based on economic 
rather than healrh considerations. The 
latest euphemism for this proposition is 
"risk management," a philosophy that 
many within the EPA icsclfkno'A,. is un­
acceptable co the American public. A 
recent EPA publication designed to help 
che chemical indusrry communicace 
more effectively with the public about 
toxics advised, for example: "Over the 
past several decades our society has 
reached near-consensus that pollution is 
morally wrong- not just harmful or 
dangerous, noc just worth preventing 
where practical, buc wrong. To many it 
now sounds callous, if not immoral, to 
assert that cleaning up a river or catching 
a midnight dumper isn't worth the ex­
pense, that there are cheaper ways to 
save lives. The police do not always 
catch child molesters, bur they know 
not to argue that an occasionaJ molested 
child is an acceptable risk." 

Polluting industries arc rcsisring an 
unavoidable transition: They clearly 
want co maintain their long-standing 
monopoly on deciding how to manage 
and use chemicals. But as the American 
people focus on the moraJ clement in­
volved in toxic air polJurion, they arc 
increasingly unwilling to let industry or 
EPA experts decide whether it is "effi­
cient" to protect them and their families. 

This, not abstruse matters of reg­
ulatory philosophy, is at the heart of the 
conflict chat faces Congress this year. • 
CARL POPE is 1/re Dep111y Co11serva1iou Direc-
1or cif rhe Sierra Club. 



·r---------
• I MEMBERSHI P 

CATEGORIES 

Regul'1r 
S11pportln9 
Contrlbullng 
ure 

lndlvldua l 
O $3J 
r, $50 

$100 
n $7501per person> 

Joint 
r $41 

$58 
l $108 

I 
I 
I 
I 
I 
I SPECIAL CATEGORIES 
I lndlvtdu a l J o int 

1 ;';;~~~I ~ ::~ s m 

-----------------------------, MEMBERSHIP FORM 
D Send calendar directly to D Send calendar to me so 
new member. · that I may personally present It. 

Pfc:M(" tnroJI my t,-l~nd 4-' :i nr""' mem~t In lhc Sierra Club and .:,cnc:J me the 1988 Cngagtmc.nt Cak:nd.tr 

Friends Name ______________________ _ 
Address _________________________ _ 
City ___________ _ State ___________ _ 
Phone ________________ Zip _______ _ 
om m~t>t.r-.hlp:t air 4-nnoun<cd by a spe-dal gift catd In yGm nJmc MUM cntu youtnarm• .-na add tu~ bclo..., 

Donor Name _______________________ _ 
Address _________________________ _ 
City / State ______________ _ Zip ______ _ I Llmlltd Income [ S 15 525 

L Mall lo: Sierra Club , Depl.J-OJI P.0.80•7959 San Franclsco, CA94120 

--------------------------------------------~ 



•- GARIBOU . --~ . -- . .:. •. 

DALL SHEEP 
(Steven C. ICaufman:Wildlife PhotobanlcJ 

\ 



SNOWY OWL 
(Ari W If o e Wildlife P holobanlcJ 

It's oil development versus wilderness 
in the Arctic National Wildlife Refuge. 
No one knows how much oil is there, 
but drilling for it would surely spoil 
one of the wildest places left in America. 

(Joel WR • ogersJ 

JAMES R. UDALL 

"W,hat's that?" someone asks as we fin­
ish unloading the rafts. A mile away, a 

tawny shape with the approximate bulk 
of Refrigerator Perry meanders across the 

tundra. We race for binoculars, eager to confirm that 
this is . .. yes, Ursus arctos horribilis, an Alaskan brown 
bear, a barren-lands griz. 

The bear topples over on his back and rolls from 
side to side like a ship in heavy seas, paws held high. 
He (no cubs, probably a boar) rolls up, sniffs the air, 
then ambles our way. His blond coat burnished by 
golden twilight, the animal exudes a sense of domin­
ion. Some of these grizzlies range over 150 square 
miles while roving the tundra in search of their next 
meal. Between May and September they may gain 80 
pounds, feasting on tubers, ground squirrels, caribou 
calves, and bear cubs. 

The bear's path brings him ever closer to our camp. 
With mounting excitement and apprehension, we 

watch him disappear in the willows 200 yards downstream. Just 
before he vanishes, someone spots another bear 800 yards upstream. 
We tentatively begin pitching our tents, and from time to time I 
glance over my shoulder, hoping that these opportunistic predators 
have been inoculated with the fear of man. 

Five days earlier, having flown 3,000 miles on aircraft of decreasing 
size and increasing vintage, 11 of us landed on a gravel bar near the 
headwaters of the HulahuJa River in the Arctic National Wildlife 
Refuge. 

The Hulahula (named a century ago by homesick Hawaiian whal­
ers) is fed by glaciers capping the 9,000-foot summits of the Brooks 
Range. The river runs due north and is choked with rocks. As we 
bumped our way downstream, the boatmen punctuated their com­
mands with sotto voce epithets: "FORWARD! HOLD! BACKPADDLE! 
Damn!" After paddling 40 miles, we were nearing the so-called 1002 

The Arctic refage was establislied "to conserve.fis!, and wildlife populations a11d 
habitats." Congress will soon decide if tliere~ also room for oil develop111e111. 
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The Pn1dhoe Bay industrial complex, headwaters ef rhe Trans-Alaska Pipeline. 
Wl,i/e few geologists expect that the Arctic National Wildlife Re.fi1ge will yield as 
much oil as Prudhoe Bay has, the refage could suffer just as 111ud1 from side effects 
such as air pollution, dismption ef wildlife, and freq11e11t oil spills. 

(" ten-o-two ") area-a thin slice of 
coastal plain, 30 miles wide and 100 
miles long, wedged between looming, 
snow-clad mow1tains and the penna­
nem pack ice of the Beaufort Sea. 

Although the 1002 area comprises just 
one twelfth of the refuge, biologists 
consider it the most critical portion be­
cause it is a breeding ground for so many 
birds and mammals. During July this is 
the scene of one of the most spectacular 
wildlife displays on the continent: the 
post-calving meeting of the 200,000-
member Porcupine caribou herd. But 
this tundra is also notable for something 
quite discordant with the tussocks, li­
chens, and wildflowers that carpet the 
treeless expanse. This is the area that 
Interior Secretary Donald Hodel is urg­
ing Congress to lease for oil exploration 
on the exceedingly slim chance-one in 
one hundred-that somewhere beneath 
it, miles below the permafrost, there 
might be 9 billion barrels of recoverable 
oil. 
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T
H£ COLLISION of interests 
in the 1002 area is des­
tined to be monumental. 

"The oil industry has mounted a 
lobbying campaign the likes of 
which we have not seen since the 
Alaska-lands fight in the late 
1970s," says Sierra Club Wash­
ington lobbyist Tim Mahoney. 
In response, conservation 
groups have revived the Alaska 
Coalition, at ease since its tri­
umphant passage of the Alaska 
National lnterest Lands Conser­
vation Act (ANLLCA) in 1980. 
"The oil companies have money 
and momentum," says Ma­
honey, '·but we are recruiting a 
force of extraordinarily talented volun­
teers to save this refuge." Whatever 
Congress eventually decides-unless 
and until it acts, no development will be 
permitted-the 1002 vote will be one of 
the most important land-use decisions 
this country will make for decades. 

In shorthand, the conflict boils down 
to oil versus wilderness, an equation 
with only one unknown. Since we 
know roughly what oil is worth, the fate 
of the Coastal Plain must hinge on our 
answer to the question: What is this sin­
gular wilderness worth? 



~ In a way, it is fitting that the Arctic 
,. National Wildlife Refuge should be the I focus of such inquiries-for if there is 
j wilderness left anywhere in North 
i America, this is it. 
l!s 

A 
CCORDING TO THE Interior De­
partment, the Arctic National 
Wildlife Refuge (referred to as 

ANWR and pronounced "Anwar" by 
the department and the oil companies) is 
"the only conservation-system unit that 
protects, in an undisturbed condition, a 
complete spectrum of the various arctic 
ecosystems in North America." Cover­
ing 18. 9 million acres in northeastern 
Alaska, it is our most northern and sec­
ond-largest wildlife refuge. Remote and 
virtually roadless, it is that ultimate 
rarity in the late 20th cenrury-a vibrant 
landscape with all its wildlife, mystery, 
and magic intact. It's been called the 
"last great American wilderness," and it 
owes its existence to a vision five dec­
ades old. 

Jo December 1960, in one of chose 
moments of boldness to which lame­
du ck bureaucrats arc occasionally 
prone, outgoing lnterior Secre~ary Fred 
Seaton signed an order establishing the 
Arctic National Wildlife Range in 
northeastern Alaska. Seaton was a 
somewhat unlikely convert to an idea 
that had been nurtured by a long List of 
environmental luminaries since 1938. In 
chat year, wilderness proponent and in­
defatigable Alaskan explorer Bob Mar­
shall returned aflame from one of his 
treks through the Brooks Range. (Mar­
shall would later write, "No comfort, 
no security, no invention ... could pro­
vide half the elation of the days spent in 
the little-explored, uninhabited world of 
the arctic wilderness.") Hoping to pro­
tect the Brooks Range, Marshall ad­
vanced the astounding notion chat all of 
Alaska north of the Yukon River be 
preserved as wilderness. 

After Marshall's death in 1939 the idea 
of an arctic wilderness languished. In the 
early 1950s it was revived by a group 
that included biologist Olaus Murie and 
his wife, author Mardy Murie; George 
Collins and Lowell Sumner of the Na­
tional Park Service; scientists A. Starker 
Leopold and F. Fraser Darling; and Su­
preme Court Justice William 0. Doug­
las. With slide shows and letters, the 

Porcupi'ne can'bou rake to the seashore in search cf relief from insects. This year most cf the 
herd gathered farther west than usual, as if to stake its claim to the entire Coastal Plain. 

group prepped Seaton for the day he 
would effect one of the most farsighted 
achievements in the history of American 
conservation. 

In 1980, Congress passed ANlLCA, 
doubling the size of the refuge and des­
ignating most of the original portion as 
wilderness. But Section 1002 of that bill 
left the future of the Coastal Plain hang­
ing, pending a srudy of its oil and wild­
life resources. 

L 
IFE ON THE Coastal Plain is yoked 
to the cyclical transits of the sun. 
At 70 degrees north latirude, the 

sun rises on May 15, not to set for ten 
weeks. As the sun circles endlessly over-

head, the Coastal Plain becomes a haven 
for migratory birds and mammals. At 
the center of the pageant is a brown river 
of life, the Porcupine caribou herd. 

The pregnant cows arrive in late May 
after a grueling 400-mile trek from their 
Canadian wintering grounds. Since sur­
vival often depends on timing in the 
Arctic, the cows' estrous cycles arc ex­
quisitely synchronized: 75 percent give 
birch within a four-day period in early 
June. The gangly, 14-pound calves walk 
within minutes; within a week they can 
outdistance a grizzly. 

During the summer an astounding 
avian deluge descends on the wing-135 
species have been sighted, including 
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The Coastal Plain offers visitors beauty, isolation, and an 1111paralleled wildlife show. 

merlins, gyrfalcons, snowy owls, gold­
en plovers, snow buntings, tundra 
swans, and threatened arctic peregrine 
falcons. In June, 2 million shorebirds 
nest on the Coastal Plain. In lace August, 
as many as 300,000 snow geese arrive to 
gorge themselves prior to their long 
flight south. 

Autumn in the Arctic is fleeting, and 
on winter's cue the geese depart. As the 
crushing cold settles, the Coastal Plain 
becomes hushed. The lase straggling 
birds leave or die ( only six species winter 
here), and mammals take to their dens. 

In midwinter the sun does not rise for 
two months. With the wind-chill factor, 
temperatures in February average minus 
80 degrees Fahrenheit. Lashed by bliz­
zards, scoured by spindrift, the vast roll­
ing tundra is empty save for a few 
wolves and scattered bands of stolid 
musk-oxen, their long fur "skirts" 
drooping to the ground. Survivors of 
the lee Age, musk-oxen have fur that is 
eight times warmer than wool. Minus 
30°F is to a musk-ox as room tem­
perature is to us. 

It cakes forever, but finally the cold 
relents. By April the returning sun has 
vanquished the dead of winter. As the 
snow melts, the pulse of life quickens, 
and the cycle begins anew. 

Summer solstice falls in the middle of 
our visit to the refuge, and we are fortu­
nate to observe a bounty of wildlife. En 
route to the put-in, we flew over small 
herds of caribou. Tracing our way up the 
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HulahuJa. we spotted scores of Dall 
sheep on the precipitous flanks of peaks 
towering 6,000 feet above the river. 

On our first morning we found 
grizzly scat and wolf tracks a hundred 
yards from the cook tent, arctic loons on 
a nearby lake, ground squirrels in the 
cutbanks, golden eagles soaring in the 
sky above. Regrettably, we missed the 
post-calving aggregation when, for 
three weeks at the peak of the mosquito 
season, groups ofS0,000 caribou sweep 
across the Coastal Plain. Zoologists be­
lieve chis is adaptive behavior-a "mob 
the mosquitoes" ploy by which each car­
ibou minimizes its torment. 

On the fifth day we floated out of the 
foothills and entered the 1002 area. 
There is, of course, no sign of a bound­
ary. This is not some separate entity that 
can be neacly sliced off for oil develop­
ment; it is an integral part of the whole. 

T
HE 1002 STUDY mandated by 
ANlLCA took six years to com­
plete. On April 21, 1987, Inte­

rior Secretary Hodd submitted the re­
port and his summary to Congress. 
There is plenty of wilderness already in 
Alaska, Hodel said, and although drill­
ing would cause "widespread, long­
term changes in the wilderness character 
of the region," oil development "ulti­
mately will be in the best interest of 
preserving the environmental values of 
the Coastal Plain." Though oil compa­
nies applauded Hodel, conservationists 

A porcupine browses along the Hulalwla, 
and a polar bear strolls the Coastal Plain, 
a rare Arctic onshore denning area. 

had some difficulty plumbing his logic. 
But Hodcl's decision came as no sur­

prise. "The deck was stacked from the 
very beginning," says Bob Adler, execu­
tive director of Trustees for Alaska, a 
public-interest law firm. "For six years 
the department's actions have been char­
acterized by extreme secrecy, rank bias, 
and outrageous attempts to prevent 
public participation." 

In denouncing Hodel's decision, Sier­
ra Club Chairman Michael McCloskey 
said, "The Arctic National Wildlife Ref­
uge is our last chance to preserve intact 
an arctic ecosystem unique in ics natural 
wonder. Every other portion of our 
arctic coastline, 1, 100 miles long, off-



shore and onshore, is open to the energy 
industry. It's time to draw the line." 

The state of Alaska supported Hodd, 
although it cautioned him not to lease 
the caribou's core calving area before 
studying the impact on the herd. Con­
vinced that oil development would 
harm polar bears and caribou, Canadian 
officials urged that the Coastal Plain be 
protected as wilderness. Cash-strapped 
Inuit residents of Kaktovik (a village just 
offshore from the Coastal Plain) ap­
proved limited leasing with regulations 
designed to protect their subsistence 
lifestyle. lndian residents of Arctic Vil­
lage and Venetie, however, who are 
more dependent on the Porcupine herd, 
sent Hodel plaintive protest letters: 
"Don't do to the caribou what your 
ancestors did ·co the buffalo," wrote 
Joseph Tritt. "ANWR stands for Arctic 
National Wildlife Refuge, doesn't it? 
Doesn't the name speak for itself? What 
is a wildlife refuge if you destroy the 
wildlife's main calving grounds?" 

What would "oil development" en­
tail? If the 1002 area is leased and oil is 
found, a work force of 6,000 would 
build two large and two small airfields, a 

hundred miles of pipeline, two de­
salinization planes, seven large produc­
tion facilities, 50 to 60 drilling pads, 10 
to 15 borrow sites (gravel pits), a power 
plant, and a seaport or two. By the time 
they finished, the Coastal Plain would 
be crisscrossed by 300 miles of roads. 
The sight, smell, and din of oil derricks, 
bulldozers, and airplanes would pervade 
not only the 1002 area but also adjacent 
wilderness portions of the refuge and 
Canada's Northern Yukon National 
Park to the east. 

lf Prudhoe Bay is any example (and 
there's no reason to think it isn't), the oil 
field's effects would hardly be benign. 
Since 1972 there have been 17,000 oil 
spills on Alaska's North Slope, most of 
them at Prudhoe. Air pollution at the 
industrial complex is significant, as are 
other environmental hazards. In one 
case, thousands of gallons of toxic 
chemicals were spilled by a fly-by-night 
operator later convicted of illegally stor­
ing 10,000 barrels of hazardous wastes. 

Plant ecologist Pat Webber of the 
University of Colorado has studied hab­
itat change in the Prudhoc area. "I do 
not agree with the oil companies that 

everything is rosy," Webber 
says. "We've seen a lot of 
changes we are unhappy with 
-in fact, habitat deterioration 
seems to be accelerating. I wor­
ry that if we keep adding all 
these oil fields together, we risk 
a cumulative collapse of major 
systems." 

While acknowledging that 
oil development would destroy 
the Coastal Plain 's wilderness 
character, industry officials 
contend that it wouldn't signif­
icantly harm wildlife. As evi­
dence they cite the tripling of 
the Central Arctic caribou herd 
since Prudhoe development 
began. But biologist David 
Klein of the University of 
Ala.ska attributes much of chis 
increase to the killing of wolves 
in the Prudhoe area. "Although 
the Central Arctic herd has in­
creased, it has largely discon­
tinued calving in the Prudhoe 
area," says Klein. "And, in any 
case, you can't extrapolate fig­
ures from the Central Arctic 

herd co another ten times its size." 
The draft 1002 report projected a pop­

ulation decline or distribution change 
for 20 to 40 percent of the Porcupine 
herd-up to 80,000 caribou. Bue the ln­
terior Department excised this "editorial 
error" along with all mention of 
"unique and irreplaceable core calving 
grounds" from the final report. 1n Fair­
banks, U.S. Fish and Wildlife Service 
employees were forbidden to use the 
term "irreplaceable." Such politically 
inspired word games have so tainted the 
agency's scientific objectivity that the 
report is now the laughingstock of biol­
ogists u11affiliated with the Service. 
(One dismayed employee is keeping a 
"seam" file to monitor all of the things 
that don't match up. "The report is so 
full of b.s. from Washington, you need 
hip boots co browse through it.") 

"Obviously, there would be some 
disruption," says Alaska Game and Fish 
biologist Ken Whitten, "but we don't 
know how that would affect the herd. 
What we do know is that the cows with 
newborn calves are extremely skittish 
and easily disturbed. We also know that 
because of natural causes and Native 
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From the banks of the H11/a/111/a, the mids11m111er 111id11ighi panorama extends to the glaciated 
peaks of the Brooks Range. The plain along the lower n·ver is 11s11ally snow-free by ]um, 
when the caribou arrive to give birth to their young. 

Travelers on the Hu/aim/a bisect the 1002 area as they bo@ce 11ort/, to the Bea,ifort Sea. 

hunting, 10 percent of adults and 40 
percent of aU calves die each year. Thus, 
even if the effects of disturbance arc 
small, they can still have profound im­
pacts. In my view, current data are inad­
equate to make a responsible decision." 

Professor Klein agrees: "The com­
plexity of any liV1ng system is many 
magnitudes greater than the most com­
plex engineering projects chat may affect 
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them. The only responsible recommen­
dation is to exclude from leasing those 
areas of known importance to caribou­
that is, essentially aU of the 1002 area." 

Caribou, of course, are not the only 
animals that would be affected. The 
1002 report predicts population declines 
for polar bears, grizzlies, wolves, gold­
en eagles, wolverines, and arctic foxes. 
It also predicts a loss of up to 32,000 

snow geese and 250 musk-oxen. 
Overhunting eliminated musk-oxen 

from the 1002 area in the last century. ln 
1969, 51 animals were reintroduced to 
the refuge. The herd has thrived and 
now numbers more than 400. "Tlus is 
one of the most outstanding success sto­
ries in the luscory of wildlife conserva­
tion," says Klein, "but it could be for 
naught if development proceeds." Un­
like caribou, musk-oxen live year-round 
on the Coastal Plain, and the river val­
leys they frequent are the best sources of 
the immense quantities of water and 
gravel that drilling would require. 

A 
LASKA SEN. TED STEVENS (R) de­
lights in calling the 1002 area the 
"Saudi Arabia of North Amer­

ica." Bur tlus is hype. The 1002 report 
predicts only a 19-perccnc chance-one 
in five-chat any economically re­
coverable oil lies beneath the Coastal 
Plain. If oil is found, the report predicts a 
95-percent chance of at least 600 million 
barrels, a 5-percent chance of9 billion. 
The mean estimate is 3.2 billion barrels 
-six months' supply at current U.S. 
rates of consumption. Ln no event could 
the refuge ever supply more than 4 per­
cent of the nation's daily needs. 

Bill Witherspoon, a petroleum geol­
ogist who worked on the Coastal Plain 



for four years, believes Interior's esti­
mates arc overly optimistic. ':Judged by 
the classic criteria for an oil province, the 
report offers discouraging news," he 
says. "lt would be a shame for Congress 
to sacrifice this wilderness under the il­
lusion that it represents another Prudhoe 
Bay. The area is already in service to the 
public. Let it remain as the last pristine 
arctic coastline." 

The oil companies had hoped that an 
oil- rich layer of rocks-the "pebble 
shale" -found at Prudhoe extended into 
the 1002 area. Geochemical studies, 
however, show that 1002-area pebble 
shale would generate only gas, not oil. 
At Prudhoe a porous sandstone layer 
provides a reservoir for billions of bar­
rels of oil. But the report suggests that a 
similar layer may be absent in the 1002 
area. Finally, underlying rocks at Prud­
hoc have been gently deformed so that 
impermeable shale can prevent oil mi­
gration out of the sandstone reservoir 
below. But seismic data show that the 
underlayer of rocks in all except the 
northwest corner of the 1002 area is 
complexly deformed. Any reservoir 
that did exist would be exceedingly 
small. 

Witherspoon is not the only one who 
believes that the report's estimates 
should be lowered: The Alaska Depart­
ment of Natural Resources estimates 
that there is a 95-perccnt chance that the 
Coastal Plain holds 80 million barrels of 
oil, a five-day supply not worth the ex­
pense of exploring and driUing. 

At the moment the world is awash in 
oil. gas is cheaper in real terms than it 
was in the '70s, and oil wells are being 
capped in proven fields. if Witherspoon 
is right, and the Coastal Plain is a wild­
cat province rather than a sure thing, 
why have the oil companies launched 
such a lobbying blitz? What are they 
really after? 

