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Background, this page: In February, under just the 
right conditions, the setting Sun turns Yosemite 
National Park’s Horsetail Fall into a “firefall.” 
Historically, visitors to the park were treated some 
evenings to real firefalls, when embers were 
dumped over Glacier Point. 
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 Sea lions are so named because the  
 mature males, which compete 

with one another for mating territory, 
sport shaggy manes. The Steller, or 
northern, sea lion (Eumetopias jubatus) 
is the largest of the category, plying 
the North Pacific from Japan in the 
west to California in the east. The fe-
males shown diving into the water on 
the previous two pages, as well as the 
hauled-up, mixed crowd above, were 
photographed by Art Wolfe in Glacier 
Bay National Park and Preserve, lo-
cated in the Alaskan panhandle.

Wolfe took the photographs in 
June, during the Steller sea lion 
breeding season. At the time he was 
leading a workshop in wildlife pho-
tography, and his group was aboard 
a small yacht. Accessing the park by 
boat is probably the best way to wit-
ness its glaciers, islands and coast-
line, and wildlife—including birds, 
whales and sea lions, and land mam-

mals such as bears, moose, and the 
occasional real “wolf.”

 At breeding time, the Steller bulls  
 stake out territory in accustomed 

“rookeries,” typically on isolated 
beaches. The females arrive after-
ward, some of them accompanied 
by their immature offspring, which 
nurse for a year, sometimes more. 
The females, including the pregnant 
ones, which give birth soon after ar-
riving, struggle among themselves 
for favorable locations. They are not 
forced into “harems” patrolled by the 
bulls, as is the case in most sea lion 
species. The males just guard their 
established territories, abstaining 
from hunting for food until the mat-
ing season is over. The photograph 
above shows one mature male with 
females and juveniles, but as yet no 
newborns. Some have scrapes likely 
received in territorial skirmishes.
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Art Wolfe’s goal is to win support for conservation issues by “focusing on 
what’s beautiful on the Earth.” Based in Seattle, Washington, he travels 
much of the year photographing, leading photographic tours and semi-
nars, and giving inspirational presentations. Among the most recent of 
his many books are The Art of the Photograph: Essential Habits for Stronger 
Compositions (Amphoto Books, 2013) and, from Earth Aware Editions, 
Earth Is My Witness: The Photography of Art Wolfe (2014) and Migrations: 
Wildlife in Motion (2016). For more about his work, see www.artwolfe.com.

Erin Espelie Editor in Chief

Caroline B. Drucker Executive Editor

Steven R. Black Art Director

Vittorio Maestro Editor Emeritus

Senior Editors
Graciela Flores, Kati Moore, Dolly Setton

Hannah Wijana Assistant Art Director
Martin O. K. Paul Copy Chief

Contributing Editors
Marcia Bartusiak, Druin Burch, Bernd Heinrich, 
Laurence A. Marschall, Robert H. Mohlenbrock,  

Joe Rao, Ian Tattersall

Contributing Science Writers
Ashley Braun, Adam Hadhazy, Harvey Leifert,  

Lesley Evans Ogden, Niki Wilson

Howard Richman Publisher
Meredith Miller Production Director

For advertising information  
hrichman@richmanmediasales.com

Advertising Sales Representatives
Detroit—Schulz Media Group, 313-363-0321
Canada—Publicitas Canada, 416-363-1388

Chicago—Robert Purdy & Associates, 630-665-5315
West Coast—On Course Media Sales, 310-710-7414
South America—Netcorp Media, Ltd., 51-1-222-8038

Southeast—Rickles and Co., 770-664-4567

Todd Happer Vice President, Science Education

Educational Advisory Board
David Chesebrough COSI Columbus

Stephanie Ratcliffe Natural History Museum of  
the Adirondacks

Ronen Mir Weizmann Institute of Science
Carol  Valenta University of Missouri-Saint Louis

Natural History Magazine, Inc.

Charles E. Harris President, Chief Executive Officer
Cecile Washington General Manager

Charles Rodin Publishing Advisor
Elliot Ofsowitz Technical Advisor

Natural History (ISSN 0028-0712) is published monthly, except for combined 
issues in July/August and December/January, by Natural History Magazine, 
Inc., P.O. Box 110623, Research Triangle Park, NC 27709-5623. Copyright  
© 2016 by Natural History Magazine, Inc. All rights reserved. No part of this 
periodical may be reproduced without written consent of Natural History. 
E-mail: nhmag@naturalhistorymag.com. Subscriptions: US $33.00 a year for 
US and Canada; for all other countries: US $45.00 a year. Periodicals postage 
paid at Durham, NC, and at additional mailing offices. Canada Publications 
Mail No. 40030827. If you would like to contact us regarding your subscrip-
tion or to enter a new subscription, please write to us at Natural History, 
P.O. Box 5000, Harlan, IA 51593-0257. Postmaster: Send address changes to 
Natural History, P. O. Box 5000, Harlan, IA 51537-5000. Printed in the U.S.A.

To contact us regarding your subscription, to order a 
new subscription, or to change your address, please email  

NATcustserv@cdsfulfillment.com or write:
Natural History 
P.O. Box 5000,  

Harlan, IA 51593-0257 
1-800-234-5252  

(outside U.S. 1-515-247-7631)

02-04 NH Nat Mo 7816.indd   4 6/7/16   1:12 PM



5July/August 2016  natural history

One Hundred Years and Counting
Readers of the January 1917 issue of The American Museum Journal, the pub- 

 lication that two years later would be renamed Natural History, may well have 
overlooked a brief note: “The American Scenic and Historic Preservation Soci-
ety, jointly with the American Museum of Natural History, on January 10, held 
exercises signalizing the establishment of the National Park Service of the United 
States. The speaker of the evening was the Honorable Robert Sterling Yard, of 
the National Park Service, Department of the Interior, who gave an illustrated 
address on our national parks and national monuments. The supervisors of the 
national parks of the United States, who had been called from the West for a 
conference in Washington, visited New York City January 9 and 10. They were 
entertained at luncheon at the American Museum of Natural History, by Profes-
sor Henry Fairfield Osborn, January 10. Following the luncheon, they made a 
tour of the Museum, paying particular attention to the habitat groups, the halls 
of vertebrate palaeontology, and the hall of forestry. Arrangements were made 
for securing from the supervisors a series of tree portraits representative of the 
national parks.” The park representatives in attendance were then duly listed.

With this special issue, we hope to provide a far more generous celebration of the National Park Service (NPS), 
commemorating its establishment on August 25, 1916. Included is an essay we published sixty years ago, 

when, through Mission 66, the NPS was gearing up for its fiftieth anniversary. To my delight, I was able to 
contact its author, Ruth Kirk, who has provided an updated biographical note (she also may be glimpsed in Ken 
Burns’s acclaimed series The National Parks: America’s Best Idea). The NPS has wide responsibilities, and its staff 
is immersed in diverse activities. Guest editor Daniel J. Lenihan, a retired veteran park ranger/archaeologist, has 
guided us in offering a varied taste of this national institution.                              —Vittorio Maestro, Editor Emeritus

Park Avenue
The online highway to the National 
Park Service (NPS) is www.nps.gov, 
which presents a broad introductory 
menu as well as a directory for the 
units managed by the NPS (not just 
the national parks but all the national 
monuments, historic sites, seashores, 
recreation areas, and so on). Each 
unit has its own website as well.

A “Family Tree of the National 
Park System,” www.nps.gov/park 
history/online_books/lee2, traces 
the NPS up to 1972, the centen-
nial of the creation of Yellowstone 
National Park. “America’s National 
Park System: The Critical Docu-
ments,” www.nps.gov/parkhistory/
online_books/anps, takes the story 
from 1864 to 1992, with compre-
hensive documentation of the of-
ficial legislation. Natural History 
published “America’s National Parks: 
Their Principles, Purposes, and 
Prospects” [10/1976], a landmark 
essay by the pioneer of environmen-
tal law Joseph L. Sax; see nhmag.

com/picks-from-the-past/271452/
america-s-national-parks.

Named for the first chief of the 
NPS’s Wildlife Division, The 
George Wright Society is a nonprofit 
dedicated to the protection, pres-
ervation, and management of cul-
tural and natural parks and reserves 
through research and education. 
Many of its publications are free on-
line at www.georgewright.org. Char-
tered by Congress, The National 
Park Foundation is a national non-
profit that partners with the NPS to 
enrich America’s national parks and 
programs. Its website, www.national 
parks.org, has a “Trail Talk” blog 
and other informative features.

“National Parks Traveler,” www.
nationalparkstraveler.com, is an in-
dependent online journal, “not an 
echo chamber,” whose free online 
articles and guides cover the na-
tional park system. The Property 
and Environment Research Center 
is a nonprofit that champions prop-
erty rights and markets as solutions 

for environmental issues. Its reports 
and case studies counter public land 
management with free-market views 
(see www.perc.org).

The Public Broadcasting Service 
expands on Ken Burns’s The Na-
tional Parks: America’s Best Idea, the 
six-episode series (see www.pbs.org/
nationalparks). America’s Best His-
tory features a timeline of historic 
sites and national parks, including a 
page on NPS Centennial events (see 
americasbesthistory.com/national 
parkservice100.html).

If Marion J. Durham’s memoir in 
this issue of Natural History piques 
your interest in female NPS rangers 
and their clothing, see “Breeches, 
Blouses, and Skirts: National Park 
Service Uniforms, 1918–1991” 
(www.nps.gov/parkhistory/online_
books/workman4/index.htm).

n a t u r e . n e t

NOTICE TO OUR SUBSCRIBERS: Our previous 
issue [6/16] was erroneously labeled Volume 
124, Number 6, instead of Number 5. You haven’t 
missed an issue, and this doesn’t affect your 
receipt of the normal ten issues per annual 
subscription. We apologize for any confusion.
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These selections represent just a few of the thousands of studies conducted by park 
personnel and outside researchers each year within the national park system.

Water Traffic 
Control
Known today as a quiet, unde-
veloped area, the Saint Croix 
National Scenic Riverway in 
eastern Minnesota and north-
western Wisconsin was once a 
major commercial waterway. 
That past recently resurfaced 
when a park ranger was pad-
dling along the river during a 
time of unusually low water level 
and noticed a line of rocks and 
logs. This formation was later 
determined to be the remnants 
of a wing dam, a barrier that 
extends partway into a river to 
increase water flow in a central 
channel and thus reduce the ac-
cumulation of sediment there. It 

was one of many water-control 
structures built in the late 1800s 
by the United States Army Corps 
of Engineers.

The park management’s 
curiosity was piqued, and to-
gether with the National Park 

Service’s Submerged Resources 
Center (SRC) and the Midwest 
Archeological Center, they set 
out to document other forgotten 
features. The researchers pored 
over archival materials to gauge 
the locations of dams, jetties, 

and other constructions, and 
then employed sonar, surface, 
and underwater search methods 
to uncover their traces. 

The team found evidence of 
forty-nine different structures—
more than twice the number 
they expected. Many were still 
in good condition, even a dam 
made of brush. SRC archaeolo-
gist Jessica Keller observed that 
the structures intended to aid 
river traffic at any particular 
location had broader ramifica-
tions, such as affecting the ero-
sion or build-up of sediment 
downstream and likely altering 
the habitat for fish and water-
fowl. (Submerged Resources 
Center Technical Report No. 36)

Arctic Origins
Although humans penetrated the North American Arctic as early 
as 6,000 years ago, archaeological findings suggest that the ances-
tors of today’s indigenous inhabitants arrived later in a second 
wave of migration. These were the Neo-Eskimo Thule, who had 
spread across the North American Arctic from Alaska to Green-
land by about 800 years ago and ultimately developed into the 
modern Iñupiat and Inuit of the Arctic. To supplement the archae-
ological evidence, two experts in ancient DNA analysis, biological 
anthropologists Dennis O’Rourke and Justin Tackney, formerly of 
the University of Utah and now at the University of Kansas, be-
came involved with excavations at two prehistoric sites.

Nuvuk, at Point Barrow on the northern coast of Alaska, dates 
from well before European contact. A Thule cemetery there had 
been rapidly eroding, and several years ago the local population 
of Barrow enlisted help from archaeologist Anne Jensen to rein-
ter the ancient burials farther inland. Curious about their past, 
the inhabitants agreed that small pieces of bone could be sampled 
from some of the remains for genetic analysis.   

Farther south in Alaska, in Kobuk Valley National Park, the site 
of Igliqtiqsiugvigruaq represents a much later occupation, right 
around the time of European contact in the early 1800s. Hoping to 
learn about Iñupiat culture at that point in history, including the 
impact of European contact, anthropologist Douglas Anderson 
from Brown University began excavating the site in 2009. Unex-
pectedly, Anderson’s team encountered human remains—a find-
ing that, according to National Park Service (NPS) rules, should 
have halted any digging. However, the local tribal council, eager 
to know more about their history, convinced the NPS to allow 
research to continue, again providing an opportunity for the DNA 
specialists to join the investigation.

So far, O’Rourke and Tackney’s analyses at both sites have 
focused on mitochondrial DNA, which reveals maternal ancestry. 
The findings support the archaeological interpretation that the 
Iñupiat and Inuit peoples descend exclusively from Neo-Eskimos. 
The nuclear DNA, which the researchers are hoping to explore 
next, may provide information about potential genetic contribu-
tions from later Europeans and other earlier North American and 
Siberian groups. (85th Annual Meeting of the American Associa-
tion of Physical Anthropologists)

The U.S. Army Corps of Engineers constructs a dam along  
the Saint Croix Riverway in 1879.

S a m p l i n g S  b y  C a r o l i n e  b .  D r u C k e r

The species is often thought of 
as the fundamental component 
of biodiversity, yet according to 
botanist and evolutionary biolo-
gist David Tank 
of the Universi-
ty of Idaho, spe-
cies is a “fuzzy” 
word. To clarify 
how organisms 
from the same 
ancestry acquire 
new charac-
teristics over 
time, and in 
turn how these 
characteristics 
should be used 
to define a spe-
cies, Tank and 
his lab mem-
bers, including 
post-doctoral 
associate Mari-
beth Latvis and 
graduate student Sarah Jacobs, 
are examining the flowering 
plant genus Castilleja. Over the 
past fifteen million years, this 
genus—many of whose mem-
bers go by the common name 
“Indian paintbrush”—has radi-
ated into roughly 200 different 
species.

Tank’s team collected plant 
specimens from a number of lo-
cations, including Canyonlands, 
Arches, Capitol Reef, Bryce Can-
yon, Zion, Glacier, Kenai Fjords, 

Wrangell–St. Elias, Mount 
Rainier, Olympic, Lassen Vol-
canic, and Great Basin National 
Parks. They then embarked on 

a multi-pronged 
investigation 
to crack the 
complicated 
Castilleja code, 
using DNA 
sequencing to 
uncover genetic 
relationships, 
locations to 
identify ecologi-
cal niches, and 
detailed analyses 
of morphology.

While the 
full phylogeny 
of Castilleja is 
still a work in 
progress, Tank’s 
team has already 
produced some 

consequential results. For exam-
ple, Castilleja meadii had been 
considered a subspecies or va-
riety of the species C. ambigua, 
based on their similar appear-
ance. However, genetic analyses 
have revealed that C. meadii is 
in fact its own species. It occurs 
only within a limited range in 
Napa County, California, and its 
designation as a unique species 
will likely change the way it is 
managed. (NPS Investigator 
Annual Report)

Specifying Species

Castilleja parviflora 
in Mount Rainier 
National Park
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Phoenix Rising
Following catastrophic wildfires in the 
early 1900s, a national effort to suppress 
forest fires began. A lesson learned, howev-
er, is that burning—which occurs naturally 
in many landscapes—can clear understory 
vegetation, reducing the 
severity of future wildfires. 
For that reason, controlled 
burning has become an 
increasingly popular man-
agement tool to safeguard 
human property and 
resources. Less obvious 
is how fires may affect 
animals relying on specific 
forest environments that 
may be maintained by occa-
sional burns.

Historic accounts indicate 
that in the xeric, or dry, pine-oak forests 
of Great Smoky Mountains National Park, 
certain bird species declined during active 
fire suppression in the twentieth century. 

Ecologists Eli Rose and Theodore Simons of 
North Carolina State University wondered 
how different bird species were affected by 
fire frequency and severity. Over the course 
of three breeding seasons, they identified 
and counted birds living around more than 

300 points, with and without a record of 
fire, in the park’s forests. 

Of the twenty-four bird species they tab-
ulated, the researchers found that thirteen 

lived more frequently in burned areas, while 
only two tended to shun such areas. Within 
the burned areas, both the fire’s severity and 
the amount of time elapsed since it occurred 
affected the numbers of all species studied. 
But the patterns were not uniform. For 

example, the blue-gray gnatcatcher 
(Polioptila caerulea), associated 
with forest openings, seemed to do 
best when large forest patches ex-
perienced infrequent high-severity 
fires, whereas the red-cockaded 
woodpecker (Leuconotopicus bore-
alis), which relies on shortleaf-pine-
dominated habitats, may thrive with 
frequent, low-severity fires.

Rose and Simons recommend 
that, rather than suppressing fires, 
management efforts in Great Smoky 
Mountains incorporate at least three 

different fire regimes: frequent, low-severity 
fire; infrequent, low-severity fire; and in-
frequent, high-severity fire. (The Condor: 
Ornithological Applications)

Thawing Thruway
Trail Ridge Road, the highest paved road in the United States, is a 
popular destination for visitors to Rocky Mountain National Park, 
providing them with breathtaking vistas above the tree line. Rough-
ly six miles of the road are underlain by permafrost, however, and 
climate warming could weaken some of this foundation. To deter-
mine whether and how temperatures are changing around the road, 
in 2008 geomorphologist Jason Janke of the Metropolitan State 
University of Denver and colleagues installed thirty temperature 
recorders in the nearby alpine tundra. 
Since then, they have been continuously 
logging the temperature at the soil sur-
face and at depths of up to about twenty 
inches.

The investigators have found that 
areas of coarse rock tend to have the 
coldest recorded temperatures along 
Trail Ridge Road, most likely because 
cold air settles in the open spaces be-
tween the rocks. Thick snow cover, on 
the other hand, acts as an insulator, 
and the soil underneath does not get 
cold enough for permafrost to form. 

Janke and his team have also de-
tected temperature trends in Rocky 
Mountain National Park: winters are 
getting colder, while summers are get-
ting hotter. For example, from 2009 
to 2014, surface soil temperatures 
during the winter months of Novem-
ber through January cooled by an average of 1.0° Celsius. Of 
greater concern, however, were the changes during the summer 
months. In June, soil temperatures increased by about 3.5° C, 
and in July and August by 2.0–2.5° C. Such trends could lead to 
melting of permafrost and cause subtle shifts in the ground be-
neath Trail Ridge Road. (NPS Investigator Annual Report)

Finding Faults
Understanding the geological processes that created the North 
American continent and continue to change its structure is the am-
bition of EarthScope, begun in 2003. This massive project includes 
the Plate Boundary Observatory, a network of more than 1,100 
Global Positioning System (GPS) sites and other measurement de-
vices. It is operated by the University Navigation and Satellite Tim-

ing and Ranging Consortium, 
better known as UNAVCO.

Several of the GPS sites lie 
within Joshua Tree National 
Park in southern California, 
near the San Andreas Fault. 
These sites allow researchers 
to monitor how the Earth’s 
crust deforms in the vicinity 
of that famously dangerous 
rift. The Pinto Mountain 
Fault, which runs along the 
northern boundary of the 
park, also produced four or 
five large earthquakes in the 

past 10,000 years. According to Chris Walls, the southwest region 
manager for the Plate Boundary Observatory, “The GPS stations 
in Joshua Tree were used to help define the location of faults and 
the probability of them producing an earthquake in the future.”

One benefit of the GPS sites is that they provide data continu-
ously, at a rate of one reading per second. An earthquake early-
warning system known as ShakeAlert, which relies on these data 
streams, is currently being developed by the United States Geo-
logical Survey. Additionally, by comparing the delay between 
different GPS signals, such groups as the National Weather 
Service can calculate atmospheric water vapor and integrate 
that information into early warnings of floods. Surveyors can 
also use the GPS data to refine their maps. (NPS Investigator 
Annual Report)

Habitats that result from two different fire regimes (left and center) 
contrast with one where fire was suppressed for nearly a century (right).
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along Trail Ridge Road.
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Caribou 
Crossing 
Large herds of caribou (Ran-
gifer tarandus) travel between 
northern and southern areas 
in Alaska and Canada seeking 
more comfortable tempera-
tures, more abundant food, 
and respite from predators 
and parasites during different 
times of year. However, hu-
man development of the land 
seems to be altering the ani-
mals’ habitat and movements, 
which could have broad effects 
on their populations. Wildlife 
researcher Ryan Wilson of 
The Wilderness Society (now 
with the U.S. Fish and Wildlife 
Service), along with colleagues 
from the Alaska Department of 
Fish and Game and the Nation-
al Park Service, set out to learn 

how an industrial road cutting 
east-west across northwest 
Alaska, near Cape Krusenstern 
National Monument, affects 
caribou’s autumn migration 
southward.

