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for the Sea of Cortez in 1940. Steinbeck and Ricketts, a marine biologist, 
living aboard a 75-foot sardine boat, scouring the eastern Baja shoreline, 
immersing themselves in the physicality of science. In the intro to The 
Log from the Sea of Cortez, Steinbeck writes of the different ways to 
experience the world. One can analyze, chart, and name in a laboratory, or 
one can wander into the tide pools and feel the Mexican sierra in the line 
cutting through flesh while pulling in a hooked fish.

I am no John Steinbeck and my geoscientist friend Nick Silverman is 
not Ed Ricketts, but we wanted to apply their casual literary-scientific 
technique to a small but vital aspect of global warming. We felt no need 
to prove that climate change is happening. All the science confirms that. 
And even the oil companies are gearing up to take advantage of melting 
arctic roadways. But neither did we want to deliver yet another cascade of 
slogans for the drumbeaters on the left. 

Nick’s little piece of science involves trying to determine how climate 
change will affect weather in our mountains and, ultimately, our water 
supply. We decided to walk through the landscape that Nick analyzes via 
computer maps and models. There was no actual data to record for our 
trip, just a chance to wander in what geoscientists call “complex terrain” 
and what we call “mountains.” We’d traverse for three days through the 
high alpine of Montana’s Glacier National Park, then float down one if its 
main drainages, the North Fork of the Flathead River. Meandering under 
the August sun would give me plenty of time to grasp what Nick knows 
about climate change and the underrated importance of our mountains.

We leave Nick’s home in hot Missoula as the fire 
season settles into a steady burn. Yellow smoke forms a ceiling over the 
mountains like a reflection of the dry pastures streaming past. The haze 
dissipates slightly as we hit the Flathead Valley—a vital agricultural zone. 
Nick points to the Mission Range where some of his climate modeling 
work is based.

The Missions are a lonely Montana chain of bulky flanks and crumbling, 
sharp peaks that rise steeply to more than 9,000 feet from the Flathead 
Valley. In winter this island range of the Rockies gets pasted in snow, but 
there are no ski resorts in the Missions. Even backcountry skiing requires 
heinous bushwhacks and long approaches to access the high powder. 

Nick uses the Missions as an opportunity to explain orographic uplift. 
He asks me to remember the last middle school science fair I attended. 
I envision large trifold poster displays and glassy-eyed parents walking 
around with fruit punch in Dixie cups. On one poster, a thunder-gray 
cloud moves over a flat green landscape. The warm wet air is carrying 
moisture accumulated from evaporation off the Pacific. In the middle 
frame, the cloud hits a steep mountain range like the Missions, and the 
warm air is shoved upward where it cools. Cold air can’t hold as much 
moisture, humidity increases, rain or snow forms, and the cloud wrings 
itself out like a loaded sponge onto the mountains. By the time the cloud 
passes over the peaks, it has shed much of its precipitation and arrives to 
the next valley drier. This imbalance of precipitation from windward to 
leeward aspects, caused by orographic uplift, is what scientists and middle 
school science fair contestants call the rain shadow effect. 

As skiers and mountain bikers, we live by this simple science. Clouds roll 
off Utah’s Great Salt Lake before cooling over the famed Wasatch Range and 
taking a two- or three-foot deep powder dump on Alta and Snowbird. To 
the south and east in Vail or Summit County, Colorado, a big storm brings 
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half that. Much of Colorado is in Utah’s snow shadow. The evidence 
is in the prickly pear cactus and yucca plants on those high elevation 
leeward slopes. Or you could just follow the mountain bikers. For a 
respite from winter, westerners drive a few hours to the nearest desert 
where a distinct lack of orographic lift and a strong rain shadow allow 
year-round cycling—at 5,000 feet.

The Rockies are staggeringly dry compared to the Pacific Northwest. 
I once lived on Lake Crescent at the north end of Washington’s 
Olympic Peninsula. There, water-laden Pacific clouds groan east, 
colliding with the fist of Mount Olympus, the 7,979-foot glaciated cap 
of the peninsula. Olympus collects 220 inches (18 feet) of rain per year—
the most in the lower 48. As the clouds continue east, pushed by the 
strong, southwesterly Pineapple Express arriving on a nonstop from 
Hawaii, they pass over Lake Crescent, shedding an average of 95 inches 
on the west side of the lake and only 80 inches on the east side, just 10 
miles away. The purge continues until the clouds appear 30 miles east 
of Olympus at the semiarid community of Sequim. By then the low 
pressure systems only release 17 inches of annual precipitation. 

