The Snows of Yellowstone

by Phil Farnes

Snow and winter are considered by
many to make for a miserable time of the

year, something that we could live with-.

out. Yellowstone National Park is often
referred to as a cold, frozen wasteland in
the winter. In reality, winter and its asso-
ciated snowfall in Yellowstone National
Park are an essential part of this ecosys-
fem.

There have been significant efforts to
monitor snow and understand its influ-
ence on park resources and ecosysiem
processes. One of iy particular interests
has been in how siow influences wild-
Jlife, and howchanges in the forest canopy
influence the snowpack and runoff from
mountain watersheds.

Yellowstone’s Snow Database

Data on Yellowstone’s snow comes
from several sources. The weather sta-
tion at Marmumoth has one of the longest
records in the west. The U.S. Army started
collecting daily data on precipitation and
temperature in 1889 and the weather sta-
tion still reports daily values for precipi-
tation, maximum and minimum air tem-
peratures, snowfall, and snow depth. Simi-
lar measurements are made at many oc-
cupied areas around the park. Collection
of data from these sitesiscoordinated and
archived by the National Weather Ser-
vice.

Snow course measurements in the
Sunake River drainage of the park were
initiated in 1919 at Aster Creek, Coulter
Creek, Lewis Lake Divide, and Snake
River Station to assist in operating the
dam onJackson Lake. Other snow courses
were established in the 1930s. Manual
measurements of snow depth, snow wa-
ter equivalent, and snow density are usu-
ally made on the first of January, Febru-
ary, March, April, and May each winter.
These are reported to and made available
by the Natural Resources and Conserva-
tion Service {(NRCS), formerly the Soil
Conservation Service (SCS). In recent
years, automated SNOTEL (Snow Sur-
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vey Telemetry) sites have been installed
at some of these locations to report daily
values year-round for snow water equiva-
lent and precipitatidn, as well as maxi-
mum, minimum, and average air tem-
peratures,

Remote Area Weather Stations
(RAWS) are relatively new and are pri-
marily used for fire weather. Precipita-
tion, temperature, wind, solar radiation,
and relative humidity are commonly col-
lected parameters; however, sore of these
may not be available during winter.
RAWS data are available through the
Fire Cache at Mammoth.

Many short-term measurements have
been laken at weather monitoring sites in
and near Yellowstone National Park and
at many other locations. These records
are available in the park and from NRCS.

Seasonal and annual precipitation is
quite variable across Yellowstone. About
30 0 33 percent of annual precipitation
occuys as snow at lowerelevationsand up
to 70 percent falls as snow at higher

elevations. Average annual precipitation
varies from about 11 inches at the North
Entrance to more than 70 inches in the
higher elevations of the southwestern part
of the park. The deepest snow depth mea-
sured at a snow course was |67 inches at
Lewis Lake Divide, An aerial observa-
tion of 211 inches of snow depth was
recorded at the Pitchstone Platean aerial
marker. The average annual precipitation
for Yellowstone is about 39 inches. Indi-
vidual years can be as low as 60 percent
to as high as 150 percent of the long term
average.

From Snow to Water

Snow that accumulates across the
higher elevations during winter and early
spring provides snowmelt runoff during
the growing season. This water supports
significant downstream recreation, agri-
culture, and industry, as the park and
surrounding mountains are the head-
waters of Yelowstone, Madison, Gallatix,
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Snake, Shoshone and Falls rivers. Water
from the melting snow percolates into
underground channels and recharges the
soils, as well as the thermal areas and
storage areas for springs and seeps. High
spring flows carry sediment downstream,
redistribute gravels, and maintain creek
and river channel] configurations.