Over several years, the team 
fitted more than 200 female 
caribou with Global Position-
ing System collars to track 
their routes from August until 
December. Many of the col-
lared animals stayed north 
or east of the road’s extent, 
but twenty-eight came within 
fifteen kilometers of the road 
and eventually crossed it. 
Based on these animals’ move-
ments before they approached 
the road, Wilson and col-
leagues created an estimate for 
how long it should have taken 
each individual to cross the 
road and continue south.

Twenty of the twenty-eight 
caribou crossed in the ex-
pected amount of time—about 
a day—as if the road were 
no obstacle. The other eight 
were “slow crossers,” taking 
thirty-three days, on aver-
age, to make it past what was 
a low-traffic, two-lane road. 
Such a delay could affect an 
animal’s fitness by postponing 
its access to preferred foraging 
areas during the wintertime. 
The slow crossers also walked 
much longer distances overall 
during their migration, which 
could drain their energy. As 
plans are discussed to build 
longer roads across Alaska, 
Wilson says his team’s find-
ings “add another question 
that should be asked before 
development proceeds.” (Bio-
logical Conservation)

Vector Analysis
Sylvatic plague, a wildlife disease caused by the 
bacterium Yersinia pestis, likely entered North 
America through San Francisco around 1900. 
Usually fatal in prairie dogs, the disease was 
long thought to be restricted to the western part 
of the United States, but recently cases of plague 
have been documented in prairie dog colonies 
east of that “naturalized plague zone.” 

To measure the extent to which the disease-caus-
ing bacterium may have spread, biologists Erica 
Mize (now with the U.S. Fish and Wildlife Service) 
and Hugh Britten of the University of South Dakota 
focused on Y. pestis’s most common transmission 
vector: fleas. Over three years, they swabbed the 
burrows of black-tailed prairie dogs (Cynomys 
ludovicianus) to collect more than 3,000 fleas from 
Badlands, Theodore Roosevelt, and Wind Cave National Parks, as 
well as Scotts Bluff and Devils Tower National Monuments.

Two hundred of the collected fleas (Oropsylla 
hirsuta and O. tuberculata) carried Y. pestis, 
with infected fleas coming from roughly four-
teen percent of the prairie dog burrows. Plague 
was present at all of the national park units 
studied except for Devils Tower National Monu-
ment, which has just one fairly isolated prairie 
dog colony. These results indicate that Y. pestis 
is now endemic throughout the black-tailed 
prairie dog’s range, including areas of North 
Dakota, South Dakota, and Nebraska east of the 
naturalized plague zone.

The insecticide deltamethrin can be used to 
control these fleas, and therefore Y. pestis; stud-
ies into its optimal application are ongoing. Mize 
also notes that as long as people are careful when 
interacting with nature—wearing closed-toe shoes, 

applying insect repellant, and not touching wildlife—our national 
parks are safe to enjoy. (Vector-Borne and Zoonotic Diseases)

Triassic Park 
The Mesozoic Era, which spans from 
about 251 million to 65 million years 
ago, encompasses the Triassic, Juras-
sic, and Cretaceous Periods, all associ-
ated with the so-called Age of Dino-
saurs. In the early stages of the Triassic, 
however, dinosaurs did not yet dominate 
the Earth. Although some dinosaurs start-
ed to appear by 220 million years ago, in 
the Upper Triassic Epoch, they were rare 
and small. What animals filled the ecologi-
cal niches later taken over by dinosaurs?

While remnants of the Lower and Mid-
dle Triassic strata have been uncovered 
in Antarctica and Africa, one of the next 

places to pick up the fossil record is in the 
United States. Paleontologist Christian 
Sidor and his team from the University of 
Washington’s Burke Museum have been 
excavating at Petrified Forest National 
Park, Arizona—home to an exemplary se-
quence of Triassic rocks and fossils. There 
they have found bones of several different 
ancestral vertebrates including a number 
of archosaurs (a group of reptiles) as well  

            as metoposaurs, which Sidor  
        describes as “giant salamander-like  
creatures.”

Their most exciting discovery so far 
has been a quarry that includes parts of 
at least twenty individual shuvosaurids. 
These were small, toothless, herbivorous, 
bipedal relatives of the crocodile. Unusual 
under any circumstances, the shuvosaurid 
fossils found at Petrified Forest likely rep-
resent a previously unknown species. Ac-
cording to Sidor, “Even though the park’s 
been around for over a hundred years, it’s 
producing more and more fossils in the 
last decade or so than ever before.” (NPS 
Investigator Annual Report)

Artist’s rendering 
of a shuvosaurid
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EE: You’ve said before that in filming 
The National Parks: America’s Best Idea 
(2009), you and your team had trans-
formative experiences, echoing John 
Muir’s sense of rapture at seeing the 
natural world.

KB: There’s an essential paradox at 
work in the national parks that I love, 
available to just about everybody who 
is paying attention. And that is, these 
parks, particularly the grand majestic 
parks, remind us in some ways of our 
insignificance, and yet that inspirits 
us, we are made bigger, made larger, 
if you will. When you stand on the 
rim of the Grand Canyon and you 
peer down into that chasm and you 
see the patient erosion that the Colo-
rado River has worked over the eons, 
exposing Precambrian and Vishnu 
schist that is 1.7 billion years old, you 
begin to understand not only what 
tiny physical dots we are, but what a 
brief nanosecond we exist for in the 
overall scheme of things. And yet 
that’s an incredibly powerful thing if 
it’s combined with a sense of wonder 
at things bigger than ourselves and 
also with appreciation and perhaps 
even pride that the United States of 
America invented the idea of setting 
aside these natural wonders for every-
body and for all time

It’s to the everlasting credit of our 
country that we have been able to 
look without rose-colored glasses at 
even the less savory aspects of our 
past. There’s the Lincoln Memorial 
and Washington Monument, but also 
the Sand Creek Massacre site, which 
memorializes the killing of innocent 
Native Americans by the Colorado 
Territory cavalry, and the Kingsley 
Plantation, in Florida’s Timucuan pre-
serve, which shows not only the luxu-
rious home of the plantation owners, 

but also the cabins of the 
human slaves that made that 
comfortable life possible.

EE: Are there elements that 
you regret not including in 
the series?

KB: Well, you know, we have a 
forty-to-one shooting ratio. That 
means this is a twelve-hour series, 
and we collected at least forty times 
that amount of material. And the idea 
is that what is on the cutting room 
floor is somehow “bad” stuff, but it’s 
not, it’s just stuff that didn’t fit. You 
might remember in the movie Ama-
deus where the emperor tells Mozart, 
“Too many notes.” In some films you 
lament this scene or that scene, but in 
this one what’s on our cutting room 
floor is not so much whole scenes 
as parts of other scenes. It’s a patient 
carving that takes place, an erosion of 
a kind—the same thing that formed 
Arches or the Grand Canyon.

EE: Have you had any responses to 
the series that have stood out to you?

KB: Oh my goodness, yes. Better 
than any award or good reviews 
has been the fact that the Secretary 
of the Interior called me about a 
year after the series came out and 
said, “We believe our attendance 
has gone up well over 10 million 
people. And it had been flattened 
out and, in fact, had been declin-
ing up to that point, and we think 
that this is all attributed to your 
series.” And that’s almost a third of 
the television audience that got up 
off their couches and went out. And 
then that’s supported anecdotally by 
individuals who stop me all the time 
and say, “Guess what we’re doing 

this summer? We’re taking our fam-
ily to the National Park!”

I remember that on the first day of 
film class back in September of ’71, 
when I entered Hampshire College 
as an eighteen-year-old aspiring film-
maker, the question was, “Did film 
preach to the converted or did it actu-
ally make people do something?” And 
I was one of the few who thought that 
it had a certain power. I’ve since seen 
that in the responses to my films, par-
ticularly The National Parks. 

EE: Do you have a favorite national 
park?

KB: Sure! One of the most beauti-
ful I’ve ever been to is Glacier, and it 
may be in your and my lifetime that 
we refer to this as the National Park 
Formerly Called Glacier, because the 
hundreds of glaciers that were there 
have diminished so significantly just 
in the years that we worked on the 
series. And the park I’ve been to most 
recently was Arches, last year. We’d 
been many, many times, as a family, 
and it’s a lot of fun. I had my children 
and grandchildren, and it’s always kind 
of a test, an article of faith, that they’ll 
make the trek up to Delicate Arch. 
And we’ll sit with fellow members of 
our tribe, the Homo sapiens tribe, and 
marvel at the wonder of an arch and all 
the other features of the park.

Erin EspEliE, Editor in Chief of Natural 
History, makes experimental documentaries 
and teaches film studies and critical media prac-
tices at the University of Colorado Boulder.

IntervIew by Erin EspEliE

America’s Best Idea
Ken Burns reflects on his
documentary series.

Ken Burns with his daughter Olivia in 2009
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 W
hat do a coral reef, a Japanese internment camp, 
an ancient Puebloan ruin, snow-covered peaks, 
and a quiet lake made from a fast-moving river 
all have in common? They are all cared for by 

the United States National Park Service (NPS), a bureau 
of the Department of the Interior. These examples—Vir-
gin Islands Coral Reef National Monument, Manzanar 
National Historic Site, Mesa Verde National Park, Rocky 
Mountain National Park, and Lake Mead National Rec-
reation Area—are just five of the more than 400 units in 
the national park system. Other entities, such as Yellow-
stone and Grand Canyon, are better known. The biggest 
is Wrangell–St. Elias National Park and Preserve, created 
with other Alaskan giants in 1980. By itself, at 20,587 
square miles, it is more than three times bigger than Yel-
lowstone, Grand Canyon, and Yosemite combined.

The NPS not only cares for expansive natural wonders, 
but also for smaller units with hooks sunk deep in the na-
tion’s ethos—Thomas Jefferson Memorial, Statue of Lib-
erty National Monument, Wright Brothers National Me-
morial. Many commemorate our wars: Antietam National 
Battlefield, where in one day the ground soaked up blood 
from 23,000 Civil War dead and wounded; USS Arizona 
Memorial, the final resting place of more than a thousand 

sailors and marines; Vietnam Veterans Memorial; Flight 93 
National Memorial, crash site of a United Airlines plane 
whose September 11, 2001, hijackers were thwarted in 
their plans by doomed passengers. And significantly, not 
ignored are such sites of shame as Sand Creek Massacre 
National Historic Site, where a 700-man militia destroyed 
a peaceful Indian village. Similarly, Manzanar National 
Historic Site is witness to another dark moment in Amer-
ican history, when 110,000 men, women, and children—
the majority of them American citizens—were interned 
during World War II.

The NPS is now a hundred years old, though some 
parks, like Yellowstone (1872), significantly predate the 
agency. The NPS was established by Congress to “pro-
mote and regulate the use of the Federal areas known as 
national parks, monuments, and reservations . . . to con-
serve the scenery and the natural and historic objects and 
the wild life therein and to provide for the enjoyment of 
the same in such manner and by such means as will leave 
them unimpaired for the enjoyment of future genera-
tions.” That mission is short, clearly stated, and on the face 
of it, absurd. How do you accommodate more than 300 
million visitors a year in your backyard—that’s the current 
attendance—and leave it pristine for future generations? 

Saving Place
The rangers’ balancing acT

by Daniel J. lenihan

1790: Residence Act 
established the District 
of Columbia, which now 
includes such National 
Park Service entities 
as the National Mall, 
United States Capitol, 
and White House.

1789: Constitution 
of the United States 
came into force.

1832: Act Authoriz-
ing the Governor of 
the Territory of Ar-
kansas to Lease the 
Salt Springs set aside 
Hot Springs Reserva-
tion. Congress, how-
ever, did not follow up 
with legislation to con-
trol settlement there. It 
became a national park 
in 1921.

      1870s  1880s  1890s 1900s 1910s

1864: Yosemite 
Grant Act ceded Yo-
semite Valley and the 
Mariposa Grove of giant 
sequoias to California 
as a state park; it be-
came a national park in 
1916.
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1883: Sundry Civil 
Appropriation 
Act provided funds 
for the protection and 
improvement of Yellow-
stone and authorized 
the use of troops to 
control intruders.

      1870s  1880s  1890s 1900s 1910s

1900: Lacey Act pro-
hibited the importation 
of injurious animals 
and the trafficking of 
wildlife.

But the intent of Congress is clear. They didn’t ask if it was 
possible, they just said, “Do it.”

National parks are established through acts of Congress 
and administered by the NPS. National monuments are 
established by presidential proclamation and, depending 
on their location and content, can fall under not only NPS 
jurisdiction but also that of the U.S. Forest Service, the 
U.S. Fish and Wildlife Service, the National Oceanic and 
Atmospheric Administration, the Department of Defense, 
or the Bureau of Land Management. All these agencies 
deal with something that has long birthed bloodbaths: 
land. Who owns it, who has access to it, what are the re-
strictions on its use? This is the territorial imperative on 
steroids. But conflict accompanies anything worth doing.

Parklands can be war zones of campers, wilderness lov-
ers, hunters, all-terrain-vehicle users, and now drone en-
thusiasts. They are also political footballs. Armed men in 
the western U.S. have ridden into federal lands and pre-
serves declaring the land is theirs, to do with as they wish. 
Why should they pay for grazing rights in a free country? 
Such reasoning, or lack thereof, puts federal employees 
in a dangerous position. But what’s new? Park ranger has 
long been a surprisingly hazardous occupation. Part of 
the problem is the role’s public image. Visitors think of 
rangers as cheery folk in Smokey Bear hats who advise 
you not to pet the buffalo. But rangers have been assault-
ed—or lost their lives during rescue operations—some-
times at a startling rate.

In 2008 the Department of Justice issued statistics com-
paring federal law enforcement officers assaulted in the 
line of duty, including those injured or killed. When the 
raw numbers were adjusted for the size of the dif-
ferent forces, it turned out park rangers were as-

saulted at a rate second only to agents in the Bureau of In-
dian Affairs. The rate was many times higher than for such 
iconic law enforcement departments as the U.S. Marshals 
Service; the Bureau of Alcohol, Tobacco, and Firearms; the 
Secret Service; and the FBI. Rangers are also more iso-
lated. When an FBI agent calls for backup, the response 
of fellow officers can be lightning-quick in urban areas. 
In a national park, it often takes hours, sometimes more 
than a day. After all, where does the backup come from on 
backcountry patrol?

 The NPS includes some 22,000 permanent, temporary, 
and seasonal professionals and many more who work as VIPs 
(Volunteers-in-Parks). Maintenance staff members wear 
no badges and interact little with visitors, but they are the 
keepers of a park’s infrastructure. A visitor center is the place 
where most people take the step from their everyday world 
into nature or the historic past—a big step for many. The 
safety and comfort of that first contact is only as good as the 
men and women who provide the welcome. And the 
employees who wear suits to behind-the-scenes 
meetings are also essential. But the face of 
the NPS belongs to the park ranger, 
whose duty it is to roam over 
the mountains, streams, 
and woods, to 
know their 
fauna 
and 

11July/August 2016  natural history

1872: Yellowstone 
National Park Act 
established the first 
national park from land 
in the Montana and 
Wyoming territories. 

1889: Casa Grande 
Ruin Reservation, 
an executive order, 
preserved lands of the 
Casa Grande ancient 
pueblo ruins in Arizona. 
The first prehistoric 
and cultural site estab-
lished by the American 
government, it is now a 
national monument.

1894: Yellowstone 
Protection Act autho-
rized making arrests for 
crimes against wildlife 
in the park.

1906: Antiquities 
Act authorized presi-
dents to proclaim and 
reserve, as national 
monuments, “historic 
landmarks, historic and 
prehistoric structures, 
and other objects of 
historic or scientific in-
terest” on lands owned 
or controlled by the 
U.S. It was the nation’s 
first federal preserva-
tion program.

1916: Act to Estab-
lish the National 
Park Service (Or-
ganic Act) brought 
unified management to 
the then-existing four-
teen national parks, 
twenty-one national 
monuments, and the 
Hot Springs and Casa 
Grande Reservations, 
and established, going 
forward, the funda-
mental mission, phi-
losophy, and policies 
of the National Park 
Service (NPS).
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flora. Rangers are part woodsman and part cop, trained to 
give interpretive talks, fight forest fires, wrestle drunks down 
in the parking lot, and recover drowning victims. They are 
underpaid for all their responsibilities, encouraged to take 
their premium in sunsets.

I worked for the NPS for thirty-seven years, as an ar-
chaeologist and founding head of the Submerged Cultural 

Resources Unit (now the Submerged Resources Center). 
I was based in high desert Santa Fe, not so strange when 
you know that our first work was examining inland areas 
covered by impounded dam waters. Among my memo-
rable experiences, I have taken the ashen remains of World 
War II sailors and marines down to rejoin their shipmates 
for all eternity. This is a service—under a twenty-one-gun 
salute—that park ranger and Navy divers provide for sur-
viving veterans of the USS Arizona. Sadly, it is a service 
that soon will no longer be necessary.

I believe that the natural and historic entities under 
the stewardship of the NPS reflect the soul of America 
in all its grandeur, senselessness, nobility, small-minded-
ness, bloodlust, bravery, and tomfoolery. Traditional 
natural history museums preserve artifacts and 
specimens. Libraries store documents and 
ideas. The NPS cares for places. Take 
all three and you have a national 
heritage.

1948: Arrowhead 
Law protected the NPS 
arrowhead symbol, 
badge, and uniform.

1956: Mission 66 
was a ten-year program 
to upgrade facilities, 
staffing, and resource 
management through-
out the national park 
system by the fiftieth 
anniversary of the NPS 
in 1966.

1962: National 
Natural Landmarks 
Program, recognizing 
sites with significant 
biological and/or geo-
logical features, was 
established by adminis-
trative action relying on 
authority provided by 
the Preservation of His-
toric Sites Act of 1935.

1957: The Student 
Conservation Pro-
gram, modeled on the 
New Deal’s Civilian 
Conservation Core, was 
founded as a nonprofit 
to assist the national 
parks. Incorporated 
as the Student Con-
servation Association 
in 1964, it now places 
more than 4,000 volun-
teers annually.

1920s  1930s 1940s   1950s 1960s  1970s  1980s  1990s  2000s  2010s

1933: The Historic 
American Buildings 
Survey was estab-
lished by the NPS, the 
American Institute of 
Architects, and the 
Library of Congress to 
document America’s 
architectural heritage.

1935: Preservation 
of Historic Sites Act 
declared “a national 
policy to preserve for 
public use historic 
sites, buildings and 
objects of national sig-
nificance.”

1936: Park, Park-
way, and Recre-
ational Area Study 
Act authorized the 
NPS to coordinate with 
states and subdivisions 
in planning new, some-
times interstate, public 
parks, parkways, and 
recreational areas.

Now retired, Daniel J. Lenihan was the found-
ing chief of the National Park Service’s Sub-
merged Cultural Resources Unit. Based in San-
ta Fe, he has been a frequent writer for Natural 
History, beginning with “The Arizona Revisit-
ed: Divers Explore the Legacy of Pearl Harbor” 
[11/1991]. Lenihan is the author of Submerged: 
Adventures of America’s Most Elite Underwater  
Archeology Team (Newmarket Press, 2002), and 

he and his colleague Charles R. “Butch” Farabee are currently col-
laborating on a history of National Park Service diving, forthcom-
ing this fall from Best Publishing Company.

1961: Cape Cod Na-
tional Seashore Act 
authorized the expen-
diture of federal mon-
ies to acquire private 
lands for inclusion in a 
unit of the NPS.

1963: The Leop-
old Report, officially 
Wildlife Management 
in the National Parks 
but named for its prin-
cipal author, zoologist 
and conservationist A. 
Starker Leopold, made 
recommendations for 
wildlife and habitat 
management, includ-
ing the re-creation of 
primitive, uncontrolled 
conditions.

1964: Wilderness Act 
established a National 
Wilderness Preserva-
tion System to com-
prise federally owned 
areas designated by 
Congress.

1965: Land and Wa-
ter Conservation 
Fund Act established a 
fund for acquiring new 
recreation lands either 
within or adjacent to 
existing park units or 
new parks.

1965: Concession 
Policies Act autho-
rized public accom-
modations and related 
services within the na-
tional park system.

12 natural history   July/August 2016

1933: Reorganiza-
tion of 1933, insti-
tuted by two executive 
orders, transferred 
the War Department’s 
parks and monuments 
to the NPS, as well as 
the parks in the nation’s 
capital. The NPS also 
received the national 
monuments held by the 
Forest Service and re-
sponsibility for virtually 
all national monuments 
created thereafter.

