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Reflections 

(Watchman and Hillman) 

Their war of winds and mountain-strife laid by, 
They seek in the blue wave a fairer goal 
As man may find within a loved one's eye 
Tranquil and clear, the image of his soul. 

Ernest G.Moll 
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NATURE NOTES FROM CRATER LAKE 

Introduction 
This volume ofNatureNotes is something of amilestone because this publication 

has now appeared for 25 summers since its inception in 1928. For three decades it 
was a casualty of increasing visitation and dwindling budgets for educational 
programs, but a symposium to celebrate the park's 90th anniversary in 1992 sparked 
its revival. As a result, this is the third consecutive year that Nature Notes has been 
published. 

The 1994 Nature Notes share a common characteristic of park friends wanting 
to share their understanding of Crater Lake and Oregon Caves with others. Authors 
include employees of the National Park Service, Volunteers-in-Parks, and members 
of the newly organized Friends of Crater Lake. Although the first article deviates from 
the usual practice of presenting only original research or observation in Nature 
Notes, the christening of Mount Mazama is relevant to the experience of park visitors. 
It is also fitting because the Mazamas were the first group to befriend Crater Lake and 
1994 is their centennial. 

Other articles in this edition were contributed on a volunteer basis and have not 
been published previously. Reprinting submissions that have appeared in Nature 
Notes is encouraged, as long as credit is given to the authors and the Crater Lake 
Natural History Association. 

Established in 1942, the Crater Lake Natural History Association's purpose is 
to aid the National Park Service's educational and resource management programs 
at Crater Lake National Park and Oregon Caves National Monument. Toward this end 
it sponsors this edition of Nature Notes from Crater Lake. The association operates 
three publication sales outlets, two at Crater Lake National Park and one at the Illinois 
Valley Visitor Center in Cave Junction, Oregon. Proceeds from sales items are used 
entirely to support the association's goals. A list of items available for sale can be 
obtained by writing to the Executive Director, Crater Lake Natural H istory Association, 
P.O.Box 157, Crater LakeOR97604. 

Stephen R. Mark 
Editor 
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Editor's note: This article appeared in the Tacoma Ledger on September 6, 1896. 
Excerpts are reprinted here to show how the Mazamas' special relationship with 
Crater Lake began. Their excursion to the lake occurred almost six years before 
establishment of the national park, but this outing inspired the first formal talks 
aimed at interpreting Crater Lake and its surroundings. Reports from the three 
scientists mentioned appeared in the 1897 edition o/Mazama, the club's yearbook. 

Christened Mount Mazama 

By Fay Fuller 

The Mazamas have just returned from their annual outing. They climbed Mt. 
Pitt [McLoughlin], christened Mount Mazama, and illuminated Crater Lake and 
Rogue River falls. It was the most successful expedition yet chronicled by the 
society's historian and to be long remembered by hundreds who met from several 
states to explore the summit of the Cascades in the heart of Oregon. In point of 
numbers it was an important occasion, and it is estimated by one of the government 
scientists, who was established three weeks at the lake, that nearly 1000 men and 
women were encamped upon its banks. Of these perhaps seventy-five were 
Mazamas, members of the northwestern organization of alpine climbers, all of whom 
have ascended at least one mountain over 10,000 feet high. None others need apply, 
for this club purposes to have only genuine mountain enthusiasts identified with its 
accomplishments. 

To me Crater Lake is the most impressively beautiful body of water in all the world 
that I have found. It lies on the very ridge of the Cascades, in Klamath County, 
southern Oregon. [The lake is] five or six miles in diameter, nearly circular, the vast 
crater of an extinct volcano... 

Wagons may be driven to the very edge of the mountain that contains the lake, 
where it breaks suddenly off into abrupt spurs and rough precipices that plunge 
directly 2000 feet below into almost unknown depths. This volcano-hewn rim, 
unpolished and severe, extends for twenty-five miles around and above the lake, 
marking the contour of the huge pit wherein the water serenely lies... 

In the western portion of Crater Lake rises Wizard Island, a perfect cinder 
cone...Its steep, sliding walls of pumice, sparsely covered with evergreen timber, 
make tedious climbing. The top breaks off suddenly into a depression, one hundred 
feet deep and about four hundred feet in diameter, known as the Witch's Cauldron. 
Here the Mazamas held theirhusiness meeting, electing a number of new members, 
many of whom had only qualified a few days before, on the summit of Mt. Pitt. The 
same evening witnessed the most important ceremony of the expedition. 

Several hundred people gathered around a huge camp fire to celebrate the 
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christening of a once majestic mountain, unnamed throughout time's changes, and 
remarkable for the deep blue cup it has for centuries protected. Appropriate toasts 
were offered, introducing interesting facts on the geology and nomenclature of the 
lake, its fish and fish foods, forest preservation, trees and plants and the wonderful 
features of the adjacent mountains. The culminating event was the christening of 
"Mount Mazama" over those rugged slopes. I had the honor to break a bottle filled 
with melted snow brought from its last crater. The name Mazama will be entered upon 
the government maps and remain in use. This is right inasmuch as no original name 
has been sacrificed to commemorate our society... 

One of the most interesting features of the expedition, enhancing materially the 
Mazamas' pleasure, was the presence of several of the government's most eminent 
scientists, who pursued their various studies and observations during our stay. 
Their interest in the society and participation in its plans was fully appreciated by 
the members. Every evening instructive talks were held around camp fires, and in the 
day time these gentlemen accompanied several investigating expeditions around the 
lake. 

Frederick Coville, chief government 
botanist, exhibited acollection ofplants growing 
in this vicinity, and gave a number of interesting 
talks on their distribution and growth. Several 
unusual species are found, and among the trees 
are noticed the noble fir, Alpine hemlock, and 
Tamarack pine. 

Dr. C. HartMerriam,assistedbyProf. Bailey 
and other scientists, made a collection of twenty-
five different species of mammals, forwarding 
all the specimens to the Smithsonian Institution. 
Mr. J.S. Diller is known as the volcano sharp of 
the government geological survey. One of his 
favorite retreats is Crater Lake, which he 
considers more wonderful than any body of 
water known. He is now engaged in a geological 
map of the same and has been spending several 
weeks making observations for this particular 
work. He is an interesting, and at the same time 
economical speaker, with the faculty of weaving 
facts into a charming drapery of language. \n 
fact, contact with these men of exact knowledge 
is most instructive and on this occasion made 
doubly fascinating the freedom, the enjoyment 
and the witchery of the mountains. 

