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Hantaviruses, the
likely vector for
the disease would
be a rodent. Pre-
liminary serologi-
cal (blood) tests
on field-caught

N THE AUTUMN OF 1992, THE PECOS
National Historical Park in north-
eastern New Mexico began a col-
laborative wildlife survey with Uni-
versity of New Mexico biologists
Dr. Robert R. Parmenter and David C.
Lightfoot. The purpose of the baseline
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Figure 1. This adult deer mouse (Peromyscus maniculatus),
collected during the biodiversity baseline survey at Pecos, is one of
several rodent species that carries hantavirus, an organism that
causes severe respiratory collapse in humans. Rodent populations
increased 10 times during 1992-93 spreading hantavirus and killing

survey was to evaluate the vertebrate and
invertebrate fauna of the newly acquired
Forked Lightning Ranch, which sur-
rounds the existing park. However, with
the survey only into its first year, a sud-
den and unexpected need for the wildlife
data emerged.

In the spring of 1993, scientists at the
Federal Centers for Disease Control and
Prevention (CDC) in Atlanta enlisted the
aid of the park project scientists to assist
in identifying the ecological relationships
of the recent epidemic of Hantavirus Pul-
monary Syndrome (HPS) in the south-
west. A previously unknown species of
hantavirus (family Bunyaviridae) caused
the newly identified disease that resulted
in 45 deaths.

Hantaviruses comprise the virus group
responsible for hemorrhagic fever in Asia
and Europe. However, instead of the
more typical kidney malfunctions asso-
ciated with hemorrhagic fever, the new
HPS virus (named “Sin Nombre”-Span-
ish for “without name”-by the CDC)
caused rapid and severe respiratory col-
lapse. During 1993, the mortality rate for
HPS victims was near 60%. Originally
thought to be restricted to the Four-Cor-
ners region of New Mexico, Colorado,
Arizona, and Utah, the disease has now
been documented in 18 states, spanning
the continent from the west coast to
Florida and New England.

Virologists at CDC identified the vi-
rus in June, 1993. The investigating sci-
entists immediately suspected that, as

rodents from the 45 people.

epidemic region
revealed the presence of the virus in sev-
eral species of deer mice (Peromyscus [fig-
ures 1 and 2]), wood rats (Neotorma), and

chipmunks (Extamias) (Childs et al. |

1994).

In view of the rodent connection with
this disease, medical investigators and
public health officials needed ecological
information on the deer mouse and other
native rodent species. Anecdotal informa-
tion from residents in the afflicted areas
suggested that rodents were exception-
ally abundant over the winter of 1992-
93, and officials speculated that, if true,
the increased potential for rodent-human
contact and disease transmission might
account for the sudden epidemic.

Biologists with the University of New
Mexico and the National Park Service
were the only scientists having long-term
data on rodent communities in the re-
gion. At the request of the CDC and New
Mexico Health Department, these re-
searchers provided detailed demographic
analyses from 1989-93 for the 22 rodent
species inhabiting central and northern
New Mexico. The data showed 10-fold
population increases in various Peromyscus
species, wood rats, and chipmunks dur-
ing 1992 and early 1993. Population in-
creases occurred simultaneously in
grasslands, desert-shrublands, and wood-
lands. Comparisons of the rodent data to
regional climatological data indicated
that the rodent population dynamics

were positively associated with the 1992
El Nifio and the above-average precipi-
tation during the winter of 1992-93.

These results provided a possible an-
swer to the question of why the epidemic
had occurred when and where it did.
With exceptionally high densities of ro-
dents in New Mexico in the spring of
1993, the probability of human-rodent
contact was substantially increased, per-
mitting a concomitant increase in disease
transmission. Parmenter presented the
study findings in mid-July, 1993, at a
Hantavirus conference at the CDC Head-
quarters in Atlanta, and continued follow-
up monitoring into 1994.

