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With this issue of Yellowstone Science, 
we complete our third year of publica
tion. There are at least two reasons that's 
worth mentioning here. The first is that 
we want to thank all the people who have 
helped us put this publication together 
and keep it going. Yellowstone's former 
superintendent, Bob Barbee, and current 
superintendent, Mike Finley, have given 
the project the endorsement it has needed. 
The Yellowstone Association's annual 
grants to cover printing and production 
costs have been indispensable. Many 
Yellowstone National Park staff mem
bers have helped out in ways beyond 
counting. And of course the many re-
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Thanks! 
searchers who have generously donated 
their time to write articles, give inter
views, make suggestions, and provide 
information for news stories have made 
Yellowstone Science a vital and helpfui 
publication. 

We're gratified and sometimes even 
surprised at the interest this little maga
zine generates, and how far it reaches in 
the Greater Yellowstone community and 
beyond. We hope that doesn't sound 
self-congratulatory, because it isn't meant 
to; the real congratulations go to all the 
people whose participation and enthusi
asm have kept the idea of a science-based 
Yellowstone periodical thriving. 

As you may have already noticed, we're 
now entering a new phase in this publica
tion project. We can't fairly expect the 
Yellowstone Association to maintain its 
current funding level indefinitely, and so 
we're going to ask for your help in keep
ing the presses running. We might be 
more hesitant to do this if we hadn't 
already received literally hundreds of re
quests from people who are willing to pay 
to receive Yellowstone Science. This 
level of interest is heartening, not only 
because it suggests that the magazine is 
well received, but also because it gives us 
hope it can become more self-sustaining. 

PS 
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Stalking the Elusive Fisher 
Finally, the existence of this rare predator is confirmed 

YES 

by Steve Gehman 

It was mid-February 1985. My friend 
Michael Osgood and I had spent three 
days skiing from West Yellowstone to 
Shoshone Lake, and were just settling 
into our sleeping bags inside the quinzhee 
that we built for shelter within a mile or so 
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of the Shoshone Geyser Basin. In the 
early evening darkness we heard a clang
ing of pots from our snowshelf kitchen 
outside. We slid out of our bags, down 
the entrance runnel, and out into the dark
ness with flashlights clenched between 

1 
i 

' I I 

our teeth, to see a medium size, dark 
animal bounding away with a two-pound 
block of cheese from our food bags. 

As we shouted and moved toward the 
animal, it dropped the cheese and disap
peared into the nearby forest. We re-
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trieved the cheese and the remainder of 
our food and cooking equipment and re
turned to the comfort of our snowhouse. 
Within a few minutes, as we sat discuss
ing our encounter and wondering about 
what we had just seen (it seemed too large 
and too dark to be an American marten), 
the animal came bounding into our 
quinzhee and perched itself at the base of 
the sleeping platform. From less than six 
feet away, illuminated by flashlights, we 
saw the dark brown fur, long bushy tail, 
and red eyeshine of a fisher. We sat 
motionless and stared at this creature, 
mesmerized by its boldness and beauty. 
After five or ten seconds, the fisher turned 
and disappeared into the darkness from 
whence it came. So began my interest in 
fishers in the Yellowstone Ecosystem. 

During the winter of 1992-93, I had 
the opportunity to become involved in 
the Northern Yellowstone Carnivore 
Study, a cooperative project between 
Yellowstone National Park and Yellow
stone Ecosystem Studies (YES), a non
profit research organization based in 
Bozeman, Montana. The effort was ini
tiated by Sue Consolo Murphy of the 
National ParkService(NPS), Mary Harter 
(NPS), and Bob Crabtree (YES) in an 
effort to expand our knowledge of me
dium-size mammalian carnivores in the 
northern portion of the Yellowstone Eco
system. The objectives of the study are to 
evaluate various inventory and monitor
ing techniques for carnivores, to deter
mine presence and distributions of carni
vores, and to assess habitat relations of 
the various species. Although we are 
interested in all carnivores, our primary 
target species include some of the lesser 
studied animals such as American mar
ten, fisher, wolverine, lynx, and moun
tain fox. 

Over the past three winters, numerous 
people have participated in operating re
mote camera stations, maintaining hair 
snaring devices, and conducting snow 
track transects in efforts designed to learn 
more about these animals. Mary Harter 
and Sue Consolo Murphy developed and 
implemented field techniques for the study 
in the winter of 1992-93, with assistance 
from YES personnel Rob Ahl, Ammy 
Gillesberg, and me. During the past two 
winters, I have served as project leader 
for YES, and have received help in the 
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field from numerous student volunteers, 
interns, and YES staff. In particular, 
interns Rob Ahl and Betsy Robinson de
serve special acknowledgment for con
tributionsoftimeandenergytotheproject. 
During each of the three winters of study, 
we have also received field assistance 
and support from YES "research volun
teers" (approximately 25 individuals) who 
volunteered a week or more of their time 
participating in YES' s "Searching for 
Carnivores" research expedition. 

One highlight of the study occurred 
this past winter, when fishers were cap
tured on film at two of our remote camera 
stations in the Cooke City area. The first 
fisher photo was taken on the morning of 
January 9, 1995, in the Republic Creek 
drainage south of Cooke City. We had 
been tantalized by the prospect of fisher 
presence in the area since early in 1993, 
when a photo from one of our first camera 
stations showed us the rump and tail of a 
nearly blackmustelid digging in the snow 
and facing away from the camera. Bob 
Crabtree and I suspected it to be a fisher, 
but could only cautiously label it as a 
"possible" fisher in our project reports 
and discussions. 

During the remainder of that first win
ter and throughout the second winter of 
study, we worked hard to confirm what 
we suspected, but came up only with a 
few sets of probable fisher tracks (there is 
potential for overlap in track size be
tween marten and fisher, so confirmation 
of fisher presence from tracks alone is 
questionable). Needless to say, we were 
quite excited to see the unobstructed pro
file of a fisher on our film from the 
Republic Creek site. In late February 
1995, a second fisher was photographed 
at a camera station along the northeast 
boundary of Yellowstone National Park, 
at Wolverine Pass (approximately 6 miles 
northwest of the Republic Creek site). 
This photo was of a lesser quality than the 
one from Republic Creek, but neverthe
less provided a conclusive view of a fisher. 

These photos leave no doubts in our 
minds that fishers occur in the northeast
ern portion of the Yellowstone Ecosys
tem. The dark brown color of the ani
mals, the lack of any orange coloration 
showing along the edges of the neck, 
chest, or belly (a typical pattern in mar

. tens, the most likely alternative animal), 

the large bushy tail; the relatively blunt, 
rounded shape and low profile of the ears; 
and the relatively robust appearance and 
large size of the body, all support our 
conclusion that the animals in the photos 
are fishers and not martens. 

To confirm our identifications of these 
animals as fishers, Betsy Robinson and I 
made estimates of the body and tail lengths 
of the animals by careful scrutiny of the 
photographs and the camera sites. We 
revisited both ~amera sites and made nu
merous measurements of the areas pho
tographed and of vegetation included in 
the photos. We also took photographs of 
rulers and an 18 x 18-inch grid placed in 
the locations of the photographed ani
mals. These photos were then used to 

compUte correction factors that were ap
plied in estimating the actual sizes of the 
animals from measurements of the ani
mals on the original photos (see Vol. 2, 
No. 1 of The Tracker, a YES publication, 
for more specific descriptions of size 
estimation techniques and results). Re
sultantestimates indicated thattheaninals' 
bodies and tails were within normal ranges 
for fishers, and were larger than compa
rable measurements for marten. 

After a century ofboth speculation and 
doubt about the presence of fisher in the 
Yellowstone Ecosystem, we are ex
tremely pleased with these confirmations. 
These recent sightings, probable tracks in 
classic fisher habitat, historical sightings, 
and two fisher specimens from unknown 
locations in the Yellowstone region all 
point to a probable historic population. 

This infonnation raises some fascinat
ing questions. For example, how could a 
5- to IO-pound predator go unnoticed for 
so long? How well distributed are they? 
Do fisher have a thriving, viable popula
tion in Yellowstone or are they isolated 
and threatened? One thing is for sure. 
There is no substitute for partuerships: 
pooling our resources and getting out in 
the field and looking. What else could be 
waiting for us to discover? We hope we 
can expand our efforts to learn more 
about distributions, abundance, and habi
tat use of these elusive carnivores. 

Steve Gehman is a project leader with 
Yellowstone Ecosystem Studies. For more 
infonnation on YES, see the interview 
with Bob Crabtree on page 4 . 
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Yellowstone Science Interview: Bob Crabtree 

Information Warriors 
Creative approaches to getting science done in Greater Yellowstone 

Yellowstone Ecosystem Studies president and founder Bob Crabtree, a few 
years ago in Logan, Utah, leading a group howl with captive coyote pups. 
Linda Broome photo. 

Dr. Robert Crabtree is perhaps best 
known among Yellowstone researchers 
for his recently completed six-year study 
of coyotes, but his research and educa
tion interests have broadened consider
ably since he launched that important 
study. In this interview, conducted at his 
Bozeman, Montana, office in August, he 
explains not only the origin of the coyote 
study but also the much more wide-rang
ing emphasis of his current efforts. Read
ers may find Bob's ideas and experiences 
of special interest because of the current 
political climate, with its aggressive at
tention to reducing agency budgets and 
encouraging partnerships of various kinds 
between resource professionals, institu
tions, and the public. 
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Starting With Coyotes 

YS: How did you get interested in doing 
research in Yellowstone? 
BC: When I was a kid coming to Yellow
stone, or hearing about it, or seeing about 
it on T.V., Ijustfellin love with the place. 
I knew I wanted a Ph.D. in wildlife from 
the time I was in the 6th grade. In 1974, 
the summer between my sophomore and 
junior year in high school, I was a bus boy 
at the Old Faithful Inn. 
YS: It was coyote research that eventu
ally brought you here as a researcher. 
How did you get involved with coyotes? 
BC: I always loved dogs, and I thought 
that I would love to study coyotes since I 
first saw them, in 1974. Years later, I did 

my first study of coyotes on the Hanford 
Nuclear Reservation [in southern Wash
ington state], for my Ph.D. 
YS: What made Hanford special? Why 
study them there instead of somewhere 
else? 
BC: Because that was the first study of a 
natural, undisturbed, unexploited popu
lation of coyotes. 
YS: You might elaborate on why that 
matters. 

BC: Almost all coyote populations are 
exploited, which means that humans are 
killing them. When a wildlife population 
is under that kind of pressure, its social 
and biological character is probably very 
different than it would be if all mortality 
was natural. Without knowing how the 
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population would behave without human 
exploitation, we can't really understand 
how our exploitation affects it. 
YS: So what did you learn? 
BC: A lot. Because it's known that many 
animals compensate for exploitation by 
producing more offspring, I just figured 
that the litter size at birth in this 
unexploited population would be very 
low, but litter size at birth was normal. It 
was the litter survival that was extremely 
low. 