A South American mountain 
goat is the Mazama's namesake. 
The group's logo highlights this 
connection and features the U.S. 
Coast and Geodetic Survey 
symbol for mountain peaks. 



Reminders of Uncertainty 

By Steve Mark and Ron Mastrogiuseppe 

An earthquake is one of the most unnerving experiences that a person can have 
at Crater Lake. Quakes registering magnitudes of 5.9 and 6.0 brought thoughts of 
Mount Mazama's reawakening to park residents on the evening of September 20, 
1993. This heralded over 2500 aftershocks in the following three months, most of 
which could be detected only by seismograph. 

Fortunately the epicenter (or the place where seismographs indicate the shocks 
are focused) turned out to be the Mountain Lakes Wilderness Area, an old caldera 
located 40 miles due south of Crater Lake. These tremors did not portend volcanic 
activity, but are periodic reminders that Crater Lake sits on the edge of a place where 
the earth's crust is expanding. A restless sea of mountains called the Basin and Range 
is shoving the great Cascade-Sierra Nevada chain westward. 
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Characteristics of the Basin and Range Province 

The vast area extending from southcentral Oregon to Utah and encompassing 
most ofNevada is testimony to 20 million years or more of movement. It is called Basin 
and Range because comparatively flat areas of drainage alternate with north-south 
trending mountain ranges. Most of the basins do not drain to the sea, but one at its 
western edge does. Despite that hydrographic anomaly, the Klamath Basin south 
and east of Crater Lake National Park is characteristic of the larger Basin and Range 
region. Like so many others, the wide basin seen from Rim Village or Dutton Ridge 
is defined by mountain ranges running roughly parallel to each other—often with one 
range forming a steep rise, or scarp, away from the basin. 

Earthquakes can occur as the Basin and Range pushes against the Cascade-
Sierran wall. Where the earth's upper crust snaps and breaks, fracture lines called 
faults are produced. In this most recent earthquake, a "normal" fault permitted one 
side of the fracture to drop down and pull away from the other. Some northwest-
trending faults, so typical of Basin and Range seismic activity, produced the steep 
scarps on the east side of Upper Klamath Lake which can be seen so readily while 
traveling on Highway 97 from Crater Lake to Klamath Falls. Like a ramp which lets 
one side slip slowly down and slightly away, the plane of a normal fault is similar to 
a slanted wall where the top is tilted away while the bottom is pulled closer to you. 

Although the earthquakes of 1993 have been attributed to this type of activity, 
the fault responsible is difficult to define. Some seismographs suggested that the 
fault skirts Upper Klamath Lake and Howard Bay, but aftershock epicenters have 
been placed some distance away. Since many faults do not reach the surface or may 
not be vertical, it is not surprising that the September earthquakes do not appear 
related to any known fault. 

Earthquakes in the Klamath Basin 

Since 1945 at least 12 earthquakes have occurred in the Klamath Basin. 
Geologists estimate that the fault zone around Upper Klamath Lake is capable of 
generating quakes as large as magnitude 7.25. An army officer's report from Fort 
Klamath in 1873 described one earthquake as severe enough to have knocked people 
and animals to the ground. Two hard shocks lasting some five to ten seconds each 
in this quake broke every pane of window glass at the fort, but the wooden frame 
buildings there appeared to have suffered little damage. 

With relatively little property damage resulting, the September quakes seemed 
less intense at Fort Klamath than the ones 120 years earlier. Park structures at Crater 
Lake seemed unaffected, but Klamath Falls reported severe damage. As a small 
village called Linkville in 1873, Klamath Falls had comparatively little experience with 
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quakes of 5.9 and 6.0 magnitude. Some of its brick buildings, being relatively rigid, 
appeared susceptible to the shock waves that moved outward from the epicenters 
of these earthquakes. Several structures had to be demolished, adding to the toll of 
several million dollars in property losses. 

A Volcano's Warning Signs 

As much as the Klamath Basin's dramatic landscape has been affected by 
earthquakes, most visitors cannot fail to notice the imprint of a related phenomenon. 
For the most part, volcanic activity is concentrated in the same areas as seismic 
activity. Vulcanism occurs where magma reaches the earth's surface through a long 
crack (fissure) or central vent. An example of the former is Lava Beds National 
Monument at the southern end of the Klamath Basin, while the latter is amply 
demonstrated by Mount Mazama—the mountain which holds Crater Lake. 

Volcanic activity can release ejecta (debris which range from large chunks of lava 
rock to glowing ash), liquid lava, and gases. Volcanoes located in the Cascade Range 
such as Mazama can erupt explosively and eject lethal particulate matter and/or 
gasses. Swarms of local earthquakes, which generally increase in size and number, 
usually precede such an event, as they did before Mount St. Helens erupted in 1980. 

The September earthquakes did not, of course, follow the pattern signalling 
another chapter in Mazama's eruptive history. Nevertheless, it would be a mistake 
to assume that the mountain is dead or even dormant. The long-suspected presence 
of hydrothermal vents at the bottom of Crater Lake has been confirmed by researchers 
who piloted a submarine there in 1988 and 1989. Water significantly warmer than 
prevailing lake termperarures has been found near bacterial mats and features known 
as "blue pools"at the bottom of Crater Lake. What it suggests is heat from the volcano 
perhaps playing a role in perpetuating what we see from the surface. 

The "Burp" of 1945 

Although one might be so bold as to liken present levels ofhydrothermal activity 
to a pilot light left on low,little is known about these vents. No clues have surfaced 
as yet about the so-called "burp" which occurred almost half a century ago. Bluish-
gray clouds of smoke or gas appeared over the lake several times from September to 
December of 1945. Each time visitors and park staff saw these clouds, the day was 
calm and clear with no sign of fog or storm conditions. A cloud would form near the 
center of Crater Lake, rise sharply, mushroom out, and finally drift away with the 
prevailing breezes. By the time U.S. Geological Survey personnel arrived to monitor 
the lake with portable seismographs in January 1946, the strange phenomenon 
ceased. 
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Many people were willing to forget about the "burp" once formation of the 

clouds seemed to stop. The park superintendent at the time, however, noted that a 
strange disturbance affected several Oregon lakes in August 1919. Most pronounced 
was a marked discoloration and the destruction of more than 1000 fish in Diamond 
Lake from what observers took to be an underwater eruption. Newspapers mentioned 
disturbances of less intensity in Crater Lake, Upper Klamath Lake, and Marion Lake. 
An explanation has eluded geologists, but like the earthquake example, it is hard to 
be certain about phenomena of such short duration that occur underwater and/or 
underground. 