The world’s largest spruce, western cedar, and Douglas fir trees 
thrive on one side of the Olympic Peninsula and 30 miles away 
farmers harvest wheat. But the process doesn’t end there. Those 
same clouds quickly refuel on evaporative moisture pulled from 
Puget Sound just in time to run into the mother of all snowmaking 
monsters, Mount Baker, which regularly hordes the thickest snowpack 
in the world and holds the record for the deepest snowfall ever 
recorded—1,140 inches (95 feet) over the 1998–99 season. 

The basics of the water cycle, orographic uplift, 
and rain shadows are indeed simpleton science. The 300-year-old 
Spanish acequias (“irrigation ditches” to cowboys) of New Mexico 
serve as testament that mountains have always been our most effective 
rainmakers and water towers. Without these vast regions capable of 
holding snow and releasing it slowly deep into summer, much of the 
Earth would be arid and inhospitable. 

Now, in an age of rapid climate change, Nick and his fellow 
geoscientists want to get deeper into the mountains to better 
understand how their jumbled, complex terrain attracts, stores, and 
sheds water. And if certain mountains might see more snow.

If that sounds counterintuitive given broader global trends of 
drought and receding glaciers, it’s because science is not a polemic 
to argue over, science is enigma and nuance. Going back to that 
rudimentary deconstruction of orographic lift, warmer air holds 
more moisture. As air temperatures increase some mountains like 
the Missions might actually get more snow each winter and shed 
more water each summer.

The trick is to figure out which mountain ranges—and which 
exposures on those ranges—will see more rain and snowfall, and which 
will not. Just as any backcountry skier regularly considers aspect, wind 
direction, wind loading potential, cold sinks, and sunny patches to 
assess avalanche danger and skiability, Nick’s work takes into account 
the same factors, only to predict meltwater, not face shots. 

The goal is to determine if we can continue to rely on mountains 
for life-sustaining drinking water and agriculture as the weather 
patterns trend schizophrenic.

Before we can begin our hike—and after we hitch 
a ride from our car at the takeout—we need to stash our one-man 
packrafts behind the Polebridge Ranger Station. The plan is to traverse 
out of Glacier via the Bowman Lake drainage before floating the river 
to the car. More to the point: The Bowman Lake exit places us within 
flip-flop walking distance to the Polebridge Mercantile and its sloping 
wood floors, high ceilings, and Wild West facade—a post-hike island 
of culinary indulgence. Cold bottles of dark Moose Drool, scones, 
and huckleberry muffins can be found there. And next door at the 
Northern Lights Saloon, hamburgers, apple pie, PBRs, and live music 
serve as incentive for our pilgrimage. 

That night, we sleep among the RVs at the Lake McDonald 
campground and catch the morning’s first shuttle up Logan Pass. 
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The air cools as we reach the saddle, but we don’t hang around long. 
The Continental Divide snakes its way ahead of us. There’s nothing 
technical or heart thumping about our intended route, the Highline 
Trail. To me it’s an intimate course through the curves and contours 
of the mountain and a chance to get off pavement for three days. To 
Nick, it’s a cross section of complex terrain.

Because of bureaucratic permitting restraints, we have to camp 
the first night just seven miles in at Granite Park Chalet. We drop 
our bags inside and our ice axes rattle on the stone floor, 
attracting curious looks from some of the overnight hikers 
visiting the lodge. The rangers had told us we might need 
them for the upcoming Ahern Drift.

We grab binoculars from the hut and Nick points 
to a long plateau less than a thousand feet below us. 
Thin, burnt pines make the flat, dry expanse look like 
a cartoon of a mangy dog’s back. There’s a SNOTEL 
station down there on Flattop Mountain, collecting 
temperature, snowpack, and other weather data as it has 
for decades. It’s one of only two SNOTEL stations in Glacier, and at 
6,300 feet, it’s the higher of the two. Four thousand feet below the 
summits, it’s not even above tree line. 