There are a lot interesting things that 
happen when you let a coyote population 
go without human interference. Their 
average age is much older, and they be
come socially stable because humans 
aren't constantly disrupting their packs 
by killing so many of them. But I also 
learned a lot about research and how it 
works. 
YS: For example? 
BC: There are those neat things you see 
by studying something five years in a 
row. It takes that kind of continuity to 
begin to learn about complexity. For 
example, here in Yellowstone, we're in 
our sixth year of studying the coyotes on 
the Northern Range, and it takes that long 
to get even a glimpse of how things work. 
YS: Can you be more specific? 
BC: In Yellowstone, I caught a pup in a 
den in June 1990, and we've been able to 
follow his progress through coyote soci
ety ever since. He just picked up Alpha 
status this year and his pack had its first 
litter. That was after he twice failed to 
take over the territory of another Alpha 
male in the last two years. You don't get 
to see that stuff unless you follow an 
animal for a long time. 

But to get back to your question of how 
I got here, that Hanford study brought me 
to Yellowstone, which also has an 
unexploited coyote population I could 
study. Besides wanting to study another 
coyote population, I also hoped that I 
could really sink my teeth into something 
long-term and bigger scale. Studying an 
entire community ecosystem, rather than 
just one species, really has always been 
on my mind. 
YS: A lot of people are probably curious 
how a scientist comes into an entirely 
new area and launches a study. With your 
Yellowstone coyote study you could read 
what had been written by earlier research-
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ers, especially Adolph Murie's 1940 
monograph Ecology of the Coyote in Yel
lowstone, but where do you start out in 
the field? What do you do first? 
BC: Some of it is actually very simple. 
For example, I went out to various places 
on the Northern Range and listened to the 
vocalizations of the packs, and from that 
I could get a general idea of how the 
packs were spread around, and what their 
territories were. 

A contented 
coyote photo
graphed in 
Yellowstone's 
Lamar Valley 
the winter fol
lowing the 
fires of 1988. 

On the other hand, when I was doing 
something that informal, I limited my 
mind to those things that you can capture 
in a sort of snapshot first impression. 
Beyond that? I felt! really had to have no 
preconceptions of what was going on. 
YS: So what kind of things can you 
capture in a snapshot? 
BC: Basically just a spatial layout of 
things. 
YS: How does that work? How did you 
determine what the spatial layout of the 
packs was? 
BC: If you 're experienced with coyotes, 
you can pretty much figure out that two 
different vocalizations you're listening 
to-that is, the vocalizations of two dif
ferent groups of coyotes-are probably 
happening on opposite sides of the bound
ary that separates the territories of those 
two packs. 
YS: How can you be sure you're hearing 
a pack and not just some random coyotes 
out there wandering around? 
BC: Ifthey do what is called a group yip
howl, they're a pack, period. And once 
you know where the packs are, you can 
work out their territorial boundaries. 

Boundaries between packs frequently 
follow some physical feature that is obvi-. 
ous on the landscape, like a stream or a 
cliff, and so by looking around it's pos
sible to begin to get an idea of where the 
pack territories are. 

That' sreally important information for 
my study, too. Ninety percent of all 
captures of coyotes occur outside of their 
territorial boundaries, so just by listening 
to the packs, I had a pretty good idea of 
where to set my traps. 
YS: You say that most coyotes are most 
often captured outside their own terri
tory? How can that be? 
BC:. They are a lot harder to trap when 
they' re at home. They seem to be ex
tremely averse to anything abnormal in 
their territory. If they come across any
thing unusual, like a scent, or a hole, or 
anything else associated with a trap, they 
completely avoid it. 

On the other hand, when they leave 
their own territory, they're very explor
atory. They're curious about what's go
ing on outside their territory, so they 
spend a lot of time reading signals and 
signs and marks from other coyotes. The 
same thing happens in other.coyote stud
ies; we kno\V that if we want to catch a 
coyote, we better move a couple of miles 
~way. 

YS: How did you get from studying one 
species to studying the whole system? 
BC: There was a point during my study 
when I asked myself, should I be going 
other places in my career, or really try to 
jump into a long-term ecological study of 
the coyote here? The timing seemed 
good because John Varley [then-Yellow
stone chief of research] was encouraging 
so much ecosystem-type work here, and 
the interest and amenities provided by 
Yellowstone were so strong. !twas tough 
to decide but I decided to stick with the 
coyotes and do what was really needed, a 
long-term study. It takes a lot of time to 
really capture the dynamics of a popula
tion, with a bunch of packs. Coyotes live 
10 or 15 years, and a lot of those packs are 
stable, with the same Alpha pair for six 
years on the average. My goal is to look 
at all the elements of that, so that I can 
develop a complete picture of what makes 
it tick. But the coyote is a great way to 
look at the bigger picture. The coyote, in 
Yellowstone as well as across North 
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America, has its hands in many places. 
Jnst studying the coyote in the Yellow
stone Ecosystem brings you to so many 
other related ecosystem components and 
places that it can't help being interesting 
and fruitful. 

Launching a Bigger Project 

YS: When you decided to go for the 
bigger study, rather than just putting in 
three or four years and leaving, how did 
you go about developing the necessary 
administrative machinery to carry it off. 
To put in place a long and complex study, 
you have to become a bureaucrat, don't 
you? 
BC: True, and that process was the birth 
ofY ellowstoneEcosystem Studies (YES). 
I had taught at an elderhostel when I first 
got here and I was really impressed with 
the quality of students in that group. I've 
spentalotoftimewithkids-highschool, 
special Olympics, boy scouts, and so on
and I thought "My God, these are the best 
students r ve ever seen, and they want to 
do this so much they' re paying for it." 
From there, I got involved in Earth watch 
as a way to augment funding and go on 
some Earthwatch expeditions and learn 
how it was done. That was really good 
experience. I saw all these people doing 
good work, and I just thought "Wow, this 
is a really great way to educate people and 
get some good research done!" 
YS: This question applies both to 'your 
coyote study and to your work with YES. 
How do you find such good participants? 
You attracted some very fine graduate 
students to your coyote study, and it's 
going to produce a great number of gradu
ate papers and publications. How do 
scientists go about finding such people? 
BC: There's a little bit ofrecruitment on 
my part, but Yellowstone does a lot of the 
work itself. For example, in 1990 I put 
one letter in the Animal Behavior Society 
newsletter, saying that I was seeking in
terns, and I still get letters inquiring about 
that. I think I got more than 350 re
sponses, and more than 300 of those were 
from people with college degrees, seek
ing field experience. Yellowstone's a 
great place for that experience. 
YS: There's a fair amount of skepticism 
in some scientific circles about using 
volunteers-that is, people without all 
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Crabtree and YES interns recording data on coyote observations, and the YES team 
during alpine lake survey. 

the formal training you have yourself
to gather data. There's an opinion out 
there that the results aren't as scientifi
cally rigorous or trustworthy. How has 
that worked for you? 
BC: I don't think there's anything magi
cal about unleashed graduate students 
out there collecting field data on their 
own. There's nothing that automatically 
makes them better at doing science than 
anyone else. In my experience with both 
graduate students and many YES volun
teers, the road to quality information is a 
matter of being excited about it. That 
means that the people are nurtured to do 
good work, they get supervision 100 per
cent of the time, and they are given attain
able goals. You don't ask someone with
out training in wildlife biology to do 
something that is beyond them. If you 
keep your expectations sensible, you get 
great results. We've done blind tests of 
the data gathering, and the quality of the 
data from the volunteers is as high or 
higher as it is from people with degrees in 
the field being studied. 

Integrating Ecosystem Research 

YS: Give us an example of what you 
would have folks like that do. Say some
body came in and they happened to have 
a bachelor's in geography or something 
at least remotely connected to your work. 

What kind of information would you be 
training them and turning them loose to 
get? 
BC: Pebble counts along streams, col
lecting scats on trails, operating a global 
positioning system, clipping vegetation, 
observing wildlife and recording what 
they're doing, and a lot of other things. 
The point of this is that the kind of re
search that's coming on the horizon is 
baseline inventory monitoring, the sort of 
work that. will tell us how these wild 
ecosystems are holding up under our use, 
and it doesn't take a rocket scientist to do 
it. If the supervision is good, and the 
group works together well, then these 
folks can make a big difference. 

Let me put this another way. When it 
came to the broad-based research I wanted 

· toachieve,academiawasn'tenough. The 
traditional, university-based research ap
proaches weren't handling that kind of 
thing. This ecosystem-scale community
level research I had in mind needed a 
broader approach. YES and programs 
like it are a whole new format. 
YS: It's also pretty adventurous for all 
the people associated with the traditional 
research bodies, like the agencies and the 
universities. 
BC: There has been a lot of· talk of 
partnerships, but it's programs like YES 
that are really pioneering some of them. 
Believe me, it's difficult. I'm not saying 
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this just happens. Politically it's very 
challenging and scientifically it's very 
challenging. 

You have these four basic groups of 
people: the management and regulatory 
agencies, the academic community, the 
corporate world, and the lay public. All 
four groups are going to be involved in 
the future of the resources in this ecosys
tem, and all will have some say in how the 
resources get used. 
YS: They're not known for getting along 
well. 
BC: Right, but what is starting to make it 
work now is the common denominator 
among them: they all need information. 
They all may want it in order prove differ
ent things, but at least they all agree they 
need it. That universal need is what led to 
the establishment of YES, in 1993. 
YS: How do you decide what you are 
going to focus on? It seems like almost 
every resource out there is in contention 
between at least two groups. Where do 
you start? 
.BC: We start with initial surveys, formal 
and informal, of the research manage
ment agencies of the Yellowstone Eco
system. We took what they told us, 
synthesized it, and looked at the common 
needs of the agencies and the academic 
community. 

We also focused on the studies that 
were underway, ones that had made a 
good start but were running out of fund
ing. These were especially important to 
us, because, as I said earlier, we want 
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long-term information, and these studies 
might give us an opportunity to build on 
something that already existed. You might 
say we took an inventory of how big or 
broad the study was and how long it had 
been going, and then decided if it could 
be kept going with our kind of minimum 
funding. We would look at a.study and 
ask ourselves a lot of questions about it: 
Can we get the necessary permits and 
permissions to continue it? Can we 
scrounge some radio equipment from an 
agency, maybe find some temporary quar
ters for staff from some other agency, 

YES researcher Patricia Zuiverink Yvith 
YESvolunteersandstajfestablishing GPS 
location of woody debris on Soda Butte 
Creek in northeastern Yellolvstone Na
tional Park. 

maybe get some academic or corporate 
funding? Is there high-tech assistance 
available in global positioning systems? 
Then we laid it all out on the table so we 
could see the gaps, and tried to fill them. 
Of course if you're running a number of 
studies at once, you find that sometimes 
they fill each other's gaps. 

So we would work with all these avail
able resources, trying ta fill in the holes 
from various places, and pn;ividing a size
able labor force. 

