








Forest Service Research in

{ ] ]
Virgin
By Peter Weaver

In cooperation with the University of Puerto Rico. Rio
Piedras, the U.S. Forest Service began research in the
Virgin Islands NP in 1982 with a survey of the park's
vegetation (Woodbury and Weaver 1987). All naturai
and naturalized species of herbs, shrubs, and trees
found on St. John and Hassel Islands were identified,
and a herbarium was created in the park. A list of
species with their relative abundances by vegetation
type also was prepared. The flora of St. John con-
tained at least 116 families and 792 species: 66 families
and 297 species were enumerated for Hassel Island;
18 species were designated as rare or endangered,

and 6 of these appeared to be new to science. The
medicinal uses of many species also were described.

The main vegetation types on beth islands were
classified and mapped. More than 60 percent of St.
John has dryevergreen formations (Table 1). The moist
forest formations occupy about 16 percent of the
island. In contrast, mangrove, salt fiat, and lagoon
areas are fimited in extent, The remainder of the park is
covered with secondary vegetation, pasture. and
urban areas. Hassel Island. only about 54.2 ha, is in
Charlotte Amalie harbor, and contains mangrove,
moist basin forest, dry evergreen thicket. tharn and
cactus, coastal hedge/rock paverment, and secondary

Impacts on Virgin Islands Forests (continued from page 3)

Table 1. Summary of forest characteristics at three permanent sites,

Study Site Bordeaux L'Esperance Hawksnest

Area 1 hectare 1 hectare 0.5 hectare

Watershed Reef Bay Fish Bay Hawksnest Bay

Approximate Age 100 years 80 years 45 years

Life Zone Upland Moist Gallery Moist Forest Dry Evergreen
Forest Woodland

Species and 63 species 56 species 51 species

Family Richness 34 families 29 families 27 families

Dominant Guapira fragrans Ardisia cbovata Melicoccus bijugatus

Species Pimenta racemosa Guapira fragrans Guapira fragrans
Inga fagifolia Andira inermis Bursera simaruba
Ardisia chovata Ccotea coriacea Ocotea coriacea
Byrsonima coriacea Chrysophylium paucifiorum Eugenia monticola

indicated whether there was loss of a primary or sec-
ondary branch ar whether the stem was snapped off or
tipped over. Results from Hugo suggest that taller and
larger diameter {rees usually were mare severely
damaged than sherter, smaller diameter trees; that
forests on slopes facing the winds were more damaged
than leeward farests, and that low elevations received
more damage than higher elevations within each site
{Reilly 1991).

Current work is focusing on the recovery of forests to
hurricane damage. One method being employed to
document these changes is the use of hemispherical
photography. A fish-eye lens is used to photograph an
upward locking image (i.e. the forest canopy) in a 180-
degree field of view. This image is processed with an
image analysis software package, to estimate light that
is reaching the forest floor and thereby facilitating
growth. Six weeks following Hurricane Hugo the can-
opy above all seedling plots was phatographed. in fall
1991, another set was taken in the same locations.
Results of this wark should indicate the resilience cf
these systems to natural disturbance.

Changes in percent cover and species composition
triggered by the recent hurricane also are being inves-
tigated. Data were collected in the spring before Hugo,
and then again in the spring of 1991. Preliminary analy-
sis indicates changes in both species composition and
percent cover (Reilly unpub. data).

Future work will provide further snsight into the pat-
terns and processes of these tropical forest eco-
systems. Of specific interest are canopy-seedling inter-
actions, species distributions as influenced by

topographic position, maortality and recruitment rates
of native and exotic tree species, and changesin forest
compaosition through time. Understanding the
responses of vegetation to the impacts of natural and
human disturbance — the sensitivity or the resistance
of these systems — should greatly aid management of
these limited natural resources,

Reilly is a doctoral student at U/GA's Institute of
Ecology. She has been investigating tropical plant
community ecology on St. John for the last 6 years.
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Islands National Park

scrub comprised of Acacia, Croton. and Leucaena,

Long-term Ecological Studies

Cinnaman Bay encompasses about 1.32 km? in the
north-central park of St. John (Fig. 1) and receives
about 1300 mm/yr of rainfall. The watershed ranges in
elevation from sea level to about 330m in the south-
east, only slightly moré than 1 km from the shore. The
roughtopography is characterized by steep slopes and
numerous ravines with streambeds devoid of water
except after heavy rains. A pronounced soil moisture
gradient exists at all elevations from well-drained
ridges and upper slopes to the moister tower slopes
and ravines.