Randy Rogers, executive director of 
the Northern Alaska Environmental 
Center, says: "With the exception of 
Prudhoc, the North Slope has been a 
disappointment. Companies that have 
lost a lot of money-Exxon has drilled 
33 consecutive dry holes-hope to re­
coup their losses in the 1002 area. If 
enough oil is discovered to justify build­
ing a spur pipeline from Prudhoe, other 
marginal prospects along the coast be-

CONGRESS CONSIDERS THE ARCTIC COASTAL PLAIN 

I s the pristine Arctic National Wildlife Refuge destined to remain pris­
tine? That will depend on how U.S. representatives and senators vote. 

Those votes, in mm, will depend on how well wilderness advocates 
convey their wishes to Congress. Legislators arc already surrounded by 

oil industry lobbyists and Alaska development boosters. An absence of 
letters and personal visits from conservationists could have a devastating 
impact on the wildlife-rich Coastal Plalll of the refuge. 

Working to protect this area is Rep. Morris Udall {D-Ariz.), the architect 
ofche 1980 Alaska National Interest Lands Conservation Act (ANILCA). 
UdaU, who chairs the House Interior and Insular Affairs Committee, intro­
duced a bill in January that would declare the area wilderness, a designation 
that would prevent oil and gas leasing. 

In a confident mood, Udall labeled his bill H.R. 39, the same number that 
was attached to ANlLCA. That bill established more than 100 million acres 
of new parks and wildlife refuges, including a greatly expanded Arctic Na­
tional Wtldlife Refuge. Passage of this new H.R. 39 would reaffirm that the 
refuge is a national treasure, best left undisturbed. 

ln the House, Don Young (R-Alaska) has introduced an opposing bill, 
H.R. 1082, which states that "exploration, development, production, and 
transportation of the oil and gas resources of the Coastal Plain ... should 
proceed with dispatch." Young's legislation gives lip service to the "reason­
able protection" of the arctic environment, but in face the bill would exempt 
oil and gas lcs1sing on che plain from the requirements of the National 
Environmental Policy Act. As a result, the bill would give less protection to 
the refuge's sensitive lands than is routinely afforded other land leased for oil 
and gas development in the United Scares. 

Young has skillfully gained support for h1s bill. By mid-July he bad 149 
cosponsors, while Udall had only 85. As the cop Republican member of the 
House Lncerior Committee and a senior member of the Merchant Marine 
and Fisheries Committee, Young is weU situated to promote his bill: Both 
these committees must pass the arctic legislation before the rest of the House 
can vote on it. 

Ln the Senate, Alaska Republicans Ted Stevens and Frank Murkowski have 
introduced S. B. 1217-a pro-development measure aJmost identical co 
Young's bill. More bills may appear later, as legislators try to find some 
middle ground in the controversy. Legislation may be introduced that would 
allow only exploratory drillmg or rhac would open up only parts of the 
Arctic Coastal Plain for oil development. 

But conservationists firmly oppose any compromise on the refuge. "Even 
funited development would destroy the area's wilderness character," says 
Edgar Wayburn, the Sierra Club's Vice-President for National Parks and 
Protected Areas. "And it could lead co threats on other protected lands." 

Industry spokesmen, sidestepping the wilderness issue, insist that the 
debate is simply one of oil versus caribou. "But it's not," Waybum says. 
" It's wasti11g oil versus preserving the last wilderness of its kind in America." 

Letters of support for H.R. 39 are vitally important. If you'd like to help, 
write your representative (House Office Building, Washington, DC 20515) 
and senators (Senate Office Building, Washington, D.C. 20510), urging 
them to support UdaU's legislation and to oppose any bills that weaken or 
compromise protection of the area. If your legislators have cosponsored 
H.R. 1082 or S.B. 1217, urge them to withdraw their support. 

The Sierra Club's stand lS clear and simple: The Arctic National Wildlife 
Refuge is the last place we should look for oil.-Mark]. Palmer 
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come more viable-and valuable. Even 
if no oil is found, infrascruccure develop­
ment wilJ still benefit them as they 
mount exploratory efforts offshore." 

Mike Matz, Sierra Club Associate 
Alaska Representative, concludes: "The 
oil companies want co consummate one 
last sweetheart deal before Reagan leaves 
office. The clock is ticking-the time to 
rob the future is now." 

A 
LTHOUGH THE OlL GLUT has ob­
scured it, the U.S. does have an 
energy problem. Domestic oil 

production is falling, consumption is 
rising, and 7 of our 13 largest oil fields 
are 80-percent depleted. Oil imports 
now supply one third of U.S. demand; 
by 1995 it could be one ha!£ 

Our nation is behaving "like a person 
on an addictive drug," says Secretary 
Hodel, "in this instance, temporarily 
cheap oil .... We may be putting our­
selves at the mercy of a supplier who 
eventually will exact a very high price 
for a substance we must have to sur­
vive." But Hodel 's "drain-America­
first" policy strikes some observers as 
pandering co an addiction we should be 
trying to break. 

Amory Lovins, director of the Rocky 
Mountain Institute, believes the 1002 
debate should be focused on "petro­
pigs," not caribou. "It is important to 
recognize," Lovins says, "that our fu­
ture need for oil is not fate but choice." 
In a scathing critique of the "men­
dacious" 1002 report, Lovins elaborates: 
"Since 1979 the U.S. has gotten more 
than 50 times as much new energy from 
more efficient use as from all net in­
creases of energy combined .... Yet the 
report assumes that only more oil itself 
-not more efficient use of the oil we 
already have-can meet national needs." 

Lovins argues that there are two im­
mense untapped "oil fields" in America, 
"each bigger than the biggest in Saudi 
Arabia, and each capable of sustainably 
producing ... over five million barrels 
of oil per day." One of these oil ficlds­
the sievclike attics of buildings-could 
be capped with insulation and caulking 
guns; the other, by replacing petropigs 
with fuel-efficient cars. "Either oil field 
could eliminate oil imports, " says 
Lovins, ''before a 1002-area oil field 
could deliver any energy whacever." 
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Christopher Flavin of the World­
watch Institute notes that increases in oil 
imports are inevitable given our current 
policies, but adds, "Trying to seem chis 
tide with Arctic Refuge oil is like trying 
co scop a major 6.re with a teacup. There 
is something pathetic about a grcai: na­
tion desperately sucking oil out of a na­
tional treasure in order to maintain 
wasteful practices that our industrial 
competitors are quickly abandoning." 

Like Lovins, Flavin advocates more­
efficient cars. The U.S. has one of the 
world's least-efficient automotive fleets, 
and a ten-mile-per-gallon improvement 
(from the current average of 18 mpg) 
could reduce oil use by 3. 5 million bar­
rels per day-four times the projected 
contribution from the Arctic Refuge. 

Both Lovins and Flavin believe that 
leasing the Coascal Plain cannot be justi­
fied in the absence of a national energy 
policy. "Focusing political energy on 
such diversionary projects docs real 
damage to the cfforr co develop work­
able solutions to our energy problems," 
says Flavin. "Ir is high time an effective 
national energy strategy is devised." 

That could be a long time coming. Ac 
the same time it cries wolf about future 
energy shortages and touts the pressing 
need ("for national security") to lease the 
Coastal Plain, the Reagan administra­
tion promotes policies that squander bil­
lions of barrels of oil. Since Reagan took 
office he has slashed the budgets for 
conservation and renewable-energy 
programs by nearly 90 percent, vetoed a 
landmark appliance-efficiency bill (he 
later signed it when Congress passed it a 
second time), and rolled back new-car 
mileage standards (this alone will an­
nually waste more oil than the refogc 
could supply). The upshot is this: Fif­
teen years after the first oil shock, Ford is 
again putting V-8 engines in Mustangs. 
The cars get 14 mpg in city driving. 

A 
s IT NEARS the Beaufort Sea the 
Hulal1t1la's flow is siphoned into 
braided channels, some too 

shallow to float our rafts. During our 
last day on the river we encounter what 
we jokingly refer to as "rough sled­
ding." Finally, though, after hours of 
scraping along, we reach our cake-out. 

The next day, on my way home, I 
stop in Fairbanks to talk with Ave 

Thayer, who managed the refuge from 
1969 co 1980. During his tenure, Thayer 
often patrolled the area in a Super Cub, 
and he is as familiar with its charms and 
glories as any man alive. 

Thayer, 62, is still drawn to the 
Arctic. Next summer, he confides, he 
wants to paddle his sea kayak along the 
coast from Kaktovik to Hershel Island, a 
distance of more than a hundred miles. 
A shy, precisely spoken man, Thayer 
guards his love for the refuge, perhaps 
because the depth ofit embarrasses him. 

I ask him how he feels about oil devel­
opment on the Coastal Plain. "The ref­
uge was established for a purpose-to 
protect the wildlife," he says. "The law 
says that any development must be 
compatible with that purpost:. le also 
says that anyone proposing a change in 
the way the refuge is managed must 
provide some justification. What I keep 
coming back to is this: What is the justi­
fication for oil development there? What 
could be more incompatible with the 
purpose of the refuge than that?" 

1-lis words take me back co the night 
before, when I took one last walk on the 
refuge to savor the midnight light, the 
space, the views, the solitude. The land 
shimmered with heat, and in the dis­
tance I spied a caribou cow and calf 
moving in the wind like a mirage. 

From that vantage point there seemed 
to be only one problem with the Arctic 
National Wildlife Refuge: Except for the 
animals, it has no constituency. It is the 
edge of the continent, the top of the 
world, and few people have been there. 
In that, the refuge reminds me of Glen 
Canyon, the place no one knew, another 
glorious site lost more through igno­
rance than malice. 

As I splashed back through the 
tussocks toward camp, I contemplated 
the future. According to demographers, 
50 years from now there may be 10 bil­
lion people on the planet. Oil, no doubt, 
will be in short supply. Bue in that 
crowded world, wilderness of this qual­
ity, this scale, will be an even rarer and 
more precious resource. If. of course, it 
still exists. • 

JAMES R. UOAU. lives i11 Carbo11dale, Colo. 
He wrote "just Add Water Markcti11g" for Si­
erra's Marc/1/April 1987 issue a11d has also 
co11tributed articles to Outside, Audubon, 
and National Wildlife. 
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We owe thanks to Questers, Nikon, and Buck 
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too, to the photographers who submitted their 
work. Images such as these both calm and inspire 
us-and renew our commitment to the world's 
natural splendors. 
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RICHARD RAWLES 

In 1983 President Reagan called upon the scientific com-
------------------~------- ---

munity to develop a defensive system that would render 

nuclear weapons "impotent & obsolete:' But close examina­

tion by concerned physicists has revealed a very different 

purpose behind Star Wars-one more in keeping with its 

cinematic namesake. 

erald Yonas is not amused. 
It's not his fault the slide projector won't work. The chief 
scientist for the Strategic Defense Initiative Organization is 
used to technology of a higher caliber, and the irony of a sin1ple 
equipment failure is not lost on his audience, which has packed 

lllustrntion by Jeffery Newbury 
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San Francisco's Palace of Fine Arts 
auditorium to hear him defend Presi­
dent Reagan's Star Wars package. 
Yonas' speech depicts the complex 
obstacles to missile defenses in space 
as ultimately surmountable, and his 
patience with the technician operating 
the projector is stretched co the limit. 
The crowd is distinctly unsym­
pathetic, and Yonas' grim expression 
seems to indicate he feels chc equip­
ment is rigged. 

Yonas is obviously uncomfortable 
in his public-relations role. His speech 
is highly technical, laced with the ar­
got of the Strategic Defense Initiative. 
He speaks of"lethality research." His 
concerns are for the "survivability of 
pre-deployed assets" and the ability of 
tracking sensors to withstand the "ra­
diation envi.ronmenc" of nuclear war. 
According to Yonas, the mission of 
Star Wars is not so much to create an 
impenetrable shield against incoming 
warheads as it is co "introduce uncer­
tainty into the mind of the attacker." 

This rationale-which has become 
a familiar refrain in the debate over the 
Strategic Defense fnitiative-is a fall­
back position from Reagan's original 
avowed purpose of making nuclear 
weapons "impotent and obsolete," a 
goal that even those designing Scar 
Wars concede is not realistic. 

The new "uncertainty" rationale 
springs from the paradox contained in 
the doctrine of deterrence: While their 
power as a deterrent derives from the 
resolve to use them, nuclear weapons 
must never be used. The more uncer­
tain the outcome of a nuclear war, the 
argument runs, the more a potential 
enemy is discouraged from initiating 
an attack. Star Wars, its proponents 
claim, would reinforce Soviet uncer­
tainty of their ability to survive a nu­
clear war. 

But there arc those who feel our 
deterrent doesn't need enhancing. 
Robert Howman, former head of the 
Air Force's Star Wars research pro­
gram, is one. "A Soviet planner con­
templating a first strike on the United 
States would have absolute certainty 
that he would fail," Bowman says. 
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Why? Because che United States pos­
sesses 6,000 co 7,000 survivable war­
heads on ics submarines. "I think 
that's deterrence enough," he adds. 
"But that's not what's important. The 
important thing is, the Russians think 
chat's deterrence enough." 

Throughout the debate, critics arc 
cons~stent on a key point: SDI docs 
not transform mutually assured de­
struction into mutually assured sur­
vivaJ. On the contrary, they say, SDI 
would make initiating a nuclear war a 
more attractive alternative than it is 
under the present strategic stalemate. 
To understand why, one muse first 
examjne some of the technical diffi­
culties Scar Wars poses as a defensive 
system. 

Strategic defenses aim to intercept 
warheads in three "phases" of A.ighc: 
the boost phase, before the missile can 
launch its warheads and accompany­
ing decoys (the "threat cloud") at 
U.S. targets; the rnidcoursc phase, the 
20-odd minutes during which the 
threat cloud coasts through space; and 
the terminal phase, when the war­
heads reenter the atmosphere. 

Most experts agree chat boost­
phase interception is criticaJ co a suc­
cessful strategic defense because the 
boosters themselves arc easily visible. 
relatively large targets, and each car­
ries up to 20 warheads. According to 
Bowman, boost-phase interception 
would have to knock out 96 percent of 
chc missiles co give the rest of our 
defenses a chance of eliminating the 
remaining warheads. 

Intercepting single warheads dur­
ing the midcourse phase is especially 
problematic because they are more 
numerous, harder to detect, and very 
difficult co distinguish from decoys. 
Terminal-phase interception is the 
only defense currently feasible, but 
chis tactic can be easily overwhelmed 
by additional offensive weapons. 

The i.mperus for the Strategic De­
fense Lnitiarivc came originally from 
proposals for new and exotic directed­
energy weapons such as particle­
beam accelerators and chemical, free­
clectron, and X-ray lasers. Scientists 

were quick co point out the enormous 
logistical problems of launching and 
maintaining chemical lasers in space. 
Ground-based free-electron lasers 
would depend on space mirrors to 

deflect beams at missiles. Richard 
Garwin. a nuclear weapons expert 
and former science advisor co Presi­
dent Nixon, likens such a scheme to a 
kind of"spacc billiards," with 50,000-
mile three-mirror shoes requiring an 
accuracy of six inches. 

The plan for a relatively light, nu­
clear-pumped X-ray laser, fueled by a 
hydrogen bomb. neatly circum­
vented the enormous energy require­
ments of other defenses. But chis plan 
has been criticized by many within 
the weapons community who doubt 
that the Soviets would acquiesce in 
allowing nuclear born bs to circle 
overhead with only our word chat 
they would not be used offensively. 

Most damaging co the hopes for 
beam weapons was a recent report by 
the prestigious American Physical 
Society, which concluded that at least 
ten years of intensive research arc 
needed to determine whether di­
rected-energy weapons arc feasible. 
Tests have indicated that such weap­
ons have only one percent, or less, the 
power output and beam quality re­
quired before any decision could be 
made co deploy them. "In addition," 
the authors of the report state, "the 
important issues of overall system in­
tegration and effectiveness depend 
critically upon information that, to 
our knowledge, does not yet exist." 

With directed-energy weapons in 
abeyance, strategic defense propo­
nents arc concentrating on developing 
"kinetic" energy weapons, some­
times called smart rocks. These are 
small, hear-seeking missiles chat de­
stroy missiles or warheads on impact 
or by exploding a fragmentation 
bomb at close range. Although hun­
dreds ofbatcle stations would have co 
be lifted into space to provide ade­
quate coverage, only a fraction would 
be over Soviet missile fields at any 
given time. All, however, would be 
"circling around like ducks in a shoot-



iog gallery," according to Sidney 
Drell, deputy director of the Stanford 
Linear Accelerator and codirector of 
the Stanford Center for International 
Security and Arms Control. 

Garwin believes that vulnerability 
is the fundamental problem with 
space-based defenses, which include 
the various tracking and surveillance 
satellites that select the targets and aim 
the weapons. All would be vulnerable 
to space mines and other counter­
measures that even SD I proponents 
agree arc serious enough to warrant 
counter-countermeasures and 
ever more elaborate deploy­
ment schemes. 

Given the vulnerability of 
satellites, "pop-up" weapons 
(lasers launched from sub­
marines or allied territory on 
warning of an attack) look like a 
reasonable alternative. But, 
Garwin says, "We have recently 
discovered a problem, and chat 
is that the Earth is round." For a pop­
up weapon to get high enough fast 
enough to strike a missile in boost­
phase on the ocher side of Earth, its 
own booster has to weigh something 
on the order of 450 tons. "Very se­
rious problem," says Garwin. 

Such concerns have prompted a 
number of physicists to question the 
wisdom of the Strategic Defense Ini­
tiative as national policy. Not only 
have they found the multibillion­
dollar-a-year program lacking in 
foresight, they sec it as an outgrowth 
-some would say the capstone-of a 
deliberate U.S. drive toward military 
supremacy. 

"The only believable use for Star 
Wars against ballistic missiles would 
be in the hands of an aggressor," 
Bowman asserts, "to protect him 
from retaliation from the few missiles 
he'd missed in his first strike." He 
adds that nuclear weapons arc already 
impotent and obsolete: "The real pur­
pose of Star Wars is to make nuclear 
weapons useful again. Without SDI, 
we would probably never have the 
guts to use our nuclear weapons 
first." 

Emotions on the issue run deep, 
and the Star Wars debate has taken on 
an almost religious cast. One also gets 
a sense of the historical moment while 
listening to Bowman speak of lasers 
blasting satellites. When asked what 
prompted his conversion from head 
of Star Wars research to the program's 
harshest critic, Bowman, a 22-year 
veteran of the Air Force, refers co the 
military buildup of the Reagan ad­
ministration. "It's not so much chat I 
saw the light," he says, "as a pall of 
darkness fall over the nation." 

ometimcs referred 
to as the first-use op­
tion, the threat to in­
itiate the use of nu­
clca r weapons in 
defense of Western 
Europe has been the 
mainstay of Ameri­
can foreign policy 

for 40 years. "We have continued to 
look for ways to gain enough nuclear 
superiority on some level to make it 
credible that we would use nuclear 
weapons to counter a Warsaw Pact 
conventional a eta ck," says John Hold­
ren, a physicist from the University of 
California at Bcrkcley and past presi­
dent of the Federation of American 
Scientists. 

Even the notion of a U.S. strategic 
first strike at Soviet missiles, as dis­
tinct from the tactical first-use option 
on a European battlefield, is not with­
out precedent. In To Win a N11c/ear i1iir 
(South End Press, 1987), physicists 
Michie Kaku and Daniel Axelrod 
state, based on recently declassified 
documents, that President Eisen­
hower contemplated a first strike on 
the Soviet Union in 1953. 

His hand was stayed, however, be­
cause the United States possessed no 
effective shield against retaliation. 
Even taking into account the advan­
tage that comes with the clement of 
surprise, 75 percent of Soviet long­
range bombers might be expected 
to get through the United States' air 
defenses, a possibility Eisenhower 

judged to be an unacceptable risk. 
Ocher presidents have contem­

plated less catastrophic nuclear mea­
sures. President Nixon, by his own 
admission, planned in September 
1969 to end the Vietnam War with his 
November Ultimatum to Hanoi, a 
secret threat to use battlefield nuclear 
weapons. He later wrote in his auto­
biography that he was kept from car­
tying out the threat only by the mas­
sive demonstrations against the war 
that October. 

These two concepts-that we pos­
sess no shield against retaliation, and 
that public opinion would not sup­
port the first use ofnuclcar weapons­
make a premeditated first strike un­
tenable. le is nonetheless the role of the 
military to make contingency plans, 
and one available option is a pre­
emptive first strike. The idea of pre­
emption is to limit the damage an 
adversary can inflict, in the belief that 
an attack is imminent. Daniel Bell, in 
fact, argues in The B1111011 (Simon & 
Schuster, 1985) that the entire com­
mand-and-control apparatus of U.S. 
strategic forces is geared to such a 
strategy. 

"The purpose of nuclear weapons is 
not co actually end the world," says 
physicist Kaku. "The purpose of nu­
clear weapons is t0 dominate the 
world." Star Wars is an attempt, he 
says, to return to the halcyon days of 
U.S. nuclear supremacy that existed 
during the l 950s. Bowman agrees: 
"Star Wars is a blatant attempt to re­
gain a bsolucc military superiority 
through the development of new 
offensive weapons disguised as a 
defense." 

"It's really a race to sec who can 
reach the hearts and minds of the 
American people," maintains Kaku. 
"Whether scientists can co~vince the 
American people that SDI cannot 
work defensively, and therefore its 
only application is offensive, or the 
Pentagon can convince them that it is 
a defensive system and nothing evil 
can possibly come ofit." 

According to Stanford's Drcll, chis 
mix of offense and defense "increases 
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the temptation or the lure of the nu­
clear madmen, because it makes them 
think there might be an advantage co 
blackmail or to going first." 

Even President Reagan recognized 
the more sinister aspects of SDI when, 
in rus March 23, 1983, speech calling 
for a Star Wars program, he cau­
tioned: "I clearly recognize that defen­
sive weapons have limitations and 
raise certain problems and ambigu­
ities. If paired with offensive systems, 
they can be viewed as fostering 
an aggressive policy." 

If it weren't for the dangers 
inherent in a defense policy that 
seriously entertains a first strike, 
the debate might boil down to 

one's view of Soviet intentions. 
"Anybody who secs a first­
strike war-fighting plan in the 
U.S. might equally interpret 
the massive Soviet buildup of 
ICBMs in the same way," says DreU. 
Similarly, regardless of U.S. inten­
tions, it is Soviet perceptio11 of U.S. 
policy char determines their reactions, 
which in the case of weapons deploy­
ment in space could back them into a 
launch-on-warning posture. In other 
words, they wouldn't wa.it around for 
the warheads to fall on their silos be­
fore retaliating. With strategic de­
fenses. says Holdren, "the activation 
of your defensive system in time of 
crisis is not distinguishable by the 
other side from what you would be 
doing if you planned co strike them 
first." And because responses to per­
ceived threats have to be immediate. 
Star Wars greatly increases reliance on 
computers, creating a destabilizing 
condition-and with it the possibility 
of unintentional nuclear war. 