Growth in most plants is not initiated
until snow disappears in fhe spring and
air temperatures exceed biological zero
(usually considered to be about 41°F or
5°C). Some shiubs may initiate growth
when their crowns become snow-free and
air temperatures warm enough to induce
plant growth. At higher elevations, the
year-to-year variation in when an area
becomes snow-free may vary by as much
as six weeks. Soil moisture along with
warm temperatures and nutrients in the
soil enables plants to grow. Trees, grasses,
shrubs, and forbs are all dependent on
this annual supply of moisture. These
plants support an extensive ingect and
animal biomass which, in turn, are partly
controlled by snow and winter. -

Most scientific studies use Snow Wa-
ter Equivalent (SWE) as it betler repre-
sents the true measure of the snowpack
than does snow depth. One inch of SWE
equates to one inch of precipitation. New-
fallen snow has a density of 5 to 10
percent. This means that it takes 10 to 20
inches of new snow to yield one inch of
SWE. As the snowpack goes throngh
various transformations, the density of
snow increases up to 25 to 30 percent
prior to melt. During this time, it takes
only three to four inches of snow to yield
one inch SWE. The density depends on
depth of the snowpack and winter tem-
peratures. Deeper snowpacks are more
dense, as the internal weight of the snow
creates additional compaction. Deep
snowpacks and wind-deposited snow may
reach densities of 45 to 50 percent late in
the melt period.

The largest measured SWE was 76.0
inches at Lewis Lake Divide snow course
on April 16, 1927. Other high SWEs
recorded in greater Yellowstone include
66.6 inches measured at the Black Bear
snow course on the Madison Platean just
west of the park and 65.6 inches at the
Fisher Creek snow course near the north-
east corner of the park in the Beartooth
Mountains.
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In spring, snow meltusually occurs for
only four to six hours during the day. This
extends the period that snow remains on
the ground. Lowerelevations start to melt
while higher elevations continue to accu-
mulate snow. As higher elevations start
to melt, lower elevations become bare.
This sequence helps spread the snow melt
over a three to four month period. How-
ever, cool spring weather can retard early
season melt; then when the weather
warms, all elevations may contribute melt
water. This was very evident in the spring
0f 1996, whenrecord levels of streamflow
occurred under conditions of heavy, late-
season snowpacks, despite very little con-
tribution from spring rains.

The 39 inches of average annual pre-
cipitation across Yellowstone .produce
about 18 inches of runoff. About 3.3
million acre feet of water flow out of the
park inan average year. The runoffin any
individual year may be as low as 1.6
miilion acre feet or as high as 5 million
acre feet. Yellowstone Lake may reach a
summer high level of more than seven
feet on the Bridge Bay staff gauge in
heavy snowpack years, but may reach
only two feet in low snow years.

Effects of Snow on Wildlife Foraging
and Movements

Snowfall in the autumn and early win-
ter prompts animals to migrate to lower
elevations where forage is more avail-
able. During years of lower snow accu-
mulation, most of the elk on the northern
range winter within the park. In heavy
snow years, more than one-half of the
northern elk herd move out of the park in
search of available forage. I have com-
pared the location of elk during aerial
counts from 1968 to 1981 with estimated
SWE across the northern range, and it
appears some family groups of etk have
low tolerance for snow and will migrate
early. Others seem to have a greater toler-
ance of snow and will stay in an area until
the snow levels become intolerable. This
may be confounded by social intclerance
that affects the animals’ movements. For
example, when high-elevation snowfall
causes herds of elk in the upper elevation
to move, elk at lower elevations may be
displaced to reduce competition for food
and social conflict. This may prompt elk
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APPROXIMATE BEARING PRESSURE EXERTED than in open areas. Thus, it
BY VARIQUS ANIMALS may be advantageous for’
. Walking Pressure large ungulates to use for-
Species Pounds/Sq. Inch -ested areas for traveling (fess
. snow), whereas smaller ani-
gﬁio“ ;} mals with less bearing pres-
Moose 7 sure may be able to travel
White-tailed Deer 10 more easily in open areas
Mule Deer 9 (greater snow density). Wind,
Grizzly Bear 6.7 rain, or meltcrusts, and depth
Black Bear 5 of new snow may also affect
200-1b. Human in Hiking Boots 3 animals’ ability to travel and
Mountain Lion 28 forage. During most winters,
Coyote 2.7 ~ the snow remains powdery
Wolf ) 2.3 until mid-March, but occa-
Snowshoe Hare 0.4 or winter rain followed by
& very cold temperatures can
haveamajorimpacton graz-

atthe lower portions of the northern range
to migrate before any significant snow
accumulates in their area.