Uncertainty is what drives some people to engage the scientific method, which 
is aimed at explaining or interpreting the phenomena observed. Science depends 
upon following a logical plan, beginning with fundamental observations. These are 
followed by the formulation of hypotheses so that a plan can be implemented by a 
way of collecting information or data for stanalyses. This method must allow for 
replication by other investigators and will determine if the initial hypotheses are to 
be accepted or rejected. At all phases, an open mind is required. If preconceived 
notions about the phenomenon to be studied affect the thinking of an investigator 
to deviate from the method, the effort becomes unscientific. Good scientific 
investigations generally yield more questions than were initially asked. 

A Mysterious Buried Log 

Radiocarbon dating of organic material such as buried wood is a valuable tool 
in attempting to understand the past. Trees destroyed by Mount Mazama' s climactic 
eruption have been used to ascertain the date of that cataclysmic event at 7700 years 
Before Present. So many carbonized trees have been found in the Crater Lake region 
that the 7700 year age is the common assumption for all buried logs in or near the park. 

A buried log five and one half feet below the present surface was discovered in 
1984 by Marion Ribble near Spring Creek, southeast of Crater Lake. Water-saturated 
buried wood is safe from decay organisms, and may remain preserved for thousands 
of years in an oxygen-free environment. The simple interpretation of the Spring Creek 
log could have been that the tree was buried during Mazama's climactic eruption. 
After all, this was the story behind a highly-publicized discovery in 1991 northeast 
of the park, near Chemult. The "Mazama Tree" was found inside a vertical tree well 
entombed by a fiery avalanche deposit, and then covered by a 3 5 foot deposit of airfall 
pumice. This well-preserved log did indeed date to Mazama's climactic eruption 7700 
years ago. 

The Spring Creek log, however, was buried beneath redeposited ash, not airfall 
pumice. What led to the entombment of the Spring Creek log was not a fiery avalanche 
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Map showing the location of the Spring Creek log 

flow, but an event which might have made Spring Creek or its antecedent a reservoir 
for log debris. This log is not carbonized, bearing only surface bark char, displays 
intact cellular wood structure, and its widely-spaced tree rings provide evidence for 
favorable climactic conditions. These characteristics sparked enough curiosity to 
have the log radiocarbon dated. Its age (after calibration to correct for the difference 
between radiocarbon and calendar years) proved to be 7025 years Before Present. 
This means the tree first grew approximately 700 years after Mazama's climactic 
eruption. 

The unexpected date for the Spring Creek log raises a number of questions. 
Could neighboring cinder cones have produced sufficient ashfall to create dams to 
the flow of water and allowed large quantities of debris to accumulate? Perhaps an 
oxbow lake of the ancient Williamson River-which mighthave predated Spring Creek 
— served as a reservoir for log debris. Once these hypothesized dams broke, large 
lowland areas became inundated with deposited debris including buried log fragments. 

At this point a reconstruction of events on Spring Creek is, of course, only 
conjecture. But admitting that we do not have all the pieces to the puzzle is, however, 
a bedrock of scientific inquiry. We always live with the possibility that our 
interpretations based on limited evidence may be wrong. With this in mind, the next 
earthquake should not have to be a reminder that we live in a very complicated and 
sometimes inexpl icable world. 
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Remote But Not Forgotten 

By Terry Dorer 

Three miles south of Kerr Notch on the Pinnacles Road lies a small campground 
called Lost Creek. With only 16 sites, it appears to be almost forgotten. But not to 
a number of park employees who regularly visit Lost Creek during the summer. 

A maintenance worker arrives daily to 
clean the restrooms and camp area. Sometimes 
repairs to buildings are required if they are 
damaged by bears, porcupines, orthoughtless 
visitors. Maintenance personnel also test 
the campground's water system daily to 
ensure that it meets strict standards. 

Park rangers visit Lost Creek all summer 
to meet the needs of visitors who come to this 
corner of the park. Many of the rangers 
participated in a campground revegetation 
project several years ago that is now adding 
greatly to the area's appearance. A number 
of native trees and shrubs have reduced the 
visible impact from many years of camping on 
pumice soils. 

From Lost Creek Campground, a dirt 
road (the Grayback Motor Nature Trai 1) heads 
west one way, returning to East Rim Drive at 
Vidae Falls. In early spring a crew grades the 
roadway and removes trees that have fallen 
during the winter months. Sometimes elk, 
deer, or even an occasional bear with cubs 
can be seen feeding along this route. 

pinnacles 

Four miles south of Lost Creek are the Pinnacles. These are fumaroles which 
served as passageways for gasses escaping from the pumice-scoria flows when 
Mount Mazama erupted. Although these erosional remnants are found along several 
other canyons, the Wheeler Creek Pinnacles are the most impressive in the park. A 
newly constructed wayside exhibit describes in greater detail how these were formed. 
For the safety of visitors, a new guard rail has been installed because the canyon 
drops sharply from the road. Like Lost Creek, Wheeler Creek is a forgotten stream 
that will share many surprises with those who care to explore it. 
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In Rare Abundance... 
A Story of Serendipity and Biogeography 

By Ron Mastrogiuseppe 

The living biota we enjoy around Crater Lake's caldera reflects the 7,700 years 
of change since Mount Mazama's climactic eruption. Mysteries abound despite our 
attempts to understand the distributions of plants and animals. Nevertheless, we do 
know that present-day populations of plants, for example, are a reflection of historic 
events such as fire, volcanic disturbances, and climatic changes. Thus, in the sense 
of genetic lineage, contemporary plants are the survivors of many changes critical 
to sustaining life on Earth. Much attention has been paid to the coniferous forests 
which dominate the park landscape, yet there are many lesser woody and herbaceous 
plants whose presence and life stories may go unnoticed. 