If both rhe United States and the 
Soviet Union were ro deploy strategic 
defenses in space, a situation would 
exist where each side, in time of crisis, 
would place a premium on preempt­
ing chc other by shooting first. "Since 
the best defense is a good offense," 
explains David Redell, a computer 
scientist with Digital Equipment 
Corporation, "satellites would be on a 
hair trigger to respond to perceived 
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atcacks by shooting back to destroy 
other satellites before they themselves 
were destroyed." And if more ad­
vanced directed-energy weapons 
were involved, it would be imperative 
co fire before fired upon. Witb weap­
ons like rhe X-ray laser, there is no 
time to gee out of the way as there 
would be with the slower kinetic 
weapons. According to Hans Bethe, a 
Nobel laureate in physics, "When you 
sec it, you arc dead." 

ecausc the clement 
of surprise is the key 
co minimizing losses 
in any first-strike 
equation, some sec 
SDI as an effort to 
seize rhc "high 
ground"- take mili­
tary control of outer 

space-and make a first strike credible 
by threatening Soviet early-warning 
and communications satellites. Such 
military superiority in space could 
rr:111slate into political leverage during 
the Third World conflicts that arise 
between the superpowers. 

Even hard- line SDI officials con­
cede that such SDI componencs as the 
X-ray laser may be much more useful 
in an offensive role as an antisatellite 
(ASAT) weapon. Other SDI weapons' 
candidates would become useful as 
antisatellitc weapons long before they 
could be made effective against bal­
listic missiles. 

Bethe considers the ASAT poccnciaJ 
"one of the great dangers of the SDI 
concept." He adds chat it is very de­
stabilizing and bad for the peace of the 
world. " I find it deplorable that we 
have not concluded a treaty banning 
antisacellice weapons," Bethe says, 
"because satellites are much more 
important for us than for the Soviets." 

Without a separate ASAT treaty, 
however, SDI weapons could be test­
ed under rhe guise of ASATs. Most 
significantly, for the present, SDI pro­
vides a buJwark against arms control, 
as was so aptly illustrated at the Reyk­
javik Summit. It is clear from the So-

vices' response co SDI that they see it as 
an offensive system. "The Strategic 
Defense lnitiarive may not be able to 
defend against anything else, but it 
can defend against anns control," says 
Holdren. 

DreU stresses the need for an edu­
cated public co form an arms-control 
constituency that will influence weap­
ons policy. The only times that there 
have been successes in limiting the 
development of nuclear weapons­
the ban on atmospheric nuclear test­
ing and the anti-ballistic missile treaty 
-were when an informed constitu­
ency existed. This finally occurred 
when people felt pcrsonalJy threat­
ened from fallout or from the prospect 
of having nuclear- tipped ABM inter­
ceptors deployed near American cit­
ies. "The personal threat right now," 
says Drell, "is chat these nuclear weap­
ons may be used." 

One curious development perhaps 
best encapsulates tl1e Star Wars story 
and reinforces the American Physical 
Socicry's conclusion char the system 
depends on knowledge rbac doesn't 
exist. ln the absence offeasible strate­
gic defenses, computer scientists are 
working co filJ the void with generic 
battle-management software Acx:ible 
enough to adapt co any combination 
of weapons and sensors and capable of 
dealing with any nuclear threat 
dreamed up by war planners. Because 
strategic defenses cannot be reseed un­
der actual wartime conditions, these 
programs arc co be tested entirely by 
simulations and then retrofitted ro 
whatever hardware is on hand. 

This approach typifies the strange 
mixture of political fantasy and sci­
ence fiction chat has gone into the 
creation of Star Wars. By making nu­
clear war more likely and arms con­
trol agreements more difficult, strate­
gic defense inspires nothing more 
than a false sense of security, and a1J 
nuclear-use theories become the scuff 
of nightmares. • 

R.iCIIARO RAWLES is a writer li11i11g in 
Oakl1111d, Calif, who ofte11 reports 011 de­
fe11se issues. He is also a11 editor for PCW 
Comm1111icatio11s. 
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Paradise Beyond Roads End 
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MARK FR E EMAN 

Follow an ancient trail along the windswept cliffs and 
into the dense rainforests of Kauai's Na Pali Coast 

he ideal trail begins where pavement can go 
o farther. It's not merely an alternative route to 
destination but the only overland route avail­

ble. Such a trail leaves the last beach parking 
lot on the rainy northwest side of Kauai and follows 
the soaring volcanic cliffs and flower-choked gorges 
of the Na Pali Coast to Kalalau Beach, 11 miles away. 

I start walking on the Kalalau Trail late in the after­
noon after saying goodbye to friends. Then and there 
my shoulders begin negotiating a truce with my pack, 
which holds all the necessities I need for my four-day 
trip-namely, blanket, tarp, food, tobacco, and 
books. When I meet other hikers laden with tents, I 
stoves, and all manner of gear, including stockpiles of ~ 
insect repellent, I start to appreciate my light load. I 

My first ascent of one of Na Pali's rugged seaside cliffs sets the standard for the Ha/a tree at 
ascents to come. The trail winds sharply up eroded palisades toward windswept Hanakapiai Beadt. 

promontories, then zigzags down the other side into verdant gorges cut by mountain 
streams rushing to the beach below. 

I should mention that this is beautiful country, but the trail is narrow and cluttered 

i 
i 
tr 

with tree roots, shale frag­
ments, and slippery kukui nuts. 
It's only atop the cliffs, half way 
between one ravine and an­
other, that I can stop, look, and 
admire. On the way up or 
down, the trail itself com­
mands my attention. 

Despite my caution, occa­
sional distractions of startling 
quickness or rare brilliance 
force me to a halt. A bird I 
don't recognize darts out of a 
tree whose name I also don't 

I 
I 
3' 

~ 
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know. A shaft of sunlight catches a huge 
round spider's web just below the trail's 
edge. It's worth the off-trail scramble to 
meet the web's maker, a rotund red-and­
black arachnid with bright yellow spikes 
rising from its backplate like a crown of 
tiny rhinoceros horns. This, it 
turns out, is a Casteracantha, a 
spiny spider. I think of that spider 
as I climb the next precipice, 
where the deep foliage reduces to 
shrub size and then gives way to 
open sky. 

As I reach the summit, the 
cliffiops divide light and dark, wet 
warmth and dry heat. Here, the 
sun rises and sets a hundred times 
each day from behind tropical 
clouds, its light pouring along the 
paths carved by screams between 
steep cliffs. In the valley's shade, 
the smell of overripe fruit and 
flowers predominates. But out in 
the sun, it is the smell of earth 
that rises, a dry perfume of red soil 
and bugs. 

Separated from the herd and 
balanced halfway down a blufC a 
young goat cries. As I approach, 
the older goats turn to me, assum­
ing a wait-and-see seance, ignor­
ing their offspring entirely. The 
kid tenses its muscles and moves, 
not slowly and carefully as I would, but 
in leaps and twists. An elder merely 
sneezes as the kid rejoins the group, and 
they move away. I continue over the 
hump of that cliff and down into the 
next valley. 

I spend the first night a mere two 
miles in at Hanakapiai Beach, where T 
find a collection of people as varied as 
the animals l encountered along the way. 
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AONWATIS.'FIRST U0HT 

Coats, introdHced to Hawaii in the late 
1700s, have led to deforestation, erosion, 
and extinction of many native plants and 
birds (above); Hanakapiai Falls (right); an 
Ohia lehua tree overlooking the two-mile­
wide Kala/au Valley (below). 

Two Japanese Hawaiians come back to 
camp carrying archery equipment but 
no goats. A biochemist soon to return 
home to Switzerland shares a buffet 
with me on the rocks by the beach. A 
middle-aged couple guards a fully fur­
nished campsite, she in charge of stoves 
and fire, he busily alternating between a 
flashlight search for freshwater prawns 
in a six-inch-deep pool and a relentless 

l.ARRY I.A.RICH 

high-tech attack on insect invaders. It 
rains on us that night, but my plastic 
lean-to holds up fine. I wake up fitfully 
during the night-it's as if my mind is 
trying to come to grips with rhc signifi­
cant differences between my old world 
and this new one. 

About a dozen more cliff ascents and 
drops into rainforest gorges make up the 
remaining nine miles to the trail's end. I 



become familiar with the valleys, their 
wildflowers, bugs, and carpets of rot­
ting guavas, mangoes, and passion 
fruits. I come to relish each new vista as 
the trail emerges at each cliff's end, 
around peaks sculpted from volcanic 
rock. The unfolding views make me feel 
lighter, despite my pack's insistence to 
the contrary. 

After I edge past one last palisade, a 
huge bare hill of red soil rises in front of 
me, its skin peeled off eons ago and 
carried away by wind erosion. [11 a se­
vere rain the hill would tum to slippery, 
precarious mud. But here it doesn't rain. 
The trail has passed the invisible line that 
divides Kauai's wet and dry sides. (Mc. 
Waialeale, located in the center of the 
island, is considered the wettest spot on 
Earth.) The contours have changed 
from sharp to rounded, and the trail is 
no longer a series of switchbacks but 
meanders over hills and bluffs. On the 
smooth ridge below me I spot a l,eiau, an 
arrangement of large stones marking a 
Hawaiian holy spot-a place of sacri­
fices-overlooking the sea. From here I 
wander slowly down into the broad Ka­
lalau Valley, breathing deeply, sweari11g 
freely. 

A river cuts its way around rocks and 
under fallen rrccs like a scene from the 
Lost World. The gnarled roots of six­
foot-tall white ginger plants spread into 
every available crevice above and below 
the water level. The plants' huge flowers 
fill the air with a sharp and languid 
scent. 

I step out of my clothes and into a 
freshwater pool, only to find an addi­
tional gift. Where my foot enters the 
water, a yellow object I thought was a 
leaf turns out to be a mango that has 
been washed downstream and delivered 
directly to me. 

One lase mile leads to Kalalau Beach. 
The trail is lined with passion fruits and 
wild tomatoes the size of berries. The 
path ends on a vast blond beach bor­
dered by black cliffs rising hundreds of 
feet. A delicate waterfall at one end of 
the cliff completes the scene, providing 
drinking water and a natural bath for 
KalaJau's visitors. From the escarpment 
above, wild goats send down periodic 
showers of volcanic rock, creating a ten­
foot no-man's-land in front of the cliffs. 
Even so, humans and frigate birds alike 

risk the intermittent onslaughts to reach 
the cliff base's shallow caves. 

Only 40 years ago, nacivc Hawaiians 
lived in this paradjse, terracing every 
inch of the valley for taro farms. Th.is 
was also the home of the mythical Mcn­
chunc, a people who accomplished pro­
digious building feats but who came out 
only at night. Today this tropical coast­
line-even without roads-is no longer 
a pristine paradise. Helicopters regularly 
roar over the beaches and waterfalls, 
while motorized rafts, loaded with tour­
ists cager to catch a glimpse of Hawaii's 

"untouched" coast, buzz the shore. 
In the late-afternoon sun I do my best 

to ignore the interrupcions. I spread my­
self out on the wide beach and spend che 
last part of the day listening to waves 
breaking like muffied cannons on the 
sand. In a few hours the evening's enter­
tainment will begin: a roseate sunset that 
will fill the horizon, only to be upstaged 
by the night sky. I lie there, reading and 
listening. The truth is, r couldn't walk 
another seep ifl tried. • 

MARK FREEMAN is a freela11ce 1vriter i11 San 
Francisco. 
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The eagle has landed. 
In Oklahoma ancl Mississippi. Georgia and 
Alabama. Where few bald eagle nests have 
produced young in the last 50 years. Using 
precious eggs ana dedicated effort, the Sutton 
Avian Research Center is successfully raising 
ajets from fuzzy to fierce. And releasing 

them into the habitats bald eagles 
used to call ho111e. 
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The Natural Magic of Glaus Murie 
James and Regina Glover 

N THANKSGIVING DAY, 1949, 
a young wildlife biologist 
named Bob Krear puUed hjs 
car into the gravel driveway 
at the log cabin home of 
Olaus and Margaret Murie 

in Moose, Wyo. The Tetons loomed 
white and jagged just a few miles away, 
but he had little time to enjoy the sce­
nery. As Krear stepped from his car, a 
coyote sprang off the porch and bound­
ed toward him. The animal leaped up, 
smacked Krear on the chest, and licked 
his face exuberantly. 

A couple of hours later, Krear sat 
down with about 30 other people for 
turkey clinner. "Somebody let the door 
open and in came the coyote," Krear 
remembers. "She bounded right up 
on top of the table and started gulp­
ing up the turkey. I guess it was 
Joanne, the Muries' daughter, who 
finally grabbed her and rook her out­
side again. Things like that 
were always happening { 
there." ! 

Murie lore is rich with sto- ~ 
ries of moose, martens, squir- § 
rels, toads, and various other i 
critters sharing close quarters ~ 
with the family. The stories j 
illustrate why Olaus Murie .. 
became one of the most 
important naturalises and en­
vironmentalists of this cen­
tury: He had an unparalleled 
curiosity about and a love and 
tolerance for wild creatures, 
and he dedicated himself to 
saving as much of their hab­
itat as he could. 

Murie was a premier natu­
ralist in the tradition of Alex­
ander von Humboldt, John 
James Audubon, and William 

The Teton.flatlands: In 1950, 
Murie convinced Congress to 
protect them within the bounds 
of Teton National Park. 

Bartram. As a field biologist, he roamed 
widely over North America-inclurung 
extensive journeys in Canada and Alas­
ka by dogslcd and canoe and on foot­
making detailed natural-history sur­
veys. He was one of the first Americans 
to appreciate fully the concept of ecolo­
gy and to integrate it into his personal 
philosophy. As early as 1931 he argued 
for a more enlightened approach to the 
management of predator species. Murie 
was instrumental u1 the preservation of 
two major wildland areas: Grand Teton 
National Park and the Arctic National 
Wildlife Refuge. He made an enormous 
impact on hundreds of grassroots con­
servatiorusts after World War H by trav­
eling about, slides and projector tucked 

under his arm, speaking on the need to 
save a few pieces of wild America. 

0 laus Johan Murie was of average 
height, slender because he often 

didn't bother co eat, slope-shouldered, 
and wiry. His face was long and weath­
ered, his eyes deep blue. He cultivated 
humility as one of the highest virtues, 
and his widow, whom friends call 
Mardy, says he was "a man totally with­
out guile." 

Murie was born in Moorhead, 
Minn. , in 1889 co poor Norwegian 
immigrants. He was greatly influenced 
by the writer and illustrator Ernest 
Thompson Seton, whose books at the 
Moorhead School library Murie nearly 
wore out from avid use. As a youth he 

"I am fond of all our native mammals, amount­
ing almost to a passion . . .. from the standpoint 
of a scientist, a naturalist, an artist." 
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learned to draw and paint wildlife, to 
build homemade canoes, and to identify 
every plant and animal on sight. 

After graduating from Pacific Uru­
versi ty in Oregon in 1912, Murie 
worked on two of the Carnegie Mu­
seum's ornithological expeclirions-one 
ro Hudson Bay, the other across La­
brador. He was a balloon observer for 
che Army Air Force during World War I. 

Then, in 1920. the U.S. Biological 
Survey hired Murie to conduct a thor­
ough study of a caribou herd that roams 
from Alaska co the Yukon Territory. 
While in the Northwest he met a young 
Fairbanks woman, Margaret E. 
Thomas, who liked the outdoors almost 
as much as he clid. One evening they 
went for a walk and heard a great homed 
owl hooting in the woods. 

"Olaus answered him," Mardy later 
recalled. "Again the owl spoke, a bit 
closer this time. Olaus hooted again, 
and so it went, unriJ suddenly out of 
nowhere the dark, soft shape floated 
into a treetop right above us on the river­
bank and sat silhouetted against the 
golden sky. What kind of magic did this 
man have?" 

Their romance had begun. Three 
years later, Mardy, her mother, and 
friends were laughing about the uncon­
ventional preparations Mardy had made 
for her upcoming wedding. "Her trous­
seau is going co be a fur parka and fur 
boots and flannel pajamas and wool 
shirts and hiking boots!" exclaimed 
Mardy's friend Elizabeth Romig. 

On August 19, 1924, the Muries were 
married in a log mission church beside 
the Yukon River. For their honeymoon 
they explored the Brooks Range by 
dogsled, Olaus collecting specimens 
and Mardy cooking ptarmigan over a 
Yukon stove. "So far as I knew," Mardy 
wrote in her account of their experi­
ences, Ti110 in the Far North, "our life was 
to be one long field trip." 

Murie finished his caribou study in 
1926. Man, he concluded, had disrupted 
a natural system that had evolved over 
thousands of years. At the time, people 
thought that wolves were depicting the 
caribou, with man's overhunting possi­
bly a contributing factor. But Murie 
found that competition from domestic 
reindeer-a growing industry then­
was actually the main problem. "The 



caribou's greatest menace," he wrote, 
"is ... man's economic developments." 

M urie's next assignment was to study 
the elk herd in Jackson Hole, Wyo., 

once renowned but by then myste­
riously declining. While researching the 
elk, however, Murie became alarmed at 
the systematic extenn.ination of preda­
tors being carried our by the Biological 
Survey. The Survey's policy was to clas­
sify animals as either harmfuJ or bene­
ficial, depending on whether they killed 
game and livestock. The Survey nor only 
conducted an aggressive campaign of 
poisoning and trapping "varmints," it 

0/aus Murie a11d hisfavon'te dog,Jack. 

also spread posters and literature de­
signed ro incite hatred toward them. To 
Murie, this was unwise and unethical. 

In a letter he wrote in 1931 co a friend 
in the American Society of Mam­
mologists, Murie said: " I am very fond 
of all our native mammals, amounting 
almost to a passion. I am interested in 
them from the standpoint of a scientist, 
a naturalist, an artist. I dislike no animal 
because he eats. If an animal cars to the 
extent of harming me unduly. I will 
retaliate, bur only to the extent of reliev­
ing the situation and without hatred." 

The recipienc of this letter, A. B. 
Howell, represented the more en­
lightened thinking of the time. But even 
Howell had conceded that wolves and 
mountain lions were despicable killers. 
To that Murie responded: "Personally, I 
believe the cougar is Nacure's master-

piece in physical fitness. The big cars are 
infinitely beautiful. The wolf is a noble 
animal, with admirable cunning and 
strength. I would not exterminate even 
these. I would utilize every opportunity 
to Ice them live in limited numbers 
wherever conditions permit it." 

But few of Murie's colleagues in the 
Biological Survey (later to become the 
Fish and Wildlife Service) agreed. His 
superiors prohibited him from publish­
ing or speaking about his study of 
coyotes in Jackson Hole because it put 
the coyote in a more favorable lighc than 
officiaJ Survey policy did. And several 
of his reports criticizing various aspects 
of Survey policy were conveniently lost 
and received no attention whatsoever. 

As the years passed, the Murie family 
(they had three children) became in­

creasingly involved in the still-small 
community of Jackson. Murie served 
on various boards, Mardy helped estab­
lish a town library, and they were reg­
ulars at the American Legion dances 
during the long Jackson Hole winters. 

The friendly community was ripped 
apart by a bitter controversy on March 
15, 1943, however, when President 
Franklin D. Roosevelt proclaimed the 
Jackson Hole NationaJ Monument. To 
be administered by the National Park 
Service, the monument included 
221,610 acres ofnational forest as well as 
state and private land in the flat sage 
country cast of Grand Teton National 
Park. 

Screams of protest from Jackson Hole 
were heard all over the councry. Oppo­
nents staged a highly publicized cattle 
drive, complete with Hollywood movie 
star Wallace Beery, across the monu­
ment. Local newspapers compared the 
monument proclamation to Hitler's an­
nexation of Austria. Proponents of the 
monument were litcraJJy frightened into 
silence, at least for several months, so 
frenzied were the protests. 

Even most conservation groups op­
posed the monument at first. Their pri­
mary objection was to Jackson Lake, a 
large and beautifuJ (but artificially en­
larged) body of water at the heart of the 
new monument. The NationaJ Parks 
and Conservation Association and The 
Wilderness Society had aJready gone on 
record as opposing the .inclusion of the 
lake in a nacional-park unit. The two 
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organizations feared that Jackson Lake 
would later be used to justify dams and 
artificiality in other national parks. 

Murie, however, favored the monu­
ment, including Jackson Lake. He felt 
national-park or monument status was 
the only sure way to save the valley from 
uncontrolled development. H e knew 
that much of the local opposition was 
stirred up by entrepreneurs w ith visions 
of hotels, restaurants, souvenir shops, 
and summer homes dancing in their 
heads. And since Jackson Lake had been 
enlarged before its inclusion in the monu-

ment, it presented, to Murie, a less dan­
gerous precedent than others supposed. 

Through vigorous correspondence, 
articles, and speeches at conservation 
meetings, Murie managed co change the 
minds of four different environmental 
groups. His article "The Spirit of Jack­
son Hole," published in the Winter 1943 
edition of National Parks magazine, 
helped win over T he Wilderness Society 
and the National Parks and Conserva­
tion Associarion. H is arguments also 
convinced the Izaak Walton League and 
the Federation of Western Outdoor 
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Clubs. At a gathering of the latter group 
in Utah, a club official who thought the 
monument would destroy elk hunting 
in the region tried to prevent Murie 
from speaking. A motion overruling the 
official had to be passed. Murie-by 
then known as "Mr. Elk"-explained 
that there would be plenty of hunting in 
the nearby national forests and that the 
elk migration routes would be protected 
by the monument. 

Murie was able to change the minds 
of these o rganizations because he had 
become to the Jackson Hole region what 
John Muir was to the High Sierra. No­
body knew more about the area's narural 
history than Murie. And Muri.e's 
motives were beyond reproach: People 
knew that he only wanted what was best 
for the land and its wildlife. He had no 
hidden agenda. 

I twas much more difficult for Murie to 
convince the general public, the 

courts, and the Congress, however, than 
it was to convince his friends in conser­
vation. The state of Wyoming brought 
suit against the federal government, ar­
guing, among other things, that the 
monument lands had no special beauty 
or interest. In the ensuing case, Murie 
was a star witness for the Park Service. 
He listed the animal species-including 
elk, moose, and trumpeter swan-that 
would benefit from preservation of the 
valley. He emphasized the ecological re­
lationship bet\veen the mountain range 
and the adjacent plain. "Thus," he con­
cluded, "it becomes important co pre­
serve an ecological entity, to have an area 
of sufficient size ... that can be kept free 
from undue alterations or interference 
with narural processes." 

The court decided in favor of the 
monument. Immediately, bills were in­
troduced in Congress to abolish it. 
Murie traveled to Washington, D. C., to 
testify. He recruited the support of"out­
side" organizations, including the Sierra 
Club, which at that rime was primarily a 
regional group. He wrote scores of let­
ters to politicians, fellow environmen­
talists, and opponents, urging them to 
view the Teton Range and che adjacent 
valley as one ecological unit. His efforts 
(and, of course, those of several others) 
were rewarded in 1950, when Congress 
added a large portion of the monument 
co Grand Teton National Park. 