The National Resources Conservation Center set up the data 
stations beginning in 1980. Today, there are more than 700 SNOTELs 
in 11 Western states. Many were positioned where “snow courses” had 
been recorded since the late 1940s. Snow courses are a series of hand-
measured snow depth and density measurements taken every 100 feet 
over a thousand-foot transect, then averaged. Some lucky researchers 
still dig snow courses on the first of each month, but much of 
the work has been turned over to SNOTELs for snow pillow, air 
temperature, and precipitation data. 

Gauging the Western snowpack dates back to the turn of the 
century. But surprisingly, climate change research and theory can trace 
its humble roots back to the 1950s, when Dr. Charles David Keeling first 
analyzed CO2 levels in the air rushing past the Mauna Loa Observatory. 

Those initial readings revealed the air contained 310 parts per million 
of carbon dioxide. In 2005, when Keeling passed away, that number 
was at 380 parts per million. A few years from now CO2 will exceed 
400 parts per million, with accelerating rates ahead. It was Keeling who 
first suggested that the Industrial Age caused the spike. For perspective, 
preindustrial air trapped in glaciers reveals CO2 levels of 280 parts per 
million. Since carbon dioxide traps heat at the Earth’s surface, more 
CO2 means more heat—thus global warming. 

The SNOTELs do a decent job at their designated task—predicting 
spring runoff and flooding—but they weren’t built for climate 
change studies. The stations aren’t adept at gathering the type of 
data scientists need to understand complex mountain terrain and 
snowpack. Looking down on the Flattop SNOTEL, it’s clearly 
missing much of the high-elevation subtleties. It’s like positioning an 
umpire in the outfield to call strikes at home plate. Which is part of 
the trouble in analyzing complex terrain—it’s hard to get to. We’re 
out here in summertime, under blue skies with T-shirts on. There’s 
hardly any snow to measure. But in winter, barring an expedition-like 
undertaking, it’s borderline impossible to record data. And the answer 
isn’t to simply add more instruments up high and leave them—
the weather being studied is too abusive for most data collecting 
instruments to withstand. For now, the SNOTEL stations are vital to 
furthering science. Researchers like Nick need more accurate, specific 
information from higher up so they can better help their communities.

Cold bottles of dark Moose 
Drool, scones, and huckleberry 
muffins can be found at the 
Polebridge Mercantile.

From left to right: The jumping bridge on the 
Middle Fork of the Flathead. A customized truck 
parked at the Northern Lights Saloon. Polebridge 
Mercantile, outpost of culinary indulgence. A De-
troit philosopher takes in live music at Northern 
Lights, and Polebridge costume night brings out 
the bubble fairies and Bavarian beer maids. 
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After a cold Coke pulled from the chalet’s solar-powered 
fridge, I slip on flip-flops and let my toes breathe. The upcoming back-
to-back 20-plus mile days in big boots on a hard trail are going to hurt. 

Setting out, we navigate the short jaunt from the chalet up to the 
Grinnell Glacier Overlook, passing a grizzly in a meadow on the way. 
At the notch in the Continental Divide we peak into the Grinnell 
Glacier Basin. Crevasses rip through the dirty, late-season glacier like 
blue wounds. A slightly cloudier alpine lake remains half frozen, 

slowly draining to the east. 
Straddling the Divide, we look into two microclimates and 

microecologies; twins who look alike, but end up going in completely 
different directions in life. On the sunny side of the Divide, the warmer 
ecosystem extends in a postcard-perfect slope of chest-high bear grass, 
columbine, lupine, and Indian paintbrush. Enough abundance to keep 
the grizzly well occupied with its foraging. At the same elevation, on 
the Grinnell side, the cold, dark, brooding twin rolls into a menacing, 
steep-sided basin of rock walls cradling one of the park’s largest glaciers.