Eielson Corridor,  
Denali National Park  
and Preserve
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1978: Redwood Nation-
al Park Expansion Act 
helped protect the coastal 
redwood trees, whose eco-
system was being threat-
ened by logging activities 
outside the California park.

1978: National Parks 
and Recreation Act 
authorized the addition 
of fifteen units to the na-
tional park system and 
reaffirmed the duty of the 
NPS to manage resources 
without “derogation of the 
values and purposes for 
which these various areas 
have been established.”

1968: Wild and Scenic Riv-
ers Act provided for the pro-
tection and preservation in free-
flowing condition of selected 
rivers that possessed outstand-
ing scenic, recreational, geo-
logic, fish and wildlife, historic, 
or cultural value.

1968: National Trails Sys-
tem Act provided for the estab-
lishment of both national recre-
ation trails accessible to urban 
areas, to be designated by the 
Secretary of the Interior and the 
Secretary of Agriculture, and 
national scenic trails, to be es-
tablished by Congress.

2016: NPS  
CENTENNIAL

1966: National Historic 
Preservation Act required 
that all historical parks be en-
tered in a National Register of 
Historic Places. The most ex-
ceptional sites are designated 
National Historic Landmarks. 
NPS and other federal agency 
measures that would affect 
historic sites became subject 
to review by state historic pres-
ervation officers and a new 
Advisory Council on Historic 
Preservation.

1920s  1930s 1940s   1950s 1960s  1970s  1980s  1990s  2000s  2010s

1970: General Authori-
ties Act redefined the 
national park system to 
include all areas man-
aged “for park, monument, 
historic, parkway, recre-
ational, or other purposes,” 
notably giving the NPS 
control over many previ-
ously excluded recreation-
al areas.

1973: Endangered Spe-
cies Act required federal 
agencies to ensure that 
their activities do not jeop-
ardize the existence of any 
endangered or threatened 
species of plant or animal 
(including fish) or result in 
the destruction or deterio-
ration of critical habitat of 
such species.

2009: Omnibus Pub-
lic Land Manage-
ment Act, among other 
things, designated new 
wilderness areas and 
parks, established a 
National Landscape 
Conservation System, 
added to the National 
Wild and Scenic Rivers 
System and the Nation-
al Trails System, and 
created new oceanic 
observation, research, 
and exploration pro-
grams.

1976: General Authori-
ties Act amended the 
Organic Act of 1916, clari-
fying NPS’s authorities and 
specifically authorizing 
rangers to make arrests 
and carry firearms.

1976: Tax Reform Act 
created the Federal Histor-
ic Preservation Tax Incen-
tives Program. 

1979: Archaeologi-
cal Resources Pro-
tection Act, supersed-
ing the Antiquities Act, 
defined archaeological 
resources more com-
pletely and provided 
appropriate penalties 
for their destruction or 
theft.

2000: Historic 
American Land-
scapes Survey was 
established by the NPS, 
the American Society 
of Landscape Archi-
tects, and the Library 
of Congress to record 
historic landscapes in 
the United States and 
its territories.

1980: Alaska Na-
tional Interest Lands 
Conservation Act 
more than doubled 
the size of the national 
park system by adding 
over 47 million acres. 
Most of the new acre-
age comprised Alaskan 
national monuments set 
aside two years earlier 
by executive order.

1998: National Park 
Omnibus Manage-
ment Act provided 
that no study of the 
potential of an area for 
inclusion in the national 
park system be made 
without the specific au-
thorization of Congress. 
The act also instituted 
reforms of the NPS’s 
concessions manage-
ment practices.

1991: The Vail Agen-
da, commemorating 
the NPS’s seventy-fifth 
anniversary, addressed 
the current status and 
future needs of the 
national park system. 
Recommendations 
included a call for park 
management grounded 
in scientific research.

1990: Native Ameri-
can Graves Pro-
tection and Repa-
triation Act required 
federal agencies as 
well as institutions that 
receive federal funding 
to return Indian remains 
and sacred artifacts to 
their direct or cultural 
descendants.

1969: The Historic American 
Engineering Record was es-
tablished by the NPS, the Amer-
ican Society of Civil Engineers, 
and the Library of Congress 
to document historic sites and 
structures related to engineer-
ing and industry.

1969: Volunteers in the 
Parks Act authorized the Sec-
retary of the Interior to establish 
a volunteer program to aid in 
interpretation or other visitor 
services.

1969: National Environmen-
tal Policy Act directed federal 
agencies to plan and carry out 
their functions in a way that 
would avoid or minimize envi-
ronmental degradation.

13July/August 2016  natural history

1988: Abandoned 
Shipwreck Act as-
serted federal title to 
abandoned shipwrecks 
as recreational, bio-
logical, and historical 
resources, with the 
Secretary of the Interior 
to consider them for 
inclusion in the National 
Register of Historic 
Places.
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n The Trip to Bountiful, the widely acclaimed movie based 
on Horton Foote’s play, the elderly Mrs. Carrie Watts 
(Geraldine Page) is determined to visit the farm where 
she grew up near Bountiful, Texas. Her indifferent son 

and daughter-in-law repeatedly prevent her from mak-
ing the trip from Houston, claiming that she is not well 
enough. But Mrs. Watts finally escapes on a bus to Bounti-
ful, and through the kindness of the local sheriff she is driv-
en to her old home nearby, a now-abandoned farmstead. In 
the film’s emotional climax, she sees for one last time the 
place where she lived as a child.

Now suppose the sheriff had said, “Sorry, Mrs. Watts, 
I’m going in the opposite direction. But I’ll be glad to take 
you to this other farm about ten miles away. It looks a lot 
like the place where you grew up—why, the house has 
been refurnished with period pieces. And there are even 

costumed interpreters to tell you what it was like in the 
old days! That should do, shouldn’t it?” Not at all. If Mrs. 
Watts had been taken to the other farm, she surely would 
have been deeply disappointed, because it was not the gen-
uine place connected with her past.

We each have our own Bountifuls tied to person-
al memories, even hallowed grounds, such as a family 
gravesite. Such places are likely to be relegated to mere 
family history. Yet some places, whether slowly or sud-
denly, take on significance for more than one person, 
family, or community. In the United States, the Nation-
al Park Service (NPS) has by far the greatest responsibil-
ity to care for important remnants of the nation’s Boun-
tifuls, many of which elicit intense feelings and beliefs 
imbued with patriotism, regionalism, ethnic pride, or 
filiopietism. Inevitably, in presenting these sites to the 

Why Take a Trip to 
Bountiful— 
Won’t Anaheim Do?
The value of The genuine arTifacT in hisToric preservaTion

By richard West sellars

In 1906, the logs reputed to be from 
Abraham Lincoln’s birthplace cabin were 
removed from storage on Long Island to 
be re-erected in Kentucky.
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public, the NPS has 
to tread a fine line, re-
specting visitors’ own 
interpretations while 
emphasizing historical 
accuracy. But leaving 
that delicate balancing 
act aside, in preserv-
ing the past, the NPS 
must also repeatedly 
address questions of 
authenticity.

For instance, the 
original chair used in 
1787 by George Wash-
ington during the 
Constitutional Con-
vention is on exhibit 
in Independence Na-
tional Historical Park, 
Philadelphia. Known 
as the “Rising Sun” chair for the design carved into its top 
rail, it can be seen in the Assembly Room of Independence 
Hall, where the Constitution was written. The chair is the 
only piece of furniture unquestionably documented to 
have been in the Assembly Room at the time of the con-
vention. Visitors are told the chair is original and that it was 
used by Washington. It has extraordinary qualities that the 
period pieces and reproductions in that room do not and 
cannot legitimately possess. The Rising Sun chair is per-
ceived, valued, cared for, and presented in a special way. It 
is different. It was there.

 Near Hodgenville, Kentucky, Abraham Lincoln 
Birthplace National Historical Park features 
a small log cabin identified decades after Lin-

coln’s assassination as his authentic birthplace. The cabin 
(not to be confused with some other log cabins associ-
ated with Lincoln’s life story) is enclosed in an impos-
ing granite and marble neoclassical temple—a memorial 
building erected in the early twentieth century by the 
Lincoln Farm Association, whose members were fervent 
admirers of the martyred president and wished to honor 
“Father Abraham,” the revered Emancipator. The cor-
nerstone was laid by President Theodore Roosevelt in 
1909, and the building was dedicated in 1911 by Presi-
dent William Howard Taft. Today, however, this site’s 
hallowedness is limited, if indeed it endures at all. How 
did this happen?

To begin with, our generation is more cynical than 
were our ancestors: Lincoln is no longer “Father Abra-
ham” (and as memorials, one might add, temples are not 
in vogue). Moreover, highly credible testimony given 
early in the twentieth century disputed the enshrined log 

cabin’s historical au-
thenticity—its ties to 
Lincoln. But this was 
ignored by those de-
termined to have the 
real thing—the True 
Cross—and when the 
NPS assumed control 
of the birthplace park 
in 1933, it too was in-
tent upon having the 
True Cross. Thus, the 
cabin continued to be 
portrayed as the genu-
ine birthplace, even in 
the face of mounting 
contrary evidence re-
searched by scholars, 
one of whom was em-
ployed at the national 
historical park itself. 

The park’s initial concession was to begin describing the 
cabin as the “traditional” birthplace.

To complicate matters, if there had been any genuine 
Lincoln logs in the cabin, they would have been hopeless-
ly mixed up with logs said to be from the birthplace cabin 
of another Kentucky native—Jefferson Davis, president of 
the Confederacy. This curious fate came about when the 
supposed cabins of the two opposing Civil War leaders 
were disassembled for shipment to fairs for joint exhibi-
tion, as well as stored between exhibitions. What is more, 
the owners combined the logs from both cabins into one 
large cabin, and for a brief time exhibited it as the Lincoln 
and Davis Cabin. All this led to confusion over which logs 
(assuming they were not all bogus) came from the Lincoln 
cabin, and which were from the Davis cabin. Eventually, 
the logs spent extended time stored on Long Island.

Further research published in 2001 determined that the 
cabin almost certainly did not consist of Lincoln logs. And 
in 2004, when some cabin logs were sampled for scien-
tific dating through tree-ring analysis, none proved old 
enough to have a connection to Lincoln’s birth. The NPS 
finally arrived at a suitable compromise by referring to 
the birthplace cabin as a “Symbolic Cabin.” Perhaps the 
cabin and its entangled history stand as a tribute (even 
though unintended) to the kinds of yarns and tall tales that 
Abraham Lincoln himself loved to swap, with his booted 
feet propped near the wood fire’s blaze as he laughed and 
talked with friends. One can almost hear him say, “Now 
let me tell you what happened to my old birthplace!” 

To give another complex example from the com-
memoration of Lincoln, recently at Gettysburg National 
Military Park, in Pennsylvania, a key question that had 
long concerned park visitors and park staff was closely re-

A 1940 view of the log cabin housed in the memorial building of Abraham Lincoln 
Birthplace National Historical Park. Given questions about its authenticity, it is now 
presented as a “Symbolic Cabin.”

Le
s

t
e

r
 J

o
n

e
s

, H
is

t
o

r
ic

 A
m

e
r

ic
A

n
 B

u
iL

d
in

g
s

 s
u

r
v

e
y

/L
iB

r
A

r
y

 o
f

 c
o

n
g

r
e

s
s

14-16 NH Sellars 7816.indd   15 6/4/16   8:18 PM



16 natural history   July/August 2016

searched and finally answered definitively (it is hoped): 
Where is the genuine, exact spot where Lincoln delivered 
his Gettysburg Address? The location turned out to be, 
however, where many no 
doubt hoped it would not 
be. Previously, the best evi-
dence had placed it within 
the park, and specifically on 
the grounds of the Soldiers’ 
National Cemetery. A bust 
of Lincoln was erected some 
years ago at this altogether 
fitting and proper site. But 
recently, using old photo-
graphs that had surfaced in 
the National Archives, re-
searchers determined that 
the authentic plot of ground 
is not even in Gettysburg 
National Military Park. 
Rather, it is on the crest of a 
low hill in the adjacent and 
private Evergreen Ceme-
tery, a short distance beyond 
the fence that marks the boundary of the Soldiers’ Na-
tional Cemetery. The new site is unmarked; although it is 
accessible to visitors, it is in an area of family burials.

 Some historic places and objects undergo physi-
cal changes throughout their existence. Efforts at 
preservation and restoration do not necessarily halt 

this change; rather, they may be directed toward a special 
purpose, such as restoring a particular “life stage” of a 
historic structure. This might be its original appearance 
or its appearance at a historically significant (or simply 
well-documented) moment in time. A succeeding gen-
eration may well choose to manage a site with a different 
“historic” appearance in mind, sometimes based solely on 
whim or personal taste. Modern, not genuinely historic, 
materials may be used to make a place look “proper.” 
Sometimes the temptation is to manipulate sites exten-
sively, to the detriment of their historical integrity.

At the extreme, there have been numerous instances in 
which a full reconstruction became the solution for revis-
iting the past—sometimes preserving only a few materi-
als actually from the past. For example, at Bent’s Old Fort 
National Historic Site in southeastern Colorado, the foun-
dations were the only original structural remnants from 
the fort’s heyday (mainly the 1830s–40s). These original 
traces provided useful information but were covered over 
to make way for a new “historic” fort, completed in the 
mid-1970s at a cost of more than $2 million. This modern 
replica, which had been heavily promoted by influential 
Coloradans, is furnished with reproductions and period 

pieces. In addition, costumed interpreters explain to visi-
tors what the original fort was like when it was in use. 
There were other, less destructive options for treatment 

of the Bent’s Fort site. The 
fort’s total reconstruction 
is a form of historical repre-
sentation, not preservation. 
Only whatever undisturbed 
terrain there is near the 
make-believe historic struc-
ture would still have genu-
ine ties to the historic past. 
The fort may reflect the past, 
but it is not of the past. 

As a general rule, the 
greater the intervention at 
historic places, the greater 
the manipulation. And the 
greater the manipulation, 
the greater the contrivance. 
As we stray from strict pres-
ervation, we come nearer 
to pure entertainment, and 
ultimately, to the land of 

the imaginary: We take the bus not to Bountiful but to 
Anaheim—the home of Disneyland, with its early-1900s 
“Main Street, U.S.A.” (In all fairness, though, if you 
come back a century from now, you may well find that 
Disneyland has outlived its original purpose, eclipsed by 
virtual reality experiences. Don’t be surprised then if it 
has become Disneyland National Historical Park, main-
tained by the NPS, celebrating its bicentennial.)

Ultimately, preservation is a losing battle, because with 
time everything decays. A Yosemite biologist once re-
marked to me that in spite of all we do, historic things do 
not last forever, so why bother with them? In response, 
however, it occurred to me that neither will the Yosem-
ite Valley last forever, so it’s all a matter of perspective. 
(Indeed, the valley has recently experienced substantial 
rock falls—as if in fulfillment of my prophecy). 

In any event, historic preservation is like the work of 
morticians: preserving the body for the duration until it 
no longer matters. But for the time being, it does matter.

Richard West Sellars, a retired National Park 
Service (NPS) historian who lives in Santa 
Fe, New Mexico, is the author of Preserving 
Nature in the National Parks: A History (Yale 
University Press, 1997, 2009). His previous 
contribution to Natural History was “The 
Sixth Floor Museum: Commemorating JFK’s 
Assassination and Other National Traumas” 
[11/2013]. He is currently completing a 

memoir, focused mainly on his experiences with and observa-
tions of NPS treatment of the parks. 

Bent’s Old Fort National Historic Site, in eastern Colorado, is a com-
plete reconstruction of a nineteenth-century stopping point on the 
Santa Fe Trail.
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 North of the Mexican border, North America har-
bors some 725 species of native butterflies. Many, 
such as the monarch (Danaus plexippus), are wide-

spread and familiar. Others inhabit extremely restrictive 
ecological niches and are seldom seen except by the eru-
dite naturalist. Many of the species that are habitat “spe-
cialists” are much more vulnerable, especially during 
their less mobile and far less conspicuous larval stages, 
which constitute the largest portion of a butterfly’s life-
span. For most species only one or two percent of a fe-
male’s egg production will survive to become adult but-
terflies—maturing over the course of a few weeks in the 
case of some species, to as much as two years in others.

When it comes to “the state of nature” that the Na-
tional Park Service has been chartered to preserve, several 
authors have observed that ecologically limited butterflies 
can often serve as the figurative “canary in the coal mine,” 
a potential early warning signal of a changing or deteri-

orating environment. One cause of change is global 
warming, which by altering habitat is now pressing upon 
the narrow ecological niches of specialized northern but-
terflies, many of which are “relict” species that had been 
more widespread before the end of the Ice Age.

As more temperate flora respond by steadily advanc-
ing their ranges to higher altitudes or farther north, they 
supplant alpine larval food plants and butterfly nectar 
sources. In this way, populations of alpine butterflies—
such as the Uncompahgre fritillary (Boloria improba acroc-
nema), Magdalena alpine (Erebia magdalena), and lustrous 
copper (Lycaena cupreus), all of which are restricted to 
very high altitudes (from 11,000 to 14,000 feet)—face 
the prospect of being squeezed out of house and home 

Butterflies in the 
Coal Mine RaRe species signal a 

changing oR deteRioRating 
enviRonment.

By Ronald alan Royer, photographs by Bryan Reynolds

Above: A denizen of the North Dakota badlands, Mead’s wood 
nymph (Cercyonis meadii) has experienced habitat disturbance 
associated with shale oil exploitation. Theodore Roosevelt National 
Park helps ensure parts of its habitat are protected.
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by more temperate biota. A number of national parks, 
such as Rocky Mountain, Grand Teton, and Yosemite, 
which were chartered precisely to protect such unique 
alpine environments, are already exhibiting shifts.

 Many lower-elevation national parks also in-
clude habitats in which already rare or im-
periled species are most populous or to which 

their known surviving populations are restricted. For 
example, the mission blue (Plebejus icarioides missionen-
sis), San Bruno elfin (Callophrys mossii bayensis), and bay 
checkerspot (Euphydryas editha bayensis) inhabit areas such 
as Golden Gate National Recreation Area in California. 
Everglades National Park hosts such rarities as the Carib-
bean scrub-hairstreak (Strymon acis bartrami), the Florida 

leafwing (Anaea troglodyta 
floridalis), and the Miami 
blue (Cyclargus thomasi bet-
hunbakeri). All these but-
terflies are now considered 
threatened or endangered 
under the United States 
Endangered Species Act.

Four subspecies of the 
Indra swallowtail (Papilio 
indra) occur primarily or 
entirely on protected fed-
eral lands. In a now-famous 
case, the U.S. Fish and 
Wildlife Service in 1991 

The giant swallowtail (Papilio cresphontes), widespread in North 
America east of the Rockies, has recently expanded its range 
northward, apparently as a consequence of climate change.

Phyciodes batesii lakota, the 
western subspecies of the tawny 
crescent, has also found refuge 
in Theodore Roosevelt National 
Park.

The genus Oeneis comprises butterflies known as the Arctics. 
The Varuna Arctic (Oeneis uhleri varuna) shown here is among the 
few species in this genus able to tolerate the lower latitudes and 
altitudes of the northern Great Plains.
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was tipped off that an individual had poached and mar-
keted specimens of two of the subspecies, P. i. kaibabensis 
and P. i. panamintensis. Although neither was federally 
listed, they had been illegally collected on their home 
turf—within Grand Canyon National Park and Death 
Valley National Monument, respectively. When a raid 
was conducted, the activities of two additional poachers 
came to light, leading to prosecution of all three, not 
only for collecting on protected lands, but also for col-
lecting endangered and threatened species. Altogether, 
twenty-five North American butterfly species are now 
federally listed as endangered, and four more as threat-
ened, and it is becoming increasingly clear that the En-
dangered Species Act is a necessary complement to the 
goals of the National Park Service.

Anthropogenic habitat degradation has perhaps 
threatened butterfly populations even more drastically 
than climate change. For example, the Bakken Forma-
tion shale oil boom has affected many butterfly spe-
cies in the North Dakota badlands, where Theodore 
Roosevelt National Park manages two extensive units, 
both of which host a number of distinctive Upper So-
noran Zone butterfly species. While oil development 
(roads, drilling pads, pipelines) has encroached on pop-
ulations of specialist butterflies such as Mead’s wood 
nymph (Cercyonis meadii) and western subspecies of the 
tawny crescent (Phyciodes batesii lakota) and regal fritil-
lary (Speyeria idalia occidentalis) in the surrounding Little 
Missouri National Grassland, Theodore Roosevelt Na-
tional Park ensures protection of all three of those spe-

cies, and many more, within its borders in both units.
In 2014 the Dakota skipper (Hesperia dacotae) was 

listed as threatened when it was recognized to remain 
only in the Dakotas, Minnesota, and a handful of sites 
in southern Saskatchewan and Manitoba. That species 
is now in a face-off with oil development in McKen-
zie County, North Dakota, and elsewhere in Bakken oil 
country. Unconfirmed within Theodore Roosevelt Na-
tional Park, it does not benefit from the sanctuary the 
park might bestow.