The response of ecosystems to bictic nfluences and
random events is best assessed thraugh long-term
sampling on representative permanent piats. In 1983.
the U.S.FS. intiated the island's first long-term ter-
restrial research inthe Cinnaman Bay watershed. Six-
teen permanent 50 x 10 m plots were stratified in
groups of three by topographic positions (ridge, slope,
and ravine). at elevations of about 60. 120. 180, 210.
and 240 m, with the Iast plot located near the summit.
Objectives of the study were to determine species
compasition. structural characleristics, species-site
relationships. and growth rates in the forest (Weaver
and Chinea-Rivera 1987}, Heights, diameters at breast
height, and crown classes were recorded for all trees
over 4 cm. Sixty-nine tree species were identified from
the 2,698 stems sampled on all plots.

The 10 most common species accounted for 65 per-
cent of the stems and nearly half of the basal area.
Maytenus efiiptica had the greatest density. averaging
428 stems/ha. In contrast, Torrubia fragrans averaged
4.9 m2haand accurred on 15 plots, giving it the highest
basal area and frequency of occurrence. respectively.
of any species in the watershed.

Stem density in the Cinnamon Bay watershed is
high, with the number of irees averaging 3,370:ha for
ali of the piots. The highest tree density is found on the
summit and the lowest in the ravines. The mean height
and ciameter for ail tallied rees is about 8 mand 9 cm,
respectively. Basal area averages about 30 m2ha.
Mean heights and diameters for all stems vary fittle by
topagraphy: however. when only the largest trees in
each plot are considered, tree heights and diameters
are greatest In the ravines and smallest on the ridges.

A statistical approach (Reciprocal Averaging ordina-
tion) was used to detect elevational trends and topo-
graphic preferences for 35 species that occurred at
least three times in the data set. The major groupings
were: ridge species from low to high elevation; cosmo-
politan species; ravine species from low to high eleva-
tion; slope specles; and. transition species from valley
to ricges at low elevations. Site information for tree
species, especially those considered to be rare or
endangered. is useful for locating them in the wild and
for vegetative restoration projects.

Tree Growth and Forest Dynamics
All of the Cinnamon Bay plots were re-measured in
1988 {Weaver 1990), At this time, 206 new trees were
recorded (representing ingrowth, or stems growing into
the minimum diameter class) whereas 161 stems died.
This flux in tree numbers yielded an average increase
of 12 stems/ha/yr during the 5 year period of
measurement.
Continued on page 5



Smithsonian Institution’s Permanent Monitoring Plot:
Research Opportunities in a Rare, Semi-Evergreen Dry Woodland

By Francisco Dallmeier and Gary Ray

In March, 1990. the Smithsonian Institution’s Man
and the Biosphere Biolagical Diversity Program (Sl
MAB), with NPS cooperation. established a forest
monitoring plot 1-ha in size. within the boundaries of
the Virgin Islands NP. The permanent plot encom-
passes a stand of dry forest. an ecosystem which is
underrepresented inthe Smithsonian Institution’s inter-
national network ot forest monitoring plots.

Dr. Francisco Dallmeier, Director of the Smithso-
nian's SYMAB Biological Diversity Program. and Gary
Ray. a graduate student from U/WI-Madison, initiated

the project. The interest in St. John's dry forest is
based on its status as a minimally disturbed eco-
systern protected by a national park and located within
a biosphere reserve, which can serve as a reference
study site for comparable ecosystems etsewhere in
the Caribbean.