In the summer of 2010, a young grad student named Adam Clark 
spent a season placing sensitive data-collecting tools on the Grinnell 
and other remote park glaciers. To install all that equipment, Clark, 
a legit mountaineer who’s guided on Rainier, Denali, and Aconcagua, 
hauled 500 pounds of gear, hiked more than 300 miles, and gained 
and lost close to 50,000 feet in elevation. The equipment recorded 
data for 39 park glaciers. 

Clark was working with University of Montana geosciences 
professor Joel Harper, who has been studying the amount of water 
stored in the snowpack and glaciers of Glacier National Park, 
Greenland, and the Himalaya. Despite the scary headlines about 
receding and disappearing glaciers in magazines, newspapers, and 
scientific publications around the world, some scientists are pulling in 
the reins a bit on the global doomsday predictions. Not because they 
want to become a visiting scientist on Fox News, but because they’re 
finding that climate change doesn’t affect mountain snowpacks, and 
therefore glaciers, equally. 

“You hear a lot in mainstream media about Glacier National 
Park’s glaciers disappearing,” says Clark. “But we are only intensely 
monitoring one glacier—the Sperry—of 39. There are lots of questions 
and a lot of unknowns. We need more mass balance monitoring—the 
difference between accumulation and melting—to understand the 
others. The only way to get a handle on glacial recession is through 

mapping the terminus with GPS. With old maps and old photos, 
we’re not really understanding how glacial mass is changing.”

As if on cue, halfway around the world, David Breashears—the 
mountaineer, conservation-adventure filmmaker, and entrepreneur—
has made the Himalaya his geoscience laboratory. With up to 45,000 
glaciers in the Himalaya and the world’s densest populations needing 
its meltwater, complex terrain research is a hot subject.

Breashears has taken advantage of what he calls the Golden Age 
of funding for climate change studies. Grants fund his project to 

trace signature isotopes from their upper accumulation 
zones down to the meltwater. The idea is to track the 
entirety of the high altitude water cycle. Breashears and 
his crew are more like the Adam Clarks, the highly 
capable gophers gathering the facts, comparing them with 
whatever historical info they can get their hands on, 
and sharing their findings with scientists via a Microsoft 
interactive media project. And with Breashears’ research 
too, the takeaway is that all glaciers aren’t affected by global 
warming in the same way. 

As Breshears emphasizes, the people living in the arid 
Indus River Valley west of the Himalaya simply need to 
know how climate change will affect the glaciers that supply 
their water. Theirs is a story of cold winters and compacted 
ice, which are actually proving to be relatively stable. 
Meanwhile, in the eastern Himalaya (more monsoon effect 
than the west Himalaya’s winter westerly pattern), the story 
is of warmer mountains and rapidly retreating glaciers that 
could leave crops dry.

“We’re looking at a long mountain range—a 14,000 mile 
arc,” says Breashears. “We like to use a comparison to 
the U.S. map: If you placed K2 in northwest Colorado, 

Everest would be all the way down in Orlando, Florida. There’s a big 
difference in intensity from the sun, among other things.”

It’s midmorning on day two of our loop and we’re still in 
the shade of the Continental Divide to the east. The sun’s long rays 
spill over our heads, cut sharply by the jagged ridge a thousand feet 
above the trail. We round a spine of the continent’s most decisive 
highline, and there it is, what the rangers warned us about and 
why we’ve been hauling ice axes on our packs: The Ahern Drift. A 
stubborn, steep, icy, snow slope stuck on the northwest-facing curve 
of the Divide like a back-shoulder nicotine patch. 

Were it as big as it was described to us in the permit cabin, we 
might have had some trouble. But at 70 yards long and 30 yards wide, 
we don’t even get our ice axes out to cross the snow impeding the 
trail. Instead, we take a few giant scree steps down and walk around 
the base of the drift and back up onto the dry trail. It proves to be the 
only snow or ice we directly encounter on our 20-mile traverse. 

As we walk, we wrap in and out of the deep cirques of the 
Highline Trail, following the contour line into bowls scooped out 
by Ice Age glaciers. Between Granite Park and the beginning of the 
descent into Waterton Lakes (about 14 miles), we only see three 
people, a ragtag work crew reinforcing the trail below Mount Kipp. 