Who Does the Work? 

YS: When it comes to the labor force
your volunteers, or participants, or what
everyoumightcall them-have you found 
that they preferonly the glamorous work? 
Aren't some of your studies a little ab
struse for them? 
BC: That hasn't been a problem. We 
attract an amazingly diverse group of 
people, and some preferthe more famous 
kinds of studies, but we do dilute the 
glamour with the serious dose of hard 
work they all do. Just being in Yellow
stone is enough for them, really; it re-

YES staff biologist Steve Gehman (center, with intern and volunteer looking on) 
exa1nines a lvhitebark pine tree for possible blister rust. 
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YES researcher Patricia Zuwerink and her team of volunteers conducting strea1n 
transect studies. 

wards them. 
YS: What else attracts them? 
BC: I think it's this feelingthatthey want 
to do something different with their vaca
tion time. They make a tax-deductible 
donation to YES, and then they work on 
a project. They can see results. They 
often say something like, "You know, 
I've been getting tired of just getting my 
glossy magazines ffrom conservatiof! 
organizations] in the mail, and I'm not 
sure where my contribution to Organiza
tion X went last year. This was a chance 
for me to not only have a great experience 
in a world-class ecosystem, but to know 
where my money is going." 
YS: How Jong do they typically work? 
BC: Anywhere from 8 to 13 days. Some 
stay for several projects, say for over a 
month, and the return rate is quite high. 
YS: How many were involved in YES 
projects last year? 
BC: About 100. 
YS: How many different projects were 
they working on? 
BC: We have 22 projects, so its an 
average of about four or five volunteers 
in a group. 
YS: How are these projects set up? How 
do you supervise them? 
BC: We have a volunteer to staff ratio of 
3: I. We never violate that. We never 

person with a masters- or Ph.D.-Jevel 
education. Often there will also be a 
logistics person, sort of field manager, 
who is well-versed in backcountry skills 
or natural history, and often is also an 
emergency medical technician (EMT). 
There may be an intern, toO, someone 
who has a degree but is sort of a learning 
apprentice in the program; a fraction of 
the volunteer contribution also goes to 
sustaining the intern' s room and board. 
The internship program is another excit
ing aspect of YES. The interns are cream 
of the crop kids that really need field 
experience in order to further their educa
tion or seek employment. They work for 
two to six months, depending upon the 
needs of their program and the project 
they take on; each of them spends their 
whole internship focused on one project. 
YS: The interns are from universities? 
You find them through your academic 
contacts? 
BC: We get two or three resumes a week. 
They just roll in, we interview the top 
ones, and we get wonderful people. The 
result is that in the projects that also have 
interns, the ratio of volunteers to staff is 
really 2: I. We'll have the leader, the 
logistics person, the intern, and then six 
volunteers. 

have more than 8 volunteers in a group. What is Being Studied? 
Here's the makeup ofa typicalteam. We 
have a leader who is an academic or a YS: Describe some projects. 
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BC: We're in the third summer of an 
alpine lake survey, working in coopera
tion with the U.S. Forest Service. We've 
taken on the Absaroka-Beartooth Wil
derness Area, and we monitor air quality, 
acid precipitation, and so on. And we're 
using that opportunity to expand the 
breadth of the work, so we're surveying 
insects and small mammals and song
birds while we're up there. I figure if 
you're in there, you have a duty to try to 
help, so we're part of the National Fish 
and Wildlife Foundation's Partners in 
Flight program. That means we're out 
there trying to monitor species lists and 
neotropical migratory songbirds. That's 
all part of what you do if you're on the 
alpine lake survey. It's pretty inclusive. 

Another one is trying to evaluate high
resolution technology as an aid to devel
oping a long-term monitoring strategy 
for grizzly bears and other large mam
mals. Here we have one-meter resolution 
satellite imagery, and we're trying to be 
able to see if this technology can help us 
develop landscape profiles, in order to 
better predict where bears and other large 
mammals might go by matching up what 
is on the ground in terms of habitat re
quirements with high-resolution spectral 
signatures from satellites. It may be a 
much more efficient way of telling us 
what's available at any given time for 
these animals. And while we're there, 
we're running transects to look at white
bark pine surveys, which is helping the 
forest service and the park service out 
with their surveys of that sensitive spe
cies, which is a very important food source 
for grizzly bears. 

I might add that a big goal of this work 
is to make it as nonintrusive as we can. 
We're really trying to help develop tech
niques that facilitate passive research of 
these secretive carnivores. We don't 
want to interfere with them while we're 
studying them. So we'relooking at where 
they've been, recording what they've dug 
up and eaten, collecting scats, and all 
those things that will help us learn how 
they live. 

Anotherprojectis one started by Wayne 
Minshall of Idaho State University. He 
and his colleagues started a research 
project just before the 1988 fires, to study 
how the bums would affect a variety of 
stream ecosystem processes. Again, YES 
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is focused on trying to make the most of 
some of these pre-existing ecological 
experiments, and Wayne's is perfect for 
us. Wayne started with funding from 
Yellowstone National Park, and actually 
he had been working that area before the 
fires, so there was a fabulous opportunity 
to study the same ecosystems before and 
after the fires. We're very excited about 
that; how many times in a continent's 
lifetime do you get a chance to study a 
wonderful fire like that? YES has now 
extended Wayne's work an additional 
three years. 

That study has helped Wayne, and 
Wayne has gotten involved with Andrew 
Marcus [Montana State University], who 
is working on the geol9gical processes 
that affect those same streams. So here 
you have a guy who studies the non
living parts of streams working with the 
guys studying the living parts of streams, 
and they worked together to find addi
tional funding. We gave seed money to 
Andrew to get him going on Soda Butte 
Creek, which is a perfect paired water
shed with Cache Creek; that means that 
now a burned and an unburned water
shed, right next to each other, are being 
studied and compared. What started out 
as a fairly specific study has blossomed 
into something much broader, with the 
participation of all four groups I men
tioned earlier. 
YS: I'm sure you wouldn't mind elabo
rating on how your earlier coyote study 
fits into all this. 
BC: Actually, to understand the coyote 
study you have to talk about wolf recov
ery. I give the park service a lot of credit 
for recognizing that we were going to 
need to know a lot more about a lot of 
species if we were going to get wolves, 
just as they recognized that one way or 
another, wolves were on their way. It's 
well known that wolves have a major 
impact on coyotes, and so it seemed im
portant to understand the coyote before 
the wolves arrived. That foresight is still 
paying off, by the way; we now know, for 
example, that since the wolves of Yel
lowstone were killed off early in the cen
tury, the coyoie has been the number one 
ungulate predator here. And so the coy
ote study was funded for six years by the 
park service, and YES has adopted the 
coyote study and has developed a moni-
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taring program for measuring the four or 
five key parameters in the coyote popula
tion. Again, there's no overstating the 
value of continuing a long-term project. 
Just being out there to continue watching 
packs and individuals we've gotten to 
know for five or six years is worth it. We 
can passively do some really intensive 
research without having to trap the coy
otes. 
YS: What are those key parameters of the 
coyote population? 
BC: One is litter size. Because of the 
radiotelemetry we did, we know that ev
ery pack has five or ten den sites, so we 
can visit those den sites and find the pups 
every year. Two others are pack size, in 
early winter and late winter. A lot of 
dispersal goes on between early winter 
and late winter. Others are things like 
recognition of individual pack members, 
by pelage characteristics or individual 
markings, and the behavior of the packs 
at carcasses. 

Another projeCt we're especially ex
cited about is the medium-sized carni
vore study. The forest service has a 
mandate to choose some indicator spe
cies, to help them monitor the health of 
the ecosystem, and they've chosen the 
medium-sized predators. It was Sue 
Consolo Murphy of the park service in 
Yellowstone who really got it started. A 
few years ago she experimented with 
putting out hair-snagging devices to try 
to identify which animals were out there, 
and I though this was a great project for 
YES. We got involved, and ·a bunch of 
folks in the park were receptive, so right 
now we have three cooperative partner
ships on paper, challenge cost-share agree
ments, involving Yellowstone National 
Park, Gallatin National Forest, the 
Targhee National Forest, Idaho Fish and 
Game, and YES. 

By the way, these studies have caused 
some fascinating stuff to happen. I re
cently got a call from some folks in Cody 
that know a taxidermist who has a pelt 
from a fisher caught in the upper Clark's 
Fork area in 1888. People from the Na
tional Cancer Institute working with 
Montana State University are trying to 
extract DNA from it, so that if we ever do 
get a modem specimen we can see if it's 
a match to the earlier animal. 
YS: Besides the wonderful time a lot of 

people have, and the important scientific 
interchange you just described, what 
comes of all this YES activity? For 
example, scientists measure productivity 
in terms of publications: how are you 
doing there? 
BC: Since the coyote study began. but 
mostly since YES was established, our 
work has resulted in a long list of publica
tions: 6 M.S. theses, 6 scientific publica
tions, 11 scientific reports to various 
management agencies, I popular book, 
more than 60 spoken presentations, 15 
professional paper presentations, I na
tionally televised film, 3 YES newslet
ters, and 13 popular articles in maga
zines. 
YS: One of the oldest debates in the 
scientific community is over what role 
scientists should take in the political dia
logues. Some people see it as a matter of 
conscience to advocate certain political 
actions, and others see it just as much a 
matter of conscience to stay aloof of that 
process. YES works with people from so 
many institutions and agencies that it 
must be very complicated for you some
times. How do you respond when some
one asks you why you don't become 
political advocates on behalf of some 
good cause? 
BC: I give them two reasons. First, I 
think everyone has a role to play, but that 
it's very difficult to play more than one 
role well. We stick to our one role, which 
is the gathering of information, and by 
doing so we do not blur our purpose. 

Second, I think all those roles are im
portant, but that at the foundation of all 
the elements of the dialogues is informa
tion. Information from the ecosystem is 
what needs to be listened to most. I guess 
that if we had a motto it would be some
thing like, "The earth is speaking, and 
we're trying to listen to it." 

So we're warriors for nothing beyond 
information and having that information 
collected objectively so that all four of 
the groups I mentioned-the agencies, 
the universities, the corporations, and the 
general publii:-know the same things 
and make decisions based on the same 
information. 

For nzore inforn1ation about Yellow
stone Ecosystem Studies, write to P. 0. 
Box 6640, Bozeman, MT 59771. 