Among the objectives of the SIMAB program are
the establishment of sampling protocols so that widely
differing sites may be compared temporally and spa-
tially, and to enhance the professional training
capabilities of the host-country. The biosphere reserve
on St, John exhibits two elements, location and man-
agement, which provide an excellent case study for the

Caripbean. Information gathered from the study plots
i3 intended as a standard for evaluating future ecologi-
cal changes against a matrix of human-altered eco-
syslems.

Since the Caribbean's dry forests have largely been
eliminated, and the remaining stands degraded. forest
relicts under study bear significant conservation value,
both regionally and globaly. Information on the com-
position and structure of St. John's dry forests can be
used in many Caribbean developing countries where
degraded forests need to be managed and restored.

Dr. Dalimeier is with the Smithsonian Institution; Ray
is a graduate research assistant at U:Wi-Madison.

Forest Service Research

Mean annual diameter growth for the 2,538 trees
that survived was 0.07 cmiyr. Differences were appar-
ent by crown class with dominant trees averaging 0.10
cmfyr. codominarit and intermediate trees 0.08 cmiyr,
and suppressed trees (.08 cm/yr. Basal area incre-
ment for all plots averaged 0.26 m2ha‘yr. Only one
species, Rauvolfia nitida, disappeared from the plots,
and no new species were recorded.

in the Vil‘girl Islands NP {Continued from page 4)

Hurricane Assessment and Productivity

On Sept. 18,1989, Hurricane Hugo passed near St.
John, doing considerable damage to the island’s for-
ests. In Juty 1990, all trees in the Cinnamen Bay plots
were classified according to damage: uprooted.
snapped, or hitlle disturbed. In April 1991, all tags that
were damaged or removed by the hurricane were
replaced.
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Figure 1. St. John Isiand and the Cinnamon Bay watershed. Rainfall isoyets are also indicated.

In May 1931, seven trees were harvested from
approved locations, and leaves, branches, and trunks
were oven-dried and weighed separately to yield bio-
mass estimates. Based on data from these trees and
13 trees sampied in the wet mestone forests of north-
central Puerto Rico, common equations were devel-
oped to predict leaf and woody biomass from slem
dimensions (total tree height and diameter). These
equations are currently being used in conjunction with
the 1983 and 1988 piot measurements to determine
hiomass accumulation on the 16 plots. and to asssess
biomass losses attributable to Hurricane Hugo.

Table 1. Vegetation Types on St. Johin

« Dry evergreen formations

- Woodland 33.4%
- Thicket 21.5°%
- Thorn and cactus §.3%
- Coastal hedge/rock pavement 2.1%
« Moist forest formations
- Upland forest 8.9%
- Gallery forest 3.9%
~ Basin forest 3.6%

+ Mangrove, salt flat and lagoon areas ~ 2.3%

« Secondary vegetation 13.4%
» Pasture 2.0%
» Urban areas ~ 26%

TOTAL 100.0°

Studies of litterfall, loose litter, and herbivory were
initiated in February 1892, Data from these studies will
be analyzed along with iomass accumulation rates lo
estimate the productivity of the Cinnamen Bay forest.
Monitoring of all permanent plots will oceur again in
1993. The 10-year record should provide reliable esti-
mates of incipient changes in forest compaosition
caused by Hurricane Hugo.

Dr. Weaver is with the Institute of Tropical Forestry in
Puerto Aico.
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Assessment of Coral Reef Fishes
in Virgin Islands National Park

By Jim Beets

Disturbance has been demonstrate tc be extremely
important to community structure (Sousa 1984). Coral
reef fishes are particularly vulnerable to disturbance.
When ditferent components of the coral reef commu-
nity are disturbed either by natural or anthropogenic
disturbances, species in the fish assemblage are di-
ferentiaily affected based on their association. e.g.,
plankton-planktivores, algae-herbivores, inverte-
brates-predators. Catastrophic storms tend to affect
most trophic levels of fishes by disrupting their food
supplies cr, more generally, by affecting their sheiter.
Lack of shelter, which enables fishes to avoid preda-
tion, may limit fish abundance.