Besides the many who have scanned the landscape during short visits, the 
National Park Service has had several capable field botanists who worked toward 
completing and annotating a Flora for Crater Lake. Elmer Applegate, F. Ly le Wynd, 
William Baker, and Richard M. Brown would be quick to point out how the gift of 
finding things not sought for has shaped their work. For a thorough inventory of 
Crater Lake's plants to be achieved, we must acknowledge the role of serendipity in 
botany. Serendipity has led to the realization that some plants are locally rare—that 
is, in the oxymoronic sense, in rare abundance. Once rare isolated populations have 
been located, we often find that individuals of the same species are abundant within 
the boundaries of that small, local population. 

As an example of rare abundance, Rick Kirschner wondered in 1978 whether 
beargrass occurs at Crater Lake. No botanist had collected a voucher specimen for 
Crater Lake so beargrass was not listed in Crater Lake's Flora. But I knew that Rick 
had worked at Mount Rainier National Park, where wildflowers are profuse. I was also 
aware that Rick knew how to recognize flowering beargrass, Xerophyllum tenax, a 
member of the Lily Family and not a true grass. Earlier distribution maps of beargrass 
place it well north, west, and south of the park—but no populations were known to 
be within its boundaries. 

While on backcountry patrol in the northwestern part of the park, Rick thought 
that he had seen what appeared to be beargrass flowering in the distance but he 
returned to headquarters without a voucher specimen. Could this be another 
curiosity reported without evidence, or was it truly an opportunity for discovery? In 
time we successfully relocated the site to confirm the presence of beargrass at Crater 
Lake. Of course, the discovery of a small population well inside the park boundaries 
raised a number of questions: Did the devastation of Mazama's climactic eruption 
have anything to do with beargrass distribution? Could it be that 7,700 years ago, 
a small area shielded by deep snow and harboring beargrass miraculously survived 
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the catastrophe? Did beargrass 
colonize much more recently? 

Factors which contribute to the 
perpetuation of rare plants become 
critical for park managers who aim to 
promote and sustain species 
diversity. Some species are sensitive 
to severe fire disturbances and may 
suffer population declines, whereas 
others may be favored by more 
moderate fire effects. This may be 
the case with another member of 
Crater Lake's rare plant list, and an 
object of yet another accidental 
discovery. 

During August 1982, park ranger 
John White and I collected a plant 
from the Solanaceae Family thriving 
in robust colonies on Crater Peak's 
southwest slope. Our mission was not collecting plants, but merely to examine the 
park's first forest fire area that had been allowed to burn under natural conditions. 
Following two weeks of variable fire behavior in August 1978, a wet snow extinguished 
what lightning had ignited. The Good Bye Fire burned old-growth noble/red fir forest, 
and the changes in habitat and vegetation were dramatic. Having started a fire effects 
monitoring project, I know this plant did not occur on the site before the fire event. 
The magic of the "friendly flame" had created a specialized habitat, with the result 
being what was once rare now is locally abundant. 

The identity of this member of the Solanaceae (Nightshade) Family turned out 
to be the rare dwarf nightshade, Chamaesaracha nana. Other family members are 
more familiar and include such notables as the potato, tomato, tobacco, and pepper. 
Upon hearing of the dwarf nightshade's discovery, resource manager Mark Forbes 
labeled it correctly as a"dwarf tomato." The fruits are approximately one centimeter 
in diameter, colored light green, and give the appearance of aminiature green tomato. 
Although small mammals utilize these fruits, people are advised to avoid consumption 
until more is known about the tomato's composition. Like the beargrass example, a 
number of questions remain unanswered: How did these plants arrive in this place? 
Where was the plentiful seed source to account for such a proliferation of dwarf 
nightshade colonies? Could it be that the seeds lay buried within the volcanic soils, 
remaining viable for many decades and awaiting a fire event? 

beargrass 
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dwarf tomato 

Searches of herbaria were made throughout the Pacific Northwest to determine 
if any voucher specimens of dwarf nightshade existed from or near Crater Lake 
National Park. The park herbarium contained only a single sheet displaying two small, 
non-flowering plants collected by Applegate in 1934 from a dry slope of Bald Crater, 
a feature located in the park's northwest comer. Other collections known include a 
single colony found by my wife Joy and me in 1978 along an old fire road on the 
southwest flank of Crater Peak. Individual plants have been observed along the 
Grayback Motor Nature Road which connects Lost Creek Campground with Vidae 
Falls. 

Throughout dwarf nightshade's range, populations are locally uncommon or 
rare—that is, in rare abundance. This is especially tme in California, where the plant 
has been found but is rare in the Lake Tahoe region, Lassen Volcanic National Park, 
and Mount Shasta. In this respect the distribution of dwarf nightshade differs from 
that of beargrass, which is generally common throughout its range. 

Nevertheless, the occurrance of dwarf nightshade and beargrass at Crater Lake 
National Park represent two cases where the rare abundance of plants is significant. 
Serendipitous finds often provide a way to better understand the landscape because 
a plant's broader importance may lie in its biogeography. By piecing together a 
pattern of distribution, we may better comprehend the controlling factors for why 
organisms are found in some places and not others. Perhaps they might be a key to 
larger mysteries surrounding 7,700 years of change at Crater Lake and elsewhere. 
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Hiking in a Montane Mire 

By Jean Danielson and Steve Mark 

Sphagnum Bog is one of many charming areas in Crater Lake National Park. It is 
four miles west of the lake, but an easy hike from the Rogue River National Forest. 
The trail to Sphagnum Bog can be reached by taking state highway 230 and turning 
east at the sign for National Creek Falls. Use forest road no. 6536 to go east, then spur 
road 660 to find the trailhead. It is only about one quarter mile to the park boundary 
once you are on the trail. 

On the way into Sphagnum Bog, you may be lucky enough to see a number of 
rare and interesting plants. One with a small purple-blue flower is Mount Mazama 
collomia, Collomia mazama. If you see one, note its location and report your find 
on the observation cards available at park visitor centers. Remember, as with all 
flowers in the park, do not pick or allow anything to harm it. 

In roughly a mile and a half, the access trail intersects with the so-called Bald 
Crater Loop. Go south to Crater Springs and cross the creek once to reach the bog. 
The total distance to the bog is 2 1/4 miles. Upon finding the wetland area, a deep 
sense of the primordial can be felt. Amid the bog's hollows and mounds of vegetation, 
you should find that sphagnum becomes more obvious. This genus is represented 
by two species in the bog, S. squarrosum andS. subsecundum. Sphagnum has large 
open cells which make it seem like a sponge to the touch. This is because most 
members of the genus have the ability to hold 20 or more times their dry weight in 
water. 