The silver-bordered fritillary (Boloria selene) ranges farther south 
than most other members of its genus, but faces loss of its wetland 
habitats owing to agricultural and economic development.

Listed as threatened in 2014, the Dakota skipper (Hesperia dacotae) 
is losing ground to shale oil development. Not confirmed to inhabit 
national parklands, it does not benefit from their protection.

Ronald Alan Royer is Professor Emeri-
tus in Science at North Dakota’s Mi-
not State University. He has directed 
endangered butterfly species invento-
ries in the Dakotas for such agencies as 
the U.S. Fish and Wildlife Service, the 
U.S. Forest Service, the Northern Prai-
rie Wildlife Research Center, and the 

North Dakota Natural Heritage Program. He has also made nu-
merous trips to the tundra biome in search of Arctic butterflies.
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 V
iewed on any map, Lake Superior resembles the 
head of a wolf, with an island for an eye. The in-
digenous Ojibwe called that island Minong, “The 
Good Place.” French explorers paddled by, fished 

its waters, and proclaimed it Isle Royale. Today that island 
and the 450 surrounding smaller islands and waters, all 
within the borders of Michigan, make up Isle Royale Na-
tional Park. Bathed by cold, forbidding waters, Isle Royale 
is an extraordinarily rare enclave of wilderness. Spared the 
ax since the park’s establishment in 1940, its boreal for-
ests of spruce, balsam fir, and aspen display a richness and 
beauty that once characterized most of the world’s north-
ern forests. Its inhabitants include moose that are off limits 
to the hunter’s bullet and gray wolves that have lived free 
from human persecution. 

As an island, Isle Royale has doubtless seen animal 
populations wink on and off in prehistoric times through 
occasional colonization, local extinction, and recoloniza-
tion. Historically, we know that the island’s current moose 
population was founded around 1900, likely by animals 
that swam there. For the next half century, unchecked 
by predation, their population erupted. The moose ate all 
that could be eaten. They starved. The population col-
lapsed. Before the forest could fully recover, moose erupt-
ed again. The wildlife biologist Adolph Murie recorded 
from his observations in 1929 and 1930 that “no poplar 
reproduction was noted. . . . The winter moose food is 
practically gone from the island,” and “There was little 
else to eat except bark. . . . There are areas in which the 
top of every tree is broken off.”

In the 1930s and 1940s, during the process by which 
Isle Royale became a National Park, Murie, Sigurd Ol-
son, and Aldo Leopold—pioneering ecologists and ar-
chitects of the American wilderness movement—urged 
the National Park Service (NPS) to introduce wolves. 

They believed doing so would have—to use Leopold’s 
terms—made it “right” by preserving the “integrity, 
stability, and beauty of the biotic community.” The ap-
peals fell on deaf ears, but wolves established themselves 
on Isle Royale by 1950, after crossing an ice bridge that 
temporarily connected the island to the mainland. Such 
ice bridges formed during most winters. For the next 
thirty years, wolves, moose, and the forest lived dynami-
cally intricate and interconnected lives.

Now, however, the wolf population has fallen so low, 
from twenty-four wolves to two in the past seven years, 
that the moose population is once again erupting, more 
than doubling every four years. Scientists, including my-
self, have publically expressed concern that each passing 
year invites devastating harm to the forest unless wolf 
predation is restored. These circumstances have triggered 
controversy about whether to intervene and introduce a 
new population of wolves to the island. 

 

 W hen America’s first National Park, Yellowstone, was 
established in 1872, it still was home to wolves, 
but they were already in decline throughout the 

region. Wolves were losing habitat to agricultural devel-
opment, and farmers and ranchers shot, trapped, and poi-
soned them to protect livestock and promote the abun-
dance of elk. They were routinely killed within the park 
as well. The last pack in Yellowstone succumbed in 1926, 
although reports of single wolves continued for some time. 
Unchecked, their primary prey, elk, responded by ravag-
ing the vegetation. George M. Wright, the first Chief of 

Introducing the Wolf
 Should humanS intervene when climate change
 threatenS an iSland’S ecology?

 By John A. Vucetich

Going, going, gone: The two leading animals in this February 2015 
photograph are now the last two wolves known to remain on Isle 
Royale in Lake Superior. The third, trailing wolf, their offspring, is 
believed to have perished.
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hthe NPS Wildlife Division, described the aftermath in 
1932 as “frightful”:

One cannot find a juniper, or Douglas fir that has not 
been browsed to the reaching limit. Many trees are 
dead from this. There is no reproduction. Willows are 
browsed and battered. The sagebrush has been ham-
mered down. . . . The soil has been packed by countless 
game trails and is badly cut up. . . .

The pressure simply must be relieved or disaster will 
result. The suffering of the deer, elk, antelope and sheep 
that are on this range is attested by its battered condition.

From 1995 to 1997 the NPS reintroduced wolves into 
Yellowstone, which encompasses parts of Wyoming, 
Montana, and Idaho. The three-part rationale was that 
first, the purpose of protecting areas like national parks is 
to ensure the health of the ecosystem; second, the health 
of ecosystems inhabited by large herbivores depends vi-
tally on the presence of predators; third, we humans had 
caused the loss of predators, and so it was right for us to 
mitigate harms we had caused against nature. This ratio-
nale is buttressed by the NPS’s 1916 mission to “preserve 
unimpaired” the natural and cultural beauty of the na-
tional parks “for the enjoyment, education, and inspira-
tion of this and future generations.”

After much discussion and public comment, forty-
one wild wolves from Canada and northwestern Mon-
tana were released into Yellowstone. By 2015 there 
were more than a hundred wolves counted in the park, 
where eleven packs were recorded. Hundreds more have 
spread beyond the park, and the question of whether 
gray wolves ought to be listed as endangered in any or 
all of the adjacent states has been the subject of ongo-
ing political debate. A wolf population on an island, 
of course, is less likely to cause friction of this kind.

How should the reintroduction of wolves into Yellow-
stone inform a decision about Isle Royale?

 On Isle Royale, the life-and-death drama that is rou-
tine for any predator and prey blossomed for the first 
three decades of wolves’ presence—about eight gen-

erations by the clocks that wolves keep. Then in 1980, the 
wolf population collapsed. Moose abundance tripled over 
the next fifteen years. The forest took another hit. By the 
mid-1990s the forest had been depleted, and the moose 
population crashed in 1996. Later we determined that the 
drastic decline in wolves very likely had been triggered by 
canine parvovirus (CPV), a disease that humans inadver-
tently spread to Isle Royale wolves. It is widely believed that 
CPV was transmitted by a visitor’s dog; although dogs are 
not allowed on Isle Royale, the rule is occasionally broken.

In 1997, a year after the moose population had col-
lapsed and quite by coincidence, a new wolf reached Isle 
Royale by crossing an ice bridge. By that time the wolves 
had been suffering greatly from inbreeding. The immi-
grant offered a vital infusion of new genes. We investi-
gated the heritage and importance of the immigrant by 
analyzing DNA extracted from a decade’s worth of wolf 
scat stored in our freezers. Genetic analyses, field observa-
tions, and some deductive reasoning combined to suggest 
that such genetic rescues must have occurred from time to 
time in previous decades as well.

But the occasional genetic rescue of years gone by was 
only made possible by the frequent formation of ice bridg-
es. That frequency has decreased over the past five decades 
from about eight per decade to about one per decade. 
The culprit is climate warming. Ice bridges are already too 
rare for Isle Royale wolves to mitigate inbreeding on their 
own. With further warming, the trend will only continue. 
Without intervention, the present population of wolves is 
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almost certain to vanish from the island, and the species 
will be unable to recolonize it.

Unlike bullets and poison, climate change is an insidious 
killer, hidden beneath a mantle of multicausality. The evi-
dence, however, is that by burning fossil fuels, humans are 
largely to blame. The wolves of Isle Royale then present us 
with a question: what is our obligation to repair unintended 
harms, harms that are an indirect consequence of our ac-
tions, harms arising from the confluence of our actions and 
other circumstances beyond our control? 

 T oday, only two wolves remain on the island. Although 
they are a female and a male, they are terribly inbred—
the female is the product of the male’s mating with his 

own mother. It is unlikely the population will recover on 
its own. One response to this situation is to “let nature take 
her course.” Isn’t that the ultimate purpose of a protected 
area? The essential nature of Isle Royale is its insularity, and 
local extinction is assuredly a natural phenomenon on small, 
isolated islands. The loss of wolf predation should not be 
mitigated, but accepted, even celebrated.

In the summer of 1983, a young William Newmark 
packed his car, unfolded his map of western Interstates, 
and toured the national parks. He was less interested in 
being awe-struck by grand scenery than in meeting with 
park naturalists, looking for answers to two questions: 
What mammals live in this park today? What mammals 
lived here decades ago, when this place first became a 
park? The answers earned Newmark a Ph.D. and a place 
in the history of conservation science for demonstrating 

one of the most basic principles of conservation. Most 
of the parks had lost a number of species. They went lo-
cally extinct, quite naturally, because we had turned parks 
into small, isolated islands—rich habitat surrounded by an 
ocean of land taken over for human use.

A related, but distinct response to the loss of predation 
on Isle Royale is to simply argue against intervention. Not 
so much because the value of extinction as a natural pro-
cess should override the value of predation, but because we 
should simply refrain. We interfere with nature everywhere. 
Please, can’t we set aside just a few, small places where we 
agree to simply keep our hands off? Well-intended, robustly 
reasoned intervention is a slippery slope, and too often leads 
to disastrous, unforeseen consequences.

In contrast, the justification for restoring wolf predation 
on Isle Royale flows from the idea that the purpose of a 
protected area is to protect the health of its ecosystem. 
That raises the question: what does it mean for an ecosys-
tem to be “healthy”? That term is thorny enough when 
applied to an organism. Environmental thinkers have been 
plagued by not knowing precisely how to respond and 
have tended to consider only two kinds of answer, each of 
which suffers a serious flaw.

To some, ecosystems are healthy to the extent that they 
are pristine, untouched by humans; that is an essentially 
misanthropic view. To others, ecosystems are healthy to the 
extent that they satisfy human interests—where the interest 
may be rather basic, such as clean water and products made 
from wood, or the interest may be far less essential, such as 
the enjoyment of backpacking or picnicking in an ecosys-

tem brimming with native biodiversity. In any 
case, the shortcoming with this view is its be-
ing essentially anthropocentric. This perspec-
tive is also very much aligned with the rather 
stark thought that “there are just two things 
on this material earth—people and natural re-
sources,” stated by a man known to some as a 
father of conservation, Gifford Pinchot. These 
anthropocentric views frame a contemporary 
debate over whether conservation should be 
motivated and guided primarily by an interest 
in human well-being or also by an interest for 
nature itself—even in ways that have no bear-
ing on human well-being.

That pair of impoverished answers can be 
circumvented by accepting the difficulty of 
defining ecosystem health but also recogniz-
ing that the health of ecosystems inhabited by 
large herbivores does depend on predation. 

Moose are usually solitary creatures, but the ones 
that live on Isle Royale tolerate each other’s presence 
when, in the springtime, they are drawn to drink from 
sodium-rich springs. Their diet is otherwise low in 
sodium.
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That recognition is reflected in, for 
example, a report commissioned 
by the NPS in 2012 to address cli-
mate change. That report (Revisit-
ing Leopold: Resource Stewardship in 
the National Parks), prepared by an 
august group of scholars, indicates 
that ecosystem integrity “describes 
the quality of ecosystems that are 
largely self-sustaining and self- 
regulating. Such ecosystems may 
possess . . . naturally functioning 
ecological processes such as preda-
tion.” With those understandings, 
the justification to restore predation 
on Isle Royale continues with the 
acknowledgment that we humans, 
to the extent that we are contribut-
ing to global warming, are respon-
sible for the loss of top predators 
on the island. Furthermore, Isle 
Royale was one of the last forests, 
and perhaps is the last, where the 
ecological interactions among top 
predator, large herbivore, and the forest were all spared 
human exploitation. We should use that knowledge and 
reasoning to inform our relationship with the island.

Recall also how one response to the loss of predation 
on Isle Royale is to let nature take her course. That think-
ing rises straight from the metaphysical (and misanthropic) 
belief that humans and nature are fundamentally separate—
that our interventions are inherently unnatural, and in that 
respect harmful. An oft-repeated rejoinder to this belief is 
that humans and nature are one and the same. That, how-
ever, may mislead many into thinking that well-meaning 
interventions cannot really be so harmful. The wolves of 
Isle Royale resurrect an old conundrum: are humans and 
nature fundamentally separate or one and the same?

 F or another perspective, consider that of the Ojibwe, 
who ceded the island by treaty to the United States 
Government in the 1840s. They believe the wolf is 

their brother—not metaphorically, but literally. Short-
ly after creating Heaven and Earth, Gichi Manito, the 
Great Spirit, created Anishinaabe, the original human, 
and Ma’iingan, the wolf. They were created as brothers 
and tasked with traveling throughout all creation together 
to honor the plants and animals by giving them names. 
Anishinaabe and Ma’iingan grew close and realized they 
were siblings with all the animals and plants. When the 
two had completed their task, Gichi Manito informed 
them that they would go separate ways. The Great Spirit 
foretold that both would be hated, hunted, and misunder-
stood; ultimately, they would share the same fate.

Discovering the right relationship with a sibling is of-
ten difficult. But isolation, alienation, and refraining from 
intervention as a matter of principle are certainly not solu-
tions. We cannot protect parks from all the harms of climate 
change. Understanding what can and should be protected 
will be fiercely difficult. Given the distinctiveness of what 
has been lost and the ease of restoration, the wolves of Isle 
Royale seem worthy of our reparation. Our response to cli-
mate change could bring redemption, but only if it encour-
ages us to realize that we are siblings with nature.

The National Park Service has received thousands of public 
comments on this issue. About eighty-six percent of them ex-
press the view that wolves belong on Isle Royale even if their 
presence requires human intervention. The most common reason 
cited is to protect ecosystem health. To learn more about the Isle 
Royale project, visit www.isleroyalewolf.org.

John A. Vucetich, a population biolo-
gist who has been studying the wolves 
of Isle Royale since the early 1990s, has a 
strong interest in environmental ethics. He 
writes that “environmental ethicists and 
environmental scientists have a common 
goal, which is to better understand how 
we ought to relate to nature. Neverthe-
less, these two groups employ wildly dif-

ferent methods and premises, and sadly these scholars rarely  
interact.” Vucetich is a professor of Wildlife Ecology at Michi-
gan Technological University in Houghton, Michigan.

A moose chews on balsam fir. Without wolves to restrain moose population growth, the island’s 
lush forest is likely to be ravaged.
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In this underwater view up toward the 
surface from within a Nevada spring known 
as Devils Hole, the foreground rock is 
illuminated mainly by the strobes of the 
underwater camera. The forty-acre area 
that includes the spring is a detached unit 
of Death Valley National Park. Large earth-
quakes as far away as Japan, Indonesia, 
and Chile have caused the water in Devils 
Hole to slosh like water in a bathtub. The 
spring is home to the endangered Devils 
Hole pupfish (Cyprinodon diabolis). 
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 A s the nation commemorates the centennial of the 
National Park Service (NPS), images of the ma-
jestic Yosemite Valley, Yellowstone’s Old Faithful 

geyser, and the red rock formations of Arches National 
Park are dancing across ad campaigns, calendars, and a 
new IMAX film. In today’s electrified, screen-obsessed 
world, the NPS is 
striving to engage the 
millennial generation 
and build advocacy for 
our rolling trust for the 
next hundred years. 
This has also been my 
passion and profession 
for more than twenty 
years, spent with an 
underwater camera in 
my hands.

My first dive below 
the waves of a national 
park was in 1994, in 
Dry Tortugas National 
Park, seventy miles 
off Key West, Florida. 
Hoping to lock in a 
summer position as a 
Volunteer-in-Pa rk s 
(VIP), I had spent much 
of my final semester in 
film school making re-
peated phone calls to 
the NPS’s Submerged 
Cultural Resources 
Unit (SCRU, since re-
named the Submerged 
Resources Center). As 
a volunteer I obviously 
wouldn’t be overpaid, 
and I convinced the 
deputy chief of SCRU 
that I possessed the un-
derwater photographic 
chops indispensable to 
the NPS. Soon I was 
on an NPS supply ship 

bound for the Civil War fortress called Fort Jefferson 
(a national monument) and the hundred square miles 
of federally protected waters of Dry Tortugas National 
Park.

Upon my arrival I was required to do a checkout dive 
on a shipwreck nicknamed the Windjammer—an 1875 

steel-hulled cargo 
vessel, the Avanti, 
that broke apart on 
the shallow reefs and 
sank in 1907. From 
that first dive in a na-
tional park my career 
path hasn’t strayed—
a path that would 
not always be easy, 
but would never lack 
for adventure or the 
pursuit of something 
worthwhile. 

On that first dive, 
I faced the challenge 
of creating a pho-
tograph that cap-
tured the essence of 
the shipwreck and 
diverse marine life 
in a single frame. I 
wanted to share the 
history and context 
of the site because 
it was one of those 
hundreds of pieces of 
park available to all 
right now but seen 
by so few. This idea 
of sharing is unlike 
the one in our cur-
rent selfie-obsessed 
society, where the 
satisfaction comes 
from having images 
circulate on social 
media. My goal has 
always been to en-

Fisheye Lens
 My underwater world view

 Story and photographs by Brett t. Seymour

At Isle Royale National Park in Lake Superior, National Park Service (NPS) diver An-
dres Diaz inspects the deck windlass on the Emperor. The 525-foot freighter sank 
on June 4, 1947, laden with 10,429 tons of iron ore, and now rests in 25 to 175 feet 
of water. Wrecks in the area, which date from the earliest steam navigation in the 
1800s, include wooden and metal passenger-package freighters and bulk haulers 
as well as small craft built by local fishermen. 
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Hundreds of schooling fish called tomtates (Haemulon aurolineatum) and a pair of mangrove snappers 
(Lutjanus griseus) find refuge inside a sunken modern fishing boat at Dry Tortugas National Park. Cover-
ing a hundred square miles, the park embraces coral islands and their waters seventy miles west of Key 
West, Florida. Snorkelers and scuba divers who visit may explore the rich marine fauna as well as more 
than 250 wrecked vessels. Landlubbers come to explore Fort Jefferson and observe the birdlife.

Implements arrayed at the bottom of Lake McDonald in Glacier 
National Park, Montana, were originally left on the thawing ice by 
the Civilian Conservation Corps in the late 1930s. Many have been 
rearranged by visiting divers to create a unique dive site often 
referred to as the “tool garden.”

In the protected waters of Channel Islands National Park, off the California 
mainland, NPS diver Kelly Moore holds a California spiny lobster (Panulirus 
interruptus) during an educational web broadcast called Channel Islands 
Live. Known to grow up to three feet long and weigh as much as sixteen 
pounds, the lobsters help maintain the kelp “forest” shown here by consum-
ing sea urchins and other kelp-eating species.
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tice people to come and 
experience their parks for 
themselves. 

 T he lofty ambitions of 
a twenty-two-year-
old film school grad-

uate who oversold his 
skills with an underwater 
camera eventually devel-
oped into a career with 
the NPS. After nearly 
a decade of attempting 
to make my skill set es-
sential, I was hired and 
given the title Audiovi-
sual Production Special-
ist, and now I find myself 
the Deputy Chief of the 
Submerged Resources 
Center. I have been privi-
leged to photograph some 
of the NPS’s most widely 
scattered and little known 
underwater surround-
ings, from the ninety-
three-degree waters of 
Devils Hole in Death 
Valley National Park to 
centuries of maritime his-
tory resting beneath the 
frigid waters of Lake Su-
perior at Isle Royale, from 
coral reefs off the desolate 
Pacific islands at National 
Park of American Samoa 
to the 12,000-year-old 
geothermal vents at Yel-
lowstone National Park’s largest lake.

My passion has been stimulated by photographing the 
vestiges of World War II in the Pacific and beyond, in-
cluding several hundred dives at Pearl Harbor in the USS 
Arizona. Equally memorable has been a decade of imag-
ing on a submerged B-29 that crashed during the Cold 
War at Lake Mead National Recreation Area—a reser-
voir covered with houseboats and just around the corner 
from the lights of Las Vegas. With each expedition, my 
focus and frame attempt to capture the essence of the 
underwater world for a public that often has little under-
standing of the depth and diversity of the NPS conserva-
tion mission. 