Small animals and predators generally
exert much less pressure on the snow and
consequently do not sink as far into the
snow as larger hoofed mammals. This
enables the lighter animals to easily ma-
neuver across the snow surface when
conditions are favorable. Bigger, stron-
ger animals such as bison can travel and
forage in deeper snow than can deer or
antelope. Comparisons between aerial elk

observations and SWE, and snow mea- .

surements made on the northern range
over the past few years indicate elk and
bison generally winter in areas where
there is less than 6 inches of SWE, pro-
viding they can move to areas with less
snow, This translates to as much as 30 to
40 inches of snow depth in early winter,
but only 20 to 25 inches inlate winter or
early spring when snow is denser. When
SWE exceeds these levels, it is difficult
for elk and bison to obtain forage and
travel is more arduous. Prolonged expo-
sure to deeper snowpacks, particularly
when accompanied by cold air tempera-
tures and limnited forage, may result in
mortality. Animals that feed primarily on
shrubs or willows are affected more by
snow that impedes travel and less by
snow that covers their. forage.

Snow under a dense, mature, lodge-
pole pine forest has about one-half the

SWE of snow in an open area. Typically,

the density of snow in the forest is fess
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ing animals’ ability to obtain
adequate forage. Also, snow mioved by
foraging animals “sets up” and may pre-
clude animals from using forage below
these feeding craters until snow warms
niedr spring.

The bearing pressure exerted by differ-
ent animals varies widely. Currently Tam
developing a relationship between sink-
ing depth and snow depth, SWE, and

density for all ranges of bearing pressure. .

This will make it possible to estimate
hiow far any size animal of any species
will sink in any snow pack when travel-
ing. The large variation in bearing pres-
sure explains why some animals sink
well into the snowpack and others barely
sink into the surface. Where animals fre-
quently travel the same route, packed
snow will support the animals’ weight
while using these trails.

Changes in Snowpack Since the 1988
Fires

Many measurements were made after
the fires of 1988 to quantify changes in
snowpack as a result of canopy burn.
Relationships between habitat cover
types, canopy overstory measured with
the photocanopiometer, basal area, den-
simeter measurements, and SWE were
compared to measurements made in other
non-fire areas. These relationships were
then used to evaluate changes in hydrol-
ogy and snowpack.

Water yields increased after the fires of
1988, When trees are removed from the

system by insects, fires or cutting, the
loss of tree canopy enables more snow
and rain to reach the ground, which in
tum creates more streamflow. Canopy
burn occurred on about 20 percent of the
Yellowstone area. Studies of the impact

of the 1988 fires indicate an average

annual water yield increase of aboui 6
percent or 200,000 acre feet-per-year for
the area within Yellowstone National
Park. This increase is relatively small;
annual variation, may be as low as 50
percent or as high as 150 percent of aver-
age. Astheburned forestregenerates, the
increase in water yield as a result of the
1988 fires will gradually decrease to pre-
1988 levels in about 100 years.

" Winter travel routes used by elk were
probably altered by the fires of 1988.
Travel routes through lodgepole pine for-
ests that burned now retain nearly twice
as miuch snow. This forces the elk to find
other rontes in timber or to move through
the burned area before snow becomes
deep.

An Index of Winter Severity

Various environmental factors affect
wildlife during winter—availability of
forage, amount and condition of snow,
and air temperature are among the most
common. Different wildlife species may
react differently to these variables. Con-
ditions may also differ among adjacent
winter ranges due to different weather
patterns. In general, low-snowpack win-
ters permit animals to use more of the
winter range, whereas winters with
heavier snowpacks concentrate animals
in smaller areas, thereby reducing the
area where forage is available.