Meanwhile, Murie had finished his 
elk study. He found that the herd size 
exceeded its winter range and that the 
elks were dying from a form of calf 
diphtheria. Murie recommended a 
combination of herd reduction and 
range restoration co solve the problem, 
and both were subsequencly carried out. 
But Murie had grown weary of govern­
ment service. In 1945 he resigned from 
the Fish and Wildlife Service and accept­
ed a half-..rime position as director ofThe 
Wilderness Society. 

D uring the next 18 years Murie wrote 
dozens of articles and made scores of 

presentations all over the country, put­
ting into clear and concise terms the 
reasons why wilderness ought co be 
saved. He became the great populist of 
conservation, and everywhere he went, 
grassroots environmentalists turned out 
to hear his wisdom. 

"It was really something." remem­
bers Bob Kranenberg, a close friend 
who, with his wife, Mickey, often trav­
eled with Olaus and Mardy. "They'd 

George Collins and Lowell Sumner 
made a preliminary study of the region, 
hoping to have it designated as a national 
park. The politics weren't right for that, 
bur in 1956, Murie organized a natural­
history expedition to strengthen the case 
for preservation. 

The expedition became something of 
an event. A documentary film was made 
and widely distributed. Supreme Court 
Justice William 0. Douglas dropped in 
for a week and wrote about it in one of 
his popular wilderness-travel books. 

When the research was done, Olaus 
and Mardy promoted the refuge idea 
through magazine articles, another film, 
and various testimonies. The following 
summer they went back co Alaska to 
drum up local support. Murie gave talks 
and convinced several sportsmen's 
groups to support the refuge concept. 
"He was masterful in getting the ear of 
the shooter type of conservationist," 
says Colli11s. 

On December 7, 1 %0, Interior Secre­
tary Fred Seaton announced the estab­

lishment of the Arctic Na­
i tional Wildlife Range. Jc 
~ was only 9 million acres 

and did not provide all the 
protection Murie had 
hoped for, but it was an 
important first step. When 
he heard the news, Murie 
took Mardy in his arms 
and wept openly for one of 
the few rimes in his life. 

M11rie and a young collea.~ue, Brina Kessel, collect field 
speci111e11s i11 what is now the Arctic Wildlife Refi1ge. 

Murie died of cancer on 
October 21, 1%3. He was 
74. He left a legacy of dedi­

cation, wisdom, and humility worthy 
of emulation by any environmentalist. 
A few months before Murie died, the 
Sierra Club honored him with the John 
Muir Award, its highest accolade, for 
his outstanding achievements on behalf 
of conservation. 

have these meetings, and first this group 
would corner him and then another 
group would corner him. He could 
hardly get to the original meeting be­
cause everyone always wanted his opin­
ions on different situations. It could be 
on any area in che United States. He 
kepr right up on all of them." 

M urie's crowning achievemenr was 
protection of the Arctic National 

Wildlife Range, known today as the 
Arctic National Wildlife Refuge. A 19-
million-acre wilderness in northeast 
Alaska composed of mountains, spruce 
forest, and open tundra, ir is critical hab­
itat for the Porcupine caribou herd. (Sec 
"Polar Opposites," page 40.) 

ln the early 1950s, conservationists 

But Murie's story is best summarized 
in a single sentence he once wrote: ''A 
poetic appreciation of life, combined 
with a knowledge of nature, creates hu­
mility, which in tum becomes the great­
ness of ntan." • 

JAMES GLOVER is working on a biograplry ef 
0/aus Murie to be pub/is/red by Tire Mo1111-
tai11eers. REGINA GLOVER is a11 assistant pro­
fessor in the Department of Recrea1io11 at S0111h­
en1 Illinois University. 
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The demise of Ranc/10 Seco would be .~ood 11ewsfor Sacramento-nren ratepayers a11d 
residents. The facility is ranked among the ten worst-nm 1iuclear power plants in die nation. 

Headed for the Last Shutdown 
SACRAMENTO, CALIF. 

S 
ACRAMENTO-AREA VOTERS may 
soon decide whether to shut 
down the 913-megawatt Rancho 
Seco nuclear power plant. 

"Given the safety and economic his­
tory of this plant, we think the people 
ought to have a voice in determining its 
future," says Michael Remy, an attomey 
and spokesman for Sacramentans for 
Safe Energy (SAFE). The group 
recently led the successful peti­
tion drive that will put the issue 
on the ballot. 

The plant, just 25 miles from 
California's capital, has had trou­
ble from the start. On dedication day in 
October 1974, valve problems .in the 
steam turbine forced a shutdown for 
repairs. The plant was closed for 13 ofits 
first 18 months in operation due to mal­
functioning equipment. ln fact, the 
plant has been closed for about 60 per­
cent of its 13-year life. 

Today, the plane is shut down again, 
this time as a result of its third serious 
cooling accident. ln the fall of1985 cbe 
reactor cooled itself coo rapidly, putting 
severe stress on its containment vessel. 
The Nuclear Regulatory Commission 
ordered the plant closed in December 
1985, until numerous plant repairs and 
modifications could be made, and until 
the utility could demonstrate its ability 
to operate the plant safely. 

Five postponed restarts and 
nearly cwo years later, the plant 
is scheduled to open again in Jan­
uary. Meanwhile, repair costs 
have mounted-and so have cus­
tomers' electrical bills. Between 

1975 and 1986, average rates in the dis­
trict increased by 184 percent. This year 
brought another 20-pcrceot increase, 
and district officials say additional hikes 
are ahead. 

Because the plant is run by a pub­
licly owned utility, SAFE was able to use 
California's initiative and referendum 



process to put the issue on the ballot. 
The group's 600 volunteers worked for 
six months to gather more than 50,000 
signatures on petitions, ensuring that 
they would have the 25,000 valid sig­
natures required. 

Members of SAFE wanted to hold the 
election this fall. "We should vote before 
the utility restarts, spends more money, 
and risks people's health, " SAFE mem­
ber Nini Redway told Sierra. The utility, 
on the other hand, wanted until No­
vember 1988 to prove it could run the 
plant safely and efficiently. 

In July a Superior Court judge chose a 
compromise deadline: Jw1e 1988. The 
date coincides with California's primary 
election. 

While voter initiatives aimed at shut­
ting down nuclear plants have been tried 
in ocher states, none have succeeded. If 
SAFE wins this election (and recent polls 
indicate chat it might), the news would 
likely travel far beyond the Sacramento 
area. 

"If politicians sec that people feel this 
strongly about nuclear plants," Redway 
says, "perhaps they will reconsider the 
use of nuclear power." - Hal Rubin 

A Million Stars 
Caught in the Sea 

VIEQUES, PUERTO RICO 

The U.S. Navy owns two thirds of t11e 
Puerto Rican island of Viequcs. 

While it uses some of the 33,000-acre 
island for maneuvers, firing practice, 
and ammunition storage, most of the 
land is left alone, save for occasional 
beachgoers and grazing cattle. 

As a result of th.is benign neglect, 
thousands of acres of land and many 
miles of coastline have been preserved. 
Brown pelicans, hummingbirds, brovm 
boobies, and smooth-billed anis breed 
on the island. Rare orchids bloom on me 
mountainsides. 

But the island may soon lose its great­
est treasure-Puerto Mosquito, one of 
the last phosphorescent bays in the 
world. 

Though no one can explain why, mi­
croscopic organisms called dinoflagel­
latcs glow at night wherever the water in 

the bay is disturbed-be it by a school of 
fish or a manatee. Human visitors can 
watch tiny sparks fall from their wet 
fingers and see the illuminated wake of 
their boat. "It is as though a million stars 
were caught in the sea," says island his­
torian Elizabeth Langhorne. 

Nearly all me other phosphorescent 
bays of me Caribbean have been de­
stroyed by shoreline development that 
has altered the quality, quantity, or nu­
trient supply of their waters. According 
to a Navy report, only about 14 phos­
phorescent bays remain worldwide. 

Now a large, privately owned herb 
and vegetable farm-complete wim fer­
tilizers, herbicides, and insecticides­
has been built on government land just 
norm of Puerto Mosquito. A local con­
servation group is working to ensure 
that this new development does not 
harm the bay's unusual marine life. 

The Vieques Conservation and His­
torical Trust (PO. Box 1472, Vieques, 
PR 00765) has requested a transfer of the 
land directly adjacent to the bay, now 
managed by the Puerto Rican Industrial 
Development Corporation, to the com-
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monwealth's Division of Natural Re- set up, we don't know if these measures 
sources-or to "any department that arc enough. And rhcrc arc other serious 
would cry co preserve the bay in a nacu- threats, including grazing, garbage 
ral state," says Trust President and Exec- dumping, and tourism." 
utive Director Myrna Pagan. --~ Extreme caucion is necessary 
The group has suggested chat around Puerto Mosquito, the 
this land could be leased co the Trust believes, because of its 
Trust, which would monitor the fragility, rarity, and beauty. To 
bay's waters and establish a con- dive into the bay on a moonless 
servation area on its shores. night "is to share universal fires," 

The farm's manager appears to be Langhorne writes at the end of her 
caking "every possible precaution co pre- book, Vieques: Histol'y ef a Small lslm1d. 
vent damage to the bay," Pagan says. " lsitnotagiftofcheGods,amadnessto 
"But until we get a monitoring system throw away?" - William C. Rice 

Where the Roads Ought to Stop 
TEMAGAMI, ONTARIO 

The good news came in 1983, when 
the provincial government sec up the 

Lady Evclyn-Smoothwacer Wilderness 
Park in northeastern Ontario. T he bad 
news came two years later: The preserve 
was not to be strictly protected as a 
refuge from civilization. The province 
planned to leave open and extend a tim­
ber road that bisected the park. A new 

nine-mile section of road would link chc 
park co a busy highway and allow log­
ging of the wildlands outside the park's 
southern boundary. 

Conservationists and tourism inter­
ests were outraged. "Our members have 
traditionally been concerned about the 
wilderness," said Bruce Hodgins, direc­
tor of the Wanapitei Wilderness Centre. 
"This road is a fundamental attack on 
that tradition." 

In response to a groundswell of such 
criticism, the newly elected Liberal gov­
ernment ordered a halt to construction 
and an environmental assessment of the 
road project-the first ever on a forest 
access road in Ontario. 

But the battle was far from won. The 
draft assessment document, released in 
September 1986, "was so blatantly pro­
timber that we were shocked out of our 
innocence and inco organizing,'' says 
Claire MuUcr, a property owner in the 
area who became cochair of the group 
that resulted, the Temagami Wilderness 
Society (204 Wedgewood Dr., Willow­
dale, Ontario M2M 2H9). The group is 
devoted to the defense of the 178, 900-
a crc Lady Evelyn-Smoothwater Wil­
derness Park and to hundreds of thou­
sands of acres of unprotected wildlands 
that surrow1d it. Taken as a whole, the 
864,000-acre area is known as the Tem­
agami Wilderness. 

For a while provincial officials figured 
they had merely a local fight on their 
hands. Then the lmemacionaJ Union for 
Conservation of Nature and Natural 
Resources, the world's largest interna­
tional alliance of conservation organiza-

739 HF.RON wide angle 
8x.40 C.F • (472/1.) 

For the ornithologist, Swift is the natural choice. 

25 fll. • RLE 37.5 
80-1 R AUDUBON wide angle 

8..'ix.44 C.F • (430 /1.) 
295 oz. • R LE. 4./ 2 

75-1 OSPREY annored 
7.5x .• /2 C.F • (367 J1.J 
29 . .5 oz. • R.LE. 51.7 

719 CONDOR wide anglt! 
JO.r.-12 C. F • (367 /1.J 
27.5 oz. • IU.E 290 
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Superb optics, exceptional durability, and close focus­
ing characterize our entire line of birdwatching glasses. 
No matter how far you look, you won't find a 
finer binocular or a better value. 

Swift Instruments Inc. 
952 Dorchester Ave., Boston MA 02125 __.,.:t-llN--il-~~~ 

P.O. Box 562, San Jose CA 95106 
In Canada, Cosman & Assoc., Islington, Ontano M9t I A8 



One ef Canada's most popular canoei11i areas, rhe Lady E11ely11-S111oothwater Wilderness 
Park <!ffers majestic scenery, 1m11sualfiora a11dfa1ma, and a11cie11t lndia11 trails. 

cions, included the park in its 1986 learned that the Temagami wildlands 
Threatened Areas Register. The listing contain one of the densest conccmra­
in scan cl y made the Lady Evelyn- tions of archaeological sites on the Ca­
Smoochwacer controversy an incerna- nadian Shield. These lands also nurture 
tional issue. rhe aurora trout, a nearly extinct fish 

Despite this publicity, the Minjstry of species char exists nowhere else, and vir-
Narural Resources appears to be .--...._ gin stands of red and white pine 
standing firm. ln a final environ- more than 350 years old-some 
mental assessment now being re- of the oldest in Canada. Herc, 
viewed by senior provincial offi- too, is the world's only known 
cials, the agency has again complete system of nastawga11-
recommendcd construction of traditional lndian trails. 
chc road. The Temagami W-ilderness So- "We've barely scratched the surface, 
cicry plans to request a public hearing and look what we've discovered," says 
before rhe province's Environmental Muller. "I think we have something here 
Assessment Board. more valuable than any of us could have 

Meanwhile, the Society has been ever imagined when we started our co 
doing its homework. The group has save it. "-Brian Back 

From Old Rails to New Trails 
THE MISSOURI RIVER 

In 1804, Meriwether Lewis and 
William Clark began their historic ex­

ploration of the newly acquired Low­
siana Territory. Now conservationists, 
outdoor enthusiasts, and history buffs 
are celebrating chc beginnings of a hik­
ing and bicycling trail chat will follow 
the explorers' route halfway across the 
state of Missouri. Most of the 200-mile­
long recreational trail will run along the 
north bank of the Missouri River, be­
neath the cowering dolomite bluffs that 
line the floodplain. 

The opportunity co establish a Mjs­
souri Rjver Trail arose in 1986, when the 
Missouri-Kansas-Texas Railroad (called 
KATY locally) announced that it in­
tended co abandon rail lines running be­
tween the Missouri towns of Machens 
and Sedalia. That's when local trail sup­
porters went to work. First, they drew 
local officials' attention co a 1983 federal 
law allowing the Interstate Commerce 
Commission (ICC) co approve trails on 
abandoned rights-of-way being held for 
possible future use. With the support of 
Gov. John Ashcroft (R), the Missouri 
Department of Natural Resources se-

Nature's Exotic Jewel 
lmagme a waterhole at dusk where Chital 
and Sambar gather ... travel to picturesque 
Rantbambhore to see Bengal Tiger and the 
elusive Leopard .. . catch sight of the rare 
Siberian Crane landing at Bharatpur's world­
famous bird sanctuary . .. and in Assam, 
observe the massive, armor-plated Great 
Indian Rhinoceros. This exotic land captures 
the imagination. Nowhere else in the world 
can you experience such a wealth of history 
and natural history at the same moment. 

S 3 3 98 all inclusive from New York 
22 Day Nature Expedition 
Optional Nepal Extension 
Novemlter-Aprll Departares 

For more infonnation and free brochure call 

1~ 1-800-633-4734 

Suite 104, 1776 Independence Court 
Birmingham, Alabama 35216 

205/870-5550 

....... ., .. Illa 



cured ICC approval for the Missouri 
River Trail in March. 

Meanwhile, trail supporters, includ­
ing the Ozark Chapter of the Sierra 
Club, defended the trail concept in two 
other arenas: in federal court, against 
landowners who called the conversion a 
land-grab, and in the state legislarure, 
where funding was being discussed. 

"Environmental groups, recreacional 
groups, chambers of commerce, city 
governments, and others worked to en­
courage grassroots support for the 
trail," says Darwin Hindman, a Sierra 

Club member who organized the dalism, and some claim that the trail 
KATY Missouri River Trail Coalition represents an unfair' taking of private 
(1264 Sunset Lane, Colu mbia, M O lands by government. 
65203). The trail will meet a need ,,--~ -. Some concern has been laid to 
for recreation and open up an rest by the positive record of trail 
important historic and natural users at 95 other rail-to-trail con-
area, Hindman says. For declin- versions in 23 states. Bue land-
ing small towns along the route, owners have taken the land-grab 
italsooffersthehopcofaneco- dispute to the U.S. District 
nomic turnaround. Court in St. Louis, arguing that the 

While the idea of the trail excites right-of-way should return co the land­
many Missourians, it is not without op- owners that granted railroad casements 
position. Some adjacent landowners arc about a hundred years ago. More than a 
worried about t respassing and van- dozen organizations, including the Sier-

ra Club, have intervened in this suit on 
behalf of the state, the railroad, and the 

Scientific Study Ranks trail. They argue that the plan does not 
take the land from private interests but 
merely allows trail use while the federal 
government holds onto the casements 
granted, in case the corridor is needed 
for public purposes in the future. At 
press time the judge had not ruled on the 
case. 

Nord1c/raclc # f 
u3dPzc1. 

• 

In tests of exercise efficiency at a 
major unlwntty, Nordtcliack burned 
more calories and prowled greater 

. aerobic workouts. 

Rank of Ef/ldency 
1. NordicTrack X-C Ski Exerciser 
2. An Exercise Bike 
3. A Rowing Machine 
4. A Shuffle-Type Ski Exerciser 

Scientific Abstract 1111ailable upon request. 

NordicTrack's higher oxygen usage test 
scores show that more muscle mass is 
Involved ln the exercise and more calories 
are being burned. 

It's Only Logical that NordlcTrack 
Would Get the Highest Scores . 

• 
NordicTrack has Inertial 
Resistance Not Available on a 
Shuffle-Type Ski Exerciser. 
Other ski exercisers use less effective fric­
tiona.l resistance with a resulting calisthenics­
like feeling. NordicTrack's unique flywheel 
provides more effective inertial resistance 
for a life-like feeling o f smoothness and 
continuity matched only by real skiing. 
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NordicTrack is More Complete 
Than an Exercise B ike 
NordicTrack adds Important upper body 
exercise and more uniform leg muscle usage. 

Cross Country S kiing Is More 
Efficient Than Rowing 
Nordic Track's standing position exercises 
the lower body muscles more uniformly. 
Nordic Track's arm resistance Is separately 
adjustable-allows a more ideally propor­
tioned exercise. Rowing machines use only 
one resistance setting for both arms and legs 

Burns Up To 600 Calories 
per 20 Minute Workout 
For effective weight contro l. 

Free Brochure, and New Video! 

800-328-5888 ~~- \,:"~-\;!.~ 
Mlnnesota612-448-6987 ~ 11},,;~ 

Nordic/rack 
141S Jonathan Blvd. N., Chaska, MN 55318 

Despite the wrangling, trail plans 

The ·Missouri River Trail: a linenr pnrk 
for hikers, bikers, and anyone who ever 
dreamed of traveling with Lewis and Clark. 

have moved forward. The Missouri 
General Asse mbly has approved 
$229,000 for staff and equipment. A pri­
vate donor has paid the $200.000 the 
state owed rhc railroad. More money is 
needed to pay for trail construction, but 
state officials hope to have at least a few 
miles of trail ready for hjkers by spring. 

"Once complete, it will be the longest 
rail-co-trail conversion in the country," 
Hindman says. "le will serve as an ex­
ample of what can be done and what 
should be done with abandoned rail cor­
ridors all over the country." 

- R. Roger Pryor 



CATALOG of CATALOGS 

1. The advemurc goes 011 with one of the 
most famous names in the world. Enjoy 
A&F classics 111cluding the Beefeater~ 
Steak Knives. Safari"' Cloth outfits, Eng­
lish picnic baskets, the Flattic Shoe. hand­
crafted-leather ammal hassocks. and world 
famous 6()-second razors. Our catalog also 
features popular savings advcmures. a col­
lection of women's casual wear, h1ghquah­
ty gifts. sporting life equipment, and ap­
parel items for the active family-many 
designed and exclusively made for Aber­
crombie & Fitch. $2 

4. Best sellers on cassette. The world's 
largest selection of full-length readings. 
Call l-8(>0-626-3333 for a brochure. Or 
write: P 0. Box 7900-SR, Newport Beach, 
CA 92658. Free 

.,-

• conoge: ,ndustry 

7. We are a network of friends and neigh­
bors who handcraft a umquc line of ele­
gantly simple clothing-all of lushly tex­
rured, pre-shrunk cotton. We fashion all 
our styles wtth an eye 10ward versatility, 
comfort. and value. Please send Sl for our 
catalog and fabric samples. 

2. "The sMrt is beautiful as expected. It 
arrived in record time." Freeville, NY 
"Aerie shirts are an institution at my fami­
ly's birthdays and at Christmas. They're 
fun and durable!" Palo Alto, CA 
"The service 1s always prompt and fair. 
Your designs are unique, colorful, and a 
joy to wear." Bend, OR St 

B ~"' urpee® 
Quality and Service since 1876 

5. Place your order now for Burpee's 
largest catalog in years ... 212 pages loaded 
with 600 kinds of flowers and more than 
400 varieties of vegetables, including the 
11eav Breeder's Choice Com and "Garfield" 
Marigold. Free 

8. Easy Going, the Bay Area's complete 
travel store. presents a catalog series featur­
mg our diverse selection of praaical guide­
books, maps, language ajds. and travel ac­
cessories. Travel Accessories Catalog Free 
with book catalog order. St 

.-11>1 'ER/"JSL\J/., "f 

J . Our catalog seeks 10 entertain as well as 
to i11form. That's why it's filled with rravd 
narratives. colorful essays, distinctive art­
work, plus natural-fabric travel wardrobes 
for excursions domestic or exotic. $1 

Coldwater Creek 
6. Come with us 10 the north country. to a 
land rich in wildlife and Indian lore. De­
light in books, carvings, sculptures, and 
prints, all derived from the world of 
nature. Smoked salmon, Pacific North­
west Indian art, jewelry, and more. It's all 
parr of the Coldwater Creek adventure. 
Come explore! Year's subscription. $2 

9. For 67 ye.rs. we've supplied unique, 
functional cloth mg and gear for every out­
door experience. 

Discover our exciting line of men's and 
women's active and casual clothing, prime 
goose down products, recreational gear. 
gifts, and home comfortS. Call toll-free 24 
hours: J-800-126-8020 Dept. KOR. Satis­
faction guaranteed. Free 

Eddie Bauer, Fifth and Union. PO. Box 
3787, Seattle, WA 98124-2287 
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C A T 
J. CREW 

• LIVING WELl.-lfyou take your WCC'K­
cnds Jnd letSurc wear scnoush. \·ou'll ap­
pn:c1.i.1c Jpparel d<.-s1~ncJ \\ 1th contempo­
rary but enduring ,tylc under u1i.:01t1-

pronusmg qua.lit}' scandmis. 