Our team helps park superintendents know what they 
have where they can’t see it. Documentation is the first 
step in protecting and interpreting underwater resources 

and heritage. But above all I hope to create images that 
show people a new dimension to their parks and, maybe, 
inspire them to unplug and say, “I want to go there.” 

Based in Denver, Colorado, Brett T. Seymour 
is Deputy Chief of the National Park Service’s 
Submerged Resources Center (SRC), which 
supports the protection, preservation, pub-
lic access, and interpretation of submerged 
resources, both in the United States and in-
ternationally. As Diving Safety Officer, he is 
also responsible for the training, safety, and 

operations of the SRC’s eight-member dive team of underwater 
archaeologists and photographers. The SRC website is www.
nps.gov/src; more of Seymour’s photographs can be found at 
www.brettseymourphotography.com.

A fairy-castle of plate corals rises off Tutuila Island in American Samoa. Parts of Tutuila Island and its waters, 
along with parts of the three Manu’a Islands, make up National Park of American Samoa. These four Pacific 
islands, located 2,600 miles southwest of Hawaii, constitute most of American Samoa, which, at fourteen 
degrees south of the equator, is the southernmost territory of the United States.
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oe Medicine Crow, who died at the age of 102 this 
past April 3, was a scholar of American Indian his-
tory, a recipient of the Presidential Medal of Free-
dom, and—having fulfilled the requisite tradition-

al qualifications while serving in World War II—a Plains 
Indian war chief. Famously, as a youth he had heard ac-
counts of the Battle of the Little Bighorn from several of 
Gen. George Armstrong Custer’s Crow scouts—White 
Man Runs Him (his own great uncle), Hairy Moccasin, 
and Curly. He was likely the last person to have had a di-

rect oral link with that historic event, which took place 
in Montana Territory on June 25 and 26 of 1876.

Although 268 members of Custer’s Seventh Caval-
ry Regiment were killed, including Custer and all the 
men in the five companies he personally led, others sur-
vived to tell the tale, among them those Indian scouts. 
Of course, there were other survivors of the battle as 
well—the Lakota Sioux, Northern Cheyenne, and Arap-
aho who fought against the cavalry. Some were the only 
eyewitnesses to the “last stand” of Custer and his im-
mediate command. The victorious Indians’ testimony 
was not initially given equal credence by the mainstream 
chroniclers. But if any would still doubt the details of 
their accounts, we may now point to confirmation from 
archaeological examination of the battleground itself 

Custer 
Revisited
A NAtioNAl MoNuMeNt fiNds peAce 
through uNity.

By Ken Woody

Above: The memorial to Gen. George Armstrong Custer and his men 
who died in the 1876 Battle of the Little Bighorn was erected in 1881, 
and the remains of those still buried where they fell on the battlefield 
were reinterred at the memorial. The remains of the officers, including 
Custer, had been removed to various cemeteries elsewhere in 1877.
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(see “Post-Mortem at the Little Bighorn” [6/1986]).
Although they succeeded in one memorable battle, 

the Lakota and Cheyenne quickly lost what they were 
fighting for, not only the sacred Black Hills that had 
been granted to them by treaty, but also the right to 
roam freely and hunt buffalo on “unceded” territory. 
The battlefield was designated a United States national 
cemetery in 1879, administered by the War Depart-
ment. A memorial was erected on Last Stand Hill in 
1881, and a mass grave of the cavalry soldiers, U.S. In-
dian scouts, and other personnel killed in battle was 
created around the base of the memorial. Five years 
later the site was renamed the National Cemetery of 
Custer’s Battlefield Reservation and opened to burials 
for other U.S. war dead.

The National Park Service (NPS) took over jurisdic-
tion of the site in 1940, and in 1946 it became the Custer 
Battlefield National Monument. Not surprisingly, the 
early interpretations of the site provided by the NPS 
largely honored the U.S. Army’s commemoration of 
those who died in its service.

V isitors to the site have always been enthralled by the 
details of how the battle unfolded on the landscape 
before them. Many have been absorbed in second-

guessing Custer’s motives and tactics. But beyond the bat-
tle itself is the larger context. As time has passed, Ameri-
cans at large have become more sensitive to the injustices 
that the Indians suffered during the European American 
expansion westward. Herded onto their reservations, the 
tribes were made to adopt sedentary ways, discouraged or 

prohibited from practicing their religious rites and speak 
their languages.

By the 1980s, it was not uncommon for some park 
visitors (and generally these were not Indians) to ques-
tion why there was no memorialization of Native Amer-

Although Capt. Myles Keogh was killed in the battle, his wounded 
horse, Comanche, survived. Shown here in about 1880, Comanche 
was kept as a mascot and ceremonial horse until his death in 1891. 
Preserved as a taxidermy specimen, he can be seen today in the  
University of Kansas Natural History Museum in Lawrence.

Three juxtaposed views of the Indian Memorial at Little Bighorn 
Battlefield National Monument show the main sculpture (center) and 
some of the engraved granite blocks that line the circular precinct 
walls. The memorial, which honors all the tribes that were defend-
ing their way of life at the battle, was constructed in two phases 
between 1999 and 2014.
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ican participation in the battle. 
In part such challenges were 
a legacy of the Civil Rights 
Movement and the Vietnam 
Era, reflected as well in Holly-
wood. Consider the movie They 
Died with Their Boots On (1941), 
which depicts Custer as a hero. 
Released only days before the 
U.S. entered World War II, it 
may have helped inspire some 
Americans to fight the coun-
try’s enemies. In 1970, instead, 
we have the release of Little Big 
Man, in which Custer’s forces 
could be likened to American 
troops committing atrocities in 
Vietnam, killing women and 
children.

The national monument land 
is surrounded by the Crow In-
dian Reservation. Crow, as 
well as Sioux and Cheyenne 
from reservations farther away, 
would come each year on June 25 for a peace ceremony 
that marked the anniversary of the battle. On the an-
niversary date in 1988, Indian activists led by Ameri-
can Indian Movement (AIM) leader Russell Means, 

demanding the installation 
of a memorial to the Indians, 
placed one of their own, in-
setting a large, heavy metal 
plaque into the ground over 
the mass grave of the soldiers.

As it turned out, the Indians’ 
message was heeded. In 1991, 
Congress changed the name of 
the site to Little Bighorn Bat-
tlefield National Monument 
and ordered the construction 
and maintenance of an Indian 
memorial. The NPS Rocky 
Mountain regional office en-
couraged the park’s interpre-
tive staff to present a more bal-
anced view of the battle. And 
in 1996, guided by members 
from the Indian nations in-
volved in the battle as well as 
by historians, artists, and land-
scape architects, the NPS con-
ducted a national design com-

petition for a proper memorial. The advisory committee 
adopted the theme Peace Through Unity, in accordance 
with the advice of Northern Cheyenne Elder Austin 
Two Moons and Lakota Sioux Elder Enos Poor Bear Sr.

The winning design, se-
lected in 1997, was by Phila-
delphia designers John Collins 
and Alison Towers. It featured 
a circular walled precinct con-
taining a mound, with a metal 
sculpture of Spirit Warriors set 
atop one section of the wall. 
Granite blocks in the interior 
of the wall would be engraved 
with artwork, text, and the 
names of known warriors who 
fell in the battle. Of course, 
there were those who ex-
pressed opposition to the proj-
ect, but ground-breaking oc-
curred in 1999, the same year 
I started working at the park.

At that time it was still al-
most a daily occurrence for 
some visitors to express an-
ger that the Indians who had 
fought in the battle were not 
also recognized with a me-
morial. Interpreters would re-
mark upon this when we con-

Soon after the battle, four of Custer’s Crow scouts, (left to right) Hairy Moccasin, White Man Runs Him, 
Curly, and Goes Ahead, visited the battlefield. Joe Medicine Crow, a scholar and war chief who died at 
the age of 102 in April 2016, personally heard about the battle from the first three.
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A photograph taken with a long exposure reveals the Spirit 
Warriors of the new Indian Memorial against the stars.
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ferred at season’s end. Once the first phase of construc-
tion was completed, and the memorial was dedicated on 
June 25, 2003, the complaints faded away. The second 
phase of the construction, the final engraving of the de-
signs desired by the affiliated tribes, was completed in 
2014, and a re-dedication took place that June 25. “This 
has been a long time coming,” said Denice Swanke, the 
new superintendent, “and we are pleased at how both 
the Seventh Cavalry Monument on Last Stand Hill, and 
the Indian Memorial just opposite, complement one an-
other, and respect all veterans of this battle.”

The Indian Memorial honors all of the tribes that 
were defending their way of life at the Battle of the 
Little Bighorn. It is ironic, perhaps, that the national 

monument sits within the reservation of the Crow tribe 
and that, in fact, they make up more than half of the na-

tional monument’s staff. The Crow, who forged a treaty 
of friendship with the U.S. in 1825, were always U.S. 
allies. The Crow scouts that the late Joe Medicine Crow 
knew were enlisted in the Seventh Cavalry. The scouts 
advised Custer that any upcoming battle would be hard 
fought.

There is a lingering animosity by other tribal groups 
toward the Crow, because they were on the “wrong” 
side. In fact, seven of Custer’s Arikara scouts were Sioux, 
but because they had married Arikara women they were 
commonly identified as Arikara. In any case, probably 
no Indian group can claim that their members never 
helped lead U.S troops against other Indians. If the Battle 
of the Little Bighorn had not been so famous, such mat-
ters would be long forgotten.

Cheyenne veterans of the Battle of the Little Bighorn met in council 
fifty years later, in June 1926. The photographer, historian Thomas B. 
Marquis, noted what was discussed: Question: “Shall we join in the 
ceremony where all old-time enemies shake hands?” Decision: “No. 
Let us wait until we are paid for our Black Hills lands.”
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Ken Woody is Chief of Interpretation  
at Little Bighorn Battlefield National  
Monument. A twenty-five-year employee 
of the National Park Service, he worked 
at numerous park sites during his career  
before coming to his current position  
in 1999.
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 Like a spider at the end of its silk  
 thread, I was hanging by my har-

ness from a nylon rope attached to a 
questionable anchor high above me 
deep inside a dark cave. How had I 
come to be in this place? 

The first time I found a cave on 
my own it was in Greer County, 
Oklahoma. I wasn’t much over 
five years old. I climbed through a 
barbed-wire fence and walked across 
a cow pasture to 
a rock-walled ar-
royo. I crawled 
into a small, dark 
hole that I now 
know was the 
entrance to a gyp-
sum cave. Straight 
ahead was only 
blackness, so I lay 
in the tunnel with 
my eyes closed and 
listened. I heard 
a scuffling sound 
that caused me 
to start crawling 
backward (there 
was no room to 
turn around). My 
nose told me I was 
sharing the cave with a skunk. I 
exited that odiferous, small hole as 
quickly as I could, but never forgot 
the momentary comfort I felt lying 
in the darkness surrounded by good, 
solid rock.

In March of 1953, when I was 
eight, we moved from Oklahoma to 
New Mexico. My parents and I went 
to tour local natural attractions. One 
was a series of water-filled gypsum 
sinkholes within Bottomless Lakes 
State Park and another was Carlsbad 
Caverns National Park. The latter 
seemed friendly and safe, but the 
“bottomless” lakes gave me night-
mares. Over and over I dreamed that 

I was being pulled down and down 
into Lea Lake, among the largest of 
these water-filled sinkholes. I was 
told that it connected with Carlsbad 
Cavern! Anyone going too deep in 
Lea Lake would be sucked into it and 
drawn through underwater caves to 
rise up eighty miles away in Green 
Lake in Carlsbad Cavern. Dead, of 
course, thoroughly drowned. It was 
several weeks before my nightmares 

of being tumbled through dark wa-
ter-filled passages, unable to breathe, 
finally went away.

I was fourteen when I made my 
first scuba dive in Lea Lake, and 
from that time on I knew those 
sinkholes were not bottomless and 
absolutely did not connect with 
Carlsbad Cavern.

 In May of 1968 I sent a handwritten 
 letter to National Park Service 

(NPS) officials inquiring about ob-
taining the key to a gate barring en-
try to the far reaches of Cottonwood 
Cave in New Mexico’s Guadalupe 
Mountains. I received a reply that I 

had been misinformed: the cave in 
question was administered by the 
Forest Service. The letter reminded 
me that a number of caves in that 
area were under NPS jurisdiction, 
but the policy was that (with the 
exception of regular guided tours) 
no person “shall enter any cave” 
without prior written permission of 
the superintendent—such permission 
being granted “only to individuals 
representing scientific or educational 
institutions engaged in investigations 
which have demonstrable value to 
the National Park Service.” A year 
and a half later I was using scuba 
gear to explore a submerged passage 

within Carlsbad 
Cavern. And in 
1976 I was hired 
by the NPS as the 
Cave Specialist for 
Carlsbad Caverns 
and Guadalupe 
Mountains Na-
tional Parks. At 
that time I was the 
second person to 
fill that position.

During my 
years at Carlsbad 
Caverns I became 
fascinated with 
openings high 
in the ceilings of 
Carlsbad Cavern 
and began to think 

about how to access them. In 1979, 
Albuquerque caver James Hardy and 
I were walking through the Main 
Corridor and we stopped just above 
the formation known as the Baby 
Hippo. Jim pointed up to the ceil-
ing where a ledge of rock protruded 
a little off-center of the corridor. 
“Up there,” he said, “could be the 
continuation of the Main Corridor 
on a higher level. Notice how the 
cave drops off here, but that ledge is 
about level with the Bat Cave level 
of the Corridor. If someone could 
get up there it might go.” (“Go” is a 
term used by cavers when speaking 
of passages that have the potential to 

GEOSCAPE By Ronal C. KeRBo

Lure of the Underworld
Take me to your lead.
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View back toward the entrance of Slaughter Canyon Cave in Carlsbad Caverns National Park
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extend the known limits of a cave.)
Yeah, I thought, but how would 

a person get up there? It didn’t look 
very safe, at least from where we 
stood. So Jim and I continued our 
walk through the cave, but I never 
forgot that “lead,” which is what we 
cavers call an unexplored passage. I 
would enter the cave at night, after 
visiting hours, and lie on a rest-stop 
bench beneath the lead, just staring 
up at it with binoculars, trying to 
figure out how to get up there. If you 
climbed up one of the walls, it would 
require twenty-five feet or more 
of ceiling work to get to the ledge, 
but that seemed out of the question 
because of all the stalactites hanging 
near the lead. Cavers would not think 
of bashing their way through such 
beautiful stalactites. 

I might have tried to attach a light 
line to an arrow and shoot it up and 
over the protruding ledge, but how 
to do that without damaging the 
cave formations? I didn’t see a way, 
and besides, I wasn’t a good enough 
archer. A line-throwing gun was 
similarly out of the question. Maybe 
I could use a fly rod? But who could 
cast a line 180 feet straight up? Not 
me, nor anyone I knew.

 From time immemorial, humans have 
been drawn to caves, unknown 

worlds in the heart of hollow stone. 
The vast majority of caves form in 
soluble rock such as limestone, do-
lomite, gypsum, and marble. Caves 
are dark, usually cool and fairly con-
stant in temperature, and often high 
in relative humidity. They can be si-
lent except for the sound of dripping 
water, or enlivened by the noise of 
rushing rivers and waterfalls and the 
howling of forceful air currents.

The United States government first 
gave recognition to the importance 
of speleological resources in 1903, 
when Wind Cave in South Dakota 
was designated a national park. Since 
that time, many of the greatest caves 
in the U.S. have been protected and 
made available to visitors through 

inclusion in the national park sys-
tem. The longest cave system in the 
world—with more than 360 miles of 
passages—is in Kentucky, in Mam-
moth Cave National Park.

Cave exploration is what it is; 
you either find more cave or you do 
not. Your venture below the earth 
may result in a find that will rival 
all other caves in beauty or size, or 
you may just get wet, dirty, busted 
up, bruised, or stuck, with nothing 
to show for your efforts except the 
knowledge that the place you chose 
to look was not the place where all 
the grand stuff lives.

Contemplating that lead in Carls-
bad, it finally occurred to me that I 
might be able to float a helium-filled 
balloon with a light, doubled cord at-
tached to it up and over the protrud-
ing ledge and then, by pulling down 
on the two ends of the cord, have it 
looped over the ledge. Once the cord 
was in place, I thought, it would be 
fairly easy to tie one end to a climb-
ing rope and pull that heavier rope 
up and over the ledge. Then, after 
securing one end of the rope, I could 
climb up to the ledge. That scheme, 
undertaken in 1980, turned into a 
multi-night effort with the help of 
my caving chums Michael Queen, 
Jim Goodbar, and the late Matt Saf-
ford and many park rangers (who 
worked long, tireless hours to help 
us)—and my wife, who drove back 
and forth into Carlsbad to buy more 
balloons (until finally she had bought 
all the balloons available, even ones 
with Smurfs on them).

With many helium balloons car-
rying a light parachute cord aloft, 
augmented by balsa wood hoops and 
spreader bars we improvised to help 
loop it properly, step one was finally 
achieved. Still, it was anything but 
easy to pull a climbing rope up se-
curely over the ledge. But soon we 
reached what we dubbed Balloon 
Ballroom ledge, only to discover 
that the lead extended only twenty-
six feet, and most certainly was not 
the continuation of the Main Cor-

ridor. The lessons learned, however, 
allowed us to later tackle a similar 
place in the Big Room of Carlsbad. 
Here the balloon trick proved more 
difficult to pull off, but netted us 
some 750 feet of previously unex-
plored passage, which we named 
The Spirit World. Altogether, it was 
not much in the way of new ground, 
but our dangling spider acts were 
completed as cleanly as possible and 
certainly gratified us with huge 
quantities of endorphins.

 There are people who think the bal-
loon method is a bit odd, but since 

it proved successful I have decided 
that it is not at all peculiar. As for its 
safety (which some have questioned), 
since nothing untoward happened 
during the two times we used the 
procedure, it has a perfect safety re-
cord. However, there is some risk in 
climbing ropes looped over ledges 
when one cannot clearly see whether 
they are well anchored until one has 
reached all the way to the top.

People have asked why we did not 
just use the balloons to float a cam-
era up into the leads. My answer has 
always been that if a camera showed 
a going lead you would still have to 
make the climb—and if the camera 
showed no lead, you wouldn’t trust 
the damn thing anyway, and would 
have to climb up just to make sure. 
So why waste time messing about 
with cameras and miss all the fun of 
climbing up ropes looped over ques-
tionable anchors!

Of course, in this new millen-
nium the less adventurous might re-
sort to drones and robots to do their 
exploring for them. But without risk 
there is no reward.

Now retired, Ronal C. KeR-
bo has worked as a roustabout 
in the oil fields of New Mexico 
and Texas, a commercial diver, 
and as head of the National 
Park Service cave management 
program. He is the coauthor, 

with Dale L. Pate, of On the Desert’s Edge 
(Flat Rock Publishing, 2013).
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Would you like to range over 
the united States from des-

ert valley to mountaintop, earning 
your living by helping park visitors 
and by such chores as packing sup-
plies by horseback to fire lookouts, 
guarding wildlife against poachers, 
planting fish, and digging ditches? It 
isn’t every job that can take you from 

death Valley to Paradise, but that is 
what has happened to us in the Na-
tional Park Service. My husband’s 
job as Park Ranger has taken us 
from death Valley, where we plot-

ted the trails of “moving rocks,” to 
Mount Rainier, where we crawled 
after ice worms in the caves under 
Paradise Glacier.

In the seven years we have been 
in the National Park Service I have 
found that it is more than a job: it is 
a way of life, an outdoor life, for the 
entire family. It has meant isolation 

at times, and play-
ing host to thousands 
at other times. At 
death Valley, it was 
100 miles to a shop-
ping center; and at 
organ Pipe Cactus 
National Monu-
ment, in Arizona, it 
meant teaching my 
two boys at home. It 
also has meant living 
in extremes of cli-
mate—from the hot-
test and lowest desert 
to one of our highest 
mountains amid ex-
tensive glaciers.

It has meant va-
riety: calling the 
children in from the 
yard when buffalo 
grazed our lawn, 
and the evening task 
of going through the 

house squashing scorpions. I have 
had movie stars on location as my 
dinner guests, a murderer on his way 
to jail, and u.C.l.A. professors who 
slept on the living room floor when 

they got rained out of a botanical 
survey.

According to the Park Service’s of-
ficial description of the work, a Park 
Ranger’s duties consist of public rela-
tions, fire fighting, conservation, law 
enforcement, maintenance and con-
struction, road and trail patrol, fish 
and wildlife work, and lecturing. A 
Ranger is expected to be a jack-of-
all-trades—and should be expert in 
most! He is expected to repair every-
thing from the electric power system 
to plumbing, from radios to trucks. 
He builds cabins, lays out camp-
grounds, grades roads, identifies 
birds and wild flowers, and is asked 
such questions as “What happened 
here during the Jurassic period of the 
Mesozoic era?”