Sphagnum is a moss which grows only in water and has the ability to acidify its 
surroundings. Although it grows continually upward, Sphagnum is balanced by 
decay at the bottom of the plant. Its partial decomposition in water forms peat. 
Varying in consistency from turf to a slime, peat further decomposes to a dark brown 
or black and can impart a tea color to standing water. 

Boggy peatlands characterize much of the British Isles, northern Canada, and 
other places in the upper latitudes. Sphagnum bogs in those areas usually have 
relatively few nutrients and harbor acid-tolerant vegetation such as pitcher plants, 
sundew, or heaths. The park's sphagnum bog is somewhat different than the boggy 
peatlands, though it is a peat producing ecosystem. It is classified as a montane mire, 
which are relatively common in subalpine regions of the Cascade Range where 
moisture accumulates in small basins or in poorly-drained slopes. 

Sphagnum Bog is an area that is saturated most of the year. The trail will bring 
you to the headwaters of Crater Creek, which is fed by two large springs. This part 
of the Crater Creek basin is relatively flat and poorly drained in comparison to other 
spring areas on the park's western boundary. Along with sedges and shrubs, 
Sphagnum forms a carpet of vegetation in many wet areas of th is bog. Water beneath 
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this carpet can be deep, so be careful or you may be struggling to free yourself from 
the mud. Most of the wet areas can be avoided by staying to the forest or shrub 
communities which surround the bog. 

One of Sphagnum Bog's pools 

These plant communities also illustrate the slow process of plant succession in 
the mire. In contrast to the boggy peatlands, the park's sphagnum bog is not 
dominated by Sphagnum. Being relatively high in nutrients, this montane mire is 
characterized instead by brown mosses, shrubs, and sedges. Plant succession began 
with sedge communities establishing themselves on gentle slopes where seepage 
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from the two springs drainage accumulated. Th ickets of 
bog blueberry, Vaccinium occidentale, followed at the 
basin' s edge. Conifer invasion of the mire, however, has 
been somewhat retarded. A limiting factor is probably 
the prevalence of peat. 

The peat in Sphagnum Bog averages six feet deep 
and is underlain by pumice. Mount Mazama's eruptions 
produced the pumice, though formation of the mire 
presumably began when a cool, wet trend in the region's 
climate developed about 4000 years ago. At that time, 
sedges and herbs began invading shallow pools which 
had formed over poorly drained areas. 

bog blueberry 

sundew 

What eventually developed at Sphagnum Bog is 
a fascinating mosaic of vegetation highlighted by the 
wetland's deep pools and insectivorous plants. The 
pools are sometimes called kettle holes, though this 
is a misnomerbecause Sphagnum Bog is not glacially-
carved. They are five feet or more in depth and located 
in the lower portion of Sphagnum Bog's eastern arm. 
Two species of sundew, Drosera anglica and Drosera 
rotundifolia, and three bladderworts, Utricularia, 
feed on insects. The sundew trap bugs with sticky 
hairs that bend over once the prey is caught. When 
the insect dies, the hairs secrete a digestive juice that 
breaks down the soft parts of the insect's body. The 
soluable products are then absorbed and used by the 
plant. 

Despite some wet footwear and pant legs, a day 
spent at Sphagnum Bog will provide an experience 
with a rich variety of plant habitats in a fairly small 
area. If you are fortunate, a large number of birds and 
mammals may also be seen. Like other wetlands, 
Sphagnum Bog is a place that provides a memorable 
contrast to drier forest areas in the park. But keep your 
eyes open for Sphagnum so that you will avoid an 
unexpected encounter with the bog's deep pools! 

Further Information 

Susan Seyer, Vegetative Ecology of a Montane Mire, Crater Lake National 
Park, Oregon. M. S. Thesis, Oregon State University, Corvallis, 1979. 
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Taking Inventory at Oregon Caves 

By John Roth 

Effective monitoring, mitigation, and restoration of important resources can be 
done only if good inventories exist. Few caves, however, have good inventories. 
This is because many of them are very diverse, often difficultto access, and represent 
an alien environment to most people. 

To close this data gap, volunteers from EARTHWATCH helped National Park 
Service staff at Oregon Caves complete the first comprehensive inventory of any 
large federal cave in the United States. One of the difficulties in conducting 
inventories is that definitions sometimes set arbitrary limits, but this one is flexible 
enough for use in other caves. As a result, inventory items for Oregon Caves were 
developed from a standardized 400 word glossary which caters to site-specific needs, 
yet allows for comparisons of those features that many caves have in common. 

Several important correlations became apparent during the inventory. One of 
them involved finding the largest passages correspond with fault directions and the 
direction water flows the fastest, or steepest hydraulic gradient. This helps explain 
why Oregon Caves is so big in comparison to nearby caves. 

Inventory teams also found marked breaks between the dimensions of some 
cave features which allow more sophisticated comparisons to be made. Similar 
features, such as parallel ridges among microgours in flowstone and those occurring 
in rimstone dams, can be separated by breaks in averaged measurements or by 
different distributions. For example, microgours usually range up to one quarter of 
an inch in size while the low end measurements of rimstone dams are about one inch. 
Consequently, flowstone and rimstone can be better indicators of localized differences 
in the cave's hydrology. This is possible because flowstone is formed by water 
slowly seeping between rock layers in contrast to rimstone dams following stream 
flow. 

More information is now at hand concerning the magnitude of direct human 
impacts on cave formations. "Cave slime" are actinomycetes bacteria, which appear 
as small white spots on walls. This bacteria is less evident along the tour route, 
leading to the supposition that bacteria feeding on lint from clothing may be 
outcompeting cave slime. There are also fewer white formations on the tour route 
than elsewhere in the cave. Skin oils and smoke from torches decades ago have 
certainly contributed to this situation. 

Now that the inventory has provided some insight on human impacts at Oregon 
Caves, cleaning and repair of formations has begun. Tons of rubble from previous 
trail building efforts have already been removed. These measures are part of a 
restoration effort and will enhance future visits to the cave. 
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An Overlooked Legacy at Oregon Caves 

By Steve Mark 

Virtually all of the structures at Oregon Caves National Monument are sheathed 
in bark of the Port Orford-cedar, Chamaecyparis lawsoniana. This detail is part of 
a site design aimed at blending buildings with their surroundings. Port Orford-cedar 
(the name is hyphenated because it is not a member of the genus Cedrus, or true cedar) 
occurs from the eastern Siskiyou Mountains to the coast. Although its relative 
abundance at one time has been greatly reduced by disease, fire, and logging, a 
number of stream drainages in the vicinity of Oregon Caves contain enough cedar 
to draw tree lovers. 