Simply make a request. and we'll provide 
you w11h chis season's subscr1pnon for $1. 

1 ·"~ 

MUSEUM OF FINE 
ARTS, BOSTON 

13. Discover the MUSEUM OFANE ARTS, 
BOSTON by mail. Send for the Museum's 
new catalog and explore 96 full-color 
pages of unique gifrs. reproduced from our 
renowned collections. You'U find Jewdry, 
scarves, sculpture, glassware, posters, 
books. Christmas cards, children's educa­
tional games, and more. Send Sl for a 
year's subscription. 

16. 35 CLASSIC OLD TOWN CANOES. En­
joy nature in one of che world's finest ca­
noes. Models for every family and indi­
vidual caste-fishing, hunring, camping, 
tripping, whitewater sport. Rugged, af­
fordable, modem materials and the tradi­
tional beauty of wood. Call coll-free 
1-800-543-4340. 24 pages. Free 
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JIM MORruS T-SHIR1S 

11. T-Shirts with a message. Exqutsne art­
work with 1nformarion about endangered 
species and env1ronmemal issues on 100 
percent cotton T-shirts. S9.45 each. De­
signs include leopard wolf/eagle, grizzly. 
koala. panda, tiger. clean air/ acid rain. 
clean water, and more. Free 

THE 
NATURE 

C01\1~" """IY 

17. Pedigrees ... Tl1e Pet Catalog offers 
unique, hard-co-find items chat lee your 
pet look and feel special. Personalized col­
lars , clothing for you and your pct, 
grooming and kennel supplies, gifts and 
novelties featuring your favorite breed. 40-
page color catalog. Free 

G 0 f 
ALindal Cedar Homes 

12. Comemporary ideas for the kitchen, 
bath, and entire cedar home, showcased in 
the new 1987 Linda) Cedar Homes Plan­
book. Get 200 pages of beautiful color 
photographs, 90 custom plans, design tips, 
and planning gnds 10 create your own 
ideas. SIO 

15. All your holiday fantasies come to life 
in the new 1987 Neiman-Marcus Christ­
mas Book. More than 125 colorful pages of 
uncommon fashions. Extravagant bau­
bles. Fanciful delights for those who dis­
criminate. And, of course. another out­
rageous "His & Hers" gift. (We can't say, 
yet ... you'll have co sec for yourself!") Shop 
conveniently, too. with one call co our 24-
hour, toll-free number, and charge every­
thing to your N-M credit c.ird. Order your 
copy now for just SS. applicable toward 
your first purchase from chc Christmas 
Book. 

18. No one ever forgets the person with 
enough imagination 10 send six and a half 
gallons of popcorn m one of our ex­
clusively designed containers. We also rec­
ommend our almond-pecan corn. choco­
late pizza, and other delicious confections. 
We can personalize a variety ofitems with a 
name or company logo. Memorable gifts 
priced as low as SIO. Holiday catalog. Free 



C A T 
0 ave the Children's 

CraftShop 
l9. Crafts and clothing, fascinatingjewelry 
and decorarivcarc, toys and tree trimmings 
-all handmade in local communities and 
self-help groups 111 many countries, all au­
thentic and unique folk art rreasures. Save 
the Children's Crafts Catalog is S2. 

f Save the Children, 

t. The world 's last 
link to Stone Age 
cultures. Experience 
the mystery ofjunglc­
fringed rivers; w1mess r. 
the colorful highlands 
people; enjoy remote unique lodges; 531J on 
rhe mystenous Sepik River, an area known 
for primitive arr. For the adventuresome. 
Four-wheel drive cxpcd1tio11s, rrekking, 
and diving. Treat yourself to the advcnrurc 
ofa lifetime. Free 

• • • • a,r n1ug1n1 
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20. Sierra Club"s own collection of unique 
nature-related gifts, outdoor and travel 
gear, posters, cuddly stuffed animals, T­
shirts, and books. All items are backed by 
Sierra Club's lifetime guarantee, and all 
purchases support environmental pro­
grams. Full-color. 44-page catalog. $2 

2. Country Cycling Tours' 1987/ 8 color 
catalog. This winter we offer almost 200 
bicycle tours for adults and families in rhe 
eastern U .S., Europe, China, Guade­
loupe, St. Croix, and Florida. Support ve­
hicles. Dedicated leaders. Enjoy the our­
doors in comfort and style . Meet 
interesting people. Our 11th year. Free 

0 G s 

21. A wide variety of beautifully detailed 
posters. Average size, 24" x 31". Ecology 
charts from the British Museum, New 
York Botanical Garden, Wildnowers, 
Game Animals, Wildlife, Herb and Ail­
ment Cross-Reference Chart, Dinosaurs, 
many others. Sl 

3. Jom sciennsts 111 the field around the 
world and help them with fascinating re­
search. Study whales in Monterey, kan­
garoos in Australia, the Am2Zon rainforest 
in Peru. 

More th;m 100 expeditions. Two-week 
teams arc in the field year-round. No expe­
rience necessary. All expedition costs in aid 
of research arc tax-deductible. 

Send $2 for SO-page color magazine and 
catalog to Earthwatch, Box 403, Dept. 
201. Watertown, MA 02272; (617) 
926-8200. 
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4. Leading the world in natural history 
travel on five continents and now offering 
travel planners, books. maps, field guides 
and video casserres for such destinations as 
Belize, Amazon, Ausrralia, India, Kenya, 
Tanzania, Costa Rica, Galapagos and 
more. First 75 respondents also receive free 
wildlife T-shim (SIO value). SJ 

7. Oceanic Society Expeditions creates op­
portunities co learn about and enjoy rhe 
natural world. Live-aboard boat and land­
based trips depart year-round for world­
wide destinations. Group size averages 
twelve members. All expeditions are ac­
companied by expert trip leaders/natu­
ralises. Join us-swim with a pod of dol­
phins, photograph the high peaks of rhe 
Andes, walk with penguins, thrill co arm's 
length encounters with a 40-foot gray 
whale. Free 

VICTOR EMANUEL 
NATURE TOURS 

& PHOTO SAFARIS 
10. and 11. Explore exotic lands, from the 
Amazon to the arctic, with renowned or­
nithologists and photographers. all natu­
ralists who eajoy sharing their world with 
you. Please specify Nature Tours (for bird­
watching) or Photo Safaris catalog, St 
each. 
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5. Discover your dream advenrurc among 
more than 100 JOURNEYS explorations. 
Camping/hiking safaris 111 Africa, South 
America, Tibet, Ladakh, and Nepal. Trce­
planting, medical service, and artists' trips. 
Expert-led group and 111dividual Journeys 
emphasize cross-cultural involvement and 
environmental appreciation. 

Color catalog and 
quarterly newsletter S3. 

~ OVERSEAS \h,:' ADVENTURE »~ TRAVEL ... 

8. All new, 64-page color e.1talog. Features 
many new "Recommended Adventures" 
in Africa, Himalayas, South America. and 
the Pacific: Primate Safari, Kenya Tented 
Safari, Morocco High Adas Trek. Machu 
Picchu Highland Trek, Amazon Wilds and 
Galapagos lsle5. Annapurna and Everest, 
Bhutan, Tibet. Mr. F1tji and Japan Alps. 
Egypt Explorer, Australian Outback, Java 
and Bali, and more. $2 

12. and 13. The leaders in advenrure travel 
around the world. Small groups and expert 
leaders in wildlife, trekking, and cultural 
expeditions. Nepal, Tibet, China, Papua 
New Guinea, Andes, Amazon, Ga­
lapagos, Africa, Europe. Alaska. 16-page. 
full-color 1988 Trip Schedule describes 
more than 90 year-round trips. Free. 92-
page 1988 Trip Catalog also available. SJ 

6. From mountain trips to wildlife safaris 
ro cross-countcy ski tours, Mountain Trav­
cl's adventure journeys span 50 countries 
on seven continents. Travel with us to Ti­
bcc, Nepal, Bhutan, Kenya, Tanzania, 
Egypt, Peru, Patagonia, European Alps, 
and more. Small groups, expert leaders, 19 
years experience. $5 

9. UNUSUAL CULTURES. Our sea, land, 
and rail adventures cake inquisidve trav­
elers to Antarctica, Amazon, New Guinea, 
South Pole, aboard the Orient Express, 
and more. Accompanied by scientists and 
naturalises. S2 

14. We arc the world's biggest and besc 
adventure-travel orgalllzation, offering 
more than 1000 quality wildlife, cultural, 
and adventure trips in all the world's most 
beautiful and remote areas. Small, expercly 
led groups with traveling companions 
from around the world. Separate Adven­
ture Australia brochure also free. E11joy rlie 
ad11e11111rt ef be,·ng alive! 
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Sierra Club Executive Director 
Michael Fischer delivered an address 
co the Commonwealth Club of San 
Francisco in June. His speech centered 
on the myths underlying the Reagan 
administration's insistence on oil and gas 
development along the coast of Califor­
nia and the Coastal Plain of the Arctic 
National Wildlife Refuge. (See "Polar 
Opposites," p. 4-0.) 

Fischer, named the Club's Executive 
Director in April, served as director of 
the California Coastal Commission 
from 1978 co 1985. More recently he was 
a senior associate with Sedway Cooke 
Associates, a national urban and envi­
ronmental planning firm. 

Copies ofhis speech, "Drain America 
Dry First ls Poor Public Policy," arc 
available from the Public Affairs De­
partment of the Sierra Club, 730 Polk 
Street, San Francisco, CA 94109. Please 
include a self-addressed, stamped enve­
lope with your request. 

Edgar Wayburn, Sierra Club Vice­
President for National Parks and Pro­
tected Areas, has received the National 
Parks and Conservation Association's 
prestigious Marjory Stoneman Douglas 
Award for Citizen Conservation. The 
award recognizes Dr. Wayburn's pi­
oneering environmentalism over the 
past 4-0 years, particularly his role in 
implementing the 1980 Alaska National 
lnterest Lands Conservation Act and in 
establishing Redwood National Park 
and the Golden Gate National Recrea­
tion Arca in California. The Douglas 
Award takes its name from the woman 
whose efforts led to the establishment of 
Everglades National Park in 1946. 

Singular efforts by Sierra Club 
volunteers were honored at the Sec­
ond Sierra Club International Assembly 
in Vail, Colo., July 2-5. ln addition to 
the John Muir Award (see "Afield," page 
12), five other citations were made: 
• Special Achievement Awards (for 
efforts of singular importance to conser­
vation) to Mary Wimmer for her work 
on the Monongahela Trail Recovery 
Project, and to Lebron Hardie for his 

role in the establishment of the Franklin 
Mountains State Park and the Urban 
Wilderness Park in Texas. 
• The Oliver Kchrlcin Award (honor­
ing outstanding work in the Club's Out­
ing program) to Louise and Calvin 
French for more than two decades of 
innovation and dedication to leader 
training. 
• The Special Service Award (for strong 
and consistent commitment to conser­
vation over an extended period of time) 
co William Skelton for leadership in for­
est management nationwide, but most 
particularly in Tennessee. 
• The Special International Achieve­
ment Award {recognizing the role of an 
individual or organization in interna­
tional environmental protection) co 
Norman Myers for focusing worldwide 
attention on the value of tropical forests 
and species diversity. 

Sierra Club Books will continue its 
tradition of showcasing the best in wil­
derness photography with the release in 
October of Portraits ef Earth by Freeman 
Patterson (S35, cloth). Patterson's 
"earthscapes" explore the dynamic 
forces that shape geologic structures, 
river systems, and plant and animal 
communities. The work of another ac­
claimed photographer, Galen Rowell, is 
now available in paperback with the 
September re-release of Mo1111tai11 Light: 
!11 Search of the Dynamic Landscape, 
(Sl9.95). 

Photojournalist Robert Wenkam 
presents a dramatic look at the violent 
forces of nature in his book The Edge ef 
Fire: Volcano a11d Earthquake Country i11 
!#stern North America and Hawaii (S35, 
cloth). 

Mountaineer and filmmaker Julie 
Tullis is the author of a posthumously 
published book, Clouds from Both Sides 
(SJ 7. 95, cloth). Tullis, the second Briton 
ever to scale K2, recounts her childhood 
in London, her marriage to fellow rock 
climber Terry Tullis, and her career as a 
filmmaker. Tullis died from exposure on 
the descent from K2 in August 1986. 

The Backyard Birder's Journal by 
Howard Blume (S12. 95, paper) is a 

Mountain Maps! 
IN 3-0 

Campers, 
Backpackers, Fishermen, Hikers, 

Skiers, Hunters, Travellers . anyone lond ol 
Ille mountains will love lhese maps. Prinled in 
color on durable plastic. our raised rehel maps 
provide all lhe detailed inlormalion ol slandard nat 
maps, plus an accurale, 3-Dimensional scale mod­
el of lhe lerrain lhal looks and feels real' 
Available unframed, or handsomely framed in wal­
nut-stained solid wood, the maps make unique 
gifts and collectors' ilems-ideai for vacationers. 
visitors and mounlain properly owners. Over 250 
regional maps are available . . plus 10 national 
parks, the U.S. and lhe world. 

Return the coupon now lor our Free Catalog! 

HUBBARD P.O. Box 104 Northbrook, IL 60065 
Send me your free Topo Map Catalog 

Name __________ _ 

Address _________ _ 

City ____ Slate __ Zip __ _ 
Dealer Inquiries are invited. 58 

WAITE OR PHONE FOR OUR 
FREE DISCOUNT CATALOG 

Eureka. Jansport. Sierra Designs, 
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Bequests Need Planning Too 

-W.11e a simple bequest can 
strengthen che Sierra Club in rhe 
never ending effort co protect our 
environment from invasion and dcg­
radanon, careful planning can ofren 
make your bequest even more satisfy­
ing and effecri ve. Herc are some 
elements char should be considered. 

\'<lho receives cht bequc)t The 
Sierra Club, The Sierra Club Legal 
Defense Fund, or The Sierra Club 
Foundation? Each plays a different 
role in protecc1ng our environment. 

ls there an area of personal conser­
v;mon interest where you would like 
your bequest used) 

Do you wanr co honor soml'One by 
creating a living memorial! 

Would you like firsc ro provide 
income to a spouse or ocher person for 
ltfc, or for a child for .i ~pt.'(11icd 
number of years, 
C Have you considered whether a life 
income trust would be financially 
more desirable' 

You can have a conlidennal consuJca­
t1on at no cost with the Sierra Club 
Planned Giving Office. Please concacc 
Carleton Wh1rchead. D1rccror of 
Planned G1\'lng, 730 Polk Scrcec, 
San Franrnco, CA 94109, 
C 115) 923-5639. 

PLA ED GIVI. G PROGRAMS 
The Sierra Club 

The Surra Club l~g11I Defe111e Fund 
The Sierra Club P1111nda11q11 

(Tn,,cj .... usU&!I)· hmll«l (0 . mn,mum ol 20 \011'>. Of U) ~ O<h<IMlt'S "'<f n ) 
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Learn 10 pl.ly 11 qu,ckl) and e,isily 1,1,1th )'OUr 
b,g 134-page~ner·sgudeand f>f, 
nunutt c.a,.,-,elle lap(' 

You'll ~rt pl.})•llS )oor lilvonte 
~ ,n minutes. even ,r you've 
~x~ had a mus,( I= 

Onkr today. )om the legend, Great for Gifts! 
H..rman,ra v. ,1h Bo, 

Hov. -To-Pla1 Gu w ,. 1lh Popular Sor,si 
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notebook for novice or veteran birders. 
Ir's organized month-by-month and de­
signed ro create a permanent record of 
the bird species one sees in the backyard 
or neighborhood. 

Investigative reporter David Weir ex­
amines the pesticide industry in Tlie 
81,opal Syndrome (Sl7. 95, cloth). Murray 
Bookchm looks at the decay of city life 
in 'J"J,e Rise efUrba11ization a11d tl,e Decli11e 
of Citizenship ($22. 95, cloth). Carolyn 
ShafTer and Erica Fielder explore the 
brighter side of city living m City Sefaris: 

A Sierra Club Explorer's Guide to Urba11 
Adventures for Grownups and Kids 
($19.95, cloth). 

These books may be ordered by ma1J 
from the Sierra C lub Store, Dept. 
T-150, 730 Polk Sc., San Franasco. CA 
94109. Include S3 per order for shipping 
and handling. California and Arizona 
residents should also enclose applicable 
sales taxes. Members may subtract a 
spcaal 10-percenc discount from pnces 
listed. Allow four weeks for delivery. 

The Sierra Club re-elected incum­
bents Richard Ccllarius. Sally Reid, and 
Robert Howard to the Board of Direc­
tors in July. Edgar Waybum, a former 
Board member, and Ruth Frear, a for­
mer Regional Vice-President, were also 
elected. Each will serve a three-year 
term. 

The ballot included two resolutions 
about the Club's effort to prevent nu­
clear war and to end the arms race. The 
first proposed that the effort should be 
made a "major priority conservation 
campaign" with funding of at least one 
percent of annual dues. This measure 
was rejected by 65 percent of the 48,022 
members who responded. In response 
to a second rcsolucion, 44 percent said 
the nuclear-war/arms-race issue should 
receive its current level of funding, 
while 22 percent said funding should be 
greater, and 30 percent said funding 
should be less than current levels. 

A literature list of Sierra Club pam­
phlets, brochures, and booklets on pub­
lic lands, population, outdoor activities, 
wildlife, pollution, education, and 
many other topics is available from the 
Public Affairs Department of the Sierra 
Club, 730 Polk St., San Franasco, CA 
94109. • 
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The Evolution of a Movement 
Beauty, Health, and Permanence: 
Environme,ital Politics irt the United 
States, 1955-1985 
by Samuel P. Hays, in collaboration with 
Barbara D. Hays 
Cambridge University Press, 1987. 
S29.95, cloth. 

Larry Anderson 
HENEVE.R TH£ FISH in a 
favorite lake are deci­
mated by the effects of 
acid rain, or toxic 
wastes pollute a com­
munity's water supply, 

or a loved one succumbs co an occupa­
tional disease like asbest0sis, another 
corps of Americans join the environ­
mentalist ranks. Citizens who have nev­
er before considered themselves political 
activists begin to sign petitions, speak 
up at public meetings, and write legisla­
tors and edirors. According to historian 
Samuel P. Hays, it is this personal, local 
impetus, the natural human desire to 
protect and enhance the quality of daily 
life, that has shaped the recent period he 
labels the Environmental Era. 

For Hays, environmental history 
serves as the standard by which the most 
fundamental of American social con­
cerns and political decisions may be 
evaluated. In an earlier book, Co11serva­
rion and the Gospel ef Efficiency (1958), he 
argued that the conservation move­
ment, which took shape earlier in this 
century, stressed the "efficient develop­
ment and use of material resources." 
Such powerful patriarchs as Theodore 
Roosevelt and Gifford Pinchot, he 
wrote, were wary of both corporate in­
terests and preservationists like John 
Muir, so they helped create powerful, 
centralized governmental institutions 
with expansive new controls over the 
nation's resourct.'S. 

But "conservation gave way to envi­
ronment after World War 11," writes 
Hays in this sweeping study, "amid a 
rising interest in the quality of life be­
yond efficiency in production." By the 

1950s, as more and more of the nation's 
citizens emerged from the pressures and 
constraints of economic depression and 
war, personal aspirations were increas­
ingly debated in the public arena of pol­
itics. Indeed, the battle co effect im­
provements in the environment, Hays 
asserts, has been instrumental in trans­
forming the fw1damentaJ processes of 
American politics. 

In topical chapters rather than in a 
chronological narrative, Hays traces the 
evolution and dynamics of a prodigious 
range of environmental issues, ideas, 
and events. During the 1950s and 1960s, 
according to his reconstn1ction of the 
times, environmental politics focused 
on outdoor recreation and'the preserva­
tion of wilderness and open space. A 
growing concern w:itb pollution control 
and "ecology" climaxed with a spate of 
new legislation in the late 1960s and 
early 1970s. Most recently, environmen­
tal activism has revolved around such 
issues as toxic chemicals and human 
health, energy policy. and renewed 
questions of decentralized political con­
trol over resources. 

Even before the onset of what Hays 
describes as the "Reagan anti-envi­

ronmental revolution," the force of the 
environmental movement was being 
deflected-and not just by the tradi­
tional corporate villains. "Environmen­
tal policies shifted in the 1970s from leg­
islation to administration," he writes, 
"from broader public debate to manage­
ment.'' The scientists, economists, and 
planners who staffed governmenc agen­
cies had a mandate to protect resources. 
Yet they soon found themselves be­
sieged not just by business lobbyists, 
who thought the government was being 
too restrictive and punitive, buc ~so by 
environmencalists who insisted that the 
agencies weren't moving nearly fast 
enough. Gradually, these technocrats 
carved out their own political turf. " In­
stitutional power was the stuff of politi­
cal power," Hays writes. "Its continu­
ous presence and potential for action 
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forced ochers to reckon with it day in 
and day out. As a resuJc it set the bounds, 
if not the agenda, for action." 

Ac the high water mark of the environ­
mental movement, in the late 1960s 

and early 1970s, the media played a 
cheerleading role, with splashy cover ar­
ticles and environmental horror stories 
that shaped and promoted the legislative 
agenda. In the years that followed. in 
Hays' view, much of the nation gn.'w 
wary of the environmental movement. 
which took direct aim at the traditionaJ 
American priorities of resource develop­
ment and ever-increasing production. 
The new administrative requirements of 
environmental law, according co critics, 
were also symptomatic of a political 
process that was becoming gridlockl:d. 
The mood of "the political intclligent­
si,1.," as Hays describes it, was a feeling 
that "the system had become coo open. 
and too many political forces had en­
tered the fray." 

One widely touted tactic of political 
neutralization has been "environmental 
mediation." Promoted as an even­
handed means of avoiding protracted 
litigation and controversy, such negotia­
tions, Hays skeptically observes, arc 
based on an implicit criticism of the en­
vironmental movemcnc's more com­
bative tactics. 

Among the many lessons Hays has 
gleaned from his study of environmen­
tal politics, two emerge most promi­
nently: the role of science and che strug­
gle for control of technical information. 
The conclusions of scientists, who arc 
proud of their identity as neurraJ schol­
ars and technicians sharing a common 
dedication to objective analysis, arc 
often attacked as reflecting special ideo­
logical or economic interests. Again, 
unavoidably, politics rears its head, re-­
vealing the degree to which scientific 
institutions arc, in fact, politicaJ institu­
tions-and revealing also that science 
and technology do not by themselves 
contain the answers co all the world's 
environmental dilemmas. Choice, 
hence politics, is unavoidable. 

Such choices hinge on making sense 
out of the flood of technical information 
in which the nation is immersed. Con­
trol of information, "the language and 
substance of environmental debate," is 
crucial to the political process. Through 
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Pru brochures ond caralogs 

1. ARC, Inc. Publishers of finely crafted, 
qualiry paperback books. 

2. Audio-Forum Learn a foreign language on 
your own! Cassette/book courses in 47 
languages from Audio-Forum. Free catalog. 