9 



• 
Cl.l 
Cl) 
·~ 0.. 
l-1 -0 Q) ........ ..c:: 
Cl.l ;..., 

........ ;::l 

ro 0 bi) >. Cl) ~ l-1 rn ...... 
OJJ°E 8 
Cl) 

Q) 0 
I:: C,) 

Cl.l 
~ 8 Cl) ~ 

'5 s:: Q) 
~ ..c:: ............. - ~ 0.. -c-:i Q) ro ~ Q) 

l-1 s:: ~ 
Cl) 0 0 

,.0 
..... ........ 
"".:> s ~ 

Cl) :::::::: 

s~ 
Cl) 

~ 

A friend of Yellowstone Science 

··, .. ' 

The Yellowstone Association 
P.O. Box 117 - Yellowstone Science 
Yellowstone National Park, WY 82190 

0 

5 
--
-
; 

• 
Cl) 

"'d 
·~ 

Cl.l 
i::::: 
·~ 

~ 
0 
0 -Cl) 
Cl.l ro 
Cl) -~ 



Yellowstone Science 
A quarterly publication devoted to the natural and cultural sciences 

Attention Friends of Yellowstone Science: 

Here in Yellowstone, we're past the stage of trying to put a good face on the latest rounds of federal belt
tightening, both real and threatened; this is a time of crisis for the national parks, and a great many important 
and carefully managed programs are at risk. Unlike law enforcement, emergency medical response, sewage 
lift pumps, or some other parts of the park's operation, a communication program like Yellowstone Science 
can be perceived as somehow "optional" these days. On a much happier note, we gather from your response 
to this publication over the past three years that it fills a real need, so we are determined to keep it going. · 

Since it first appeared, Yellowstone Science's printing costs have been covered by a generous annual grant 
from the Yellowstone Association. All other costs, especially staff time, are covered by the National Park 
Service. Authors of articles are not paid; their abundant hard work has all been voluntary, and often quite 
time-consuming. The Yellowstone Association, as a matter of tradition and policy, does not tend to fund 
long-term, open-ended projects, and though they've been very supportive, we should not expect them to 
provide support forever. 

With all that in mind, we are going to try an experiment. Once a year, starting with this letter, we will invite 
all recipients of Yellowstone Science to donate $10 (or more) to the annual production of the magazine. 
Anyone who requests information on how to receive Yellowstone Science will get a similar letter. We hope 
the response will be good enough to keep us chugging along; maybe there's even a chance we could actually 
upgrade the publication with some full color. If the response is inadequate, we will investigate setting up 
the irksome (for you and us) and time-consuming (mostly for us) procedures required for a subscription 
system. 

This donation is tax deductible as provided for by law. Make your check payable to the Yellowstone 
Association, and note that it is for Yellowstone Science. Send it to the Yellowstone Association, P.O. Box 
117, Department YS, Yellowstone National Park, WY 82190. If you like Yellowstone Science a lot, please 
consider a larger donation. Remember: your donation does not fund salaries. The donations all go into 
production costs. 

Thanks for your past enthusiasm and many kind words about this little publishing enterprise. 

~nr"/I/~ 
Paul Schullery 
Editor 
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Strangeness and beauty in the hidden dee 

by Val Klump, Tony Remsen, 
Matt Kaplinski, Jerry 
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ster, Jfk Maki, and Robert P ddock 

The three million annual visitors to sthelake'sunique.tectonic face mark so e of the small but numer-
Yellowstone National Park become well setting. ch. of today's Yellowstone ous hydrothe al vents and submerged 
acquainted with the world famous gey- ... £Situated in a vast volcanic caldera fumaroles . 

. -pQts, t springs, and "rot . --.fanned some 600,000 years ago . in a These v nt fluids contain hydrogen 
egg" mellslhat h ve become 1 mark . monumental explosi9n that -sent· the sulfide, the gentresponsibleforthe ~'rot
sigh and aromas this, ld~st n<J.-· - ·equivalent of a' 60-km diameter chunk of ten_egg",ar ma of many fumaroles in the 
tio 1park. "What thfy are.unaware.of, rock into. th\lJittihosphere in one ·of the -- park. · Wh" e granules of elemental sul
ho ever, are. seine-equally fascinating earth's largesdmown·volcanic eruptions. fur, that co tracks and plants found in the 
rid.'unusual sights (and· pro e en Today, mosi:;oLthe park'~ geothermal fluid plu , are the diver's surest under-

·s. mells) beneath_the wa_te s of Yell w- feature are .. clustere. d·':f~he·n·m of waterm k. erofgeothermalactivity. This 
:·stoneLake. Formadc11 nto1tsfamo seal a .. '..__ \\ \ . wh1tepreci tate1sformedbytheox1da-
population of cutthroat out, some of the Both 'ndwaterand·g th · alflu- tion of stil by sulfur bacteria that 
eepestregions·ofYell0 stone Lake are ids have nique.chemiStries.t sub- derive energy· r wth from the pro-

t sites of sheer cliffs, g fumaroles, hot stantially local biOgeochenii- ·cess and are examples o chemosynthetic 
s 'ngs,andunique lationsoffresh- cal conditions. bestexamples.ofthis ·.organisms, i.e., those t t use chemical 
wa r spo~ges. hydrothermal vent energy· for' . osynthesis Temperatures 

The Ce or-Great Lakes Studies' · -oceanrid · pread~-~ of these uids bigh(hig. than80"C, 
interest in Yellowstone Lake actually therm ly acti e sea- orl76"F butar · oquick!Y.coo dbythe 
began in 1983 when a small grant from ... ,ii -~t<!-rea with olten vast·a unt of 'luting lake"wa er that 
the National Park Service brought two of alts) at high res sure al plumes ar barely detecta eeven 
us (Val Klump & Jerry Kaster) to Ye!- educes submarine fountains o. nutri- a' ew inches awa . Like their de p-sea 
Iowstone for the first time to study the ent-and mineral-rich hot wate •. which c unterparts, theh drothermalsp gs in 
nutrient history of the lake over the last supportstheincrediblehydrothe al'vent . edge Bay are en 'ched in silica, up o 20 
100-150 years. Scattered and somewhat communities that amaze the sci ·mes the levels ound in the ope lake. 
anecdotal evidence had suggested that layman alike. The question w s., does S ica is an es sen ·al nutrient for th ma
the lake was undergoing a gradual nutri- Yellowstone Lake experience a analo- jar oroup of phot synthetic phytoplan -
entdepletionduringthelastcentury. This gous, albeit far smaller, phenom ton· in the lake the diatoms-micro-
was in contrast to the typical recent his- and has the subterranean plumbing of sco icplants th t construct a shell (called 
tory of many lakes, which are experienc- lake had an impact on its chemistry a stule) out silica to literally fo 
ing nutrient enrichment as a consequence biology? house." I ac , se · ent of 
ofchanging land usage, agricultural prac- Our initial explorationofYellowsto consist largely of mt m f 
!ices, and natural aging processes. It was unseen underwater world began in 1 e tiny ghosts that fall to the 
apparent from the very beginning, how- and 1985 with simple scuba reconn nd become buried, these little 
ever, that Yellowstone Lake was differ- sance of some of the near shore shallow sili sils bequeath us a picture of the 
ent. water hot spots-particularly in Sedge history of the lake by preserving a record 

In addition to the potential influences and Mary bays. In 1986, a grant from the of the past plant life and plant abundance. 
of climate, fire, food web fluctuations, National Geographic Society provided One of the most interesting thermal 
human development, and so on, Yellow- the opportunity for our first extended features seen to date, and only in Sedge 
stone Lake added another obvious fore- look and some detailed sampling of the Bay, is a "fault-like" swath of colorful 
ing function to the list: geothermal and vents and geothermal features found in bacterial mats, roughly a meter in width 
hydrothermal activity. Even a cursory the vicinity of the Sedge Rock between and trending perpendicular to shore in 
glance around the shores of the lake from the mouth of Sedge Creek and Steamboat depths of 5 to 10 m (16 to 33 feet). The 
Steamboat Pointto Mary Bay to the West Point. Bubbles breaking at the lake sur- mats appear to consist of both chemosyn-
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thetic and photosynthetic microorganisms 
and vary from white to orange to green to 
purple. Sediments beneath the mats are 
warm and chemical gradients sharp. In 
association with some of these mats are 
very high densities of nematodes (round 
worms) and small oligochaetes (aquatic 
earthworms). Three different species of 
these worms (of the family tubificidae), 
common in lakes but unusual in such 
dense congregations, have been identi
fied. Feeding on a bacterial diet, these 2-
3 cm (0.7-1.9 inches)-long worms live 
upside down in a narrqw niche with their · 
tails in cold lake water and their heads in 
otherwise barren sands that quickly reach 
over 50-80° C (122-176° F)- tempera-. 
tures too hot for worm life. 

This "worm sauna'' may. represent a 
lifestyle unique to Yellowstone Lake 
fauna. Occasionally, free-swimming 
large solitary leeches or a relatively un
common species of oligochaete from the 
genus Lumbriculus have been observed, 
presumably attracted by the bacterial 
smorgasbord and the life it supports. 

The hottest spot in Yellowstone Lake 
is Mary Bay. Geophysicists Paul Morgan 
(Northern Arizona University) and David 
Blackwell (Southern Methodist Univer
sity) have measured thermal gradients in 
the lake bottom that reach 100° C (212°F) 
within a meter of the sediment-water in
terface, and the resulting flux of heat is a 
thousand times higher than the average 
for the Rockies. Scuba diving in the 
shallow nearshore areas of the bay re
veals a scene from an AlkaSeltzer com
mercial. Curtains of gas bubbles escape 
vigorously from a warm sandy bottom 
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U.S. Fish and 
Wildlife Service 
vessel the RIV 
Cutthroat, the 
"floating head
quarters" of the 
research team for 
several years. All 
photos in this ar
ticle are courtesy 
ofVal Klump. 

pock-marked by m1mature cones and 
depressions. The rapid ebullition of gas 

. entrains sediments and water, pushing up 
saucer-sized conical domes of sand that 
evolve into shallow hollows with only 
pea-sized pebbles and stones too heavy to 
be winnowed a way by these bubble foun
tains. The gas is high in carbon dioxide 
and radon, and a plume of radon-enriched 
water can be followed out into thelakefor 
nearly 1.2 m (2 km). 

Scuba diving, however, has limitations. 
Divers are restricted to shallow water and 
short bottom times in order to avoid de
compression and the potential problems 
it entails, especially when working at 
high altitudes. Depths below 60-70 feet 
are generally "out of range" and hence 
most of the lake is hidden to direct obser
vation. In 1987, with support from the 
National Undersea Research Program, 
we brought new technology to bear· on 
exploring the secrets ofY ellowstone Lake 
in the form of a small submersible robot, 

The ROV fully 
loaded and ready 
to dive. The 
round objects on 
top are fishing net 
floats that were 
added for addi
tionalfloatation, 
to offset the 
weight of the 
sa1npling gear. 

or ROY (for Remotely Operated Vehicle). 
Over the last 8 years we have used Yel
lowstone Lake as a proving ground for 
ROY-based exploration and research, 
while attempting to better understand the 
role of hydrothermal processes in the 
limnology of the lake. Our partner in this 
effort has been Eastern Oceanics, a small, 
high-technology enterprise operated by a 
member of our group, Dave Lovalvo. 
Initially, the ROY system consisted sim
ply of an underwater color video system 
packaged in a suitcase-sized unit driven 
by a set of horizontal and vertical thrust
ers. This drive system allows the opera
tor at the surface to "fly" the vehicle 
through the water. To this we gradually 
added a variety of prospecting and sam
pling tools: temperature probes, 35 mm 
still camera and strobe, a retractable bas
ket and scoop, a pumping system for 
recovering water samples, and a com
puter-operated sipper system that col
lects water while measuring its tempera
ture and stores samples into an array of 
syringes for later analysis. 