Varied Duties
A Ranger must he capable of prop-

erly handling, without immediate 
outside assistance or guidance, any 
problem that could conceivably oc-
cur in a remote and primitive area, 
says the official announcement. one 
can’t take care of 50 million Ameri-
cans on vacation, mile after mile of 
primitive country, and assorted wild 
animals without learning how to 
deal with the unexpected! A Ranger 
must know how to dissuade an irate 
husband from throwing stones at his 

Want to Be a 
Park ranger?
In answer to inquiries from our readers regarding jobs in the 

National Park Service, a Park Ranger’s wife tries to help you 

decide if this is the life for you.

By Ruth KiRK

Photographs by Louie Kirk

Pick from the Past: october 1956

Once when the author’s husband, a District Ranger, stepped out 
of the office, Sniffles, the tame deer, helped himself to the half-
finished office forms.

No Christmas trees grow in Organ Pipe 
National Monument, but true to the Park Ser-
vice’s tradition of resourcefulness, the Kirks 
made good use of what was available.
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wife in a campground, must be ready 
to help stranded motorists out of 
sand dunes and snowbanks, and can 
be called upon to extract fishhooks 
from girls’ fingers or hair, and even 
to set broken legs.

There is desk work to be done, 
too. The administrative side of the 
job includes filling out innumerable 
government forms, writing reports, 
and co-ordinating park activities. 
But even such a seemingly routine 
matter as filling out forms can be 
complicated by the presence of an-
other responsibility of a Ranger—
“tame” wild animals.

“Sniffles” was a deer who liked to 
drink from a fountain instead of the 
river. He was so fond of humans that 
the only way snowplow drivers could 
get their work done was to take him 
in the cab with them. One day he in-
sisted on climbing aboard the school 
bus with the children!

But the day we really wished Snif-
fles would go back into the woods 
where he belonged was when he de-
cided to help my husband with the 
remittance forms of vehicle-entry 
fees. The forms were almost com-
pleted when my husband was called 
out of the office to talk with a park 
visitor. When he returned, he found 
that Sniffles had finished them for 
him. He had eaten them all—white, 
pink, green, and blue copies!

A Ranger also must know where 
the fly-fisherman can catch twelve-
inch rainbow trout, where the wild-
life photographer can find a band of 
mountain goats, and the best canyon in 
which a botanist can study life-zones. 
It was when a Death Valley downpour 
ruined a life-zone study that we had 
the professors from U.C.L.A. sleeping 
on our living room floor.

There are other aspects of the job 
to be considered, too. As pointed out 
by the editor of National Parks Maga-
zine, “The Park Service is so short 
on manpower, that rangers trained 
to assist visitors enjoy the parks must 
sometimes serve as traffic cops in 
parking areas or keep washrooms 
clean” (Exploring Our National Parks 
and Monuments, by Devereux Butcher 
[Boston: Houghton, Mifflin, 1954]).

The versatile Ranger must also 
be a quick-change artist. I recall one 
afternoon in Death Valley when my 
husband had to repair a sewer line. A 
woman camper was quite willing to 
give advice from the sidelines. Later 
that day, he changed into his uniform 
to deliver an illustrated lecture, and 
on the way back he stopped at the 
still-open ditch to inspect his work. 
The woman didn’t recognize him. 
“Everything’s okay now, isn’t it?” she 
volunteered. “The young man they 
sent to fix it seemed to know what he 
was doing.”

In establishing 
the National Park 
Service 40 years 
ago this August, 
Congress stipulat-
ed that its purpose 
would be to “pro-
mote and regu-
late” the public 
use of the areas in 
its charge in such 
a way as to “con-
serve the scenery 
and the natu-
ral and historic 
objects and the 
wildlife therein, 
and to provide for 

enjoyment of same.” Today there are 
182 areas (38,540 square miles) under 
National Park Service administration. 
These areas include national parks 
and monuments, historical parks, 
parkways, memorials, battlefields, 
cemeteries, recreational areas, and the 
parks of the National Capital. The 
entire scope of our American heritage 
is represented—scenic, scientific, his-
toric, and prehistoric.

Another interesting job in the  
National Park Service is that of 
Naturalist, a position often filled 
from the Ranger force as vacancies 
occur. The work consists of public 
relations, lectures, guided hikes and 
motor trips, museum interpretation, 
museum display preparation, re-
search, and photography.

Summertime Jobs
A limited number of summertime 

jobs are also available. For employ-
ment as seasonal Park Rangers, the 
Park Service especially wants college 
students who are at least twenty-one 
years of age and have completed at 
least three years of college. Fire con-
trol aids and unskilled laborers are 
also wanted, for which the minimum 
age requirement is eighteen years.

Most women employed by the 
Park Service are in clerical positions; 
this is true of both permanent and 
seasonal openings.

An applicant for one of the limited 
number of yearly openings for per-
manent Park Rangers must have had 
three years of progressive experience 
in park work on the managerial side, 
or experience in a technical field 
such as forestry, wildlife manage-
ment, or geology—or he must hold a 
college degree with major courses in 
forestry, biology, conservation, phys-
ical geography, geology, or wildlife 
management.

Application for both permanent and 
seasonal jobs can be made on Form 57 
obtainable at any Post Office. For per-
manent positions, one must take a stiff 
Civil Service examination. Notice of 
pending examinations is posted in Post 

The Kirk family toboggans in the 
wonderland of Mt. Rainier.
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Offices, or qualified applicants may be 
notified of the time and the place most 
convenient to where they live.

What Is the Pay?
A Park Ranger starts at $3,670 a 

year (General Schedule, Grade 5). 
He can work up through Superviso-
ry Park Ranger, District Ranger, As-
sistant Chief Ranger, Chief Ranger, 
and Assistant Superintendent, to the 
post of Superintendent or Regional 
Director. From there, or anywhere 
along the line, he may switch to a 
responsible post in one of the five 
regional offices in San Francisco, 
Santa Fe, Omaha, Richmond, and 
Philadelphia, or the national office 
in Washington, D.C. A Superinten-
dent’s salary ranges all the way from 
$5,440 to $12,690.

The pay scale for Naturalists is 
similar to that for the Ranger job.

Park Service employees enjoy all 
the advantages of Civil Service em-
ployment: job security and such ben-
efits as insurance and participation in 
the federal retirement plan. In most 
field areas, housing is provided at a 
nominal rent.

This year over 50 million people 
are expected to visit the national 
parks and other areas administered by 
the Park Service. By 1966, when the 
Park Service will celebrate its golden 
anniversary, the figure is expected to 
reach the 80-million mark!

In order to cope with this influx 
of visitors a long-range plan called 
Mission 66 has been worked out. 
President Eisenhower has recom-
mended that Congress adopt it; and 
of the plan itself, Conrad L. Wirth, 
Director of the National Park Ser-
vice, has said, “Our objective is to 
give the American people on this 

golden anniversary a park system ad-
equate in all ways necessary for their 
enjoyment and inspiration.”

What will this plan do? It calls for 
more Ranger services such us lec-
tures and guided tours, more mu-
seums, exhibits, and visitor centers, 
improvements in the road and trail 
systems, more campgrounds, and the 
stimulation of private capital to pro-
vide overnight accommodations.

The implementation of Mission 66 
will also mean increasing opportuni-
ties for those wishing to enter the Park 
Service. Perhaps this is the job oppor-
tunity you have been waiting for!

Now ninety-one and living in Lacey, Washington, Ruth KiRK has authored 
more than three dozen books, beginning with national park guidebooks that were 
illustrated with husband Louis Kirk’s photographs. When Louis retired from 
the National Park Service in 1961, the couple added nature film documenta-
ries and television programs to Ruth’s growing output. Her book Desert: The 
American Southwest (Houghton Mifflin, 1973) won the prestigious John 
Burroughs Medal and was nominated for a National Book Award. Her most 
recent book—she says the last she will ever write—is Ozette: Excavating a 
Makah Whaling Village (University of Washington Press, 2015). Its pages 
chronicle the unique tale of archaeologists and tribal members working together 

for eleven years, investigating cedar-plank houses buried 300 years ago by a mudflow. Under the direc-
tion of archaeologist Richard D. Daugherty, more than 55,000 wooden artifacts and structural remains 
were recovered and preserved. Richard and Ruth, both widowed (Louis had died in 1992), were wed in 
2007. Richard died in 2014, at the age of ninety-one. One of the Kirks’ sons died in 2011; the other 
lives in Spokane, Washington. 

The Kirks’ assignment in Death Valley 
familiarized them with the lowest and  
hottest desert in the country.
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 In the summer of 1970 a park ranger/  
 archaeologist in the National Park 

Service (NPS) did not expect to 
be modeling a redesigned women’s 
uniform for Lady Bird and President 
Lyndon Johnson! The events lead- 
ing me to that unique position are 
but a footnote to the service’s hun-
dred years of history, but a 
little reminiscence might be 
acceptable.

The time between hiring 
Jean M. Pinkley in the 1940s as 
the first female NPS archaeolo-
gist and the hiring of another 
female archaeologist was more 
than twenty years. Obviously, 
women had been working for 
the service in many capaci-
ties for many years, but a few 
lines of work (law enforcement 
and archaeology being two) 
were slower to add women. In 
1967–68 two of us were hired 
in the professional ranks as ar-
chaeologists. Most rangers came 
in at the park level, eventually 
moving and training until they 
went to a desk job, perhaps at 
their regional office and perhaps 
in the Washington, D.C., head-
quarters. My somewhat back-
ward process was to start at the 
regional office, move to Wash-
ington, and end up at a park.

I had been working with 
other San Francisco State ar-
chaeology grad students on 
NPS contracts, doing field re-
search and writing the required 
reports about federal sites in Cali-
fornia. The Western Region archae-
ologist, Paul Schumacher, hired me 
as a temp to keep those contracts 
and reports organized, to get them 
edited, and for “other duties as as-

signed.” Those other duties included 
my first extended stay in a NPS 
area: a temporary duty assignment 
to Joshua Tree National Monument, 
where the park had a huge collec-
tion of prehistoric artifacts in need 
of curating. Eventually, I was con-
verted to permanent status, assigned 

to Washington, and sent to Albright 
Training Center at Grand Canyon 
National Park for a shortened six-
week “Intro to NPS” course. And 
there also began my first introduc-
tion to the women’s uniform, and 

job identity. What a surprise!
All uniformed NPS female em-

ployees in 1967 wore a straight 
green skirt, white blouse with Peter 
Pan collar, brown high heels, and 
a brimless hat suited to the female 
flight attendants of the day. The hat 
could be worn no more than two 
parallel finger-widths above the eye-
brows, and the skirt hem couldn’t 
be more than an inch above the 
knee when kneeling on the floor. 
There was no badge. Women rang-
ers were more frequently mistaken 
for Girl Scout leaders, Army per-

sonnel, or elevator operators 
than recognized as professional 
NPS rangers. These women 
did their jobs in clothing that 
today would be dismissed as 
demeaning, lacking in identity, 
and incredibly inconvenient.

 At Albright the six women in my  
 class were also told, often, 

that we didn’t need to train 
in various areas such as rescue 
techniques, law enforcement 
stops, or water rescue. There 
was no need to train, since 
there were no women in those 
jobs—the inference being 
there never would be.

Working in Washington was 
also an education. Politics per-
meated everything—a letter of 
congressional inquiry required 
dropping all other projects to 
draft a response; a project and 
job could be designed and ap-
proved, but never come to frui-
tion because office or congres-
sional power struggles inter-
fered; and hearing that “women 
aren’t given” a particular task 
or position was a common re-
sponse to questions about jobs 

and training. Asking “why” wasn’t 
part of the promotion process.

However, within six months of 
having been told at Albright that 
females didn’t “do” scuba-diving 
jobs, I found myself with a co-

MeMoir by Marion J. DurhaM

Women in Uniform
For female rangers, achieving equality 
meant wearing the pants.

A 1970 photograph of the author modeling a new outfit 
design was chosen for the cover of a 1998 National Park 
Service (NPS) booklet on the history of clothing worn by 
female park naturalists and rangers.
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worker taking diving lessons at the 
Washington YMCA. And the pur-
chasing department had to figure 
out how to justify buying a psyche-
delic-patterned dive suit for me (the 
black-and-white photograph on the 
opposite page doesn’t do it justice). 
I really wanted to send a note to the 
NPS director, telling him the rules 
at Albright needed to be rewritten.

Our first diving assignment was 
to find out what was at the bot-
tom of Montezuma Well, a cenote 
and spring that provided a constant 
source of irrigation water at an 
NPS site in central 
Arizona. Answer: very 
fine silt, stirred up to 
a consistency of wa-
tery quicksand, which 
was kept in motion by 
the constant inflow of 
the spring water, and 
which was home to 
water-borne leeches. 
Any and all possible 
prehistoric artifacts 
were unreachable 
beneath a very deep 
layer of this silt. The 
modern beer cans and 
other artifacts found 
along the perimeter, 
where the silt was pen-
etrable by hand, were 
determined to be evi-
dence only of human 
urges to litter through 
the ages. (For a recent 
report on this enigmatic site, which 
is administered as part of Mon-
tezuma Castle National Monument, 
see “Diving Montezuma Well” 
[5/2011].)

I had originally thought my desk 
job in Washington would keep me 
out of the uniformed ranks, and so 
I blithely believed the women’s uni-
form would not be something I had 
to be concerned about. Au contraire! 
Such ideas have a way of coming 
back to bite you, and in less than a 
year I was working at an archaeo-
logical park in the Southwest—and 

wearing a uniform that seemed 
calculated to impede any ability to 
do my job. Giving a tour of the In-
dian ruins required walking down 
and then back up 200 feet of stairs. 
In high heels and a straight skirt, it 
wasn’t easy. The uniform also meant 
I could not assist when we had to 
carry an ailing park visitor up those 
stairs in a Stokes litter—thus I could 
fulfill neither my job requirements 
nor my own job expectations. How-
ever, my situation was relatively easy, 
compared with what other female 
rangers were facing.

In 1969, on a vacation visit to 
Mesa Verde National Park, I felt 
embarrassment and frustration on 
behalf of another female ranger. For 
modesty’s sake she had to ask all the 
visitors on her guided tour to go 
ahead of her through a tunnel, as 
well as climb a ladder first—because 
she had to navigate those areas in a 
skirt. It meant her effectiveness as 
interpreter, guide, and safety officer 
were severely limited. To my mind 
it was also a negative reflection on 
the professional image of the NPS.

Soon after, I sat down with a 

suggestion form and asked that all 
female interpreters be allowed to 
wear pants, as part of the authorized 
uniform, when leading tours. Un-
known to me, several others had 
been sending in similar suggestions, 
and they were arriving in Washing-
ton as Director George B. Hartzog 
Jr. was considering changes to the 
women’s uniform. Nearly a year 
later, on June 27, 1970, in Philadel-
phia, a fashion show unveiled the 
new woman’s uniform. Seven NPS 
women, including Director Hartz-
og’s wife, Helen, and Inger Garri-

son, wife of the North-
east Region director, 
were called upon to 
model various elements 
of the fashion-industry-
designed outfits. Four 
of us were interpreters 
from parks as differ-
ent as Sitka National 
Monument (now Sitka 
National Historical 
Park) in Alaska to the 
Southwest’s Lake Mead 
National Recreation 
Area and Walnut Can-
yon National Monu-
ment to Independence 
National Historical 
Park in Philadelphia; 
and one was employed 
in another capacity at 
Independence.

When you consider 
the uniform worn to-

day, this 1970 change will sound 
very odd. The material was beige, 
permanent-press polyester; the 
variations included a dress with 
jacket, culottes with zippered top, 
slacks with that same zippered top, 
a “work” dress of crinkle cotton 
(for our “housekeeping” tasks), and 
a special dress for park volunteers. 
Last but not least, NPS wives were 
provided with a popover apron to 
use when working as a hostess for 
official park functions. Once issued 
to employees, as almost any female 
could have told the planning com-

At the 1970 “fashion show” held at Independence National Historical Park in 
Philadelphia, Mary Reinhart, left, wears the old uniform while the author pres-
ents the new one. There weren’t enough of the new, lightweight felt women’s 
hats for all the models, so the author borrowed a summer straw hat from one 
of the male rangers.
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mittee, it was found 
that the polyester 
knit fabric snagged 
easily and was ex-
traordinarily hot 
and uncomfortable. 
Frustratingly, we 
had not been able 
to gain approval for 
women to wear the 
same uniform as the 
men; that would 
take a few more 
years, at least one 
more change to a 
“new” uniform, and 
talk of a lawsuit.

 Several of us who  
 were in the 

Philadelphia show 
helped introduce 
this 1970 uniform to 
other NPS women 
employees, as we 
visited parks in our regions. And that 
is how I came to be in Texas, stand-
ing in front of Lady Bird and Presi-
dent Johnson on a warm summer day.

LBJ Ranch, now Lyndon B. John-
son National Historical Park, was a 
little different in 1970. There was no 
fancy entrance area. I drove across a 
creek to the gate, where a man asked 
who/what/why and then directed 
me to drive down the dirt road to 
the small shotgun-style house where 
the president was waiting. No one 
else, other than the three of us, was 
anywhere near—no Secret Service, 
no secretary, and no photographer. 
I told the president that I had four 
pieces of the proposed uniform with 
me and asked whether he preferred 
I just show them, or change into 
them. He directed me to a bed-
room in the house, and asked me to 
wear each piece. I made those outfit 
changes, and at the end the president 
and his wife asked if the NPS wom-
en liked the design. I paused, took 
a deep breath, and—knowing that 
if either of these powerful people 
didn’t approve the design we very 

well could be starting over from the 
beginning—said: “Sir, it isn’t what 
we really want and need, but it’s 
better than what we have now.” He 
asked what we wanted, and I said it 
was to have the same uniform as the 
men who were doing the same jobs. 
He made no further comment, other 
than to thank me for coming all the 
way to the ranch.

One year later the uniform 
changed again, this time with fewer 
variations. It was still polyester but 
a slightly more practical design in a 
dark green woven fabric. Uniform 
suppliers must have been going cra-
zy, but no more so than those of us 
whose closets were now filled with 
three separate uniform styles in two 
years. All of us were making chang-
es in the ways we managed our ca-
reers, and women were still outfitted 
differently from men with whom 
we shared jobs and responsibilities. 
Finally, in the mid-1970s, female 
rangers received approval to wear 
the gray shirt, green trousers, and 
a badge(!), all topped proudly with 
our Stetsons. It felt glorious. We no 

longer had to explain our identity.
I love going to NPS areas and see-

ing women working in all their var-
ied roles and positions. I am proud 
of the efforts made by the women 
who preceded me, as well as of my 
own contributions to the advance-
ment of women in the NPS, and 
I hope the women working in the 
parks today recognize the efforts it 
took to achieve the rights they un-
questioningly exercise. All of us can 
now share in the hundred years of 
history and be proud of the National 
Park Service—and the uniform that 
identifies it and its employees!

Marion J. (riggs) 
DurhaM left the NPS in 
1977, transferring into the 
U.S. Forest Service’s Rocky 
Mountain Forest & Range 
Experiment Station. There 
she started as a clerk-typist 
and retired as an administra-

tive manager in 1993 when the research labora-
tory she administered was closed. She still has her 
gray shirt, name tag, and Stetson packed away 
in a closet (and “several arrowhead patches I may 
sew into a quilt one day”). She lives in Tempe, 
Arizona.

In 1968, NPS archaeologists and cultural resource specialists conducted one of the first underwater surveys at Mon-
tezuma Well, Arizona. Shown are (left to right) Calvin R. Cummings, George Fischer, Roberto Costales, and the author.
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ARIZONA
Phoenix
Arizona Science Center
Ongoing: “Get Charged 
Up.” See what happens 
when you put your hands 
on science. Find out how 
things work and why.  
600 East Washington Street

602-716-2000

www.azscience.org

CALIFORNIA
Los Angeles
California Science Center
Ongoing: “Journey to Space: 
The Exhibition.” Discover 
how we are learning to live 
and work in space, and how 
we are preparing for bolder 
and more distant missions. 
Exposition Park

700 Exposition Boulevard

323-SCIENCE (323-724-3623)

www.californiasciencecenter.org

Natural History Museum  
of Los Angeles County
Ongoing: “Visible Vault: 
Archaeological Treasures 
from Ancient Latin Amer-

ica.” See artifacts and trea-
sures from civilizations that 
thrived prior to European 
exploration.
Exposition Park

900 Exposition Boulevard

213-763-DINO

www.nhm.org

San Diego
San Diego Natural  
History Museum
Through September 5: 
“Whales: Giants of the 
Deep.” This exhibition gives 
visitors the opportunity 
to discover more about 
whales, which are some of 
the world’s most elusive 
creatures. 
Balboa Park

1788 El Prado

619-232-3821

www.sdnhm.org

COLORADO
Denver
Denver Museum of  
Nature and Science  
Now open: “Robot Revolu-
tion.” Meet and interact 
with an impressive and 

unprecedented selection of 
robots secured from all over 
the world. 
2001 Colorado Boulevard

303-370-6000

www.dmns.org

CONNECTICUT
New Haven
Peabody Museum of  
Natural History  
Now open: “Fossils of the 
Hunsrück Slate.” Excavated 
from a mountain range in 
southwestern Germany, 
these marine fossils are 
among the most beautiful 
and diverse ever discovered. 
Yale University

170 Whitney Avenue

203-432-5050

www.peabody.yale.edu  

DELAWARE
Wilmington
Delaware Museum of  
Natural History  
Through September 5:  
“Extreme Deep: Mission 
to the Abyss.” Discover the 
mysteries of the ocean’s 
greatest depths. 