3. Backroads Bicycle Touring Deluxe van­
supported tours. Every Western state, 
Europe, and the Pacific. 

4. Barrier Ruf Co. Send for our brochure on 
Australian wool-shearer shirts. Swatches of 
four available colors included. 

5. British Columbia Tourism For information 
on an adventure vacation ro suit you, send for 
free brochure. 

6. Buck Knives, Inc. "Knife Know-How" 
booklet contains useful information about 
history, care, and sharpening of knives. 

7. Campmor Complete camping and back­
packing catalog featuring brand names at 
discount prices. 

8. Caribou Circle for your nearest Caribou 
dealer. Free brochures detailing complete line 
of sleeping bags, soft luggage, packs, and 
accessories. 

!J. Columbia Paci.fie University Free catalog. 
Largest nonresident U.S. graduate university 
offers management, psychology, law. 
engineering, and other majors. 

10. Colorado Outward Bound Explore the 
mountains, canyons, and rivers of Colorado 
and Utah. Send for free catalog. 

11. Dreyfus Corporation Dreyfus Third 
Century fund. Free brochure. 

12. Duofold Free folder on how to select the 
underwear ideally suited for your outdoor 
activities. 

13. Bast Wind Community Emphasizes 
cooperation and equality, like Israeli 
l.tibburzim, located in the Ozarks. Free 
brochure. 

14. Franklin Mint Beautiful things for 
yourself and your home. Exquisite, 
collec1ible treasures of porcelain, crystal, 
silver, and gold. Free color brochure. 

15. Heritage Woodcraft Classics A collection 
of more than 70 handcrafted, solid wood 
wildlife masterpieces. 

16. Houghton M!f/lin For information on 
In Condor Country, Peterson field guides, and 
other nature cities, circle our number. 

17. Himalaya, Inc. Small group trekking and 
cultural adventures in Nepal, China, Tibet, 
India, Bhutan, Pakistan, New Guinea, 
Alaska. Ten years' experience. 

18. Holbrook 1ravtl Wildlife, ecology, hiking 
expeditions worldwide. Carefully arranged 
for small groups. 

1!J. Hubbard Hubbard Raised Relief Maps are 
described and illustrated in our free full-color 
bro.chure. 

20. Jim Morris T-Shirts Support the 
environment by wearing wildlife T-shirts. 
(Ten percent of our profits go 10 
environmental groups.) Many beautiful 
designs. Free catalog. 

21. Joseph 111n Os Nature Tours Nature and 
photography murs worldwide. Small 
groups, expert photography and naturalist 
leaders. 

22. Journeys International Adventurous 
nature and culture explorations, specializing 
in Peru, Ecuador, Galapagos, Costa Rica. 
Argentina, Nepal, Tibet and East Africa. 

23. Long John Shiru 23 colors and eight 
different styles. Send for our free catalog. 

24. Mag Instrument, Inc. Lifetime-warranted 
adjustable-beam flashlights, rechargeable 
flashlights, accessories. Free brochure. 

25. Monarch Tours Australian wildlife, 
ornithology tours. 15 days, fully escorted, 
featuring the best of natural Australian fauna. 

26. Mountain 1ravel Trekking, wildlife 
safaris, skiing, and adventure touring in 50 
countries on 7 continents. Free 24-page 
preview. 

27. National Camera Exchange Free 
binocular buying guide and complete price 
list. Brand names at discount prices. 

28. New Alternatives Fund Prospectus 
providing profitable investment information 
about a socially conscious mutual fund 
concentrating on alternative energy. 

2!J. Nightstar Flexible star map in three 
models-Classic, Traveler Deluxe, and New 
Traveler in a tube pack. 

30. Planned Giving Program Life-income 
trusts and bequests provide tax and income 
benefits and support Sierra Club programs. 
Usually applicable to members over 55. 

31. Prescott College Free catalogs, brochures, 
and posters explaining our experiential and 
interdisciplinary approach to rhc liberal ans. 

32. Questers Worldwide Nature Tours Learn 
and discover. Naturalist guides. Small 
groups. Complimermry information on 37 
explorations. 

33. Save the Children promises you won't go 
broke giving 52 cents a day ... you'll be 
richer. 

34. Sierra Club Books Available through 
Sierra Club Catalog, a collection of unique 
nature-related gifts, gear, posters, and books. 
Purchases support environmental programs. 

35. Steiner Binoculars Lightweight 
binoculars for backpacking. Made in 
Germany. Low price, high quality. 
Penetrating light power. Amazingly brilliant. 
Free catalog! 

36. SUNY/Sol Feinstont Environmenral 
Awards Free brochure explaining 
environmental recognition program that 
awards S1.00010 outstandinlZ volunteers. 

37. Suen Olof Lindblad's Spuial 
Expeditions Sophisticated journeys at sea 
and on land emphasizing natural history. Free 
brochure. 

38. Su,ift Instruments Full line ofbmoculars. 
telescopes. sporting scopes, marine and 
weather instruments. Full-color catalog. 

J!J. U11i1Jersity of Minnesota Free bulleun 
describes 390 degree-credit courses in many 
subject areas through independent study. 

40. Warm Things Free catalog featuring 
goose-down robes, slippers, quilts, pillows, 
quilt covers, and more-aU guaranteed. 

41. Wildemtss Travel Wildlife trekking, 
adventure, cultural trips worldwide. Africa, 
Amazon. Andes, Arctic, Alps. Himalaya. 
Small groups. expert leaders. 

42. Woo/rich The Teton Group. an integrated 
system of outerwear clothing. Send for more 
information. 

43. Yashica Exciting, easy to use Yashica 
230AF. The only 35mm autofocus SLR to 
offer the unique "trap" focus mode. 

Priud Literature 

53. Freshette™ by Sani-Ft rn For women 
only! Freshctte™tames wilderness restrooms! 
Free brochure! Postage 22 cents. 

54. International Expt di1io11s Leading the 
world in natural-history travel on five 
continents. Send for catalog. St 

55. Lincoln Logs, Ltd. Design your dream 
home or choose from 56 popular plans 
detailed in our 62-page full-color plans 
book.S6. 

56. Nagold 1111/ey Luxurious blankets for 
bedding and living from nature's finest fibers: 
Llama-Alpaca, Camelhair, Silk, Cashmere, 
etc. S2 (Credited toward purchase.) 

57. Tosco World leader in optical equipment. 
More than 100 kinds. Send S2 for our 28-
page, four-color binocular catalog. 

Sierra provides a direct line of communication between our readers and advertisers. To receive information from a Sierra advertiser listed above, 
circle the appropriate number(s) on the reply card, and mail the card and your check or money order (made payable to Sierra) to Sierra Magazmc. 
Reader Service Management Department, P.O. Box 375, Dalton. MA 01227-0375. 
Please allow six to eight weeks for delivery of most items. Although each advertiser has assured us that it will respond to each request, Sierra is 
not responsible for any failure to do so. 

SIERRA • 87 



\VORI.DWIDE TRERS 

• 

SAFARIS& 
WALKING 
TOURS 

HIMALAYA & ASIA 
Nepal trek.king specialists-widest selec­
tion of trips & departure dates. Kashmir, 
Ladakh, Bhutan. Sikkim. Tibet. India, Sri 
Lanka, Maldives, Burma. Thailand. New 
Guinea. 

AFRICA 
Camping safaris in Kenya & Tanzania. Kili­
manjaro & Mt. Kenya climbs. Trans-Africa 
overland. Nile sail by Egyptian felluca. 

PERU 
Trek the Inca Trail to Machu Picchu & 
Cordillerra Blanca. Overland expedi­
tions by 4WD vehicle Amazon wildlife 
extensions 

EUROPE 
Hike the Alps of Switzerland. Austria, 
France & Italy. Also Greece. Morocco, 
Britain. 

Quality adventures at reasonable cost 
since 1978. Request our free 28 pg Hima­
laya/Asia/Europe. 12 pg Africa or 8 pg 
Peru brochures. 
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Sleep or relax • surrounded by nature's 
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With their natural thermal qualities, our 
beautiful blankets promote comfort and 
healthful sleep. They are truly a treasure to 
own. They also make great gifts to be en­
joyed and remembered for a lifetime. Once 
you have tried the finest in natural bedding, 
we're convinced you won't ever settle tor 
less again. 

Our merchandise Is of such unequaled 
quality, it could only be crafted by little 
elves in the Black Forest of West Germany! 
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the Freedom oflnformation Act, right­
to-know laws, litigation, legislatively 
mandated permits and hearings, and en­
vironmental impact statements, envi­
ronmentalists arc fighting for access co 
information that has previously been 
kept under wraps by businesses and 
government agencies. 

Carefully and logically organized, 
exhaustively and imaginatively re­
searched, restrained in tone, scholarly 
and a bit dry in style, sympathetic to the 
environmental cause yet evenhanded in 
its lucid exposition of controversial ideas 
and events, Beauty, Health, a11d Pen11a­
nence possesses some of the strengths­
and a few of the drawbacks-of a solid 
and comprehensive textbook. The read­
er may yearn at times for a telling anec­
dote in place of a broad generalization, 
for the personal voice of one of Hays' 
political protagonists instead of one of 
his clear but colorless summaries. 

Hays, working on a broad historical 
canvas, is more interested in over­

arching themes and patterns than in in­
dividual personalities and events. 
(Which may explain, for example, why 
a controversial and significant figure like 
David Brower is not mentioned once in 
this 600-pagc book, while the Sierra 
Club figures often as a representative 
environmental organization.) And in his 
examination of the ideological under­
pinnings of contemporary environmen­
tal debate, Hays docs nor take up the 
role and significance of more militant 
organizations like Greenpeace, Earth 
First!, and some animal-rights groups, 
which may be broadening the ideologi­
cal and tactical agenda for the next stage 
of environmental politics. 

The pragmatic, grassroocs source of 
environmental activism, Hays con­
cludes, opened up new opportunities for 
"political participation despite a system 
in which involvement through voting 
by party [is] steadily declining." This 
fine book documencs the progress and 
the successes of a movement that is now 
part of the political mainstream. 

Hays' most important contribution, 
however, may be his sobering analysis 
of the political, institutional, and indi­
vidual forces working to thwart and re­
strain environmental-protection ini­
tiacives. He focuses on the critical and 
troublesome question for which only 
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time will provide the answer: Do we 
have the will, incclligcncc, and psycho­
logical capacity co comprehend and con­
trol the environmental consequences of 
our actions? 

LARRY ANDERSON, who reviewed Tim Pal­
mer's Endangered Rivers and che Conscr­
vanon Movemcncforo111· Afarclr/ Apri/ 1987 
1ssrie, ,s afreq11e111 co111rib111or 10 Sierra. 

Riding the Rapids 
ofChange 
To Govern Evolution: Further 
Adventures of the Political Animal 
by IMilter Tnieu Anderso11 
Harcourt Bracejova11011icl1, 1987. 
$22.95, clot/,. 

John Hart 

A
TTENTION, wilderness preservers, 
Earth Firsters, opponents of 
gene-splicing, defenders of 
nature in pristine integrity: the 

game you may thi11k you're playing is 
over. It ended centuries ago. 

This is perhaps a secondary theme of 
a challenging new book by Walter Truett 
Anderson, environmentalist, political 
scientist, and writer of strikingly lucid 
prose. But it is one to which he keeps 
returning. Environmentalists, whom 
Anderson calls "the preeminent good 
guys of today's drama," arc the audience 
he most wants to reach. "Good guys" or 
not, he suggests, we have some rapid 
growing up to do. 

Anderson begins his argument by 
showing-reminding us, really-how 
thoroughly human beings have domi­
nated nature, and for how long. Citing 
everything from aboriginal hunting co 
ozone depletion to genetic engineering, 
Anderson makes the case that there is no 
such thing as "nature" now-not in the 
old, easy sense. Nature 1s no longer a 
force beyond our control or a territory 
"untrammeled by man," in the words of 
the Wtlderness Act. Because everything 
we do favors some forms of life at the 
expense of ochers, we arc today "the 
driving force in evolucion"-whechcr 
we like it or not. 

Look at the extinction rate, with the 
loss of species dwarfmg the Great Ex-

tincrion of some 65 million years ago. 
Look at our transportation of plants and 
animals, which has created a worldw;de 
biolog,cal commumty-an evolution­
ary battleground that did not exist be­
fore-and the troubling standardization 
of food crops and livestock. Then there's 
the new genetic engineering. We hold 
the power co control our own evolution, 
chiefly through decisions about who is, 
and who is not, conceived and born. 

Anderson runs rivers, likes nver im­
ages, sees us as the crew of a raft. Our 
vessel has entered a series of unscouted 

rapids. The first big drops are past; the 
waters ahead look rougher srill. Some of 
the crew would like to turn the raft 
around and paddle upstream to a calmer 
stretch. This is the one thing that's im­
possible. We arc committed to the river 
and must start learning-before it's too 
late-how to handle the oars. 

Handling the oars means developing a 
new kind of poJicjcs-what Ander­

son calls biopolitics, a shift from envi­
ronmentalism "to a larger frame of ref­
erence that includes such concerns as the 
general problem of excmction (not jllst 
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the loss of certain species), generic ero­
sion, and regulation of the new bio­
technologies." 

Biopolitics, co Anderson, means de­
bating what we arc doing mstead of just 
doing it. It means changing over from 
random meddling-drastic, unin­
formed, and often damaging-to what 
he calls evolutionary governance: doing 
things, if not by master plan (unre­
alistic), at least with greater understand­
ing of the choices being made. It means 
developing new institl.ltions. It means 
coming to terms with our power. 

Issues chat belong to chjs new bio­
policics arc already around us every­
where: in debates about snail darters and 
California condors, in pro- and anti­
abortion arguments, in the animal­
rights crusade, in battles over the field­
testing of genetically altered bacteria. In 
the middle of che book Anderson sur­
veys a long line of such issues, relating 
them co his theme. Generally, he is slow 
to choose sides. "Sometimes it is more 
instructive to take note of what people 
are arguing about than to try to figure 
out who is wi1mi11g," he says. 

His tolerance, though, is denied to two 
groups: those who simply applaud 

our power over nature, ignoring the 
dangers, and those among the environ­
mentalists who simply oppose such 
dominance, ignoring its reality. He has 
no kind words for "deep ecology," 
Earth First!, orjcrcmy Rifkin. He seems 
co see such viewpoints as fundamentally 
outside the needed politics, inimical to 
it. (Yet they arc also inevitably part ofit.) 

Somewhere in here I would have wel­
comed a clearer acknowledgement that 
a decision 1101 co act is also possible in 
biopolitics-running a river need not 
mean bouncing off every rock. And I 
would have welcomed a clearer en­
dorsement of traditional preservation 
work. While it may be truly impossible 
to leave a piece of the world alone, there 
are times when the lightest possible 
management is the best. Anderson may 
feel these points too obvious to dwell 
on, but in a book as widely read as this 
one ought to be, they really could use 
some underlining. 

Anderson asks us to sec the swirling 
biopolitical issues as fragments of a half 
dozen continuing "projccts"-cvolu­
tionary/political undertakings that have 
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already begun but chat need sharper def­
inition and more conscious debate: 
• Population comrol. We are trying co 
control the world's popuJation but can't 
agree on how co do it. (Just when the 
Third World begins co look with favor 
on che notion of birth control, U.S. 
authorities decide they're against it.) 
• Eugenics research. By accident and 
sometimes by design, we arc reshaping 
our popuJation: through birch control, 
genetic screening, medical advances in 
infant care, and even directed breeding 
programs (as with "genius" sperm 
banks). Anderson reopens discussion 
here on a topic that for decades has been 
coo hot to handle. 
• Genetic preservation. In the face of the 
new Great Extinction, which may be 
likened co the burning of the ancient 
library at Alexandria, we are now trying 
co "maintain a store of genetic informa­
tion" by saving endangered species and 
varieties, sometimes in whole eco­
systems and sometimes only in zoos and 
tissue banks. 
• Genetic erigi11een·11g. We arc beginning 
co modify species for our own purposes 
more directly than ever before. Ander­
son secs nothing uniquely dangerous in 
this but calls attention co issues that have 
gotten little press: What useful products 
should be attempted first? For whose 
benefit? ShouJd a living thing be subject 
to patent? ShouJd plants be bred to tokr-

ate pesticides ("hard path") or to resist 
pests directly ("soft path")? And so on. 
• Animal rights. At the same time, we arc 
wrestling to recognize, or perhaps to 
promulgate into existence, "rights" for 
nonhuman living things-as species and 
as individuals. 
• &mh restoration. Along with the usual 
work to preserve ecosystems, a number 
of good efforts have been made around 
the world to rebuild the badly damaged 
ones. 

This last area offers Anderson the op­
portunity to advance his one major spe­
cific proposal. He calls for a vastly ex­
panded Earth restoration project. He'd 
prefer that it be an international effort 
but feels that the United States by itself 
"couJd easily set in motion an ecological 
Marshall Plan or several of them-one 
for Africa, for example, another fo r 
Central America." Such projects would 
incorporate the needs of local people, 
not ignore them or displace them. Herc 
is work of "size and scale and beauty 
beyond anything we have yet at­
tempted." 

For the rest, Anderson's message is: 
Get thinking. Get working. Ger argu­
ing. Look to the oars; we just might 
make it yet. 

Confronting the ideas in this book is 
an excellent way to start. 

JOHN HllRr, a widely published e1111iro11111e11tal 
111ri1er, liJJes i11 F<1irfax, Calif. 
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Seth Zuckerman "WHAT rs TIME?" Saint Au­
gustine once mused. "If no 
one asks me, l know. If f 
wane to explain it to a ques-

tioner, I do not know." In Time IMirs, 
genetic-engineering critic Jeremy Rifkin 
attempts co do Saint Augustine one bet­
ter: co explain how people's concept of 
time changes their view of themselves 
and the world around them. Rifkin, 
whose earlier works include Entropy, 

Alge11y, and Declaratio11s ef a Heretic, de­
scribes the tendency co subdivide time 
into smaller and smaller parts, and the 
effects of that accelerating tempo on 
every aspect of human culture, from our 
treatment of the environment to our 
burial practices. 

Rifkin charts four successive philoso­
phies of time that have held sway since 
before recorded history. The first was 
biotic time, in which events were deter­
mined by natural rhythms such as the 
setting of the sun and the ripening of 
berries. The next was calendar time, 
marking off the year into days, weeks, 
and months, with set periods to com­
memorate specific cycles and events. He 
marches on co clocks and schedules, 
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which divide ume into hours, minutes 
and seconds, which in tum serve co syn­
chronize people's actions. We stand 
poised on the brink of the era of com­
puter time, he warns. in which silicon 
chips measure out our lives in nano­
seconds (billionths of a second) and con­
trol che rhythms of our acaons. 

Some of Rifkin's most choughc­
provoking insights relate to our aliena­
tion from the natural environment char 
the subdivision of time has caused. 
Computer time and frantic clock time 
rush by so much faster than natural 
rhythms char people miss the impercep­
tibly slow workings of the environ-

mcnt. Hours and minutes arc mere ab­
stractions chat arc not rooted in natural 
phenomena. They arc used to orgamzc 
people's lives in ways that ignore the 
world around chem. The obsession with 
these minute divisions of rime has ori­
ented the inhabitants of mduscrial soa­
ccy to the present, the immediate future, 

AT A GLANCE 
and the past-to rhc exclusion 
of careful. long-term stew­

Wildflowers of the America,i West 
by Rose Houk 
Designed by McQuiston & Daughter 
Chro11ide Books, 1987. 
$27.50, dorh; $14.95, paper. 
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"Like the sun among the stars," writes Rose 
Houk of the large balsamrooc flowers grow­

ing amid prairie scars and grass in this photo­
graph by Pac O'Hara. Houk is a writer and 
editor specializing in nacural history. 

ardship of the land, water, 
and air. 

But Rifkin goes astray in 
crying to blame all the evils of 
industrial society on the 
changmg temporal orienta­
tion of Western culnirc. I le 
falls into rhc era p of tech­
nological determinism: He 
makes 1c sound as though the 
invention of clocks and the 
acceleration of rime changed 
people. enabling mduscriahsts 
co make them come co work 
punctually. But these chang­
ing systems of calculat111g 
rime were symptomanc of 
deeper social changes. R1£k111 
studiously ignores the deep­
scared economic and political 
reasons (such as enclosure of 
the commons or the con­
centration of wealth) that 
gave the early industrialists 
the power to attract and disa­
plme their work force, and 
char now enable employers to 
demand prodigious output 
from their clerical workers. 

R1fkin's methodology 
leaves as much to be desired as 
his substance. He uses the 
technique of "footnote fake­
out," by which he elaborately 
references a senes of non­
controversial statements and 
then makes an unsubstanti­
ated leap of fa1rh m the hope 
that che reader won't nonce. 
For example, talking about 
the effect of compmcr game:. 
on cluldren's hand-eye coor­
dmarion, he quotes a series of 
statements on the difference 
between playing with blocb 
and using a kids' computer 
program. Neither the quotes 
nor the subject matter has 



anything co do with ri me, bur from here 
he leaps to the conclusion that children 
develop a conception of time through 
full-body movement. 

Rifkin is at his shrillest when he warns 
of the consequences of "computer 
rime," during which the control over 
the timing of events is in the hands of 
machines. He issues hand- waving 
warnings that make Chicken Little look 
like an optimist. He claims that with 
automated manufacturing, " the o nly 
human participation in the process is in 
the design of the program " -akhough, 
clearly, humans are responsible for the 
ongoing maintenance of the robots and 
the supply of energy and raw materials 
to the factory. He blames computers for 
the appearance of graceless nerds who 
prefer silicon to hum an company-but 
forgets that the caricature of the nerd 
with the slide rule strapped to his belt 
long predates Stanford's and MIT's com­
puter hackers. 

Throughout the book, the reader can 
only wonder what time frame Rifkin 

docs endorse, since he in turn criticizes 
calendars, clocks, and computers. A 
modem-day Luddite, he longs for the 
imagined glories of an earlier age. When 
he describes medieva l ti me as "lei­
surely," one wonders w hether feudal 
serfs would agree. He finally docs call 
for a socie ty based on empathy, not 
domination, in which time would be 
" democrat ized." T hat is, everyone's 
time would be equally valuable, and 
people would nor chop time up inco 
li ttle pieces in order co control each 
other's lives. Planning for the future and 
describing the past would be commu­
nity undertakings. But Rifkin 's brief vi­
sion of a utopian furure doesn't justify 
spending one's own valuable time on the 
book's 263 pages. This topic is more 
suitable for a buJJ session at the local bar 
than for a book. 