Observed effects of Hurricane Hugo
and recovery

The sustained monitoring program, which began in
1988 in Virgin Islands NP, has provided a rare oppor-
tunity to observe the effects of a fiurricane on coral reef
fishes and their subsequent reccvery, We selected
three different reef types around St. John and sampled
them monthly with a random point visual technigue
{Bohnsack and Bannerot 1986). We censused fishes in
the two predominant zones present on the fringing reef
system within the park. the upper forereef and lower
forereeef.

Census data demonstrated that the abunidance of all
fish species declined at the monitoring sites as a result
of Hurricane Huge and remained depressed for the
next three months (Fig. 1). Some herbivarous fishes
{primarily surgeonfishes) significantly increased fal-
lowing the storm, probably in response to the enor-
mous increase in algal growth {(Mann-Whitney U Test.
P<0.001}.

Most species showed substantial recovery during
the first year following Hurricane Hugo (e.g.. parrot-
fishes, Fig. 1). Although total fish abundance has
returned to pre-storm levels, the proportion of the sur-
geonfishes was greater one year after the storm than
before it {Fig. 1). There herbivorous fishes have main-
fained much greater abundance compared to pre-
storm levels.

A few species, such as planktivorous fishes {(e.g..
Chromis spp.) were greatly affected by the storm and
have shown very slow recovery. The abundance of
most species is dominated by juveniles.

The storm had a varied effect on different fish spe-
cies within the study area. Most farger species were
probably displaced from the shallow water monitoring
sites to deeper reefs as previously observed by Walsh
{1983) for a reef in Hawaii. Predation of small indi-
viduais due to habitat loss and displacement was also
certainly an important factor. Declines in abundance.
habitat shifts and behavioral changes in many species
were observed during the first month following the
storm, as described in previous investigations (Wood-
ley et al. 1981, Kaufman 1383, Waish 1983). Displaced
species appeared to redistribute themselves during
the several weeks following the storm. The redistribu-
tion of fishes and ¢olonization by juveniles contributed
1o recovery in abundance of mast species during the 6
months after Hugo.

Storm-generated change in coral assembiages in
exposed sites, especially the decrease in topographic
complexity, decreased the amount of sheiter available
for many fish species. especially cryptic species,

such as basslets, cardinalfishes, blennies and gobies,
and for recently-recruited juveniles. The loss of topa-
graphic complexity and deciine in living coral cover
may favor the abundance of larger, schooling her-
bivorous fishes and turf-tending damselfishes fiving in
the coral rubble. The effect of the hurricane on reef fish
assembiages was most pronounced in areas where
branching corals (particularty, elkhorn and staghorm}
previously comprised the structure of the reef and
sheiter for fishes was dramatically reduced. The slow
recovery of some planktivorous species may be due to
reduced recruitment or siow recovery of the associ-
ated plankton community, which has been shown to
change following major storms (Woodley et al. 1981).

What's in the Future?
Althcugh we have been able to cbserve the local
effect of a major storm. we neecd a more thorough
understanding cf corai reef fish ecology and a determi-

nation ¢f the best methads for moritoring reet fishes. We
will continue to sample different habitats and to evaluate
various methods to provide a more complete view of the
fishes and fisheries within the park and surrounding
shelf area. Many questions may not be answered until
we have accumuiated several years of data. We can
expect natural fluctuations in species abundances. but
we may see shifls in species dominance based on suc-
cessful recruitment, changes in ecological and
oceanographic conditions. and human influence.

One of our greatest concerns is the effect of com-
mercial, artisanal. and sport fishing on fish
assemblages within the park. We look forwarc to coop-
eraling with the National Park Service on a major fish-
eries project to begin this year.

Dr. Beets is Chief of Fisheries. U.S.V.1. Division of
Fish and Wilalife.