4840 Kennett Pike

302-658-9111

www.delmnh.org

FLORIDA
Gainesville
Florida Museum of  
Natural History  
Through January 15, 2017: 
“Wicked Plants: The Ex-
hibit.” Featured are more 
than 100 plants and thrill-
ing two- and three-dimen-
sional interactives.
University of Florida, 

Cultural Plaza

SW 34th Street and Hull Road

352-846-2000

www.flmnh.ufl.edu

GEORGIA 
Atlanta 
Fernbank Museum of  
Natural History  
Through August 14: “Crea-
tures of Light: Nature’s 
Bioluminescence.” Explore 
the extraordinary organ-
isms that produce light. 
767 Clifton Road NE 

404-929-6300 

www.fernbankmuseum.org  

Around the Country 

E X P L O R I N G  S C I E N C E  A N D  N AT U R E

Still Preying

A group of reptiles that includes crocodiles, alligators, 
caimans, and gharials have been on Earth for 200 million 
years. Ancient crocs came in a huge variety of body shapes, 
from dolphin-like oceanic hunters to heavily armored veg-
etarians. Members of the crocodilian family have remained 
efficient predators even as the world around them has 
evolved and some items in their diet have changed. From 
tooth to tail, modern crocodiles are biological marvels, 
with rugged bodies, keen senses, and incredible strength. 
Now you can explore the complex lives of these crocodil-
ians in a new exhibition featuring live species, life-size 
dioramas, and interactive exhibits. Crocs: Ancient Preda-
tors in a Modern World will run through January 2, 2017. 
Admission is by timed ticket only.

American Museum of Natural History

Central Park West at 79th Street, New York, NY

212-769-5100     •     www.amnh.org

Dwarf crocodiles are among the smallest crocodile species on Earth today. 
Learn about them in the exhibition “Crocs: Ancient Predators in a Modern 
World.”
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HAWAII
Honolulu
Bishop Museum
Ongoing: “He Nae Akea: 
Bound Together.” A feath-
ered cloak and feath ered hel-
met given to Captain Cook 
by a Hawai‘ian chief in 1779 
are back home on long-term 
loan after 237 years. 
1525 Bernice Street

808-847-3511

www.bishopmuseum.org

IDAHO
Idaho Falls
Museum of Idaho
Ongoing: “Race for Atomic 
Power.” Learn about the 
dramatic scientific and 
political adventure that 
occurred in Idaho’s own 
backyard. 
200 North Eastern Avenue

208-522-1400

www.museumofidaho.org

ILLINOIS
Chicago
The Field Museum
Through January 8, 2017: 
“China’s First Emperor and 
His Terracotta Warriors.” 
Featured are more than 170 
objects and ten of the famed 
terracotta figures that had 
been buried for 2,000 years. 
1400 South Lake Shore Drive 

312-922-9410 

www.fieldmuseum.org

MASSACHUSETTS
Cambridge
Harvard Museum of  
Natural History  
Now open: “Marine Life.” 
Learn about the diversity of 
animals in marine commu-
nities just off local shores. 
26 Oxford Street

617-495-3045

www.hmnh.harvard.edu

MINNESOTA
Minneapolis
Bell Museum of

Natural History
Ongoing: “Touch and See 
Discovery Room.” 
University of Minnesota

10 Church Street, SE

612-624-7083

www.bellmuseum.umn.edu

MISSOURI
Saint Louis
Saint Louis Science Center 
Now playing: “National 
Parks Adventure.” Explore 
the wilds of America and cel-
ebrate the 100th Anniversary 
of the National Park Service 
in this IMAX® film. 
5050 Oakland Avenue

800-456-SLSC

www.slsc.org

NEW MEXICO
Albuquerque
New Mexico Museum of  
Natural History and  
Science Ongoing: “The Hall 
of the Stars.” See all of the 
year’s stars and constella-
tions in the same way that 
a world map allows us to 
visualize the whole globe. 
1801 Mountain Road NW

505-841-2800

www.nmnaturalhistory.org  

NEW YORK 
Tupper Lake
The Wild Center,  
Natural History Museum 
of the Adirondacks 
Ongoing: “Wild Walk.”  
A trail of bridges leads high 
above the Adirondack for-
est, giving visitors a new 
view of the stunning natu-
ral environment. 
45 Museum Drive

518-359-7800

www.wildcenter.org

NORTH CAROLINA
Durham
Museum of Life and Science
Ongoing: “Hideaway 
Woods.” Connected by 
rope bridges, this treehouse 

village is a forested learning 
environment.
433 West Murray Avenue

919-220-5429

www.ncmls.org

Raleigh
North Carolina Museum 
of Natural Sciences 
Ongoing: “Nature Research 
Center.” Explore not just 
what we know about the 
natural world, but also how 
we know it.
11 West Jones Street

919-707-9800

www.naturalsciences.org

OREGON
Eugene
Museum of Natural and 
Cultural History
Now open: “Strung  
Together—Beads, People, 
and History.” Discover a 
world of stories behind the 
beauty of beads. 
1680 East 15th Avenue

541-346-3024

natural-history.uoregon.edu

pENNSYLvANIA
philadelphia
The Academy of Natural 
Sciences of Drexel  
University
Through January 16, 2017: 
“Dinosaurs Unearthed.” 
This exhibition features more 
than a dozen realistic, full-
bodied dinosaurs, as well as 
skeletons and fossil casts of 
skulls, claws, and horns.
1900 Benjamin Franklin parkway

215-299-1000

www.ansp.org

TEXAS
Houston 
Houston Museum of 
Natural Science  
Through October 16:  
“Out of the Amazon: Life 
on the River.” The mu-
seum’s Amazonia collection 
offers visitors a glimpse of 

everyday life, as well as the 
spiritual beliefs and customs, 
of the rapidly disappearing 
indigenous groups of the 
Amazon Rainforest.
5555 Hermann park Drive

713-639-4629

www.hmns.org

UTAH
Salt Lake City
Natural History Museum 
of Utah
Ongoing: “Native Voices.” 
This exhibition depicts  
Native American art and 
culture and interprets the 
deep memory and contem-
porary presence of Utah’s 
indigenous people. 
301 Wakara Way

801-581-6927 

nhmu.utah.edu

WASHINGTON
Seattle
Pacific Science Center 

Ongoing: “Science On a 
Sphere.” Dynamic, ani-
mated images of the atmo-
sphere, oceans, and land are 
displayed on an illuminated 
sphere six feet in diameter.
200 Second Avenue North

206-443-2001

www.pacsci.org

WISCONSIN
Milwaukee
Milwaukee Public Museum 
Ongoing: “Crossroads of 
Civilization.” Explore how the 
ancient civilizations of Africa, 
Europe, and Asia came to-
gether to form an epicenter of 
complex culture. 
800 West Wells Street

414-278-2702

www.mpm.edu

-

Members of institutions marked 
with this symbol  may re-
ceive free admission at nearly 

350 other museums and science 
centers around the world. See 
www.astc.org/passport for 

more information.
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T h i s  L a n d  b y  R o b e R t  H .  M o H l e n b R o c k

 In June of 1966—exactly half a cen-
tury ago!—my wife, Beverly, and 

I were panting as we reached a steep 
patch on the trail up Mt. LeConte 
in Great Smoky Mountains National 
Park. At one point 
I spotted a small 
colony of plants 
with bright yellow 
blooms. The f low-
ering stems grew 
from rosettes of 
leaves that remind-
ed me of the leaves 
of the domestic 
geranium, and the 
f lowers each had 
five petals, as do 
geraniums. But 
the leaves and leaf 
stalks were unusu-
ally hairy, and on 
closer observation, 
I recognized the 
plant to be some 
kind of avens, un-
like any I had ever 
seen. That evening, 
from a reference 
book on f lora of 
the Carolinas, I 
identif ied the plant 
as spreading avens, 
also known as Ap-
palachian avens. 
Some years later 
this plant was con-
sidered so rare that 
it was federally listed as endan-
gered, protected under the Endan-
gered Species Act that was signed 
into law on December 28, 1973, by 
President Richard M. Nixon.

The purpose of the Act is to pro-
tect imperiled plants and animals in 
the United States and its territories 
from extinction due to economic 
growth and development. The Act 

is administered by the U.S. Fish 
and Wildlife Service and the Na-
tional Oceanic and Atmospheric 
Administration, whose task, in 
addition to other responsibili-

ties, is to off icially list plants and 
animals that are either endangered 
or threatened. Endangered status 
is bestowed on an organism—a 
species or sometimes a subspe-
cies—that is at risk of extinction 
throughout all or a signif icant part 
of its range. Threatened organisms 
are those trending toward becom-
ing endangered in the near future.

Spreading avens is one of two 
endangered plant species in Great 
Smoky Mountains National Park. 
Historically, it has been recorded at 
sixteen locations in the mountains 

of eastern Tennessee and 
western North Carolina, 
but it has vanished from 
five of those sites because 
they are in popular hiking 
areas, and the bright yel-
low f lowers invite over-
collecting. One surviving 
site is in the park. In ad-
dition to this f lowering 
plant, one of two endan-
gered lichens lives in this 
park. It is gymnoderma 
lichen, which grows on 
vertical rock faces at el-
evations above 5,000 feet.

Often in collaboration 
with other agencies, the 
National Park Service 
(NPS) oversees fifty-nine 
national parks plus numer-
ous national monuments, 
preserves, recreation areas, 
and other designated enti-
ties. As my contribution 
to this special issue of 
Natural History, I was curi-
ous to survey the extent 
to which the national 
parks, specifically, harbor 
endangered plants. I was 
surprised to find that, 
counting Great Smoky 

Mountains National Park, only ten 
national parks have any.

 Taken together, the two national parks 
in the state of Hawaii boast by far 

the most plants designated as endan-
gered—forty-nine out of a total of 
seventy-two. That is not so surpris-
ing, because numerous endemics 
evolved in the Hawaiian Archipel-

Heirloom Vegetation
Endangered plants of the U.S. national parks
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Mauna Loa silversword, or ka’u silversword (Argyroxiphium kauense), is an  
endangered species endemic to Hawai‘i Volcanoes National Park.
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ago before human settlers and im-
ported animals intruded upon their 
isolation. Although some plants may 
have been rare to begin with, oth-
ers were affected by habitat change, 
including loss of natural pollinators 
(notably specific honey creepers) 
and the competition from imported 
flora. Hawai‘i Volcanoes National 
Park, in the southern half of the 
“big island” of Hawai‘i, has twenty-
eight endangered plants. Haleakalā 
National Park, in the southeastern 
end of Maui, has twenty-four, only 
three of which are repeats.

A spectacular endangered shrub 
endemic to Hawai‘i Volcanoes 
National Park is Mauna Loa silver-
sword, also known as ka‘u silver-
sword: three populations totaling 
some 450 plants live in boggy areas 
in wet forests. Another endemic, 
Laupahoehoe cyrtandra, is a shrub 
in the African violet family, with 
one population of eighteen plants 
growing in mountain forest on old 
volcanic soil. Other plants that once 
would have qualified for this survey 
no longer inhabit the park’s terri-
tory. A single specimen of Kilauea 
hau kuahiwi, a tree in the mal-
low family, was discovered here in 
1911, and nowhere else. That tree 
died in 1930, but propagules from 
it survived and are now in cultiva-
tion. Similarly, Macrae’s spreading 
schiedea, a tree in the chickweed 
family, was at one time found in the 
park, but is now known only from a 
single tree in the Kohala Mountains, 
on the north end of the Big Island.

Many of the native plants in Ha-
waii are remarkable to people like 
me who are more familiar with the 
flora of the continental states. Three 
endangered plants in Haleakalā 
National Park are in the Geranium 
genus. While the wild geraniums I 
know are wildflowers, these three 
species are shrubs or small trees. 
The largest of these is Hawai‘i red 
cranesbill, which has magenta flow-
ers and lives in subalpine shrublands. 
The genus in the two parks with the 
most endangered plants is Cyanea, 

in the lobelia family. Again, all of 
the lobelias in the continental states 
are herbaceous, while those in Ha-
waii are woody. Wetforest cyanea 
and prickly cyanea, for example, are 
palm-like trees.

 Aside from the Hawaiian trove, there 
are twenty-three other endan-

gered plants in the national parks, 
and Channel Islands National Park 
harbors twelve of them. The Channel 
Islands comprise eight islands off the 
southwestern coast of California. The 
national park includes the four north-
ern islands (stringing west to east, 
they are San Miguel, Santa Rosa, 
Santa Cruz, and Anacapa) and the 
smallest of the four southern islands, 
Santa Barbara. Probably because of 
their long isolation from the main-
land, they developed a unique flora.

Inhabited by Paleo-Indians in pre-
historic times, and then by historic 
Indian peoples, the islands were tak-
en over by non-Indian settlers more 
than 200 years ago. The new occu-
pants introduced ranching, with the 
result that grazing and foraging by 
domestic sheep and goats, along with 
that of native deer and elk, took a toll 
on much of the native vegetation. 

In addition, the settlers introduced 
pigs, and the rooting and churning of 
the soil by feral pigs destroyed many 
plants. With all this disturbance, in-
vasive non-native plants, particularly 
grasses, out-competed many of the 
remaining native plants. Some that 
do survive now live only on nearly 
inaccessible cliffs. 

During the 1990s, the NPS, with 
assistance from The Nature Con-
servancy, made an effort to rid the 
islands of domestic animals and to 
reduce the numbers of deer and elk. 
In 1998, between 5,000 and 6,000 
cattle were removed from Santa 
Rosa, and by 2011, all the island’s 
non-native animals had been re-
moved. The sheep were removed 
from San Miguel, Santa Cruz, and 
Anacapa, and the burros also found 
on San Miguel were eliminated. But 
for many plants, this action was too 
late. The parallels with the Hawai-
ian Islands are evident.

Among the surviving but endan-
gered plants in the Channel Islands 
is Santa Cruz Island fringepod, a 
five-inch-tall annual in the mustard 
family. It has narrow, lobed leaves and 
tiny pink-to-lavender, four-petaled 
flowers. It was first collected by pio-

The endangered Santa Cruz Island fringepod (Thysanocarpus conchuliferus), a diminutive plant, 
grows on its namesake island in Channel Islands National Park, California.
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neer botanists Edmund Greene and T. 
S. Brandegee in 1886 from crevices of 
high, rocky summits on Santa Cruz. 
Since that time it has been recorded at 
thirteen different places on the island, 
but only one location is known today. 
The extensive rooting by feral pigs 
apparently has been responsible for 
the loss of the other sites.

Associated with several of the 
endangered plants in the Chan-
nel Islands is the name of Ralph 
Hoffmann, who began collecting 
there in 1930. Hoffmann’s life was 
cut short in 1932, at age sixty-one, 
when he fell from a cliff on San 
Miguel. Among the specimens he 
collected were those of a perennial 
herb in the mustard family, which 
he found on sea cliffs in Santa Rosa. 
The plant grows twenty-five inches 
tall and has numerous leathery leaves 
crowded toward the base of the 
stem. Its flower petals may be white 
or purple, and the narrow seedpods 
it produces are about five inches 
long. Noted California botanist 
Philip Munz named it Hoffmann’s 
rock cress, based on Hoffman’s spec-

imens, but T. S. Brandegee had ac-
tually collected this same species on 
Santa Cruz in 1888. Today there are 
three populations of very few plants 
on Santa Cruz and one population 
of about ten plants on Santa Rosa.

Among the other endangered 
plants discovered by Edmund Greene 
is the Santa Cruz Island desert dan-
delion, which he found on the rocky 
cliffs of its namesake island. In addi-
tion to coastal bluffs, it also occurs on 
coastal flats. This is a sprawling, mat-
forming annual with fleshy, lobed 
leaves and tiny, dandelion-like heads 
of yellow flowers. Today, there is one 
population on Santa Cruz and one on 
Santa Rosa. Locations for this species 
have been reduced by the rooting 
of feral pigs, nesting of seabirds, and 
trampling by hikers.

 Two more of California’s endangered 
plants—Eureka Dunes evening 

primrose and Eureka dune grass—
live near each other on the massive 
Eureka Valley sand dunes northeast 
of Los Angeles, near the Nevada 
border. The evening primrose lives 
on stabilized, gentle dune slopes that 
extend out into shallow sand fields. 
It is a perennial with small rosettes 
of basal leaves and pretty flowers 
with four petals. With rainfall, the 

stems elongate in April and May 
and bear blooms shortly thereafter. 
The dune grass is a mound-forming 
species that lives on steep dune 
slopes. Both species were subject to 
destruction for many years by off-
road-vehicle (ORV) enthusiasts.

In 1976, the Bureau of Land Man-
agement (BLM), which owned the 
dunes at that time, banned ORVs 
and camping in the area. Although 
this helped to a great degree, illegal 
ORV use and camping still caused 
problems. In 1998 the dunes were 
transferred to Death Valley National 
Park and promptly designated a 
Wilderness Area, with all motor-
ized vehicles banned. With this 
heightened protection, the two dune 
species appear to have been stabi-
lized, and in 2007 the U.S. Fish and 
Wildlife Service recommended that 
they be delisted as endangered. The 
decision is still pending.

Populations of triplerib milkvetch, 
an endangered plant of the Mojave 
Desert, are found in California’s 
Joshua Tree National Park and at 
lower elevations several miles west 
of the park. This foot-tall member 
of the pea family has compound 
leaves with silvery leaflets; flowering 
stems with up to seventeen cream-
colored, three-quarter-inch-long 
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Great Smoky mountainS 
national Park
www.nps.gov/grsm
Endangered plants are Appala-
chian avens and gymnoderma 
lichen.
Hawai‘i VolcanoeS national 
Park
www.nps.gov/havo
Endangered trees and shrubs 
are Hawai‘i cheesewood, lo‘ulu, 
Hawai‘i pritchardia, Mauna Loa 
silversword, hillside clermontia, 
Shipman’s cyanea, Kaiholena 
cyanea, ‘aku ‘aku, puna cyanea, 
Oahu riverhemp, forest cyrtan-
dra, Laupahoehoe cyrtandra, 
honohono, Hawai‘i phylloste-
gia, Hawai‘i treecotton, Big 
Island ma‘oloa, kipuka piaula, 
smallflower aiea, Hawai‘i prick-
lyash, and thorny popolo.

Endangered herbaceous 
plants are Hawai‘i scaleseed, 

‘ihi makole, white bur cucum-
ber, kiponapona, velvet phyl-
lostegia, Hawai‘i plantain, and 
Hilo muraina grass. Pendant 
kihifern is a fern.

Haleakala national Park
www.nps.gov/hale
Endangered trees and shrubs 
are spleenwort cyanea, smooth 
cyanea, wetforest cyanea, 
Carlson’s cyanea, prickly cya-
nea, Kunth’s cyanea, Haleakala 
schiedea, Hawai‘i red cranes-
bill, Maui geranium, manyflow-
er geranium, Ballou’s melicope, 
thorny popolo, Hana melicope, 
hairy false ohelo, gulch cyrtan-
dra, and hillside clermontia.

Endangered herbaceous 
plants are viper beggarticks, 
Waihoi beggarticks, Kalealaha 
beggarticks, bracted phyllo-
stegia, Hilo muraina grass, and 
Hawai‘i bog orchid. Ferns and 

their relatives are Mann’s club-
moss and Pacific lacefern.
cHannel iSlandS national 
Park
www.nps.gov/chis
Endangered plants are Santa 
Cruz Island fringepod, northern 
Channel Islands phacelia, Santa 
Cruz Island bushmallow, Santa 
Cruz Island desert dandelion, 
Santa Cruz desert dandelion, 
box bedstraw, Hoffmann’s gilia, 
Hoffmann’s rockcress, island 
barberry, softleaf Indian paint-
brush, Santa Rosa Island man-
zanita, and Santa Barbara Island 
live-forever.

deatH Valley national Park
www.nps.gov/deva
Endangered plants are Eureka 
Dunes evening primrose and 
Eureka dune grass.