SETH Z UCKERM AN is a freelance writer lii1i11g 
in San Francisco. 
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and failures of government agencies, en­
vironmental groups, and industry in 
protecting the environment. ... A land­
mark in the discussion of global envi­
ronmental issues, Our Commot1 Fut11re 
(Oxford University Press, $9.95) is the 
report of the World Commission on En­
viron rnem and Development chaired by 
Gro Harlem Brundtland, prime minis­
ter of Norway. Her d1arge by the Unit­
ed Nations General Assembly in 1983 
was to formulate "a global agenda for 
change." . . . The reflections of one of 
our century's preeminent naturalists, or­
nithologist Alexander F. Skutch, arc 
handsomely presented, with drawings 
by Dana Gardner, in A Natitralist Amid 
Tropical Splet1dor (University of Iowa 
Press, S22. 50). From the consideration 
of the minute behaviors of a single spe­
cies, such as the silky flycatcher, Skutch 
moves easily and elegantly into musings 
on larger, universal themes .... The 
Lakes of Yellowstot1e (The Moun­
taineers, S9. 95) is Steve Pierce's guide to 
hiking, fishing, and exploring some 93 
of the hundreds of lakes of Yellowstone 
National Park. It is replete with trail 
information, road-access details, geo­
graphic data, notations on what fish arc 
to be found, and tips for exploring the 
region .... Tlie Geysers of Yellowstone 
(Colorado Associated University Press, 
$7. 95) is a completely rewritten second 
edition by T Scott Bryan, who has 
worked seasonally at Yellowstone Na­
tional Park since 1970 .... If nostalgia is 
what you want, you'll find it in John F. 
Barber's Old Yellowstone Views 
(Mountain Press Publishing Company, 
$8. 95), a collection of fascinating histor­
ical photographs of the park, with ac­
companying text .... The dynamics of 
managing the complex Yellowstone 
wilderness is explored in Wildlife iti 
Transition: Mat1 at1d Nature 0 11 Yellow­
stotie's Northem Range by Don De­
spain, Douglas Houston, Macy Mea­
gher, and Paul Schullery (SIS, cloth; 
S6. 95, paper, from Roberts Rinehart, 
Inc., P.O. Box 3161, Boulder, CO 
80303) .... Editors Robert C. Baron and 
Elizabeth Darby Junkin have assembled 
a splendid anthology, Of Discovery at1d 
Destit1y (S17.95 from Fulcrum, 350 In­
diana St., #510, Golden, CO 80401), a 
collection of writings about the Ameri­
can land. • 
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In a single issue, American 
Photographer can take you from 
Richard Avedon masterpieces 
to the inspired works of today's 
newcomers. From a sultry 
Playboy photo session to brutal 

images of a war-torn 
nation. 

You'll uncover far­
out trends in adver­
tising and fashion. 
Innovative camera 
techniques. lnterna­
tionaJ gallery critiques 
and reviews of best­
selling photography 
books. 

Sta rt your subscription today, 
and save 70% off the regular 
newsstand price. For just 75C an 
issue, American Photographer will 
inspire you to shoot for miracles. 

Your personal guide to today's most creative photography . 

SAVE 70%! 
Complete and mail this coupon today! r:-----------, Mail to: 

Al\lER ICAN PHITTOGRAPHER 
P.O. Ho"'- 52616 
Boulder, COiorado 80322-2616 

YES! Start my subscription to 
America11 Photographer for the term 
chedt•d below: 

~JnlC 

L 12 issues onh S8.9i 
I SAVES2l.031 

0 24 issues only St 7.90. 
I SAVE S42. IO! 

0 JG iSl>ues only S26.90. 
I SA\'ES63 10' 

D Payment enclosed. 
D Bill me later. 

jAI& 

Addre,,, --- ---~'"'--

City __________ _ 

StalC----~ ·~'l'---­

Sarn,g., based on annual 1wwsstand (,O,,I of 
S30 f'ull one-year sub!,cnpuon pncc ~ 
S17 90 

PleaS<' allow 30 to 60 day• for dolJwry or fin.I 
issue S.iti;.foc,ion guarnntl'tl<I or a 1>rom111 

I refund on all unmailcd 1»U(.,. .J 
.._ __________ _ 





Autun1n 
Leaves 
Why They Change 
Colors ~ 
Why They Fall 

s [f TO CELEBRATE the end of 
each successful growing sea­
son, in autumn the leaves of 
many trees deck themselves 
in brilliant gold, red, or­
ange, and purple before 

they die and drop to the ground. 
The reasons leaves change 

color and fall arc as fascinating 
as the spectacle itself. T he fall 
pageant is part of a well-coor­
dinated process that allows 
trees co survive harsh winters. 

The woods of the eastern 
half of the United States and 
southeastern Canada arc par­
ticularly impressive. They are 
part of what is called the 
world's Temperate Zone (al­
though you wouldn't know it 
from the hot, humid summers 
and freezing winters), and 

Once the abscission layer 
has cut off the leaf's 
lifelines, only tlie walls 
of the leaf veins hold the 
leaf to the tree. With the 
help of wind or frost, the 
leaf breaks loose and 
falls to the forest floor. 

most of their trees are called deciduous, from a Latin 
word meaning "to fall off.'' 

Deciduous trees change as the climate changes. The 
barren branches of winter give way to lush spring 
blossoms, rhcn co the full green leaves of summer, the 
vibrant colors of fall, and back to winter's sparseness. 
While deciduous forests exist on ocher continents, rbe 
fall display is most colorful in North America. 

To endure, deciduous trees must adapt to the amount 
of water available to them. Water normally enters a tree 
through tiny hairlike roots covering the tips of its larger 
root system. Nutrients in the soil dissolve in rhe water, 
forming a liquid called sap. Sap is pulled up to the leaves 
through rows of cells that form hollow cubes called 
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AVAILABLE Write or call. 
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' Find out how in our 
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wilderness course 
catalogue. There's 
something for every-
one all year long! 

SOLARGRAPHICS · 

•
~~ Colorado Outward Bound School 

945 Pennsylvania Street. Depl. 7~ 
Denver. Colorado 80203-3198 

Ull,CJIMtlO (303) 837--0880 
r.~,....1w11,..,., 

Please sund me vour course catalo11ue 
righlawav! 

for agus 14 und over. J-'inanc iul aid 
is available 

Create your own arl 
and nature prints 
using sun-sensitive 
paper which develops 
in lap water! Fun and 
Easy Ages 4 Lo AduJL. 
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sheets and 1 transparent cover)$1 l .00 
REFILL (30sheets) $7.50 Postpaid 
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Amhocyanins bring brilliant scarlet and 
purple Imes to autumn forests. The more 
acidic the tree's sap, the brigl,ter the red 
coloring. (Alkalit1e sap produces blues and 
purples). Trees such as the purple beech 
contain so 11mch anthocya11in that the 
pigment masks chlorophyll's green even at 
the height ef s11m111er. A11thocya11ins are also 
respo11siblefor the colors ef red cabbage, 
cranberries, red apples, and grapes. 

xylem (pronounced zy-lem), located 
just inside the bark. 

In spring and summer, when mois­
n1re is plentiful, nutrients and water 
move quickly from the soil to the leaves 
to help trees grow. A deciduous tree's 
broad leaves provide large surface areas 
for photosynthesis, a chemical reaction 
that changes water and carbon dioxide 
into sugar and oxygen. Sugar is the food 
that provides energy for all living 
things. 

Photosynthesis cannot occur unless a 
substance called chlorophyll is present in 
the leaf. Chlorophyll, which gives leaves 
their green color, traps energy from sun­
light and uses it to start the chemical 
reaction of carbon dioxide with water. 

But broad leaves, so important to the 
tree's spring and summer growth, are 
ill-suited to winter conditions. Virtually 
all the water absorbed by the tree's roots 
evaporates into the air through rhe 
leaves. ln winter, when very little water 



1s available in the frozen ground, a 
broad-leaved tree would be unable to 
replenish the moisture it loses through 
its leaves, and it would soon die of thirst. 

To survive the winter, then, a decid­
uous tree simply shuts down the intri­
cate circulation system chat brings water 
co 1cs leaves and food from the leaves 
back co the tree. By turning off its 
plumbing, the tree preserves critical 
supplies of moisrure in its roots, trunk, 
and branches before the soil freezes and 
cuts off the tree's water source. 

When a tree senses the shorter days, 
less incense sun, and cooler temperatures 
of aurumn, 1t begins to form a layer of 
weak cells, called the absossion layer, ac 
chc base of the leaf stalk, where the leaf 
attaches to the twig. As the layer grows 
JC constricts the leafs circulatory sys­
tem, and leaf mecabohsm slows. Less 
water reaches the leaf for photo­
synthesis, and less food is carried co che 
rest of the tree. Eventually, the absas­
s1on layer completely plugs the rubes 
char carry the !ears water and mineral 
supply. 

Fall colors are a product of the tree's 
winter cutbacks. As chc leaf's chlo­
rophyll supply declines and disappears, 
so docs its green color. Other colors 
then reveal themselves-such as golds 
and yellows. These colors have been in 
the leaf all along as substances called 
caroccnoids (some of which make car­
rots orange) and xanthophylls (which 
make egg yolks yellow), but unnl now 
they have been masked by the green 
color ofrhc chlorophyll. 

Other changes produce an even wider 
range of hues. Cooler air tempcrarures 
slow the removal of sugars from the lea( 
boosting the production of pigments 
called anchocyanins. These give red, 
blue, and violet tines co many leaves. 
Anthocyanins, unlike the pigments chat 
arc always present in a leaf's cells, arc 
carried in the sap. 

Even while the tree builds its winter 
defenses, it is preparing for a quick start 
in the spring. Before its leaves drop, riny 
buds that hold next spring's leaves 
nicked inside have already formed at the 
base of the leaf stalk-ready to bur!>t ouc 
when longer days signify the beginning 
of a new growing season. • 

---
FAYLENE ROTH is a free/auce wrirtr /111111,i: m 
Sonoma, Calif 

"WONDERFUL" 
"Galen Rowell has a wonderful combination of qualities 
- eye, energy, intelligence, courage both physical and 
moral, and, above all, heart." 

- ROBERT REDFORD 

''The viewer's first reaction to these photographs is 
awe-they are sheer magic." 

-PUBLISHERS WEEKLY 

Now In. Paperback! 

MOUNTAIN LIGHT 
In Search of the Dynamic 
Landscape 
"A splendid blend of autobiog• 
raphy, personal philosophy, and 
superb color photographs of 
high, wild places." 

-The New York 'llmes 
$19.95 quality paperback. 

Also available: 

IN THE THRONE 
ROOMOFTHE 
MOUNTAIN GODS 
"One of the most fascinating 
stories in the entire canon of 
mountain literature . .. height­
ened by dramatic phot.ographs." 

-San Fmncisco Chronicle 

SI7.95 quality paperback. 

Sierra Club Books 
Dlrttl from: Sierra Club Store Onlen;, 
730 Polk Streei, San f'ranclsco, CA 94109. 
Please encl<>se price of book plus $3.00 
postage and handling. 
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FOREIGN TRAVEL 

Rove Rural Japan 
Alps and Inns 
Trek in Nepal 
Footsteps in Asian contrasts ... 

Nntyea" ot earned experience ma:1<e us the lchl--ban, 
(rurrl>trone) Amoncan guiles on tho bad<,oa<IOol Japai, 
Eteven years ot Hfflabyan o,cperience pnMde lo, O,e beSI lfa!dting 
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f110<JP Wrile0<cafffor colorcatalogardmo,einfom1abon. Smal 
-.pe,oonat.-.expen,lnlr1oma1-a&1oresard 
ticketing ttyoull<etotravei.-GFAS. E,penorQ 
and .. e,g,'j, 

GUIDES FOR ALL SEASONS 
PO Box 97S Carnelian Bay, CA 95711 
(916} 583-8475(CA) tS00) 457-4574 (US) 

AMAZON- PERU- GALAPAGOS 
Explore 1118 Unspoll«I MWOn on Affordable Jungle AdVen· 
lutes. Explorama's unique accomrnodalloos, great food! 23 
yea,s experleoce. Combine with speclacular Enchanted 
a._ Yach! Cruises and Legonda,y Inca Culture Machu­
PlcchuTCuzco, Manu. And Others. Groups or Individuals. 
Expert na.luralisls. Year round 

~ORUM TRAVEL !NTL., i1 Gregory Lane (#21) 
PLEASANT HILL, CA 94523. (415) 671·2900 

DISCOVER BAJA, MEXICO 
W HALES. BIRDS. SEA KAYAKING. NATURAL 
H ISTORY C RUISES SCUBA DIVING, M OUNTAIN 
PAC K TRIPS Week long adventure& 

~~ BAJA Our 13th year. 
©:; ~,. Color b rochure 
~~ EXP[OITIONS. INC. 

2625-S Garnel Ave. San Diego. CA 92109 
6 19·581-331 1 in CAB00-843~ 9e7 outside CA 

A-I NATURAL HISTORY/WlLOUFE SAFARIS Es­
coned/ lndepende:nt. Afrtca: Ke:nya. Tanza nia , Rwa nda, 
Zambia. Zimbabwe. Botswana.. Trans-Sahara. Aela: 
India. Nq>11I. l'lalaysia. lnclonuta. S. America, Brai!L 
Ecuador, Peru. Galapagos Islands. Alaska. Salaricentre 
lntematlonaL Nationwide (800) 223-6046, California 
(800) 624-5342, Canada (800) 233-6046. 

NEWZEALAND 
&AUSTRALIA 

Walkabouts 
Nature. HIiling & the Outdoors 

A selecllon of escorted and lnde-penden1 
1ours featuring New Zealand•s scenic: 
NaUonal Porks & Milford Track; Australia's 
Outbaclt. Far North & Great Barrier ReeL 
E"1ensions to Fiji. Tahhl, & Rarotonga. 

Write for ducrlpilve brochure; 
PACIFIC EXPLORATION CO. 

Box 3042,S 
Sonia Bart...ra, Calif. 93130 
(805) 687,7282 

Trouel Adventure,; in theSouth Pacific 

72% of Sierra readers have traveled outside 1he 
U.S. within the past three years. 

NEPA~ [ 
TREK SPECIALIST 

Lhasa Budget Tours Available 

HIMALAYAN ROVER TREK 
P.O. Box 24382 G.P.O. Box l 081 
Seattle, WA 98 124 Kathmandu. Nepal 

(206) 454·5022. (800) 846·9240 or (800) 443·443 l 
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0 ADVENTURE SAFARIS 
Camping - Walking - Lodges 

Tanzani2 & Kenya 
from $2495 - including air 

0 PHOTO WORKSHOPS 
Special safaris designed 

by and for photographers 

write for free catalogue 

VOYAG E RS 
Dept S, PO Dox 915, Ithaca, NY 14851 

(f,()1) 257-3091 

Worldwide Aduenlure for /he discerning lraueler 
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Whales & Wildlife Journey Specialists. 
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BIOLOGICAL JOURNEYS 
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is available in 
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VANISHING WORLDS 
AFRICA, LATIN AMERICA, EUROPE, ASIA, PACIFIC 
• Classic & Unusual TOURS, EXPEDITIONS, HIKING, 
BIKING, year-round, worldwide. Groupsilndlvlduals. 
• Incredible Select/on: Amazon, Galapagos, Peru Ecu­
ador, C. Rica, Brazil, Venezuela; Kenya, Tanzania, 
Rwanda, w. Africa, Sahara, Yemen; China, looonesla, 
Himalayas, w. lrian, Australla/NZ/PNG. AND MOREi 

FORUM TRAVEL INTL .. 91 Gregory Lane (#21), 
PLEASANT HILL, CA 94523. (415) 671-2900 

1 GAMBELLA for the intrepid-travelle;, 
!) Join our expedition to this 
t: remote regio n ol Southeastern Ethiopia 
I! •lso • India · Botswana • 

Komodo Dragons· Javero Indians 
=hu"' Impala International. Inc. 

Box ~06 Oiestenon Indiana 46304 
~ - - .c: - ...;...=-~fj 

GALAPAGOS 
You, 9 others and our 
licensed naturalist will 
sail by yacht to explore 
more islands than any 

other Galapagos 
adventure. 44 trip dates. 

Machu Picchu option. 

JNCR GFLORTS 
1606B Juanita, Tiburon, CA 94920 

415-435-4622 

BACKPACK CANADA, UNITED STATES 
AND SOUTH AMERICA 
Backpacking 1rekJ and Base Camps on traHs 1n scenic. txciun 
mountain areas ,n the U.S . Canada, and South America 
Adult. c:o-ed groups. We have a 1<ondcrful time. Send for 
brochure, WTUAR.D'S ADVENTURE EXPED!TIONS 
Box 10, Bame, Ontano. Canada 1AM 4S9 (70S) 737-1881, 

Willard's Ad~enture Expeditions 

UNIQUE DESTINATIONS 
•The SAHARA desert, guided by 1\Jareit nomads 
• Bird~ in chc PAIIITANAL,penguins In PATAGONIA 
• Tu-ks: ECLIADOR, AIAU, MOROCCO, R,\J,!mlAN, 

INl)ONESIA, IAOAKJI, TI!RKEV, CRE'rE. 

TURTLE TOURS 
251 E. Slst St., l>cp1. ST, NYC, NY !00!2 (!12) JSS-140-i 

CANADIAN SCHOOL OF 
MOUNTAINEERING 

• Rock & Ice Chmbmg 
• H1k1ng & Mouma1nee1mp 
• Si</ Touring 

• Bea & Brcaklasr 
• Puvare Rooms 
• Family Rooms 

828 • 8th StrNt, Box 723, Canmor•, Alberta 
CANADA TOL OMO (403) 878-4134 

Sierra readers travel the world to find 
adventure. Advertise in AdVenture and 
they'll find you! 

EXPLORATIONS 
Java & Ball 
Bhutan & India 

CALL 
800-221-0814 
Free 1987 Catalog 

,,...r::::~, ,,._ OVERSEAS 
!(., ADVENTURE 
;'\,) TRAVEL 

; " 6 Bigelow St #S ~ uimbrldge, MA 02139 
617-876-0:>33 

NEW ZEALAND TREKS 
f:xperie11ce guided walks, 3 or 5 days 

Dijferim1 grades, small, Jrie11dly groups. 
For frtt brochure ron1ac1. 

NEW ZEALAND TREKS 
P. 0 , Box 452), C'hr1S1ch11rc/1, New Zealand 

ff1MALAVAN EXCURSIONS 

Himalayan Excursions olfers a wide variety of treks, 
river rafting and wildlife safaris In all pans of Nepal 
For brochure please write or cable: 

H1mnlayan Excursions or Himalayan Excursions 
G P O Box 1221 P O Box 11204 
Kathmandu. Nepal Medland. Texas 79702 

EAST AFRICA 
Explore with us the famed wildlife parks of 
Kenya and Tanzania. Track rare Mountain 
Gorillas in Rwanda. Cruise the Galapagos 
Islands by private yacht, and explore the Inca 
hiscories of Ecuador and Peru. Join us on one 
of our year-round departures. Observe tigers 
from the backs of elephants in India, or ex­
perience Che dive~e wildlife and cultures of 
Indonesia. In New Zealand walk the famed 
Milford Track. 

Our expedition leade~ are experts in their 
fields. Groups are small and personal. Join 
us for Che experience of a lifetime! for free 
literature write or call: 3237 Mono Way, P.O. 
Box 3656-85, Sonora, CA 95370. Tel : 800 
351-5041, 800 826-9063 (CA}. 

~ IW}--\GEO~E;PED;,:;; 

Call Lorraine Vallejo for information on 
Ad Venture advertising at: ( 415) 923-5617. 
The deadline for November/December is 
September 1 for payment and art. 

GALAPAGOS 
Explore Darwin's Islas Encantadas on Galapagos' best 
yachts on lhe islands' only true adventure trips. Sailing, 

orkeling, ·diving, hiking, sea kayaking, and swimming 
with sea lions on every journey. Expert, e)(perienced 
leadership. NORTHERN LIGHTS EXPEDITIONS. Dept. S .. 
5220 NE !80Ih, Seaule, WA 98155 (206) 362-4506. 

SAFARIS ARGENTINOS ~ 
The world's secona best kept secret-Patagonia. 
Safaris Argentinos offers you Switzerland without tM 
Swiss. Trekking. Ashing, Photography and Inspired 
Sloth with fanny-pack quiche at Parque Naclom,! Los 
Alerces near Esquel Chubul Flexible packages. US. 
agent Rod Collier, P.O. Box 68, Petersburg, TN 37144. 

CHINA 
PASSAGE 
THE ORIGINATOR Of CHINA B!CYCLf TOURS ANNOUNCES '88 
DATES AT '87 RATES! CROSS CHINAEXPLORER- 21 days eyelet 
~a. Bel1ing to Hong Kong, S2145. SOUTH CHINA-OtJrorigin.al 
tour from S2125 (11'16, 12fl, 12/21187, 114, 1118188). Reservabon 
by 12/31 guarantees all mcius.ve low price (air from W!sl Coast). 
LIMITED SPACE FOR '87. 
Call or write lor FREE BROCHURE. CHINA PASSAGE, 168 Sule 
Strut, Tmeck. HJ 07666. (201) 837-1400 

DOMESTIC TRAVEL. 

CROSS-COUNTRY SKI 
IN IDAHO'S 

SAWTOOTii MOUNTAINS 
Sp-ectacular view!t, cozy lodging. gourmer mk'ah,. wood• 
Rred sauna. 25 miles. groomfld 1u1Us. ski in,;.lruclion. 
rentals. and lodge/yurt tours. Write for free brochure: 
Buslerback Ranch, Siar Route S. Ketchum. Idaho 
ll3340. (2081774-2217 

Raft The River 
That Carved 

The Grand Canyon. 
Exciting motorized and oar trips 
ranging from three to ten days 
down the Colorado River. Experi­
enced guides, fabulous meals, and 
top quality equipment provided. 
De l Webb's Wilderness River 
Adventures. Call t-800-992-8022 . 
In Arizona, 
call collect 
602/645-3296 
o r ·write PO. 
Box 717. Page. 
AZ86040. 
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WILDERNESS --ALASKA MEXICO 
llod<poc:k 11,o Broob ~ 

luyak lh• NoolAlt t. l<obuli Rlvono 
Rall. luyu t. Bac:kp.c:11. Muleo 

OopL SM, IUI Slln4• oco Loop. 
Folrbonka. Al< 99709 (9071 02-1821 

-

r...£ Grand Tetons, Wind RJver 
'flJr✓• Mtns., Devil's Tower, Bear· 

~fPJ,J!.,tooth Range & Beyond ... 
~ _ 'ffi/_ Yeru-round climbing, back· 
&CLIMBING SCHOOL packing. ski tow-tog, guld· 

Ing & lnstrucuon. 
307-733-4979 U.S. Park Scrvtce concession 

Since t.968. 
P.O. Box 547-S. Teton Vlllagc, WY 8302S 

---·~.,~ .. 
WILDERNESS -=,.,_ 
CANOE TRIPS - ~ 
Ely, Minnesota --=:~ 

canoe 100 BOUNDARY WATERS CANOE AREA of NE 
Minnesota and QUETICO PARK of Onlano Camping, 
lIsh1_ng. and wildlife pholography ,n a uue wilderness 
envuonmeol 

We otter lhe f,nest 1n ulira ltgh1We,gh1 camptng equ,pment. 
food wpplles, and canoes. Gol<le ava•lable ii deSlfed Cs!I 
O< w111e fo, coklf brochure 

Bob Olson, Canoe Country Outfitters 
P.O Box 30. Dept. R. Ely. Minnesota 55731 

Phone: 218·365-4046 

EXPLORE THE MAINE COAST 
Weekf.lJ Sailing Vacatio11 

Wi11dja111111er " MARY DAY" 

..,.... For Free Folder Write: 
Cap/. f-1.S. l-lawki11s 

Box 7981 
Ca111de11, Mai11e 04843 

207-236-2750 

Eagle 
Tours 

Observe (, photograph I ,000 bald eaglu. 
November lOUr,;, Alaska's beautiful Chilkal Valley. 
Wrile for delalls. 