[ used data from snow courses in and
near Yellowstone National Park to repre-
sent the snow variable on the winter
ranges. First-of-the-month SWE, from
January 1 through April 1 is used to
quantify the winter snow variable. Higher
values of SWE indicate a more severe
winter. Different methods have been used
torepresent winter severity. Usually these
indices include temperature and a mea-
sure of snowfall or winter precipitation
and portray severity as a departure from
average winter conditions. Although
mean monthly temperatures, monthly
snowfall, or precipitation are often used
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in these methods, such “mean” data are
not always indicative of the stresses that
are imposed on wildlife, About nine years
ago, [ developed an Index of Winter Se-
verity (IWS) to help wildlife managers
and the public gauge winter severity for
wildlife. The IWS is calculated on Janu-
ary 1, February 1, March 1, and April 1
for the winter through these dates. Cur-
rently, IWS values are calculated for elk
on four segments of the northern range
and two segments in the Madison River
drainage.

When minimum daily temperatures are
below the effective critical temperature,
(the animal must increase its basal meta-
bolic rate to maintain its body tempera-
ture), from either forage intake or fat
reserves, when the temperatare is above
the critical temperature, the impact to an
animal is assumed to be minimal com-
pared to the stress they experience during
colder perieds. The critical temperature
threshold is different for each species,
with that for elk being around 0O°F
(-18°C). Accumulated sums of the daily
minimun temperatures below the critical
temperature are tabulated for each month
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from October through March. Larger
values of accumulated temperature indi-
cate a more severe winter.

Precipitation at climatological stations
for June and July for the previous sum-
mer is used as a relative index of forage
produced on the winterrange. Typically,
soil moisture in Aprit and May is high
from spring rains and snow melt and is
not a limiting factor for forage produc-
tion. However, precipitation in June and
Tuly can limit the amount of forage pro-
duced. Less summer precipitation (hence
less forage production) indicates a more
severe winter.

An index is calculated for each vari-
able based on the probability of non-
excedence and scaled from -4 {most se-
vere) to +4 (least severe). Each variable
is then weighted to determine IWS. For
winter ranges in and near Yellowstone
National Park, the I'WS for elk is calcu-
lated by assigning the snow variable a
weight of 40 percent, the temperature
variable 40 percent, and the forage vari-
able 20 percent.

Positive values generally indicate only
minor effects on wintering wildlife. IWS

values from O to -2 indicate some influ-
ence on reproduction and. minor mortal-
ity. Values below -2 usually indicate sig-
nificant mortality and poor survival of
young born in the spring. The IWS can be
nsed to evaluate subtle effects on wild-
tife—those that are not as visible as mor-
tality, but do affect reproduction and sur-
vival of young animals. There also ap-
pears to be some relationship ‘between
winter severity and the success of preda-
tofs, the availability of game animals to
hunters outside the park, and migration
responses during different winter condi-
tions.

Animal populations fluctuate in rela-
tion to winter conditions. However, large
animals such as elk and bison are fairly
well adapted to surviving Yellowstong's
severe winters. Excluding human-cansed
mortality factors, over the past 50 years
both elk and bison populations on the
northernrange have increased an average
of about 15 percent per year. At these
rates, populations subjected to only natu-
ral mortality double about every 5 years.

I would like to develop an IWS for
bison and possibly other species, modify
the temperature variable to weight the
effects of temperature according to fat
reserves, and possibly modify the forage
variable to incorporate the soil-moisture
deficit and growing degree-days during
the growing season. In addition, a spring
severity index to indicate survival of the
young of the year could be incorporated
into the IWS to evaluate population dy-
namics. I would also like to see a com-
plete climatic data base developed for
Yellowstone where all of the records are
on file at one location and where all
missing values have been estimated. This
data base would be a very valuable re-
source that would be readily available to
future researchers. *

Phil Farnes is a consulting hydrologist
with Snowcap Hydrology in Bozeman,
Montana. He retired from the Soil Con-
servation Service in 1990 after 36 years
studying snow in the backcountry of
Montana, Wyoming, and Yellowstone. He
now concentrates on weather influence
on plants, animals, and fish, He has mea-
sured snow every year since 1955 except
during two years of military service,
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Yellowstone Science Interview: Mary M ea.gher