All buildings at Oregon Caves National Monument are sheathed in cedar bark, 
including the Chateau, seen here in this 1937photo by Francis Lange. 

Below the cave entrance area, Port Orford-cedar can be seen on Cave Creek as 
you leave the monument and follow the trail toward Cave Creek Campground. The 
remaining trees are along the fringe of several clearcuts, but there are enough of them 
to make a worthwhile walk. In this part of the Siskiyou National Forest, Port Orford-
cedar is found in riparian areas or places where seepage is a foot or less below the 
surface. The tree can be identified by elegantly sweeping boughs and lacy foliage, 
as well as by a red brown fluted bark that can weather to a slight silver tinge with age. 
In this setting, Port Orford-cedar is often associated with an attractive understory 
of Pacific rhododendron, Rhododendron macrophyllum, or western azalea, R. 
occidentale. 
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Many visitors to Oregon Caves are unaware that they can see Port Orford-cedar 

on the trail to Big Tree. The "cedar" occurs throughout this part of the monument's 
mixed conifer forest, though many visitors focus on the large Douglas-fir, Pseudotsuga 
menziesii, such as Big Tree or sugar pine, Pinus lambertiana. A young stand of cedar 
can be seen amid the Douglas-fir and Bigleaf maple, Acer macrophyllum, in Panther 
Creek downslope of Big Tree with some off-trail hiking. More impressive stands can 
be seen by taking the longer segment of the loop trail to Big Tree. Although 
sometimes steep, this route also provides access to Mount Elijah or a return to the 
cave entrance area. 

The most serious threat to Port Orford-cedar's survival throughout its range is 
the pathogen Phytophthora lateralis, a root rot fungus. It has infected several 
stands just three miles from Oregon Caves, killing a number of trees. The cedar is 
particularly susceptible to Phytophthora's waterborne spores because its roots 
intermingle with those of other trees in drainages downslope of where infection has 
occurred. U.S. Forest Service researchers hope that Port Orford-cedar's genetic 
variability may allow for some resistance to the disease even in heavily infected areas. 

Other than small numbers occurring in Redwood National Park, no unit of the 
National Park System perpetuates Port Orford-cedar apart from Oregon Caves 
National Monument. The cedar population in the 480 acre monument is so close to 
infected areas that measures are needed to prevent the root rot's spread to the park. 
One preventative measure is to keep hikers and vehicles out of places where the 
fungus spores can be transported into uninfected areas. This is especially important 
in the spring, when wet boots and tires can become agents for transmitting the 
fungus. 

Phytophthora has considerably less chance of infecting Port Orford-cedar in 
summer, but another threat—wildfire—increases as fuel moisture levels drop. 
Catastrophic fires can occur throughout the cedar's range wherever the explosive 
combination of low fuel moisture, high winds, fuel loads, and an ignition source 
occurs. Although mature Port Orford-cedar can survive low intensity fire with its 
thick bark, it was only prompt action by fire crews that stopped the Caves Fire of 1989 
from engulfing the monument. 

If the Caves Fire had not been contained, more than the commercial and aesthetic 
qualities of a forest with some Port Orford-cedar component would have been lost. 
Oregon Caves National Monument has some of the finest rustic architecture in the 
national park system. One structure, the Oregon Caves Chateau, is a national historic 
landmark. It and four others comprise a district listed on the National Register of 
Historic Places. The bark on these and other structures has proven to be exceptionally 
durable, requiring only occasional replacement after 50 or more years. Port Orford-
cedar's durability and past availability are factors in the survival of some pioneer 
cabins in the Illinois Valley. With age, the wood bleaches white and is why the tree 
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is sometimes called "white cedar." Several examples of cabins that utilized white cedar 
are on display at the Kerbyville Museum. 

Interestingly enough, the landscape architect who proposed that the monument' s 
buildings make use of cedar bark also was concerned about the rapid cutting of Port 
Orford-cedar on the Oregon Coast as early as 1925. He and other proponents of a 
state park thought it to be as distinctive as coast redwood, Sequoia sempervirens, 
and knew that the Port Orford-cedar shares some similar attributes with redwood. 
Efforts to establish a state park stalled, so the U.S. Forest Service set aside two areas 
on the Coquille River in Coos County as research natural areas in 1938. 

Feasibility studies for a Port Orford-cedar national monument by the National 
Park Service were the impetus for attempts to expand Oregon Caves National 
Monument in the 1940s. A fine sample of Port Orford-cedar existed alongthe ridgeline 
from the national monument to Grayback Campground, but logging during the 1960s 
and 1970s dealt a severe blow to hopes for a larger park. Nevertheless, part of 
Grayback Creek is still lined with Port Orford-cedar, as any adventurous motorist will 
discover if they take the road toward Low Divide and Williams. 

Stands that Elijah Davidson would have seen on his way from Williams to 
discover Oregon Caves in 1874 persist, but in dwindling numbers. The cumulative 
impacts of disease, fire, and logging are compounded by the practice of replacing Port 
Orford-cedar in managed forest with other conifers. Consequently, the perpetuation 
of the tree in its native habitat will be difficult because its standing volume has been 
reduced to 15 percent of what it was estimated to be in 1850. 

Although timber cruisers are quick to 
recognize Port Orford-cedar's value because 
it has commanded the highest stumpage price 
of any commercial softwood for the past 40 
years, it remains relatively unknown by the 
public. Unlike the coast redwood, Port Orford-
cedar does not dwarf its surrounding conifers 
and rarely occurs in pure stands. In addition, 
Port Orford-cedar and Incense-cedar, 
Calocedrus decurrens, are often confused 
with each other. Indeed, the Port Orford-cedar 
is so highly imitative in adapting to a wide 
range of environments that many tree lovers 
do not suspect that it occurs among the coast 
redwood of Jedediah Smith Redwoods State 
Park. As a result, Port Orford-cedar's 
significance has been largely overlooked. It 
can only be hoped, however, that the tree does 
not become a lost legacy. 