With the ROY as our hands and eyes, 
the unknown world of Yellowstone Lake 
was riow open to exploration cind obser
vation for the first time. Armed with 
Morgan and Blackwell's map of thermal 
gradients in the lake and a chart of precj
sion bathymetry generated by group mem
ber Matt Kaplinski, we undertook our 
first look at the deeper parts of the lake. 
In his survey, Matt had noticed a steep, 
narrow, and deep topographic feature off 
Stevenson Island that lay on a line with 
anomalously high thermal gradients on 
the bottom. Repeated sweeps with the 
recording fathometer aboard the RN 
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The sampling basket on the front of the 
ROV is full of "concretional material" 
colle.ctedduring a dive in Mary Bay. One 
of the advantages of this small robotic 
system was the ease with which the re
searchers could switch from one sam
pling tool, such as the sampling basket, to 
another, such as the water sample sipper. 

Cutthroat revealed an area of the bottom 
that dropped precipitously from 270 feet 
to more than 330 and back up in a mere 
few boat lengths. With the aid of 
MiniRanger positioning (a system that 
relies on shore-based transmitters to tri
angulate a position within a couple of 
meters), we returned to this site and sent 
theROV downforitsfirstlook. What we 
saw remains perhaps the most spectacu
lar and certainly most surprising of the 
features we have seen to date. 

Instead of 330 feet, the ROY continued 
to descend into a narrow canyon, reach
ing nearly 400 feet before being squeezed 
to a halt JOO feet below the flat lake 
bottom. The sides of this canyon were 
reminiscent of the Grand Canyon of Yel
lowstone on a smaller scale. Exposed 
outcrops of well lithified sediment strata 
rose above us as a nearly vertical wall, 
stepped like some ancient fortress. Why 
was this here? What forces caused it? 
How old is it? We are not sure. 

In 1992 only weeks aftera major earth
quake rocked the inhabitants of the Lake 
area, we returned to this spot now guided 
by the newer satellite-based global posi
tion system (OPS) we had used for the 
last 3 years. Search as we migbt, no 
canyon appeared on our fathometer. It 
was almost as if the chasm had sealed 
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The crew nicknamed ! 
these underwater can- I 
yon walls "The Walls of I 
Jericho." Located off I 
Stevenson Island in the 
deepest known spot in 
the lake, these outcrops 
extended for as much as 
30 feet above or below 
the ROV. Unusual for 
a lake bottom, and sug
gested tectonic moye
ment. This was also the 
site of the mysterious 
"disappearing canyon. " 

shut and disappeared from view like Ali 
Baba' s cave. Is it possible, that triggered 
by the lubrication of an earthquake's trem
ors, the walls of this canyon collapsed 
inward filling the deep with tons of mud? 

It was in this spot that we observed the 
hottest hydrothermal springs. In one 
nearly400-footdivein 1990, we recorded 
temperature spikes up to nearly 120° C, 
almost 40° C hotter than anything previ
ously seen in shallow water. In response 
to these soundings, the charted depth of 
the lake was lowered from less than 300 
feet to 380 feet. Has the lake surprised us 
once more? Have we only missed the 
needle in the haystack, or has it closed the 
chasm until some earth-rending event 
speaks "open sesame?" We hope to take 
another look. 

Elsewhere in the lake, mysterious holes 
and deeps are also seen on the depth chart 
recorder. Mary Bay is the site of several 
such "bottomless pits," thought to be old 
geothermal explosion craters. Dropping 
from a top plateau at about 60 feet, the 
deepest of these pits explored to date 
bottoms out at 150to l 80feet. Unlike the 
cold hypolimnetic waters in other parts of 
the lake (i.e., those waters below the 
seasonally heated surface layer of the 
lake that remains cold year-round), the 
bottom water here is unusually warm, up 
to 12° C instead of the usual 4 • C water of 
maximum density. The source of this 
excess temperature is unknown. Heat 
derived from geothermal sources below 
and solar inputs from above are both 
possible factors, if thermal stratification 
is weakened by bottom-up heating, al-

lowing the downward mixing of warm 
surface waters. Here, hydrothermal 
springs are small and dispersed yet, we 
believe, numerous. The chemistry of 
these fluids is distinct from lake water, 
with elevated concentrations of nearly 
every constituent. 

But perhaps the most interesting fea
·ture is the one called the "Pipe Garden." 
Here we have observed foot-long tubes 
of hardened mud and complex concre
tions, like tree roots stood on end, pro
truding out of the bottom silt like sections 
of discarded plumbing. Upon retrieval, 
these tubes have proven to be hollow 
pipes filled with soft mud. Analysis 
indicates that these pipes are more than 
95 percent silica. In other words, they are 
made of glass. 

We hypothesize that these pipes are 
relict conduits of ancient hydrothermal 

At a depth of about 150 feet in Mary Bay, 
a 'fossilized" vent tubefromaformerely 
active thermal flow may indicate that the 
area was once the site of far more active 
hot springs than now. 
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organisms has been found. Sponges. 
seen as yet nowhere else in our explora
tions, cover the pipes and hard outcrops 
in silver-dollar sized patches. Zooplank
ton swarms, in densities rivaling 
backcountry mosquitoes, skitter across 
our video screen. Something fuels this 
food chain, and bacterial chemosynthesis 
supported by sulfidic seeps may be the 
source. 

For an active present. no more active 
site has been found than the "trout jacuzzi" 
of West Thumb. On calm days from the 
lakeshore near the West Thumb Geyser 
basin, National Park Service naturalist 
John Dahlheim noted a vigorous distur

--------------- bance of the water surface that came and 

In so1ne areas of Mary Bay, the vent deposits rese1nble the roots of old tree stlanps. 
Botto1n waters here are n1uch warrner in the sununer than elsei,vhere in the lake. Note 
that in the two bottom picturesfreslnvater sponges (see arroivs) have colonized the 
deposits. 

vents that formed as hot silica-rich fluids 
cooled and mineralized within the sedi
ments. We believe that these tubes formed 
below the sediment surface. The con
straint provided by sediment cover would 
serve to channel the flow for periods of 
time sufficient to precipitate a tube wall, 
and the sides of the tubes, when exam
ined closely, reveal a vertically lami
nated stratigraphy like that seen in 
accreting sediment deposits today. Years 
later(howlong, wedon'tknow) when the 
flows had stopped, the surrounding sedi
ments slowly eroded away, exposing the 
subterranean plumbing of the now-de
funct vent. 

The abundance of this relict piping 
attests to a much more active past than 
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what we have observed here to date. That 
is not to say that the situation is quiet or 
ordinary. Strange holes, like miniature 
gopher burrows, occasionally mark the 
sediment surface. Close examination 
shows no activity, yet unless some advec
tive process keeps the burrow clear the 
inevitable deposition of silt and sediment 
would soon fill them in. A clue occurs 
when one of these holes is seen to burp: a 
few bubbles pop out and rise to the sur
face. Occasionally a halo of white pre
cipitate surrounds the opening, an indica
tion of possible sulfide oxidation. Gases 
collected with a funnel mounted on the 
ROY reek of hydrogen sulfide. In these 
warmed waters far below the penetration 
of sunlight, an unusual assemblage of 

went about every half hour, lasting a few 
minutes. Guided by John's bearings, we 
dropped our ROY into an underwater 
grotto that led to a narrowing cavern 
some 20 feet below the surface. As we 
reconnoitered our surroundings, a small 
trickle of bubbles exploded suddenly into 
a huge eruption of gas, obscuring our 
camera's vision and entraining enough 
water to roil the surface of the lake around 
our 27-foot boat. Through the eyes of the 
ROY, we watched in amazement as a 
large cutthroat trout rapidly swam in and 
out of the bubble field of this underwater 
geyser, apparently feeding on food stirred 
up by the turbulent water. Within a few 
minutes the eruption died down. We 
observed this cycle several times, and at 
regular intervals of about 25 minutes the 
"trout jacuzzi" served up .a hot lunch to 
this trout. 

How extensive is this geothermal ac
tivity? We have found evidence in nearly 
all parts of the lake, and indications in 
some locations that it may have been 
more active in the past than it is today. Its 
impact on the biogeochemistry of the 
lake is still an open question, yet our most 
recent expedition produced some of the 
most intriguing data collected to date. In 
the deep, cold, and lightless hypolimnetic 
waters of the lake, chemosynthetic bacte
ria appear to be flourishing. In fact, when 
integrated over the whole of the lake's 
depths, chemosynthesis may provide as 
much "primary production" as the photo
synthetic organisms inhabiting the warm 
sunlit surface layer above. If this phe
nomenon is a permanent feature of the 
lake, it will be strong evidence that Yel-
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Great Lakes Studies, University qf Wis
consin-Milwaukee. Dave Lovalvo is with 
Eastern Oceanics Inc., West Redding, 
Connecticut. Matt Kaplinski is with 
Northern Arizona University. Jim Maki 
is with Marquette University. 

Authors' note: We would like to thank 
the U.S. Fish and Wildlife Service group 
1vith special mention to Ron Jones, Bob 
Cresswell, Dan Carty, Dan Mahoney, 
Glenn Boltz, and Lynn Kaeding without 
whom this work would nor have been 
possible. Thanks to the ROV Cutthroat 
for service as our "mother ship" and 

~--------------~ floating electronic nerve center. Thanks 
Because of the turbulence, it was difficult to photograph the large cutthroat trout we also to the National Park Service Re· 
named "Hot Lunch Charlie" as it foraged for food among the material stirred up by search Division and the B1'idge Bay and 
the underwater geyser. In the photo on the right, a linear microbial mat, about 1 m Lake Ranger Station persoimel for their 
in width, stretches off into the distance as it follows a "fault line" in Sedge Bay. support and interest. Valuable assis
Warmth and chemicals apparently seep upward through thefault,fostering a unique tance in the field has been gi"ven by Bob 
microbial community. Cresswell, Don Sz1nania, Ji1n Waples, 

On the bottom near Stevenson Island, the authors found the hottest hydrothermal springs they have measured so far, with 
temperatures above boiling. The white material may be sulfur, produced by oxidation of hydrogen sulfide comingfrom the vents. 

lowstone is fueled by an "alternative" 
energy source in addition to sunlight, a 
geothennal hot plate set to simmer far 
below the lake's bottom. 

The depths of Yellowstone Lake are 
not characterized by the quiet pastoral 
existence of profundal life seen in most 
lakes. The bottom of Yellowstone Lake 
is a uniquely active environment where 
the forces of nature create unusual scenes, 
unusual habitats, and unusual life styles. 
Slight but sudden shifts in the 
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sublacustrine plumbing could change its 
impact and it is clear that in many small 
local areas conditions are created that are 
unique in limnology and dominated by 
geothermal and hydrothermal forces. So 
like the park in general, the lake too 
contains features both fascinating and 
unexpected. 