NFPS photo

Dr. Mary Meagher began her long
association with Yellowstone as park
naturalist (curator)in 1959, Wildlife was
always her interest, but her first NPS job
offer was as a clerk-typist at Mount
Rainier National Park because “with a
Master’s degree in hand, [ would do a
perfectly superb job of filing the natural
history observation cards. There was one
glitch: I couldn’t pass the typing fest. [
resolved then and there I'was never going
tolearnro fype.” She later accepteda job
as a seasonal interpreter at Zion Na-
tional Park. After being told by a chief
naturalistin Yellowstone that he wouldn't
hire her because she was female... “To
his dying breath, he always referred to
me with an appropriate tone of voice as
that woman, ” This attitude did not deter
her from pursuing a career as da research
biologist, completing her Ph.D. ar the
University of California at Berkeley un-
der the late Starker Leopold. For most of
her career she has focused on the subject
of her first book, The Bison of
Yellowstone National Park. [n the late
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The Biology of Time

Looking at Landscape Changes

Through a Photo Series

1970s and early 1980s she supervised the
park’s {former] research division before
returning to her own studies in 1983. In
August 1996, we spoke with Mary about
one of her long-term projects-—the use of
old and recently re-taken photographs to
compare changes inthe Yellowstone land-
scape over its 125-year history. She and
co-author Dr. Douglas Houston (who
studied ungulates in Yellowstone from
1970 to 1980 and retired in April 1997
Jfrom Olympic National Park) present a
series of their comparative photos in a
new book “Yellowstone and The Biol-
ogy of Time, ” to be published in spring
1998 by the University of Oklahoma Press.

YS: Your early years in Yellowstone
were an important time of change for the
National Park Service (NPS), weren’t
they?

MM: The 1960s was a period of lots of
controversies, lots of vituperation. It was
my firstexposure to mob viclence, which
by now seems rather tame, but listening
to people in the drugstore in Gardiner
ranting about killing park rangers was a
new experience for me. All of this was a
spinoff from the elk reductions. My
memory suggests that perhaps we were
on the verge of Congressional action that
wouldallow hunting in Yellowstone. The
state of affairs was generated by a long
history of concern about the elk on the
northemn and Gallatin ranges. Based on
the prevailing range management per-
spective, the concern extended to bison
numbers parkwide; there were some
meimos that, to paraphrase, said: “I think
there is a problem, and if thexe’s a prob-
lem we should have target numbers, which
we should evaluate.” In a couple of years,
things like trial numbers and evaluation
sort of got lost—everyone assumed these
were hard and fast numbers for which

there was a lot of supporting data, and
there wasn’t,

Basically the plan was to build a sci-
ence program—anot initially a “policy of
natoral regulation”—it was more 4 mora-
torinm: “Let’s see what our database is
that will support the ungulate reductions.”
Andthere really wasn’tany. That was not
deliberate on anyone’s part; a lot of very
hard-working and well-meaning people
committed themselves—lots of personal
strength, lots of backbone—to what they
felt was the direction to go with the
reductions. The National Environmental
Policy Act hadn’t been passed-—there
were a lot of things in transition in that

.mid-sixties period. We'd never survive a

similar program without anEnvirenmen-
tal Impact Statement (EIS) process now.
Tt was very much a period of learning for
us, and because of the impetus to estab-
lish a science program we fortunately
had some very good people, in certain
positions all at the same time—the com-
bination of Jack Anderson [park superin-
tendent from 1967 to 1975), Glen Cole
[supervisory research biologist], and
Nathaniel Reed [Assistant Secretary of
the Interior}...it was a superb fime that I
have not seen since, frankly. 1 think the
sum was much more than its parts. The
park’s data was good enough so that the
elk reductions could be treated as experi-
mental management by Doug Houston,
even though they weren’t planned that
way. That has given us alot to work with
for both elk and bison, in terms of evalu-
ating where we are today.

¥S: So much is made today about the
implications of the 1963 Leopold Report.
It’s always interesting to me to hear from
people who were in the parks at the time
when the report began to be imple-
mented—it doesn’t quite sound the way
the history makes it, as though one day
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the pronouncement came: here was the
new policy. Do you think that Starker
Leopold and the other members of the
Leopold Committee really had any intent
orideathattheirrecommendations would
be interpreted so often and so widely as
they are?