Port Orford-cedar 
branch and cone 
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On the Trail of Winter Animals 

By Polly Dubbel and Anton Briefer 

Winter at Crater Lake is a time of deep snow cover. Many animals avoid these 
difficult living conditions either by migrating or hibernating. Yet quite a few animal 
species found in the park remain active throughout the winter. Many of these animals 
spend at least some of their time on the surface of the snow, leaving tracks that are 
not easily observed in other seasons. In fact, winter is the best time to see evidence 
of some less commonly observed species such as pine martens, martes americana. 

Where and When to Find Tracks 
The abundance of wildlife here makes finding interesting tracks especially easy. 

Tracks can be found just about anywhere in the park, even in the sparse vegetation 
and harsh conditions on exposed peaks and ridges. Most people who visit Crater 
Lake in winter stop at Rim Village, where large numbers of pine marten and squirrel 
tracks can be seen. Park Headquarters, an area with less severe weather conditions 
and more diverse forest has a wider variety of tracks. 

The best times to look for winter tracks are the first few days after snowstorms. 
During storms, animals are generally less active and any tracks will be quickly 
covered by new snow. The older a track is, the more likely it will be obscured or erased 
by drifting, melting, or drippings from trees. Some of the older windswept tracks may 
still be partly visible, however, as a raised pattern above the surrounding snow. 
These marks remain because the snow which had compressed to form the track is 
less susceptible to drifting. 

Identifying Animals by Tracks 
Almost all animal tracks have distinguishing characteristics which allow 

identification of their maker. Some of these tell-tale features are: appearance of 
individual prints (size, shape, presence of claws, number of toes), distance between 
sets of prints, distance between left and right feet, and the general pattern of the track. 
The appearance of a single print is the least useful means of identifying tracks 
because the clarity of a print varies depending on the snow conditions, the age of 
the print, the typical walking gait of the animal, and what the animal was doing when 
it left the print. The most useful pieces of information for identifying an animal by 
its track are the general pattern of the track, determined by the animal's gait and the 
spacing of the prints. In snow, even weathered tracks usually provide this much 
information. 

Animal tracks are easily divided into three groupings. The groups are: an 
alternating track, the two-print bound, and the four-print bound. These divisions 
usually relate more to the appearance of the track pattern rather than the animal's gait. 
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Most animals have some variations in their track patterns, but if the traack is followed 
any distance, it will usually revert to one of the main groups. 

The alternating track, common to all dogs and cats, is generally made with a 
walking or trotting gait. It is characterized by legs moving diagonally together, with 
the hind feet placed in or near the prints of the front feet. An alternating track can 
also result from side to side stepping, such as in the porcupine's waddle. 

The two-print bound is most commonly seen in members of the weasel family. 
It occurs when the animal leaps and lands on the two front feet, then lifts the front 
feet for the next bound as the rear feet land in the prints of the front feet. 

The four-print bound is a signature of the common rabbit hop. This pattern is 
created when the front feet land first after the leap, followed by the hind feet landing 
on the outside and ahead of the front feet. 

These three groups encompass tracks from very small animals, such as mice, to 
the largest mammals active in winter. To narrow the animal identification, two 
measurements are useful. One is the straddle of the track, which measures the width 
of the track between the outside edges of the prints. The other is stride, or the distance 
from one foot print in a track to the next print made by the same foot (diagram b). A 
ruler or any object (such as a knife or a ski pole) can be used for measurement. 

If snow conditions are conducive, the footprint itself can be very instructive. 
The three main distinctions in prints are: presence or absence of claws, number and 
spacing of toes, and dimensions of the print. Persistence in following a track can often 
lead to finding a clear print. 

In addition to characteristics of track pattern and print, the habitat where a track 
was made can help identify a track. At high mountain settings like the park, many 
animals are only present in certain elevation ranges. Similar looking tracks, such as 
pine marten and mink, mustela vison, can be distinguished in part by their location 
— such as running between trees (pine marten) or to and from streams (mink). 

The chart offers a summary of tracks and some of their characteristics for animals 
active in winter at Crater Lake. This is, of course, simplified as there are a number of 
books available on animal tracks and behavior for more comprehensive study. 

Be aware that other phenomena can produce track-like patterns in the snow: 
drippings from trees, small amounts of snow rolling down steep slopes, wind drifts. 
Being alert to unusual tracks, such as those made by bird feet or wingbeats, can also 
add to an outing. 

For those enjoying the backcountry at Crater Lake National Park in winter, or on 
a quick visit to the Rim Village area, the ever-present snow cover can reveal the often 
missed world of animal movement and behavior. Tracking yields the same excitement 
as solving a good mystery, with the added benefits of outdoor exercise and 
education. Tracking may even provide valuable information on rare or endangered 
species which often go unseen in the park. 
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Animal Track group 
and example 

Avg. straddle 
Avg. stride 

Where found 

Common Tracks 

Pine Marten 

Douglas Squirrel 

Deer Mouse 

Bushtail Woodrat 

Snowshoe Hare 

Long-tailed Weasel 

Less Common Tracks 

Coyote 

Mink 

Porcupine 

2-print bound 
• • « 

• m m 

4-print bound 
a 

• 
• 

• 

4-print bound 
• 

• 
• 

4-print bound 

• 

4-print bound 

• 
• 

• 

2-print bound 

• • • 

alternating 

2-print bound 

m • • 

alternating 

a ^,» 

3-4.5" 
24" 

2.5-3.5" 
19" 

1.4-1.8" 
3.7" 

2.3-2.7" 
11" 

6-8" 
32" 

1.8-2.8" 
20" 

4-7" 
18" 

2.3-3.5" 
22" 

5.5-9" 
7" 

Throughout park 

All park forests 

Throughout park 

Rock slides, pines 
buildings 

All park forests 

Throughout park, 
may be near 
water 

Throughout park 

Near creeks 

Throughout park 
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Animal Track group 
and example 

Avg. straddle 
Avg. stride 

Where found 

Rare Tracks 

Bobcat 

Short-tailed 
Weasel 

Nutall's Cottontail 

Northern Water 
Shrew 

Meadow Vole 

alternating 
• • 

2-print bound 
• • • 

• • * 

4-print bound 
• 

• 
• 

• 

4-print bound 

m 

2-print bound 

• » • 

5-7" 
12" 

1.1-1.7" 
14" 

4-5" 
24" 

0.9-1.1" 
3.5" 

1.3-2" 
6.5" 

Low elevations 

Throughout park 

Ponderosa pine 
forests 

Near streams 

High mountain 
open areas 

Table 1. Animal tracks. Direction of travel is left to right. 