Val Klump, Tony Remsen, Pat Ander
son, Russell Cuhel, Jeny Kaster, and 
Robert Paddock are with the Center for 

George Kipphut, Tim Stauder, Fred 
Binkowski, Rebecca Lovalvo, Mike 
Sierszen, John Krezaski, Joel Kostka, 
Lorie Buchholz, Brian Eadie and Mar
garet Lansing. Support for this work has 
been provided by the NOAA National 
UnderseaResearchProgram, the Gradu
ate School of the University of Wiscon
sin-Milwaukee, the UWM Center for 
Great Lakes Studies, National Geo
graphic Society, U.S. Fish and Wildlife 
Service, and the National Park Service. 
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Book Review 

Strange Genius: The Life of Ferdinand 
Vande~eer Hayden. By Mike Foster 
Roberts Rinehart Publishers, Boulder, 
Colorado, 1994; 443 pages; $29.95 
(cloth). 

It is easy for those of us who live and 
work here in the Yellowstone region to 
acquire a rather myopic view of historical 
matters, and to regard those whose efforts 
helped mold some facet of the patk' s rich 
history as if their existence began when 
they arrived in the area. Ask most old 
hands of the region about F. V. Hayden 
and you will likely learn that he was the 
leader of the 1871 Hayden Survey to 
Yellowstone, and has some of the credit 
for the passage of the Organic Act that 
created the patk. Ask for a rundown of the 
man before or after I 871, and you will 
usually be greeted with many blank states. 
Few ofus realize that in the fields of (19th 
century) geology, geography, ethnology, 
and entomology, Hayden was a major 
player. It may also be argued that he was 
the man most responsible for the creation 
of the U.S. Geological Survey, and should 
have been its first director. 

Strange Genius tells the story of one of 
the greatest American scientists and natu
ralists of the last century. It is more than 
a work of extraordinary scholarship; it is 
also an extremely well written, enjoyable 
story and narrative of the life of a great 
man and his times. Thereaderis provided 
here with a window onto the stage of 
I 9th-century science. The view through 
the window is all one might expect: excit
ing discoveries tempered by counterpro
ductive jealousies and shameful slanders 
among mo.st of the players involved 
(Hayden included). And here we find one 
of the book's great strengths: while obvi
ously a great fan of his subject, the author 
came to know him well enough to dislike 
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him in some ways as well. "Hayden is," 
. he tells us, "an apt reminder that ability 
does not always come wrapped in an 
attractive package." 

The early portions of the work set the 
stage for the formation of this complex 
person. In the first chapters we see por
trayed the struggles of a youth growing 
up in 19th-century America with an ea
ger, rich intellect, ambition, and poverty. 
The results of a neatly nonexistent family 
and an enthusiasm for any scholarly pur
suit created a young man who had trouble 
focussing his personal and professional 
desires to cohesive ends, with resultant 
successes and failures that shaped the 
scientist who would be Hayden. The au
thor sums these years up beautifully: "Too 
restless to savor his moments, too ambi
tious to know what he really wanted, 
Hayden drove on like a powerful freight 
train racing into the night without a head
light." 

As the story unfolds, we ate permitted 
to watch the development of a great but 
private man, a man known to anyone of 
science in his day, and to most of the rest 
of the literate world as well. His theories 
of the geology of the American West 
have not stood well the test of time, but 
were nonetheless the spark that became 
the flame of geological study of this atea 
from that time forward. Hayden was ad
mired by many for his work and hated by 
others for popularizing science with the 
masses. The author often reveals a 
Haydenesque ability to explain many of 
his subjects' theories in layman's terms, 
and this enhances the readability of the 
narrative. 

And what of Yellowstone? The 1871 
Survey is the subject of two (of the 25) 
chapters of Strange Genius. For those 
who hope to learn more about the details 
of the Hayden Survey' s days in Yellow
stone, the book may be disappointing. It 
does not cover the time spent here in a 
"day by day" diary form. This is under
standable in the context of the entire 
biography. By devoting two chapters to 
the survey's visit to the patk area, the 
author acknowledges the importance of 
this event to both the park and Hayden. 
But this was one important event in a life 

replete with many. As the head of the U. 
S. Geological & Geographical Survey of 
the Territories, the largest of the four 

rival surveys operating in the West at that 
time, Hayden did more to popularize the 
western United States than any of his 
contemporaries. As a result, he was argu
ably most responsible for showing Con
gress the need for a permanent agency to 
continue this work, which became the 
USGS. He also did more to popularize 
science as an _endeavor than any other. 
American of the 19th century. In an at
tempt to help the American farmer, he 
was instrumental in creating the Entomo
logical Commission as an adjunct to his 
survey. The Commission went through a 
couple of transformations to become the 
Biological Survey and, ultimately, the 
U.S. Fish & Wildlife Service. Among 
these many accomplishments; the dis
covery work in the future Yellowstone 
National Patk stands strong, but by no 
means alone. 

A delightful aside in this work is the 
philosophical position of its author as 
concerns the art of biography. Dr. Foster 
disagrees on occasion with historians 
before him, and, while open about such 
matters, is fairly respectful to those with 
whom he disagrees. He is a bit more 
candidly critical toward biographers who 
he feels have blatantly ignored facts in 
order to further their own viewpoints. At 
the same time, he makes no effort to hide 
the fact that the Hayden we will meet and 
come to understand is the Hayden the 
biographer lays before us, whether mean
ing to or not. "Is it honest," he offers, "to 
ask readers to make up their own minds 
when you have selected all the contexts 
for them?" 

Perhaps not, but one cannot come away 
from Strange Genius without the feeling 
that we ate seeing the most of Hayden 
that anyone has ever shown the world 
(Hayden included!). The man had his 
share of virtues and vices, and they ate all 
here. But more, the work provides the 
reader with an understanding of the times 
of Ferdinand Hayden, and this is at least 
as valuable as the understanding pro
vided of the man himself. Consider it a 
must read, and find it an enjoyable one as 
we II. 

Leslie Quinn is Information Specialist 
and Trainer for T. W. Services in Yellow
stone National Park, and a productive 
researcher of the park's history. 
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Wolves Have an Eventfnl Summer 

As we reported in our summer issue, 
Yellowstone's new wolves have begun 
the process of establishing home ranges, 
and are having no trouble making a living 
in and near the park. The Crystal Creek 
group continued to be sighted regularly 
in the Lamar Valley area well into the 
summer, then spent half of July and all of 
August and September moving between 
the Lamar Valley and Pelican Valley, 
with stops at many locations along the 
way. The six members of this group 
spent much of their first few months 
scattered in smaller groups and singles, 
but began spending most of their time 
together in August. 

The Soda Butte group has used the 
drainages along the north boundary of the 
park, being located at various times in the 
Hellroaring, Buffalo, Slough, and Pebble 
Creek drainages in the park and in the 
Absaraka-Beartooth Wilderness Area to 
the north. As reported in our previous 
issue, on June 16 a single pup was ob
served with a member of this group, and 
it is now established that there is only that 
one pup, rather than a larger litter. This 
group has followed roughly the same 
pattern of behavior as the Crystal Creek 
pack, traveling apart most of the time 
until August, when they began to spend 
most of their time in one group. 

Biologists consider it remarkable that 
two of the three groups successfully mated 
in captivity; as David Mech noted in our 
previous issue, it seemed extremely un
likely that mating would occur under the 
stress of capture and extended confine
ment. Successful mating in captivity is 
seen as a :very good sign that these wolves 
have the resilience for a succ~ssful recov
ery program. 

The Rose Creek female, wolf 9F, who 
was recaptured with her eight pups near 
Red Lodge, Montana after her mate, wolf 
!OM, was shot and killed, has been in the 
Rose Creek pen since May 18. Her life 
has not been without excitement, how
ever. Some time during the last weekend 
in July, a violent windstorm knocked two 
large trees down across the fence. The 
damage was discovered by wolfbiologist 
Doug Smith on Monday morning, July 
31, during his routine visit to bring food 
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President Clinton( left), Chelsea Clinton, and Wolf 
Project Leader Mike Phillips remove meat from 
plastic bags prior to spreading it around the Rose 
Creek wolf pen. 

to the animals. At that time, be discov
ered that only 9F was in the pen; all eight 
puppies had left through openings in the 
fence caused by the falling trees. 

There fo!low.ed what Wolf Project 
Leader Mike Phillips described as a 
"puppy rodeo," as biologists attempted to 
round up and capture the eight puppies, 
which then weighed 25 to 30 pounds. 
Within a few days, five of the eight pups 
were returned to the pen, the damage was 
repaired, and it became apparent that the 
other three pups would probably not leave 
the area as long as their family was there 
and food was still provided to them. A 
greater concern than the puppies leaving 
the area was their vulnerability to preda
tors, though they were observed at least 
once standing up to adult coyotes. 

On October 9, wolf project biologists 
and park staff entered the pen to process 
the pups for release, and discovered that 
there were now six pups in the pen; appar
ently one of the three still free had man
aged to climb the fence to join the family. 
These six (weighing roughly 50 pounds 
each) were given shots for parvo virus, 

Wolf project bio/ogfats Doug 
Smith and Mike Phillips (ob
scured by lidJ lift the lid of 
one of the wooden shelters in 
the Rose Creek pen, so rhar 
the president and his daugh
ter (center. in front of tree) 
can see the puppies. On the 
right, the White House pho
tographer, a Secret Seniice 
agent, Mrs. Clinton. and 
Rebecca KolsJ..)' (a friend of 
Chelsea) look on. 

Left to right: Wolf project biologists Doug Smith 
and Mike Phillips, Rebecca Ko/sky, Chelsea Clinton, 
and President Clinton rake a peek at wolf pups. 

rabies, tuberculosis, and distemper, and 
were fitted with radio collars. Then, on 
October 11, the gate of the pen was opened 
and one of the panels of the pen was 
removed, so that the wolves would have 
two easy ways to exit the pen. An inter
esting development this day was that a 
young male wolf, 8M from the Crystal 
Creek group, was observed near the pen, 
interacting with the two free pups. 

By October 13, the entire group
mother, pups, and young male-were 
two miles east of the pen, and by October 
15 they had all moved back to the Rose 
Creek drainage and were near the pen. 
Biologists consider the arrival and appar
ent welcome received by 8M as a good 
sign that 9F will not only have help with 
the pups this winter, but also will have a 
mate. As Mike Phillips said of 9F's 
relationship with 8M, "If she didn't want 
him around, be would have been gone by 
now." 