MM: No, no, no—it was a period of
desperately sort of holding the fort, and
haunted by the possibility of public hunt-
ing in the park. We were all something of
a product of the time. I think the whole
Leopold Committee was still more deeply
into the idea of manipulation than some
of our present data tell us we need to be.
Cali it the “state of the knowledge.”

I’d been in Berkeley-—Starker was my
major professor; 1 think I was the only
woman Ph.D. studenthe everhad. Starker

- wouldn’t have expected to be quoted that
way-—he might have spent a little more
time picking and choosing his words, We
stayed good friends until his death. He’d
come up for fishing every year. I asked
him if he had said what is in quote marks
in Alston Chase’s book, Playing God in
Yellowstone. Starker laughed and said,

* “Well, you know, Mary, I might be get-
ting a little senile, but [ don’t recall ever
talking to the man.” That was my thamb-
nail sketch of Playing God—Ilots of quote
marks, but what was in the book was not
guite what was purported to have been
said.

Starker was an absolutely superb con-
servation politician, and I think he did
Yellowstone a great service through that
period. I wish now we had talked more
about some of the politics—you always
think you’re going to have more time
than you ever do. I wish Starker were here
in our present post-fire research period to
kick some of that new research around.
¥S: Tell us about how you started your
bison research. Was there a research de-
partment in the park?

MM: No, no. I was still a park naturalist.

The NPS is a people agency, but the

Leopold Report and the Robbins Report

[convened by the National Academy of

Sciences] were saying we must do better

science, and [ was in the right place at the
right time. I'was Iaying groundwork to go
back to school. I remember contacting
the Craigheads [researchers working on
grizzly bears in the 1960s]—I knew John
Craighead slightly from the time [ went to
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school in Missoula—and I was interested
in what they were doing with bears. |
compare my background in most of what

'T've learned about human behavior as

parallel to what I've learned about bru-

" eellosis—I know more about both of them

than I ever wanted to know. John assured
me that they’d Jove to have me go outand
see what they were doing with bears, but
somehow it never took place. “Gee, tell
us when you're free.” Well guys, all you
havetodois tell me when youhave things
planned, and I'l} be there. And it never
happened. :

So, T thought bison were interesting
and we didn’t have a whole lot of infor-
mation about them. I had several ideas in
terms of research, but the period (1960s)
was veTy much one of the range manage-
ment perspective. Bill Barmore [park
ranger and biologist from 1962 to 1970]
and I were both out of that period. I'd go
up Hayden Valley with Bill and with Bob
Howe and the Soil Conservation Service
people and listen to them make their field
evaluations, I give Bill a lot of credit—to
be brought here as a range management
person, and to be able to look at his own
data and say the elk weren’t a problem—
watching Bill make that transition was
very interesting,

Building a Comparative Photo Set

¥S§: Tell us about how the concept of
working with the historic photos started.
MM: Even whendealt with bisonin my
doctoral dissertation in the sixties, I was
very interested in what has since become
known as environmental history. When
Doug Houston came to Yellowstone as a
research biologist in 1970, he was inter-
ested in using comparative photos as a
research tool for a sense of time and what
changes humans may or may not have
caused.

So we started to assemble a compara-
tive photo collection and agreed from the
very beginning that we were going to do
the retakes ourselves-—it was much too
much fun. That proved to be the best
way-—our own presence at the sites helped
us a great deal with interpreting the pho-
tos and identifying plant species and so
forth. Many early photos were labeled
only “Yellowstone National Park.” With-
out knowing the park fairly well, we

couldn’t begin to guess where those pho-
tos had been iaken. People who create
history, whetherit’s photographic or writ-
ten, don’tdo it for people like us. They're
doing whatinterests them at the time, and
most photos tend to be people-oriented.
Ahundred yearshence, someone may not
care who the people are, or where the
building is unless they are into cultural
resources, but the background may tell a
lot biologically. Many of the early photos
were where people went, and part of
that’s just ease of access. Butoh, bless the
geologists, because where they were pho-
tographing cliffs, we were interested in,
say, avalanche paths and the state of the
forest below.