{Literature cited on page 11}
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Monitoring Water Quality in
Virgin Islands National Park

By Giglia Beretta and Craig Tebias

While over half of the island and 2,287 ha of the
surrounding walers are protected within the bound-
aries of Virgin Islands NP, (VINP}. St. John is subject to
the same types of developmental pressures that are
currently affecting numerous other Caribbean islands.
The waters that surround the island and the numerous
white sand beaches are perhaps the biggest aftraction
to the park for visitors from all over the world, More
fundamentally. the nearshore waters provide important
habitats for complex communities. The characteris-
tically clear waters {low nutrient levels). provide ideal
conditions for growth of corals, seagrasses. and a host
of other marine organisms.

Sparked by tourism-based economies, develop-
ment in the Caribbean is occurring at an alarming rate
and may prove to be the single greatest pressure fac-
ing tropical marine ecosystems. Over the past 25
years, visitation to Virgin Islands National Park has
increased drastically. with many visitors arriving on
cruise ships and smail boats. In 1966. an average of
fewer than 10 boats per day used park waters. By 1989,
this figure had jumped to averages of 70-80 boats per
day in the park (Rogers et al. 1990). As with many
islands in the Carbbean, there is a need for good
baseline data on water quality. Such data are essential
to researchers and park managers as tools for under-
standing and pinpointing changes affecting marine
ecosystems.

in 1988. VINP began its water quality monitoring
program encompassing sites both inside and outside
the park. Twenty-nine sites, (16 within VINP and 13
outside of VINP), are sampled on a monthly basis. The
parameters measured include salinity, dissolved oxy-
gen (D.0.). conductivity. pH, temperalure, and turbidity.
Salinity. D.0.. conductivity. pH and temperature are
measured in situ, at the ‘surface’ {at a depth of 1mj),
using a Hydrolab Surveyor Il Datasonde. Beginning in
1989, subsurface temperalures have also been mea-
sured at Lameshur Bay (on the island's south shore),
using Ryan Tempmentors. The Tempmentors are
secured at the site of permanent transects used to
monitor coral cover at sections of the reef, and record
temperature every 2 firs. Turbidily, (water clarity). is
evaluated in three ways: 1. by using a Secchi disk. to
estimate the depth at which the disk is no longer vis-
bble. 2. by anaiyzing 150mi samples taken from
15-20cmdepth, with a Turner TD 40 Nephelometer, and
3. by lowering a Martek Model XMS Transmissometer

Reef Fishes (cont. irom p. 10)
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over the side of the boat to measure percent fight
transmission in the water column.

Some Key Findings

+ Salinity, pH, and Conductivity

Apparently, there are no inter-annual trends with
salinity, pH, and conductivity. There was little fluctua-
tion between sites and years for these parameters.
Averages for all sites from January 1388 untit March
1991 were 35.52ppt, 7.58 and 53.87mmhos/cm,
respectively. Marine systems, primarily due to greater
mixing. generally experience little variation of these
parameters. This is especially true for St. John which
possesses no substantial estuaries or fresh water
input, and has a relatively well flushed coastline.
+ Dissolved Qxygen

The average D.O. concentration for alt sites for this
sampling regime was 6.63mg/l. Reef Bay, Rendezvous
Bay, and Chocolate Hoie had markedly higher average
D.Q. concentrations than the mean at 8.02, 7.15, and
7.79mg/l respectively. Dense seagrass beds, (domi-
nated by Thalassia testudinum), characterize these
sites. elevating local dissolved oxygen concentrations
as a result of photosynthesis. In contrast, the lowest
average D.0. concentration of ali sites was 5.94mg:| at
Cruz Bay. This is not surprising, as this very shallow
site has a barren, muddy bottom, with littte flushing, but
constant resuspension of sediments.