The other Rose Creek female, the 
daughter of 9F, has continued to travel 
alone in northern Yellowstone, often in 
the Hellroaring Creek area but as far west 
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as Swan Lake, and is apparently having 
no trouble fending for herself. On Sep
tember 18, biologists documented her 
first elk kill (which she later defended 
from four coyotes), though obviously she 
had been finding food up until that date, 
and may have made other unobserved 
kills. She has visited the area of the Rose 
Creek pen since the mother and pups 
were returned there, but there is no way of 
predicting if she might rejoin her mother, 
or if she will eventually join up with any 
of the young males from the other groups. 

The late spring and early summer 
months were very good for wolf watchers 
in the Lamar Valley. NPS ranger-inter
preter Rick Mcintyre, who spent that 
time in Lamar, reported about 4,000 visi
tors watched one or more of the wolves. 
Rick, who had more than 100 wolf 
sightings himself, said that the· mood of 
the visitors was overwhelmingly posi
tive. ''I haven't received any negative 
comments from anyone viewing the 
.wolves in the Lamar this season; just the 
opposite, people were emotional, they 
were crying, some hugged me and other 
family members. I guess I felt like the 
press secretary for the Beatles must have 
felt." 

Additional excitement surrounded the 
wolves on Friday, August 25, when they 
received a visit from the First Family, 
who took a break from their vacation in 
Jackson Hole, Wyoming, to visit Yel
lowstone. The Lamar Valley was the 
third stop on the Clinton's park tour, after 
the Grand Canyon and Old Faithful. Ac
companied by Mike Phillips, Doug Smith, 
Superintendent Mike Finley, and Yel
lowstone Center for Resources Director 
John Varley, the presidential party hiked 
up to the Rose Creek pen, donned rubber 
gloves, and entered the pen to assist in the 
feeding (a large contingent of media 
watched from a distance). Afterwards, 
the president (wearing an "Operation 
Wolfstock 95" cap) met with regional 
representatives of conservation groups in 
the barn at the Lamar Ranger Station. 
The president spoke with the group on 
many subjects, including the need to pro
tect the park from a mine being planned 
near Cooke City, Montana (the presiden
tial party's four helicopters had flown 
over the mine site prior to landing at 
Lamar). 
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Amid a fairly heated political debate 
. over the future of the wolf program, park 
staff are preparing forthe possible arrival 
of the second group of wolves this com
ing winter, though as of early October, 
MontanaSehatorConradBumshadmade 
good on his promise to ensure that no 
funding would be provided for this work. 
Other funding avenues are being investi
gated. One of the three acclimation pens 
used last winter, the one at Soda Butte, 
has been taken down, and two new ones 
have been constructed, one on the Black
tail Plateau and one on Nez Perce Creek. 

Predators Draw a Big Crowd 

The third biennial scientific confer
ence on the Greater Yellowstone Ecosys
tem was held at the Mammoth Hot Springs 
Hotel from Sunday, September 24, 
through Wednesday, September 27. En
titled "Greater Yellowstone Predators: 
Ecology and Conservation in a Changing 
Landscape," the conference was attended 
by more than 200 researchers, managers, 
and the public. 

Monday morning, Superintendent Mike 
Finley welcomed the conferees, and in 
his opening remarks highlighted the need 
for all researchers and managers to take 
an active role in educating the public on 
how nature really works. His examples 
included the roles of fire and predators in 
natural ecosystems. Dan Janzen illus
trated his keynote talk on the role of 
predation in ecosystems with three sto
ries spanning Asia, Australia, Serengeti, 
and the New World. Nine speakers then 
addressed multiple species interactions, 
from lake trout and cutthroat trout, to red 
foxes and coyotes, to complex communi
ties of carrion beetles. 

At the Superintendent's International 
Luncheon, keynote speaker Stephen 
Herrero, author of the well-known book 
Bear Attacks, spoke on the topic of"Wild 
Love"-the dedication and commitment 
to the wild that he sees as a common 
characteristic in wilderness and wildlife 
researchers throughout the world. Fol
lowing lunch, four speakers addressed 
behavior of predators, from mountain 
lion killing methods to helping behaviors 
of coyotes to reintroduced wolves. Then 
a session of natural history addressed a 
variety of species: ravens, tiger saia-

The Superintendent's International Luncheon key~ 
note was delivered by Steve Herrero, U1iiversit}' of 
Calgary ecology professor and a leading figure in 
can1ivore conservation_. 

manders, mosquitoes, and midsized car
nivores (lynx, wolverines, fishers, and 
martens). Scientists discussed techniques 
of inventorying and monitoring carni
vores, and detecting rare or difficult-to
observe midsized carnivores. 

At a special wolf update session on 
Monday evening, Yellowstone wolf 
project leader Mike Phillips presented an 
overview. of the current status of wolf 
recovery in Yellowstone, and then intro
duced cinematographer Bob Landis, who 
showed his footage of Yellowstone's 
newly arrived wolves interacting with 
coyotes, grizzly bears, elk, and bison. 

Tuesday morning's keynoter.Dr. Steve 
French, shared recent applications of 
molecular DNA techniques to predator 
ecology, systematics, and conservation, 
especially that of bears. Then the topic 
turned to conservation biology and man
agement, nine speakers discussing man
agement of grizzly bears, gray wolves, 
and midsized predators. Three speakers 
addressed social science: pelican control 
in early NPS policy, the economic value 
of Yellowstone trout, and changing pub
lic attitudes toward wolves. Two speak
ers treated physiological ecology: ener
getics in marten, and nutritional ecology 
of bears. Population dynamics and ecol
ogy were discussed by two speakers: two 
on bald eagles, and one on the influence 
of ungulate carrion on coyote behavior 
and demographics. 
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Mark Boyce served as conference sum
marizer, and the first two very busy days 
of the conference were concluded with 
the poster session, the evening banquet, 
and tbe presentation of the A. Starker 
Leopold Lecture. Posters, which were up 
for most of the conference, were pre
sented on 11 topics, ranging from aquatic 
insect predators to a test of the attractive
ness to bears of the alternative fuel rape 
ethyl ester. The A. Starker Leopold Lec
ture, "The Value of Long-Term Carni
vore Studies in National Parks," was pre
sented by wolf biologist L. David Mech. 

The proceedings of the conference will 
be published; watch future issues of Yel
lowstone Science for details. 

Wednesday, September 27, a special 
symposium, ''Cami vores in Ecosystems, ' 1 

was cohosted by the Northern Rockies 
Conservation Cooperative and the NPS. 
This symposium featured a series of in
vited speakers exploring carnivore topics 
at greater length (only authors speaking 
are listed below, though many had coau
thors). Steve Minta introduced the sym
posium with a discussion of Yellowstone 
as a model system for understanding car-
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NPS photos 

Clockwise from top left: Mike Phillips' 
well-attended wolf update session on 
Monday evening gave. conference par
ticipants an opportunfry for a more in· 
formal interchange of information on 
the Yellowstone wolf recovery' project. 
Montana Department of Fish. Wildlife 
and Parks provided a very popular ex
hibit of forest carnivores, which was a 
special added attraction during the 
poster session. 
L David Mech's Leopold Lecture fo
cused on wolves of North America by 
highlighting Mech 's own experiences 
with several wolf populations. 
The poster session and social hour on 
Tuesday evening drew a large crowd. 

nivores, and asking, "ls there a theory of 
carnivore ecology?" Moderator John 
Varley introduced the morning session 
on Greater Yellowstone Carnivores. Paul 
Schullery traced the history of carnivores 
in the Yellowstone region, Frank Singer 
quantified the carnivore prey base, Dick 
Knight said the bear population is show
ing signs of saturation in Yellowstone 
National Park and that we need to learn 
how better to manage people in the Yel
lowstone area. Ian Ross and Kerry 
Murphy spoke on their respective cougar 
studies, and Ed Bangs listed the big is
sues in wolf restoration as their feared 
impacts on livestock, big game hunting, 
and public land-use practices. Bob 
Crabtree listed studies of sympatry be
tween coyotes and wolves, and between 
coyotes and red fox, showing temporal 
avoidance in the lattertwo. Steve Buskirk 
revealed how mesa-predators (small 
mammals of a few pounds or less) are 
important esthetically and spiritually, af
fect prey populations, scavenge, disperse 
seeds, and structure populations of 
nonprey species, including each other. 

The afternoon session, entitled "The 

utility of experimental research for eco
logical theory, conservation, and man
agement," focused on theoretical issues. 
Fred Allendorf explored genetic consid
erations-interbreeding, crossbreeding, 
and inbreeding-as they affect restora
tion and management of predators. Mark 
Boyce assessed models for conservation 
and management. Steve Minta spoke on 
refocusing experimental questions and 
scales, and offered recommendations for 
research and management. Steve Minta 
and Michael Soule assessed carnivore 
recovery and conservation in North 
America, and the session was summa
rized by Tim Clark, with final remarks by 
John Varley. It is the intention of the 
symposium organizers to publish these 
papers in book form, so watch Yellow
stone Science for news of that, too. 

The fourth conference in this series 
will be held in 1997. In recognition of the 
125th anniversary of the creation of Yel
lowstone National Park, which will be 
celebrated that year, the fourth confer
ence will focus on people and their role in 
Greater Yellowstone. Announcements 
will be forthcoming in a year or so. 
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Thermophile Conference Focuses on 
Science and Policy 

Dr. David Gelfand of Roche Molecular Systems, 
coinventor of polymerase chain reaction ( PCRJ, at 
Mushroom Pool, origin site ofThennus aquaticus. 

Pioneering 
Yellowstone 
Microbiolo
gist Tho1nas 
Brock leading 
a field trip. 

In the foremost gathering of expertise 
in the history of Yellowstone microbiol
ogy research, 110 scientists and other 
authorities from around the world gath
ered at Old Faithful September 17-20 to 
address a variety of issues relating to the 
park's extraordinary thermophilic micro
organism communities. The conference 
was organized by Yellowstone Center 
for Resources Management Assistant Bob 
Lindstrom and Anna-Louise Reysenbach 
ofindiana University, with funding from 
the National Science Foundation, the 
Department of Energy, NASA, and 17 
biotechnology companies. Conference 
organizers aimed to increase communi
cation and establish contacts among the 
academic, biotechnology, and manage
ment professionals involved in studying 
the park's microbial resources. 

Dr. Thomas Brock, whose original dis
covery of Thennus Aquaticus (Taq) in a 
Yellowstone hot spring, led eventually to 
a revolution in DNA science, with sig
nificant impacts in many disciplines, pre
sented the keynote address, setting the 
stage for a four-day dialogue on the great 
social and scientific values of the park's 
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Microbiology conference panicipantsfield trip to Black Sand Basin. 

thermophilic resources. These resources 
have been in the news frequently for the 
past couple of years. A debate has devel
oped in both public and scientific forums 
over the best way to manage and use these 
remarkable and long-ignored resources. 
While some point to the immense social 
value resulting from the extraction and 
development of these resources, others 
have questioned the appropriateness of 
what "mining" rare park resources for 
commercial gain. A central issue has 
often been just what the park (and thus the 
public who pay the park's bills) should 
gain from such development. 