From Kipp, we cross a long alpine meadow thick with wildflowers, 
butterflies, bees, and an occasional mosquito. The sparse vegetation of 
the high alpine gives way to a thick tangle of alder and willow as we 
drop slowly into the Waterton River valley. Humidity oozes out of 
the lush hillsides. We perspire like running mules, feeling the subtle 
climate changes Nick’s been talking about. A west-southwest aspect 
and warmer temperatures feed the dense alder and ferns on lower 
slopes, and the plants act as thirsty anchors for snow and rain. A minor 
climate shift changes the vegetation mix in these pockets, which can 
alter the hydrology of the entire watershed. 

Since carbon dioxide traps 
heat at the Earth’s surface, 
more CO2 means more heat—
thus global warming.
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At Waterton Lake we sit in the sun, boots off, on a small delta of 
fine sand that’s been carried down from the Divide over eons. The sand 
grains followed the same route we took, tumbling in the stream we 
listened to on our descent. We meet two other backpackers, and Nick 
chats them up as he is prone to do. (He once sat in his kayak, leaning 
against a Skykomish River boulder northeast of Seattle, immersed in 
conversation with a raggedy looking dude who appeared out of the 
cedars. While they talked, the guy’s buddy busted a window on Nick’s 
truck and robbed us silly.) But I don’t blame Nick for wanting some 
new conversation after 20 miles of trying to explain science to me. 

After a night at a Waterton Lakes campground sitting around a 
fire and eating dehydrated trail food with our newfound friends, 
we head west toward our rafts—and the waiting burgers and beer 
of the Polebridge Mercantile. The hungry meadow has nearly 
consumed the trail, this being its voracious, fleeting growing 
season, and we’re drenched from the car wash of dripping grasses 
and ferns by the time we hit the trees and start the slow slog 
toward Brown Pass. The air cools as we hit the alpine again, 
and we know from the map that another elusive glacier, the 
Thunderbird, hides out in a cirque to the south.

Beneath us in the Flathead Valley, an American soup of people—
native tribes, city developers, farmers, recreationalists—want to know 
what’s going to happen to the water pouring down from Glacier. It’s 
the same dilemma the inhabitants of the Indus River Valley face. And 
scientists like Nick feel the pressure to figure out the questions up high 
as soon as possible. It’s no longer good enough to simply acknowledge 
that the planet is heating up. The nuance of science means the story of 
climate change and mountains must be told a thousand different ways.

Nick and I walk mostly in silence the final 10 miles 
from Brown Pass down to Bowman Lake. There we wrench our trail 
boots off and wade into the cobalt glass of the lake. The walls of this 
watershed are mirrored in the water below. We sink in and appreciate 
the weightlessness until the cold-water burn gets down to our bones. 
Then we wait for a ride out on the dusty road to the Polebridge Ranger 
Station. Like exhausted cowboys without the horses. Or the chaps. Or 
the guns. Just like backpacking buddies, I guess. 

Our rafts, PFDs, and paddles are still there. We carry them to a 
flat spot by the river and set up camp. In flip-flops, we walk the 
dirt road into Polebridge where we sit at a picnic table, listen to a 
couple play the violin and accordion, and order PBRs and burgers. 

In the morning we get light-headed blowing up our pack 
rafts. Two young guys approach us, one carrying a large video camera. 
They are making a documentary on Montana’s rivers. The Flathead is 
one of the few rivers with a Wild and Scenic designation—the river 
equivalent to pristine wilderness. They ask us why we’re here. 

The sun climbs over the Divide to the east and it’s suddenly a 
warm summer day. We tell the guys we’re taking the Flathead down 
to our car to complete a figurative loop. We discuss the water cycle 
and orographic lift; rain shadows and complex terrain; and glaciers 
and mass balance in a warming world. We talk about the potential of 
thousands of little high mountain laboratories; about backyard climate 
change; and the topography of hiking, skiing, and biking. 

Then we drop our rafts in the cool river, throw our packs in the 
bows, clip the beer net to the stern, plop down lounge chair style, 
and let gravity take over. 

Previous page: Nick Silverman at ease on the final river stretch 
of a four-day loop through Glacier National Park.
This page: Midway through the Highline Trail, Nick takes the 
scree route below the shrinking Ahern Drift.