JoSHua tree national Park

www.nps.gov/jotr
The endangered plant is tri-
plerib milkvetch.

Zion national Park
www.nps.gov/zion
The endangered plant is 
Shivwits milkvetch.
Grand canyon national 
Park
www.nps.gov/grca 
The endangered plant is sentry 
milkvetch.

caPitol reef national Park
www.nps.gov/care
Endangered plants are Syes 
Butte plains mustard, Wright’s 
fishhook cactus, and Despain’s 
pincushion cactus.

eVerGladeS national Park
www.nps.gov/ever
The endangered plant is Cape 
Sable thoroughwort.

EndangErEd Plants in thE national Parks

flowers; and strongly curved, nearly 
two-inch-long pods with three 
distinct ribs. The plants grow in 
barren-looking, sandy or gravelly 
soil on the floor of sandy washes or 
on exposed rocky slopes.

Shivwits milkvetch, another plant 
of the Mojave Desert, also grows 
on the adjacent Colorado Plateau, 
where it is found in dense but isolated 
patches in purplish, soft clay. This 
endangered species was discovered as 
recently as 1976 by botanist Duane 
Atwood in the vicinity of St. George, 
Utah. Altogether there are about 
5,000 plants known to exist today. 
The populations near St. George are 
threatened by the expansion of the 
town, trampling by cattle, and inva-
sion of exotic weeds. But one popula-
tion of about 645 plants grows several 
miles to the east of St. George, near 
a hiking trail in Zion National Park. 
The plant grows from one to two-
and-a-half feet tall and produces 
compound leaves, small cream-col-
ored flowers, and pods no more than 
a half-inch long.

Yet another endangered 
milkvetch—sentry milkvetch—is 
found only in Grand Canyon Na-
tional Park, Arizona, within twen-

ty-five feet of the South Rim in a 
pinyon-juniper forest. A one-inch-
tall perennial with lavender flowers, 
it lives in pockets of soil in crevices 
of Kaibab limestone. In the early 
2000s, three populations total-
ing about 2,500 plants existed. To 
protect these populations, one was 
fenced in and another was saved 
from devastation by closing a park-
ing lot. Plants have been successful-
ly grown from seed in greenhouses 
and transplanted into the wild.

 Utah’s Capitol Reef National Park has 
three endangered plants. One is 

Syes Butte plains mustard, a perennial 
found only in one other location—on 
BLM property, where it is threatened 
by uranium mining. The plants grow 
in a desert scrub community on red 
clay that has high proportions of 
gypsum and selenium. Each plant has 
several stems up to fifteen inches tall; 
the flowers have four petals and either 
are purple or are white with purple 
veins. The other endangered plants in 
the park are both cacti. Wright’s fish-
hook cactus, which grows in desert 
grassland communities high in alka-
linity, is a hemispheric cactus about 
five inches tall. It produces one-and-

a-half-inch-long flowers with white, 
pink, or yellow petals. Outside the 
park it is subject to over-collecting, 
cattle trampling, ORV use, and min-
eral exploration. The other cactus is 
Despain’s pincushion cactus, hard to 
spot unless it puts forth its yellow- or 
peach-colored flowers in the spring.

Far to the east, on Cape Sable 
at the southwest tip of Florida, is a 
population of the endangered Cape 
Sable thoroughwort. This setting falls 
within Everglades National Park; six 
additional populations of the plant 
are found in the Florida Keys, most 
notably on Big Munson Key. Cape 
Sable thoroughwort mainly lives in 
tropical hardwood forests on elevated 
marl ridges with a very thick organic 
layer. Marl is an unconsolidated sedi-
mentary soil consisting of clay and 
lime. Another endangered plant re-
corded at one time but now believed 
extirpated from Everglades National 
Park is dotted bristle fern. Only listed 
last November, it does survive at five 
places in the Miami area and at one 
isolated site northwest of Orlando.

RobeRt H. MoHlenbRock is a distin-
guished professor emeritus of plant biology at 
Southern Illinois University Carbondale.
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-
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 For northerners, summer is a more 
comfortable time to go outdoors 

and follow events in the night or 

twilight sky. Summer events this 
year include an encounter of the 
Moon and the star Aldebaran on 
July 20, the Perseid meteor shower 
overnight August 11–12, and the 
rare close conjunction of Venus and 
Jupiter August 27. Unfortunately, 
to observe such phenomena, people 
who live in and near urban areas 
need to make an excursion to escape 
the light pollution. Fortunately, the 
national parks offer many destina-
tions with prime dark skies. In fact, 
the National Park Service (NPS) 
has recognized that starry skies and 
natural darkness are important com-
ponents of the places it protects.

Of course there is natural illu-
mination at night, not only from 
the Moon, stars, and planets, but 

also from lightning, auroras, zodia-
cal light (sunlight reflected off dust 
particles in the solar system), and 

what is known as airglow, caused by 
radiation striking air molecules in 
the upper atmosphere. Earth-based 
astronomers, depending on what 
they are trying to observe, may be 
hampered by those sources of light, 
in conjunction with atmospheric 
conditions. But it is interference 
from human-caused light that is 
most unwelcome.

The visibility of certain celestial 
features can be used to judge the 
quality of the night sky. For ex-
ample, the ability to see the Milky 
Way indicates a pretty decent sky 
quality. (It is estimated that two-
thirds of the United States popula-
tion live where they cannot see the 
Milky Way.) Another simple meth-
od is to count the stars visible to the 

naked eye in a defined area of sky 
or in a particular constellation, and 
compare the results with a known 
reference chart. There are also so-
phisticated instruments for measur-
ing night-sky quality. Since 2001 

the NPS has examined some 
one hundred parks and found 
that nearly all exhibit some de-
gree of light pollution.

This is not just an issue for 
those interested in astronomy. 
Light pollution also detracts 
from the wilderness experi-
ence. A traveler can trek deep 
into the mountains, yet still be 
followed by the glow of distant 
city lights, destroying the effect 
of remoteness of space and time. 
Extraneous light interferes with 
the human eye’s adaptation for 
sensitive nighttime vision. And 
light pollution affects nonhu-
man visitors to the parks as well. 
The nocturnal habitat is critical 
to many wildlife species, such 
as migrating birds that fly with 
reference to the stars and can 
be disoriented by lights from 
cities and towers. Darkness can 
provide cover for both preda-
tors and prey. Sea turtle hatch-
lings are naturally drawn to the 
sparkling waves on the ocean, 
but may be led astray by bright 

lights on the beach.

 Back in August 2007, my family and I  
 visited Bryce Canyon National 

Park in southern Utah. I connected 
with Chad Moore, the NPS’s Night 
Skies Program Manager and offered 
my services as a sky interpreter while 
I was there. He told me that the up-
coming weekend, particularly on 
Sunday, would likely be very busy, 
with the peak of the annual Perseid 
meteor shower due late that night. 
Sure enough, that evening about 
200 people, including many kids, 
assembled outside the visitor center, 
where telescopes of various sizes had 
been set up in the parking lot. At 
one point in the proceedings I was 
introduced to the visitors, and under 

S K Y L O G  B y  j o e  r A o

The Park after Dark

The Milky Way looms over Halema’uma’u Crater in Hawai’i Volcanoes National Park. Light  
pollution prevents many in the United States from viewing the Milky Way where they live.

A
r

t
 w

o
l

f
e

46-47 NH Rao 7816.indd   46 6/9/16   12:58 PM



47July/August 2016  natural history

a beautiful starlit sky spent about an 
hour pointing out the prominent 
summertime constellations, peri-
odically interrupted by “oohs” and 
“aahs” as Perseids streaked across the 
sky. I learned that many parks wel-
come the help of experienced ama-
teur astronomers in presenting the 
sky to the public, and staff are happy 
to learn about astronomy resources. 

Many units under NPS manage-
ment offer regular events for the 
stargazing public. For instance, 
Carlsbad Caverns has star parties 
scheduled for July 2, August 6, and 
September 3, which follow the 
park’s Bat Flight Program, when the 
bats leave the cave en masse at dusk 
for their night of feeding. For a list 
of NPS astronomy festivals, star par-

ties, observing programs, ranger-led 
nighttime walks, and Full Moon 
hikes see www.nightskyparks.org/park-

events. For many more details and 
resources see www.nature.nps.gov/night.

Joe Rao is a broadcast meteorologist and  
an associate and lecturer at the Hayden  
Planetarium in New York City  
(www.haydenplanetarium.org).

JULY NIGHTS OUT
4 The Moon is New at 7:01 a.m. eastern day-
light time (EDT). 

8 Jupiter is easy to notice as dusk deepens, 
if you have a clear view toward the west-
southwest. You’ll find it 5° to the upper left 
of a fat crescent Moon. As the month goes 
by, the planet sets earlier and earlier.

11 The Moon waxes to First Quarter at 8:52 
p.m. EDT.

14 Mars can be found 8° below the waxing 
gibbous Moon, low in the southern evening 
sky. The Red Planet crosses the meridian 
soon after sunset and remains above the 
horizon for most of the night.

15 Saturn is almost due south when night 
falls, just over 2° below the waxing gibbous 
Moon and about 6.5° above the star An-
tares. All of July is excellent for telescopic 
viewing of the rings, which are tilted toward 
us 26°, almost as far as they ever get. The 
south edge of the ring system hides the 
planet’s south polar region, while the north 
edge peeks above the planet’s north pole.

16 Venus, slowly returning to the evening 
sky, is still lost behind the glare of sunset 
as far as most people are concerned. But if 
you’re really determined, about fifteen min-
utes after sunset you can try using binocu-
lars to pick out Venus in the bright twilight. 
This is the beginning of the apparition that 
will slowly turn into a grand Evening Star for 
late fall and winter. Mercury too has started 
climbing out of the Sun’s afterglow and to-
night is situated just 0.5° above Venus.

19 The Moon is Full at 6:57 p.m. EDT.

26 The Moon wanes to Last Quarter at 7:00 
p.m. EDT.

29 Early this morning, viewers in the United 
States and part of eastern Canada, depend-
ing on their location, can see a slender 
crescent Moon either passing very close to 
or actually occulting (hiding) the orange 1st-
magnitude star Aldebaran in the constella-
tion Taurus, the Bull. A good time to look is 
3:00 a.m. local daylight time, when the Moon 
has risen 5° above the east-northeast hori-
zon, high enough to be clear of haze and the 
inevitable low obstructions. For observers 
south of a line extending roughly from Las 

Cruces, New Mexico, to Houlton, Maine, 
Aldebaran is already covered by the Moon. 
North of the line, the Moon narrowly misses 
Aldebaran. In the Northeast, the occultation 
occurs around or soon after sunrise, when 
the sky is too bright to see Aldebaran with-
out good binoculars or a small telescope. 
Farther west, the event happens before 
sunrise in either twilight or a completely dark 
sky. 

30 Mercury is about 0.5° from the bluish 
1st-magnitude star Regulus in Leo, the Lion. 
The best time to look is about thirty minutes 
after sunset, very low near the western ho-
rizon. Try looking for Venus first; Mercury 
and Regulus are about 8° to the upper left of 
Venus. From northern states, binoculars are 
probably needed to see Mercury and Regu-
lus in the bright twilight. For more southerly 
viewers, the two are higher and visible to 
the naked eye. Mercury is the higher and 
brighter of the pair.

AUGUST NIGHTS OUT
2 The Moon is New at 4:45 p.m. EDT.

3 Saturn looms in the south-southwest as a 
steady golden “star” when night falls. Nearly 
two months have passed since Saturn’s op-
position, when the Earth was between that 
planet and the Sun. Now, with the distance 
between our two worlds increasing, Saturn 
is gradually fading. However, even a 2-inch 
telescope will reveal its largest moon, enig-
matic Titan, about four ring-lengths west 
of Saturn tonight and on the 19th, and an 
equal distance east on the 11th and 27th.

4 A half hour after sundown look low to the 
west to find Mercury, 1.5° to the upper right 
of the young crescent Moon. Binoculars are 
an aid in the bright twilight.

5 Jupiter, a couple of degrees to the up-
per left of the crescent Moon, sets about 
an hour and three-quarters after the Sun. 
Venus sets even sooner—look for it near 
the west-northwest horizon about twenty 
minutes after sunset. This month the two 
planets move 1° closer together each eve-
ning until reaching a very close conjunction 
on the 27th (see below).

9 Mars slides 0.9° south of the 2nd-magni-
tude star Delta Scorpii, which is the middle 

star in the vertical row of three marking the 
Scorpion’s head in Scorpius.

10 The Moon waxes to First Quarter at 2:22 
p.m. EDT.

11 As the sky darkens, the waxing gibbous 
Moon and the planets Mars (orange-yellow) 
and Saturn (yellowish and dimmer) form a 
large triangle in the south-southwest sky. 
Overnight tonight is also the peak of the 
annual Perseid meteor shower, whose swift 
streaks chiefly emanate out of the northeast 
part of the sky. Northerners who are not 
astronomy enthusiasts are most apt to view 
the Perseids compared with other showers, 
because of their summertime manifestation. 
Tonight the Moon will at first interfere with 
viewing, but after it sets, around 1:00 a.m. lo-
cal time, the sky will be dark until the begin-
ning of morning twilight at around 4:20 a.m.

18 The Moon is Full at 5:27 a.m. EDT.

23 Mars sits 1.8° north of the ruddy 1st-
magnitude star Antares but appears more 
than three times brighter than its “rival.”

24 The Moon wanes to Last Quarter at 
11:41 p.m. EDT. Also this evening, Saturn 
passes 4.2° north of Mars.

27 This evening brings us an extraordinarily 
close conjunction between the two brightest 
planets, Venus and Jupiter. It is worthwhile 
to scout out a location that provides an un-
obstructed view of the western sky, for the 
two planets lie only 5° above the western 
horizon about thirty minutes after sunset. 
In the bright twilight, Venus, the more bril-
liant of the two planets, shines just above 
Jupiter. From eastern North America the two 
appear separated by just 5 arc minutes, or 
0.083° (about one-sixth the apparent width 
of the Moon). Assiduous observers in that 
region who have good binoculars or small 
telescopes can look for the pair even prior 
to sunset, when the separation is only 4 
arc minutes. By the time the Sun sets for 
western North America, the separation has 
widened to 11 arc minutes, or 0.183°. Try to 
see this event if you can, because it is very 
infrequent that these two planets approach 
each other as closely as this. In fact, the 
next opportunity will come on November 22, 
2065, when the two planets will actually ap-
pear to merge into a single point of light!
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endpaper By Daniel J. lenihan

 The pilot guided the Piper two-seater
around rain-heavy Alaskan clouds. 

We flew over water, skirting forested 
land a couple of hundred feet below. 
A cluster of tents suddenly appeared to 
my right, but where were we going to 
land? Before I could ask, we banked 
steeply to the left, then right, and made 
our way back along the beachline to-
ward the tents. As I felt our oversized 
beach wheels crunch on sand and 
gravel, I saw the archaeological site 
that was the reason for my trip. It was 
just as the rangers at Wrangell–St. Elias 
National Park and Preserve had de-
scribed it to me over the phone: three 
masts sticking straight up from deep in 
the sand.

There was no time to gawk. The pi-
lot slowed the plane to walking speed 
and reached across to open my door. A 
ranger trotting next to the plane beat 
him to it and yanked my door open 
with us still moving. The pilot, left 
hand on the wheel, pulled my duffle 
bag from behind our seats, passing it 
over me to the fellow outside. After 
a quick handshake I jumped out. “So 
long, mate!” the pilot yelled, and off 
he went.

It was 1984 and I was classified as a 
Park Ranger/Archaeologist and Chief 
of the agency’s Submerged Cultural 
Resources Unit, a team of underwater 
archaeologists. But I didn’t have to use 
marine techno-magic to see the masts 
with intact cable rigging sticking forty 
feet above my head. Migrating beach 
sands had covered the rest of the vessel. 
Historical accounts tell us that in 1909 
the Japanese guano carrier Satsuma 
Maru, a schooner matching this de-
scription, ran ashore here.

Clarence Summers and Carol Acu-
na, both Protection Rangers, greeted 
me warmly. They shared some food 
and led me to my tent, which they had 
already set up.

“Tell us, what about our ship?” 
“Amazing! But tell me, what about 

your grizzlies?” 
This was some-
thing I had to get 
off my chest.  

Clarence 
smiled. “Not a 
fan?”

“I love all ani-
mals. Can I have a 
gun?” I had been 
eying the .357 on 
his hip.

“You’ll never 
be more than a 
couple feet from 
us. We have side-arms and shotguns 
but rarely have to use them.” He 
meant it. Rangers were there to pro-
tect the bears as much as the people. I 
shared that sentiment, but with bears 
so plentiful, I would have preferred to 
pack the final option myself.

Acuna helped me take images and 
measurements of the masts (their 
height was determined with a bit of el-
ementary trigonometry). We ate early 
because it was easier to bear-proof the 
camp in some lingering daylight. All 
food was stuffed in bags and tied to a 
high tree limb.

Early the next morning, Summers 
showed me the tracks of a bear and a 
cub walking up the beach, reaching 
our camp, and taking a long detour 
around it, never even stopping at our 
food-laden tree.

 During the second night the wind came
in fierce gusts, and we secured all 

the tie-downs. I also started mulling 
the bear thing; these folks loved bears 
but took them very seriously. Clarence 
recited the order of shells in the pump 
chamber, including slugs and large 
diameter shot. We each took a whistle 
and loud rattle-device into our respec-
tive tents. This was to make sure you 
were heard—then, yell “Bear!”

Of course, it happened, and it had to 
be me. In the wee hours of the morn-

ing, in the dark of an Alaskan night, 
I was wakened by a violent shaking 
of my tent. The wind had been ruf-
fling it, but now something damn near 
picked it up with me in it . . . and a host 
of bearlike sounds emanated from the 
dark. I blew my whistle, rattled my 
rattle, and shouted, “Bear! Bear! The 
sonofabitch is trying to get in my tent!” 
I was answered by the satisfying sound 
of 12-gauge shotguns being pumped. 

Moments later, Ranger Acuna, 
shotgun pointing toward the ground 
over her left arm, put her right arm 
around me in a reassuring hug and 
whispered in my ear. “It’s okay, Dan, 
there’s nothing here.”

“How can you be so sure? I heard 
him tearing at the tent.” I felt a little 
foolish standing there with a whistle in 
one hand and a rattle in the other, but 
maintained what I had hoped to be a 
steely, bear-frightening glare.

Acuna pointed her light at my 
tent, then down, and in a low voice 
answered, “One difference between 
bears and the wind . . . bears leave 
tracks.”

Now retired after thirty-seven years with the Na-
tional Park Service, Daniel J. lenihan was the 
founding Chief of the agency’s Submerged Resources 
Center. During his career he was hosted at many 
parks, usually with his team of diving archaeologists. 
A long-time contributor to Natural History, and 
organizer of this special issue, he lives in Santa Fe.

Bears? Oh My!

Masts of a schooner that ran ashore in 1909 stick up from an Alas-
kan beach. Since this photograph was taken, in 1984, much of the 
wreck has been exposed in the shifting sand.
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One 
Wild Bird
at a Time

Don’t miss 
the latest book from 

B E R N D 
H E I N R I C H 

winner of the 
2016  John Burroughs 

outstanding nature essay

In his modern classics One Man’s Owl and 
Mind of the Raven, Bernd Heinrich has 
written memorably about his relationships 
with wild ravens and a great horned owl.
 In One Wild Bird at a Time, Heinrich 
returns to his great love: close, day-to-day 
observations of individual wild birds. There 
are countless books on bird behavior, but 
Heinrich argues that some of the most 
amazing bird behaviors fall below the 
radar of what most birds do in aggregate. 
Heinrich’s “passionate observations [that] 
superbly mix memoir and science” (New 
York Times Book Review) lead to fascinating 
questions — and sometimes startling 
discoveries. Heinrich “looks closely, with his 
trademark ‘hands-and-knees science’ at its 
most engaging, [delivering] what can only 
be called psychological marvels of knowing” 
(Boston Globe).

a v a i l a b l e  w h e r e v e r  b o o k s 
a n d  e - b o o k s  a r e  s o l d

b e r n d 
h e i n r i c h

www.hmhco.com
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SERENDIPITY
An Ecologist’s Quest to Understand Nature

James A. Estes

“Estes’s refreshing narrative deftly weaves rigorous science 
with personal reflection to create an absorbing and 
introspective read that is equal parts memoir, ecological 
textbook, and motivational guidebook for young ecologists.”

—Science

A SEA OF GLASS
Searching for the Blaschkas’ Fragile Legacy in an Ocean at Risk

Drew Harvell

“An engaging travel adventure that blends art, science, and 
natural history . . . A Sea of Glass is both a call to action and 
a loving ode to our oceans.”

—Ted Danson
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