A full day of presentations and round
table discussions were devoted to the 
management of such publicly owned re
sources, with active audience participa
tion. The use of the resources was con
sidered in terms of intellectual property 
rights, patenting organisms and genes, 
trade secret rights, and material transfer 
agreements. Voluntary contributions, 
royalty agreements, and a variety of other 
user-fee arrangements \Vere considered 
in discussions of ways to reimburse the 
public for this use. 

Just as interesting were ·presentations 
on the natural history of Yellowstone's 
thermophiles, and on the all-important 
issue of preserving biodiversity. Thomas 
Lovejoy, science advisorto the Secretary 
of the Interior, described Yellowstone's 
thermophiles as "environni.ental extrem
ists" because they live on the very edges 
of life's tolerance for extreme environ
ments. He emphasized the utilitarian 
aspects of preserving biodiversity, point
ing out that in today's age of biotechnol
ogy, the commercial applications of these 

unusual life forms is one of the surest 
proofs that they should be protected. 

The philosophical and ethical compli
cations of this argument-that in order to 
save something we believe should be 
saved we must first justify saving it on 
commercial grounds-have long been 
debated among environmentalists; the 
entire national park movement is seen by 
some historians as an exercise in per
suading people either that a proposed 
park has no other possible commercial 
value or that it will make a lot of money. 
But Eric Mathur, director of Recombi
nant BioCatalysis Inc., one of tl1e bio
technology companies represented at the 
conference, said, "If industry does not 
support preservation of biodiversity, it 
probably won't happen." Microbiology 
research in Yellowstone will probably be 
one of the vehicles by which future man
agers and constituents explore the uneasy 
combination of commerce and esthetics 
that have always driven the evolution of 
park management philosophy. 

Meanwhile, an estimated 99 percent of 
Yellowstone's thermophiles remain 
undescribed by science, and 40 microbi
ology research projects are currently un
derway here. Judging from the interest 
and concern expressed at this conference, 
this long-unrecognized resource has al
ready generated a sizeable constituency, 
one that has a signifi.cant stake in ensur
ing that the park's geothennal resources, 
the diverse habitats for these organisms, 
are well protected. 

The proceedings of the conference will 
be published by the American Society of 
Microbiology. Watch for news of this in 
future issues of Yellowstone Science. 
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NEH{S' notes 

· 1995 Grizzly Bear Mortalities High 
Canon USA/National Park Founda· 
tion Grant Assists in Search for Rare 
Park Plants 

Photo of Ross' 
Bentgrasstaken 
by Jennifer 
Whipple, illus-
tration by Jane 
Don1. 

Among Yellowstone's J,050 or so 
known species of plants are two endemics, 
Ross' bentgrass (Agrostis rossiae) and 
Yellowstone sand verbena (Abronia 
ammophila), both of which are listed as 
Category 2 under the Endangered Spe· 
cies Act. This listing means that the 
species may be threatened or endangered, 
but data is insufficient to esiablish their 
vulnerability. As part of its "Clean Earth 
Campaign," Canon USA recently donated 
funds to the National Park Foundation, in 
support of the foundation's "Expedition 
Into the Parks" program; Yellowstone 
has received $4,300 to be applied toward 
additional survey work on these two spe
cies. 

Some of this survey work has been 
conducted in the thermal areas where 
Ross' bentgrass makes its specialized 
home, while the rest has been devoted to 
seeking additional populations of sand 
verbena, which is currently known only 
from a two-mile stretch of beach along 
Yellowstone Lake. We hope to run a 
feature article on these rare species, and 
the findings of these studies, in a future 
issue of Yellowstone Science. 
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As of October 5, a total of 16 grizzly 
bears had been removed from the Greater 
Yellowstone Ecosystem, the highest 
known total in more than I 0 years. These 
included seven management control ac
tions (five of these were sent to zoos, in 
Quebec, New York, and Seattle) and two 
illegal kills, as well as three bears killed 
by hunters in self defense. Of these 16, 9 
were males, 6 were females, and 1, iden
tified only by a paw, was ofunknown sex. 
Four died in Yellowstone National Park, 
6 in Gallatin National Forest, 3 in 
Shoshone National Forest, 1 in Bridger
Teton National Forest, and 2 on private 
land in Montana. 

The most unusual kills were three male 
grizzly bears killed after coming into 
contact with a downed power line in 
Hayden Valley. On August 21, visitors 
on horseback discovered the bears, and 
on August 22, rangers and Montana Power 
personnel investigated the site. They 
found a 200 to 250-pound subadult male, 
a 260-pound adult male, and a 350- pound 
adult male. The evidence suggested that 
the bears had encountered the power line 
over a period of about 10 days, from 
August I 0 to 20. A tree had fallen on the 
power line, stretching it until it was about 
a foot and a half from the ground. The 
line did not break, and so there was no 
disruption in power to alert Montana 
Power personnel of a problem. 

NPS 

Greater Yellowstone grizzly bear mortality was 
unusually high in 1995. 

Missing Wyoming Biologists' Plane 
Discovered 

In late September, two elk hunters in 
the Teton Wilderness discovered the 
wreckage of a Western Air Research plane 
containing the remains ofWyoming Game 
and Fish Biologists Kirk Inberg and Kevin 
Roy and their pilot, Ray Austin. The 
plane disappeared while on a research 
flight on October 16, 1991, resulting in 
the largest search in the history of Wyo
ming. 

Inberg and Roy were involved in griz
zly bear research during the flight; they 
were looking for a wounded bear and 
tracking other bears. As a routine safety 
precaution, they carried an active radio 
collar, which could be used to locate 
them in case of trouble. It appears that the 
collar was destroyed in the fire of the 
crash; most of the plane was apparently 
melted or otherwise consumed in the fire. 

According to a report published in the 
Jackson Hole News on September 27, 
1995, the wreckage was found "in dense 
timberon thesoutheastedgeofthe 10,870-
foot-high Soda Mountain. The site is 
approximately 11 miles due north of 
Togwotee Pass and about the same dis
tance by trail from the Turpin Meadows 
!railhead." 

Brucellosis Study Begins 

Greater Yellowstone's long contro
versy over brucellosis has entered a new 
phase, as ayear-longpilotresearch project 
has begun to help managers better under
stand the nature of the disease in Yellow
stone bison. The project is a cooperative 
effort of five federal and four state agen
cies, including three U.S. Department of 
Agriculture agencies (Animal Plant and 
Health Inspection Service, Agriculture 
Research Service, and Forest Service) 
two Department of the Interior Agencies 
(National Biological Service and National 
Park Service), two Montana state agen
cies (Fish, Wildlife and Parks, and Live
stock) and two Idaho state agencies (Fish 
and Game, and Agriculture). 

The focus of the project is the launch
ing of a Jong-term evaluation of 
brucellosis in free-ranging bison in Yel
lowstone National Park. Ten pregnant 
cows are to be immobilized so that a 
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variety of tissue and blood samples can 
be taken and the animals can be 
radiocollared. Periodic sampling will 
determine when and how bison cows or 
their calves become infected with 
brucellosis. 

Theprincipalinvestigatorfortheproject 
is Dr. Thomas Roffe of the National Bio
logical Service. It is hoped that the study 
will clarify still-unknown or controver
sial aspects of brucellosis ecology in Yel
lowstone, and allow the respective agen
cies and interests that have so often been 
at odds about the disease and its manage
ment to develop a mutually satisfactory 
management approach. 

Yellowstone Lake Report Available 

'In early October, the Yellowstone Cen
ter for Resources published "The Yel
lowstone Lake Crisis: Confronting a 
Lake Trout Invasion," a 35-page report 
on the recent discovery of a population of 
non-native lake trout in Yellowstone 
Lake. This report to the director of the 
National· Park Service is the result of a 
partnership between many individuals, 
groups, and agencies that have worked 
together since the summer of I 994 to 
address a situation that former Yellow
stone Superintendent Robert Barbee de
scribed as "an appalling act of environ
mental vandalism." 

In releasing the report, Superintendent 
Finley emphasized the public's key role 
in its production. "We' re especially grate
ful to the Montana Trout Foundation and 
to the many individuals who donated to 
the Yellowstone Fishery Fund for mak
ing this quality information possible," 
Finley said. At the same time, he pointed 
out that the struggle to save the cutthroat 
trout will occur at an especially difficult 
time: "It's just bad timing that we' re 
going to have to fight this lake trout 
invasion when government is shrinking. 
In the long run, saving the cutthroat is 
good ecology and good economics, but 
it's going to be expensive." 

The report begins with an executive 
summary, which sets an ominous tone by 
declaring that "the predicted decline of 
Yellowstone cutthroat trout will destroy 
the world-famous fisheries in the lake 
and its tributaries, including the storied 
fishery in the Yellowstone River between 
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The Yellowstone Lake Crisis: 
Confronting a Lake Trout Invasion 

A Report to the Director of the National Park Service 

the lake and the Upper Falls." The execu
tive summary is followed by a detailed 
report on the discovery of and subsequent 
study of the lake trout invasion, written 
by U.S. Fish and Wildlife Service staff. 
That is followed by an overview of the 
ecological consequences of a collapsed 
cutthroat trout population, which notes 
that at least 42 species of mammals and 
birds depend to some extent upon the 
cutthroat trout for food in the Yellow
stone Lake Ecosystem. The next paper 
provides some quantification of the eco
nomic values of the Yellowstone Lake 
fishery, concluding that "the cumulative 
30-year value of the cutthroat trout sport 
fishery assuming the introduction oflake 
trout had not occurred is estimated at 
more than a billion dollars." The eco
nomic analysis is followed by the report 
of last February's lake trout workshop 
held in Gardiner, Montana, during which 
a group of nationally known lake trout 
and cutthroat trout authorities gathered to 
consider the situation. This report con
cludes that the lake trout are there to stay, 
but that a determined effort can control 
the size of the population. Finally, the 
report provides a draft action plan for the 

next two years, to set the stage for manag
ers in their development of controls on 
the lake trout. 

In summary, the report elaborates on 
but does not significantly alter earlier 
indications that Yellowstone Lake faces 
a very serious, perhaps disastrous, future 
unless aggressive action is taken. If there 
is important new information, it is a grow
ing certainty that such action is techni
cally possible, and is assured of making a 
big difference in the fate of the native. 
fishes of Yellowstone. That action cen
ters on selective gillnetting of lake trout 
to hold their numbers down. In 1995, 
U.S. Fish and Wildlife Service personnel 
began experimental gillnetting, to iden
tify techniques that will allow them to kill 
lake trout without also incidentally kill
ing an unacceptably high number of cut
throat trout. 

Copies of the report can be obtained by 
writing to the Superintendent, Yellow
stone National Park, P.O. Box 168, Yel
lowstone National Park, WY 82190. 
Contributions to the Yellowstone Fish
ery Fund may be made to the Yellow
stone Association, P.O. Box 117, Yel
lowstone National Park, WY 82190 
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