In addition to addressing the present-
day questions on rodent population dy-
namics, rodent specimens collected
during the Pecos project have also con-
tributed to answering another question:
Is the HPS Sin Nombre virus a “newly
evolved” virus, or has it actually been in
the region for years? The University of
New Mexico Museum of Southwestern
Biology routinely collects rodents for
museum specimens from all of its study
sites. Under the direction of Dr. Terry L.
Yates, Curator of Mammals, field crews
collected tissue samples (heart, liver, kid-
ney, spleen, lung, blood) and chromo-
somes from rodent specimens each year,
which were then archived in ultra-cold
museum freezers. University of New
Mexico biologists are now collaborating
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Figure 2. The author holds an adult pinyon mouse
(Peromyscus truei) during mark-recapture studies at the
national historical park. The respirator, goggles, and gloves
are standard equipment for rodent surveys now!

standing of the biology of
hantaviruses in nature.
Researchers are also us-
ing the results of these
analyses to develop rodent-
virus sampling strategies
and disease prevention
plans for human popula-
tions. New techniques for
dealing with rodents in
field studies and human
dwellings have been devel-
oped in collaboration with
CDC scientists (e.g., Mills
et al. 1995). They are em-
ploying predictive relation-
ships to ascertain the
likelihood of a sustained
population outbreak for the
rodents in New Mexico,
and to estimate the effec-
tiveness of possible control
measures to reduce human-
rodent contact. These pre-
dictions, along with
continued up-to-date mea-
surements of rodent popu-
lations at various New
Mexico study sites, will
contribute insights and di-
rection to the strategies and
contingency plans devel-
oped by regional public
health officials to battle fu-
ture HPS epidemics. E

with UNM Medical School researchers
and CDC scientists in examining the
archived rodent tissues to determine if the |

virus has indeed been present historically, |

though undetected, in the regional rodent
populations, or if additional new viruses
are present.

To date, we think that different “spe-
cies” or strains of the virus infect differ-
ent rodent genera, and that the
phylogenetic relationships among the
rodent and virus groups exhibit a high
degree of similarity; this indicates a po-
tential coevolutionary history between
rodents and hantaviruses in North
America (see Hjella et al. 1994). Scientists
are still analyzing tissue samples taken
from the park, along with even older
samples from the museum and Texas
Tech University. These studies promise
to contribute considerably to our under-
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coding methods are likely to be different, too.
While consensus will be difficult, participants
leamed several data coding methods that will
help improve consistency in future data de-
velopment projects.

The group also discussed the new national
metadata standard adopted by the Federal
Geographic Data Committee last summer.
The voluminous document that communi-
cates the standard must be applied to all geo-
graphic data collected after January 1995.
Complying with the standard has created
such a large workload that the group dis-
cussed ways to reduce this burden. One sug-
gestion was to create a database template that
would ease data entry when compared with
the typical word processor data entry method.

John Day Fossil Beds National Monument,
Oregon, recently consulted with regional staff
about the potential uses of a park GIS. High
on the park list of needed GIS applications is
paleontological research issues. A GIS could
be used to maintain vertical and horizontal
fossil location data and fossil locality and strati-
graphic information. The system could also
be used to track fossil prospecting events,
which will help ensure that collections are
not skewed to only known locations in the
park. Other important resource-related uses
for the system will be vegetation and fire
management and integrated pest manage-
ment. The park will principally use ArcView
2 software, although they plan to use PC
ArcInfo for more complicated vector-based
analyses.

ALASKA REGION

Several new regional publications are avail-
able:

Demma N.J., B.W. Dale, L.G. Adams, and K.B. Fox. 1994.
Ecology and Demography of a density low wolf
population in Yukon-Charley Rivers. NPS/AR/TR 94/
21

Dale B.W., L.G. Adams and W.T. Route. 1995. A relatively
inexpensive aerial Moose survey technique designed
as replacement to trend surveys. NPS/AR/TR 95/23.

Swanson, D.K. 1995. Landscape Ecosystems of the Kobuk
Preserve Unit, Gates of the Arctic National Park, Alaska.
NPS/ARRNR/NRTR-95/22.
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