Further Information 

Tom Brown, Jr. and Morgan Brandt, Tom Brown's Field Guide to Nature 
Observation and Tracking. New York: Berkley Books, 1983. 

Louise R. Forrest, FieldGuide to Tracking Animals in Snow. Harrisburg, PA: 
Stackpole Books, 1988. 

James Halfpenny, A Field Guide to Mammal Tracking in North America. 
Boulder, CO: Johnson Books, 1986. 

Donald W. Stokes, A Guide to Nature in Winter. Boston: Little, Brown and 
Company, 1976. 

Donald and Lillian Stokes, Animal Tracking and Behavior. Boston: Little, 
Brown and Company, 1986. 
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A Fish Tale You Can Believe 

By Dave Fuller 

During my summer seasons as a ranger, I have answered many questions about 
America's deepest lake. "Are there fish in the lake?" is one of the most frequently 
asked. The answer is yes, but the explanation cannot end there. How the fish arrived 
in Crater Lake is relevant because no streams breach the caldera wall. 

In 1888, William Gladstone Steel—who was later known as the park's founder— 
decided that people needed a recreational diversion upon arrival at the Lake of Blue 
Waters. As if the breathtaking beauty was not enough! So Steel decided to stock 
Crater Lake. 

Initially, fingerlings (rainbow trout) were brought from the Rogue Riverto Crater 
Lake. Over a period of 40-5 0 years, five more species of fish were introduced: brook 
and brown trout, steelhead, coho (silver) salmon, and kokonee salmon. I am no 
ichthyologist, but it seems strange that Will and his associates placed steelhead (a 
rainbow trout that spends part of its life cycle in the ocean) and coho salmon in a lake 
with no inlets or outlets. Since both of these species move from ocean to fresh water 
streams to spawn, neither of them would survive very long in the closed system of 
Crater Lake. 

For that matter, there have been no sightings of brook or brown trout since the 
1960s. Among the six introduced to the lake, the only survivors appear to be the 
rainbow trout and kokonee salmon. Both are well equipped for Crater Lake's cold, 
deep water. 

Since the two existing species offish in the lake were put there for recreational 
purposes, I bet all you anglers are wondering how the fishing is at Crater Lake. Writing 
as one who has been on a four year quest to catch the "Crater Lake Monster," I feel 
qualified to provide some insight. Whether or not you will tell fishing stories about 
Crater Lake depends on what your expectations are before you start to fish. 

If you come to the seventh deepest lake in the world and expect to fish the whole 
lake, you are badly mistaken. Just one trail provides access to the lake's shoreline. 
The Cleetwood Cove Trail is one mile long and involves 700 feet of elevation change. 
Open only during the months of snowfree weather (generally July, August and 
September), the trail allows people to walk along the shoreline for roughly one quarter 
mile. 

Shoreline fishing is one of the two options you have. The second involves taking 
the concessioner's boat tour, which makes a stop at Wizard Island. Since fishing from 
the tour boat is not allowed, the island is probably the best place to cast a line. I enjoy 
taking the morning's first boat (usually 10 a.m.) and staying on the island until the 
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Before you invest in aboat tour to reach the island, you should know a few things. 

Crater Lake' s rainbow trout are a finicky species, but can grow rather large in this lake 
with few natural predators. Notwithstanding their larger size, the rainbow trout are 
fewer in number than the smaller and more plentiful kokonee salmon. You should not 
be surprised if, on your first five casts, you reel in a kokonee instead of a rainbow. 
It has happend to me on many occasions. In fact, there are days when getting a cast 
fully retrieved without a kokonee on the line can be the toughest challenge of all. 

Rangers displaying catch, 1938. 

Another challenge is making your way around the shoreline of Wizard Island. 
The sharp, loose lava is known for extracting bits and pieces of skin from brave 
visitors, primarily from the knees and palms. If you survive the ever-biting kokonee 
and all the scrapes and scratches, then you may be ready for a large rainbow trout 
to come your way. How large? Well, the rumors do fly! 

Like most fishing spots, the size of the largest rainbow trout ever caught in the 
lake is debatable. The park's aquatic biologist, Mark Buktenica, believes it to be the 
six pound, 27 inch monster retrieved in one of his research nets during the summer 
of 1991. I happened to be on the lake with Mark the day this fish was captured, so 
I can confirm this claim. The biggest rainbow trout I have caught with hook and line 
measured 21 inches long and weighed just under three pounds. 

What did I use to catch this beast? I don't mind sharing my secrets because the 
fish were introduced and really have no natural place in the lake's ecosystem. 
Consequently, as long as they remain there, I will do my part in removing them and 
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perhaps you can do your fair share, too. A steel blue-colored rooster tail is what 
helped me to catch that 21 inch trophy rainbow. Depending on the time of season, 
other "hot" lures to use are: crawdads (the plastic variety, as no live or organic bait 
is allowed), any variety of orange, black or yellow rooster tails, flat fish (bright silver 
works well). If you're a purist, flies are always a good bet (a caddis-like offering may 
work especially well in mid to late summer). 

Not only is the type of lure you choose important to your success, but so is your 
delivery style. The key to delivery is to be unobtrusive. Whether you are drifting 
a fly through shallow coves or fishing the deep dropoffs with a spinning setup, 
approach your target slowly and quietly. There is so little natural disturbance around 
the island that even the slightest shadow or rockfall will announce your presence. 
If the rainbow see you before your delivery is made it is best to move somewhere else 
because your chance at that spot is gone. 

This fish story about Crater Lake would not be complete without two final details. 
First, if you are planning to fish all day from Wizard Island, be sure to leave yourself 
enough time to get back to the dock for the last boat tour of the day. Hurrying over 
the loose lava is never a good idea and it is just bad manners to make the ranger look 
for you. Second, remember that whatever you decide to take home or back to camp 
must make the 700 foot ascent back up the Cleetwood Cove trail. Making friends with 
some of the more sturdy looking folks on your boat ride back to the dock at Cleetwood 
Cove may be a good idea if you happen to catch the "Crater Lake Monster." 
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