- Ifirststarted flying with Dave Stradley
[pilot and co-owner of Gallatin Flying
Service] in 196]; we have probably the
longest track record of working as a team
in the business. But he had never flown
the park then, so we’d take a map along.
Now it’s much easier; we don’ttalk moch
about what we need to do; Ijust let him sit
up front with the Nikon and his skill and
sharp eyes. .

¥S: T picture Dave’s taping up a photo-
graph in the cockpit of his plane, looking
for where these historic photographs were
taken. I’d never thought about it as an
adventure, but it would be tremendously
fun as well as being useful.

MM: Oh, it was—that’s why we never
hired anybody. The old cameras had dif-
ferent focal lengths, and I think ittook me
three trips to Table Mountain to put my
feet where that original photo had been
taken. I beat all through the whitebark
pine trying to get the perspective.

YS: At the time you started taking the
photographs, you didn’t necessarily an-
ticipate a book 25 years later?

MM: No, we had no thought of a book;
the photographs were aresearch tocl. But |
we had a wonderful time doing it, and
Doug used 50 photo sets in his book on
the northern Yellowstone elk. In review-
ing Doug’s work, Sam McNaughton
ferassland ecologist from Syracuse Uni-
versity] commented that the photos were
much oo interesting just to be an appen-
dix, But Doug had transferred to Olyropic
National Park. We didn’t teally have a
basis for pursuing the idea of a book until
the fires of 1988. T will be forever fasci-
nated at watching a natural force like that
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One of Meagher and Houston's series of photos. Attopis U.S. Armyplaie 9521, first
photographed Julv 9, 1909 by U.S. Army Engineers. The view is of Alwn Creek, a
tributary of the Yellowstone River in Hayden Valley, looking north. At center is the
first retake on July 27, 1971, The bottom photo was taken July 12, 1991, Between
photo I and 2, Meagher notes the effects of road construction, influencing riverbank
vegetation and sedges, and the forested hill in the background where lodgepole
invaded the meadow edges: photo 3 shows the effects of 1988 fires. She also notes
thar bison were absent in the valley from the 18905 to 1936.
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at work. I called Doug every couple of l
days that summer, and he’d been pacing
the floor——talk about a deprived biolo-
gist, not to be here! T wanted to rephoto-
graph everything that burned.

'¥S: Was yours and Doug’s the firsteffort
" to build a comparative photo set?

MM: Oh, no. This kind of thing has
become of great interest in the last 25 to
30 years. One of the first was a very
striking effort done in the Black Hills that

caughtalotof people’s attention. There’s

a very nice one—Rangeland Through
Time by Kenneth Johnson—working with
[W .H.] Jackson photos in Wyoming. But
for Yellowstone there had not been a
systematic effort. Having a series of three
photos—that is the most unique thing
about this effort. I don’t know of anyone
else who has tried to do three. We were
fortunate in having 1988 as a triggering
event to do a third set.

Agents of Change: Fire and Climate

¥YS: You write quite a bit in your new
book about agents of change and which
ones appear to be most powerful from
your long-term perspective of looking at:
the phaotos. One thing that I'd forgotten
was that, yes, there was fire before 1988 —
some of the old photos had been taken
very recently after a fire. It wasn'ta 1988
fire scene I was looking at, but an /888
fire scene. Of course we had fire before!
MM; The Punchbowl, for instance, is
one of my favorite sets. It was first pho-
tographed by Hillers of the USGS about
1885, Having learned a certain amount
about fire, I can look at that photograph
and estimate that the background had
burned 20 to 25 years before, because
most of the trees had fallen. I retook that
one in the early 1970s, and then it burned
again. As with any history, “what you see
is what you have got.”

A lot of things were satd after 1983
about how some forested areas will come
back as meadows. Not if you add a time
perspective, because you're still dealing
with topoedaphic controls. There are some
interesting illustrations of thatin the com-
parative photos. One scene we use looks
at the north edge of Hayden Valley from
the south edge of Alum Creek. If youlook
in the background, you'll see an earlier
fire and see that the meadow patterns are
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