ALASKA UP CLOSE 
P.O. Bo• 32666 • Juneau, A.K 99803 

(907) 789-95« 

Sierra readers average 4.3 trips a year within the 
U.S. for business and/or pleasure. 

HIKE 
MEXICO'S COPPER CANYON COUNTRY 

Sierra Madre Hiking Lodge 
U.S. Management 1·800-521-1455 

EYE OF THE WHALE 
HAWAIIAN 

Marine / \.\tilde.rness Advencur-e8 

• Guided Sa1hngt01ving H•l(mg E11:ped1t1ons 
• Focus on Manoe Ma.mm:115/ Natural History & 

COraJ Roct Ecology 
• High Ouahly/Non-Camp1ng1Re.llsonable P,,ces 

Free Brochure: 1 (800) 367•8047 e>I 122 
or EOTW P O Box 3S94 M Karluo-Kono HI 9674S 

CANOE TOURS 
Everglades Na1. Pk. backcountry • Dec -Mar 
Allagash Wilderness Walerway. ME - May 
Suwannee River. GA & FL Sepl & Ocl 

~wlderness canoe;ng. llshing nawra, history, 
bud watchmg. PhD naturahst sccompames trips 

Wrlle· North Ame,.can Canoe Tours. 65 Black Pornl 
Rd., N,anllc. CT 06357 or call 203-739-0791 

• No Charge to You WHITEWATER 
• We book trips for more than 100 outfitters 
• Information on thousands of whitewater/float trips 
• Grand Canyon, ldaho,Utah, Calif., & around the world 
• 1·21 Day expeditions for lndlvlduals & groups 
TOU FREE l -800,344-7U8(Callf. 1-800-882-7238) 

~!.~f!:!f.:lf.~nJer J.tM 
OUTDOOR EDUCATION 

Semestcr,lcno1n 
courses w1lh credn 

available Exct1•"11 chal• 
lengmg. c.aree,-or1en1ed 

1n1ensive 1ns1ruc11on 1n clrml). 
,r,g moun1a1nee11ng canyon 

exolora1,on ,aft1119 F11s1 ard AAI 
" , ctrllfica11ons · I Cotofldo Outward Bound School 

WRITE 945 Ptnntyfvanla SL Dept SL 
Denver. CO 8020313031837-0880 

ENVIRONMENTAL SCIENCE 
IF YOU ARE OT INTIMIDATED by science 
and math and want a stture career path. look 
into the undergraduate or graduate program in 
environmentalscienC1'at Uni~ty ofSan Francisco, 

USFli!'\ Call (415)666-6553 
W or (800)CALLUSF 

Colorado 
Outward Bound 
School 

Wnle 
Colorado Ourward Bound School 

9'5 Ponnsytv,,n1• SL o,p, ST 
DMv~r. CokHado IQ203 

(303) 331-Dl&O it 
Chllean Patagonia 

Peruvian Andes 
Tierra def Fuego 

Jo,n unIvers,1y research expedr11ons 10 study pUtna5 

loxes, guanaoos. and llamas rn spectacular wilder• 
ness se111ngs Two mps. mld-NO\IOOlber 10 mid­
Oecembet 1987 No sc,en1rt1c backgJOUnd needed 
Cosl IW< dcduc11bfe 

Call (515) 294-1240 /or dellllls 

NCREDIBLE ADVENTURES 
For Inquisitive Minds! 
Okefenokee Swamp • Barner Islands 

Great Smoky Mountains • Virgin Islands 
Everglades• Teen's Camps 

Exper1 Naturalist Leaders 
Sharing & Caring With Small Group• Since 1973 

°'1ward8ollld@ 
in the North Carolina 
Mountains and the 
Florida Everglades 
Explore yaur potential. Challenging 
rnd1vidual and group act1v1ties 
enhance your understanding of self, 
others and <he envrronmenl Special 
courses for managers. educators, women. 
adults over 55. Fmanetal a,d ,wallable 
~ 0 ~ Write or call for free Cata.log 

The North Carolina 
Outward Bound School 
Dept 50 121 N S1ertrng $1ree1 
Morganion, NC 28655 (704) 437-6112 

VACATION RETREATS 

Palmquist's "The Farm" 
Ski-Tour this winter at a rustic, 

old fashioned Farm Inn. 
Located in Northern Wisconsin. 

;:: .. 
~~ -

for metV>Uon mfonnauon call 
715-564-2558 

Palmqulst's ''The Furn" 
°' wn~ Rt. I, Box 134 

Brantwood, WI 54513 

• Hearty home· 
c:oc,;,ec,meats 

• RustJC<l10dofn 
accommodations 

' 3Skllofflelllf$0f 
gN)OmeCI and 
uac1<e01n,n, 

• WoocHred 
F,nnlSh sauna 

• $,ng•alooQS and 
!Mlodrama 

• Hor5&-drawn 
sia,gh ndes 

• Weel<ood 
pacl<ages snd 
m,d­
dlscout11S 



,. 

KAUAI VACATION HOME 
2 Bdrms, 2½ Bths. Fully furnish­
ed. Relax, Snorkel on Beautiful 
Beaches, hike Na Pall Trails. 
Free brochure · Al/ordac/e pnoes 

. P.O. Box 2221. Saratoga, CA 95070 
(713) 444·5988 or (408) 241 ·4286 

EXPERIENCE HAWAII THE 
WAY IT WAS MEANT TO BE! 
llanak1 lkarhfrnnt fksort: 2-hedmom suites. 
full kitch<·ns. r•• ,1, lush "anlcns. 4 acl\'s of bcach­
iront. :'\carhy l i mile :--:a Pali Coast h1km11 and 
wildt-rness scdusion. $70-5115 a day. 

foll Frw Direct 111 Hawaii 

(800) 367-8047 EXT. 148 

(:a I lanalr~i Colony 
~ Rc~sort 

P.O. Bos 206, Hanalei, HI 96714 

CLOTHING EQUIPMENT 

CLASSIC T-SHIRTS! IJ' l ~ -~ Da Vind, JLl>o, JF.K 
Mazal1. Shallespeate, Cheshire cat. b. • , 
Oaiw,n. Yan Gootl. Gandhi. Noet&tle. ' 
Fre,.,ct, Auslen. f'lle. Bach. ma/?/ oltffi 
f.Shlrt: (wl>te) $1150, 4/S40. ' 
Swntshlrt: S2Q. 21S3a • 
Sim: S. M t~ Ship: $1 per ,tem ;£. 
lllustmed orochu11: 75c • 
Hl$lorlcal ProdUCIS, Box 220 SC Cambridge, MA 02238 

ECOWGICAL AND 

WILDLIFE~ 
WOOO DUCKS•IOO%COTT0N HUVY• 

WT. TH;S, M,V(L; SAND $9.9.S 
MANY OTHEII WILDLIH DESIGNS 

Flt££ CATALOOUf 

MOUNTAI TOP I D. 
DfPT $, 10)( 66, IDlN, VT 056.52 
DIEALflt INQUlltl no 

MEN'S WIDE SHOES 
EE-EEEEEE, SIZES 5-13 
Extra wtdth for men who need 
n, in excellent variety, styling 
and quahty. Available 
only through our 
FREE CATALOG. 
Sendforltl 

THE WIDEST SELECTION 
OF THE WIDEST SHOES ANYWHERE! 

NAME _____________ _ 

AOOAESS _ ___ ________ _ 

C/1Y ______ STATE ___ ZIP __ _ 

HITCHCOCK SHOES, INC. 
Dept. #16K, Hingham, MA 02043 

September 1 is the deadline for the 
November/December issue. Send your 
payment aod art to: Sierra AdVenture, 
730 Polk Street, San Francisco, CA 94109. 

' -j,,. ~ ,:_:--

for Discriminating T·ShirtCoh;~tors 
llo\·.,ud ut.lf)l,o<, ll<o, 578Q Mor.iros< C081~02 1.JOJI 219 75J7 - -

HIKINO • atCVCLING • AOCK Cl IURING • X.C SKUNO 

"YOU CAN FEEL IT IN YOUR BONES1 

S.nd lot FREE broduJre: Nf'W TRJBE. 
"'5Army $.I' _.3J01 ,S.,,Fntncltco, CA94'1H1(4tS>W-otJO 

~
.WILDLIFE 
T-SHIRTS :. CATALOG. 

~~-
JIM MORRIS P.O. BOX 2308 DEPT BJ f l:l 

BOULDER. CO 80306 (303) 444-{143() Ii~ 
Satfsfaction Guaranteed! Shara the Earth! ~ e 

I:] I:] I:] I:] l:l"I 

Goose down ves~ sale $34 
Be warm and cozy In a light \\llighl goOSl' down VN. 
Durable nylon fabric. from zipf>er and ,nar,s Great 
for skiing, hiking or just arourKI I he home. Fully 
l(llarantred. Order M\)' or burgundi. Men's and 
Women"s Sizes XS, S, M, L, XL. Reg. $60, Sale $34 
Shippmg and handlln.l(. $3 

0 Order b) pmrw with MC or VISA. 
call 4161472-21-'i-1. 

0 Use MC, VISA or ch{>(,k for mail order... 
CA residents add 6\ ta.~. 

<"WARM 'TTIINjS 
180 Paul Dr., Dept SC/San Rafael, CA 94903 
415/472-2 IS4-48·Hr. Service-MC and VISA 

* BEAR FLAG SHIRT 
100¼ COTTON BEEFY T ' 
S. Steeve$10 L. Sleeve$1.t 
Cotlon/ Polv Sweo11h1rt 520 
S M.L.Xl $2 Shpg, CA odd 6~. 
Che<k , VISAfMC f , Sign. E~p 

..:.;.' ~.;:z. ,. ;i.l'.-,~ ;;s.. UZUMATl TRADING CO. 
.5660 Bojodo Ave 

Atosc.odero. CA 93422 

OR 1 •800•527 •5717 (Co.} 
we Al SO DO WHOLESALE 

PRODUCTS SERVICES 

ifjRiverwood 
- '.2Mtt Farm· 

tvatural roodSDirrci by Mail/ 

Lake-Grown Northern WIid Alce • WIid Alce/ 
Buckwheat Pancake Mix • Pure Maple Syrup 
Buckwheat Honey • Gourmet Popping Corn 

• Anesi qoah1y - Pure and wholesome! 
• No preservatl\re.S - prOffli)t shipment• 

• HC>J1day g1h-gNm9 I 
• Sa1is1actton Guaran1eedl 

C•IJ/wrh• fo, d•.JClflHJV• ordH lorm RtVERWOOD FARM 
3200 Lynn Ave,, Mlnneapoti., MN 55416 (612)925-1085 

Buck Paddle & Oar, Inc. ~ 
Quality hand-crafted solid Ash oars and 
paddles. Write or call for free catalog. 
Dealers welcome. l, 
Buck Paddle ilnd Oars HCR 66, BoK 50 
Howland, Maine 04448 207-732-4383. 



BELUGA BALLET 

Graceful white whales, soaring 
through sunlit water. Soothing 
orlginal music. I nsplrlng,_ tran­
quil, meditative. V.H.:,. 30 
min. repeating pattern. $19.95 
+ $3.00 postage and handling. 
Radercnrome Video, 144 Rte. 
306, Monsey, N.Y. 10952. 

VIDEOS-WIWERNESSINA 1TJREISPACE 

Yello~'Slono, Y0>0mil<. Cnnd 
Can)'On, Tt1ons. Aluka. 
Volcanos. 0.-.r 80 PTograau 
fR EE CA TAJ.()(; 
WRITE TC•. 
BEERGER 
PRODUCTIONS 
3217-H-Nvilk. Lat V-~v 89102 USA. F02) 876-2328 

EXPa:l>RATION & TRAVEL BOOKS 
Himalayas, Tibet, Climbing, Maps, 

Guidebooks, Narratives, New & O.P. 
Call or Write For Free Catalog 

Michael Chessler Books 
PO Box 2436 #33, Evergreen, CO 80439 

(303) 670-0093 (800) 654-8502 

,.,. ENVIRONMENT AL 
,~/-/:-;\~_-. OPPORTUNITIES 
·:-:~, . · ·' ::=: Monthly bulletin llsl$ Jobs 

: : throughout the U.S. Write 
·• · for FREE descriptive bro-

~ ~ chure: EOS P.O. Box 670, 
-- Walpole, NH 03608. 

Next time you're 
in San Francisco, 

visit our store. 
We have a complete selection of enviro n men• 
1al book~. trail guides, To1ebooks:t and of 
course, the Sierra Club cup. \'i/e'rc on 1he 1s1 
floor of the Club Hcadquancrs at no Polk 
S1reet, (415) 923-5600. 

10-5:30, Monday-Friday. 

Sierra Club Store 

ENAMEL ANIMAL PINS, 
earrings. Handcrafted, kiln-fired 
signed and dated. Wonderful! 
Over 200 designs, from $5 to 
$25. For complete catalog, send 
22¢ stamp to: 

Rachel Val Cohen Enamels 
Box 145H. 

Minisink HIiis, PA 18341 

Send payment and art to: SierraAdVenture, 
730 Polk Street, San Francisco, CA 94109. 

_ _ _ ._..,. CAMP WITH YOUR PET! 

NO FLEAS 
+ 

NO TOXINS 

..... ..,-....... hlMfhM ...... 
Owr.,.Pf'IMl.t111ciwttikM,Hf\bNt,.._e111t,to,n ......,._.._...,...+tt,w.,_""'90N""IOL 

a,.,dPr: 111 .. t,Nf' (,0~1W) to, CM ffld -.Y .,._..,..,..,ar112.•, w.....,Nt• 
IMd CMCll,o,,..,.,,.., .,-., let U.4..M,, ,._U: .. fiOfNH;{..U~Mdl"-' 

.. ...... , t6 Oltdftc1fN -..., 
,.o ... 11t, ~ ..... .. NJ CIH02. 

HMl~JMl:tlillN, 
,.ium wtlf'lllt lO drt• I« tvll NMM... 

YOORHOME 
+ 

D.FlEA 
• D. Fle.- Kit 100% non-toxk 

• Easy • you· re an expert in ten minutes 

• Takes minutes per room, lasts months 

• Risk-free • moneyback guarantee 

P.S. Don'! delay, lite neas are bteedlng . . . now! 
. . Ullder the n:/rigeralor? 

Call today · D. Fl.EA (415) 65S.3928 
P.O. BOX 8461 

EMERYVILLE, CA 94662 

CARRY A TUNE 
mport~ ltloh Pennrwhloti. ,s a quality, 

mckel-plaled br.1ss lnslrument Ple;,song, 
llule•hke •~e goes wlln gu,1ao. e1c 

Su,onsongly easy 10 lea,n Pennywnostle & 
130-pg beginner S011gbook St 2 95 

Above plus 1ape<j lessons S22 50 
Ema whistle 10< duets S6. CA aod 6'11 

MrnsJrel Music P,O Box 28692 C Sanla Ana CA 92799 

100% COTTON 
COMFORTER 
COVERS 
200 THREAD COUNT 
• WHITE • CREAM 
• PEACH • ROSE PINK 
• STONE GREY 
• WEDGEWOOD BLUE 

COMFORT ZONE 
P.O. Box 25870 

Los Angeles, California 90025-0870 

cXa11JJoufs 
Mayan Design Hammocks 

HANDWOVEN COMFORT 
Indoors or Outdoors 

FOR 
FREE 

BROCHURE 
Cati Toi Free 

1·800-HANGOUT 
or 1n Colorado 

(303) 449-8896 

s 11 :· N u .-1 .-\ D VI:' ., · r l · N I:" 

Advertise io AdVeoture, Sierra's 
display classified section. 

Reach 400,000 active, affluent 
members who read Sierra, travel 
extensively, and who support the 
advertisers, particularly mail-order 
finns , that buy space in Sierra. 

Make AdYenture your first 
media choice for a limited adver­
tising budget. AdYenture offers 
instant, economical access to 
proven responsive readers. 

Display Classified Rates 
l x 3x 6 x 

One Inch $220 $190 $180 
Two Inches 415 360 340 
Three Inches 620 540 515 
Four Inches 810 720 675 
Fra.ttions of •n orn:h figured 31 a percentage of 1he one­
tncb rate. No billing. No commission~ or dl)C()unts 

Call Lorraine Vallejo for information on 
AdVenture advertising at: (·-115) 923-5617. 
The deadline for November/December is 
September J for payment and art. 





( [ . 1:' S '/'I() .\ · S l '- .-\ .\ · S lI' I:' RS 

Is it true that peregrine 
falcons are back in their 
native nesting grounds after 
almost becoming extinct due 
to DDT? (Dora Whit.linger, 
Claremore, Okla.) 
Falco peregri1111s is making a 
comeback, and not just in 
the wilderness. The raptor 
has become an urbanite, 
nesting atop skyscrapers in 
cities such as San Francisco, 
Salt Lake City, Baltimore, 
and New York, where it is 
safe from other predators 
and hunters and food is 
plentiful. (Pigeons are a 
favorite peregrine snack.) 

The bird's successful re­
covery can be attributed 
largely to the work of the 
Peregrine Fund ac Cornell 
University in Ithaca, N.Y 
In 1970 the Fund launched 
the nation's first peregrine 
breeding and reintroduction 
program. Now two affili­
ated centers conduct similar 
programs: the Santa Cruz 
Predatory Bird Research 
Group at the University of 
California, and the World 
Center for Birds of Prey in 
Boise, Idaho. 

Approximately a thou­
sand peregrine pairs once 
inhabited the continental 
United States, but by the 
mid-1960s the species was 
nearly extinct. Now the 
count is up to between 300 
and 400 pairs nationwide. 

A swarm of bees has built a 
hive in a tree in our city 
yard. Someone told me that 
the bees could be a threat to 
our pets or to neig l1borhood 
children. Is this true? (Edna 
Ostrum, Turlock, Calif.) 
Although the disposition of 
bee species varies greatly, 
a colony near one's home 
is generally no cause for 

alarm. As long as the colony 
isn't too close to ground 
level and is protected from 
direct threats (such as rock­
throwing children), chances 
are it is safe to leave the hive 
alone. 

According to Dr. Eric 
Mussen, an apiculrurist at 
the University of California 
at Davis, the existence of 
one hive in an urban yard or 
flower garden will not sig­
nificantly increase one's 
chances of being scung, nor 
will it dramarica1ly alter the 
local bee population. 

However, if bees sense 
danger to themselves, the 
hive, or the queen, they may 
sting. If this causes concern 
for pets, small children, or 
adults who suffer severe al­
lergic reactions to stings, it 
is possible to have the hive 
removed. The names and 
phone numbers of bee-
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keepers who render such 
services are available 
through the SPCA, public 
health department, or api­
cultural groups in your area. 

How many arches are in 
Arches National Park? 
(Betty Mott, New York, 
N.Y.) 
Located near Moab, Utah, 
chis 82, 953-acre park exhib­
its some of the country's 
most unusual sandstone 
formations, and contains 
roughly 200 arches. This 
figure may increase, how­
ever, as explorers penetrate 
the less accessible areas of 
the park, and more arches 
are revealed. 

It's been 25 years since the 
publication of Rachel Car­
son's Silent Spring. How 
much progress have we 
made in halting the cl1emical 

~ ab1tses that she described in 
l lier book? (Sara H erman­
g son, Bend, Ore.) 

.Rachcl Carson's landmark 
book got short-cerm results. 
The pesticide DDT was 
banned for use in the United 
States in 1972, and the 
chemical industry shifted 
away from most chlorinated 
hydrocarbons, the chemical 
family that includes DDT. 

However, a new genera­
tion of pesticides has 
emerged-many of them 
water-soluble and designed 
to be used in smaller 
amounts. They arc sup­
posed to kill a targeted spe­
cies fast and then break 
down into less-dangerous 
substances. 

But these post-DDT 
pesticides have brought with 
them a multitude of unan­
ticipated problems. While 
they do break down when 
exposed to air and sunlight, 
they can also be washed into 
groundwater supplies, 
w here they degrade very 
slowly-if at all. 

So while we've stopped 
killing nontargeted birds 
and other wildlife with 
DDT, we arc now befouling 
our own drinking-water 
supplies. A 1987 EPA study 
revealed 20 types of pesticide 
residue in groundwater sam­
ples from 24 states. 

Even the DDT ban was 
less than complete. The 
chemical is no longer used in 
this country, but U.S. com­
panies continue to sell large 
quantities of DDT co devel­
oping countries. 

Meanwhile, our chemical 
dependency has grown. 
Pesticide use has more than 
doubled since 1962-the 
year that Silent Spring hie the 
bookstore shelves. 





By trapping all the best features in the YASHICA 230AF, we've set 
photographers free. The 230AF 35mm Auto-Focus SL R's "TRAP 
FOCUS'' lets you capture the action shots that have been nesting 
in your imagination. 

There are 3 Auto-Focus modes: Standard AF, for general "Point­
and-Shoot" shots; Continuous AF, for "follow-up" focusing on 
moving subjects; and the highly unique "TRAP FOCus:• which auto­
matically trips the·shutter when a subject enters a pre-focused zone. 

The YASHICA 230AF is the first Auto-Focus SLR system 
offering automatic backlight compensation that adjusts instantly 
for perfect exposures, plus an integrated auto-flash system. It auto­
matically loads, advances and rewinds the film and automatically sets 
the film speed using DX coding. AJJ backed by a 3 year U.S. warranty. 

Visit your nearest YASHICA dealer and ask to see the 
YASHICA 230AF with the amazing "TRAP FOCUS" mode. Once 
you see how it sets you free, you'll be soaring with the eagles. 

~=~~~~~~~ YASHICA 2:iD-~F 
K!mlli 'O l987 VASHICA. INC .. DJY,slonorK,-nlot<ma11onal, loc.Alln1~1>re,ervcd WE PUT A NEW fO(US ON PHOTOGRAPHY, 