+ Temperature

Temperature fluctuated liitle over the sampling
period. An overall low of 24.47°C was recorded in
March 1989 at the ferry dock in Cruz Bay, while the
highest surface temperature was recorded in August

1991 at Coral Bay {30.82°C). A comparison of tempera-
ture data taken at Lameshur Bay for monthly surface
temperatures {measured with a Hydrolab Surveyor 11},
and from the subsurface tempmentor shows slight
increases at both depths. Mean surface and subsur-
face temperatures increased from 27.02°C to 27.90°C
and from 27.10°C to 27.43°C respectively, from 1983 to
1990. Temperature data, especially from the Lameshur
Bay site. is an integral part of a database established
to monitor temperature changes in association with
coral bleaching episodes (as increases in water tem-
perature have been suspected of triggering bleaching).

« Turbidity

Qver the past four years, turbidity has increased for
sites oulside of park boundaries as well as for sites
within the park. However, for each year, turbidity values
have been consistently higher for sites outside of the
parks boundaries (Fig."}. Trends in transmissometry
{initiated in 1989), support our findings with the
nephelometer turbidity data.

Measurements of percent light transmission and
nephelometry readings indicate that Cruz Bay, Great
Cruz Bay, Fish Bay and Coral Bay Harbor, all outside of
the park, have the highest turbidity measurements of
the 29 sites sampled. All are extremely well sheltered
bays wih naturally poor water circulation. However, itis
doubtful that the relatively high turbidity encountered in
these bays is due solely to geographic location, and/or
physical structure of the embayments. Because of
their location outside VINP, these sites experience
upland development of the watersheds draining into
the bays, and virtual unregulated commercial use of
their waters. The significantly poorer water clarity of
sites outside of VINP boundaries indicates that
restrictions on development and commercial use of
embayments within the park is contrizuting to higher
water quality of the bays protected within the park.

Continued on page 12
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Population Studies of Migratory Birds
in Virgin Islands National Park

By Robert A. Askins and David N. Ewert

The majority of the individual songbirds nesting in
the deciduous forests of eastern North America
migrale to the West Indies. Central America and South
America during the winter. They typically spend more
than six months in tropical winter habitats. Until
recently relatively little was known about their habitat
requirements during the winter, but increasing concern
apout declining populations of many migratary song-
birds combined with widespread alarm about the rapid
destruction of tropical forests has led to a flurry of
research on this subject (Terborgh, 1989; Askins et al.
1990). In 1987 we initiated a study of the ecology and
behavior of migrants in the Virgin Islands. particularly
in Virgin Islands NP on St. John. This study has not
only yielded information about the winter ecology of
migratory birds, but also about the distribution of resi-
dent species and (unexpectedly) the impact of a major
hurricane on bird populations.

Habitat Requirements of Migratory
Songbirds in Winter

Unlike other islands in the Virgin Islands group, St.
John has large continuous tracts of moist tropical for-
est and dry woodland. Establishment of Virgin Islands
NP in 1956 insured protection of much of the forest that
was growing back on land that had been covered with
sugar cane or pasture inthe 19th century (Tyson, 1987},
After completing an intensive survey of birds on St.
John in February and March of 1957, Robertson (1962)
concluded that some species of winter-resident
migrants that were considered rare on nearby islands
were widely distributed in the moist forests of St. John,
Moareover, reccrds from Christmas Bird Counts indi-
cate that St. John has a higher diversity of winter-
resident warblers than the other major islands in the
U.S. Virgin Islands, St. Croix and St. Thomas (Pashley
and Martin, 1988). These results suggested that Virgin
Islands NP might include important habitat for migra-
tory songbirds.

To assess the importance of different habitats for
wintering migrants. we surveyed birds in the dominant
habitats on St. John and St. Thomas. Land-use pat-
terns on the two islands are dramatically ditferent; St.
John is B6 percent forested while 62 percent of St.
Thomas is cavered with commercial and residential

Water Quality Monitoring

{Continued from page 11}

Future Plans

We hope to continue the monitaring program to
establish a sufficient database to assess long-term
trends in water guality inthe park. We also hope to start
analyzing bacterial contaminants. in particular, fecal
coliforms. for sites adjacent to coastal developments
developments or heavily visited bays.

Giglia Beretta is a Biological Technician at Virgin
Islands NP, Tobias formerly was a Biological Techni-
cian on the park staff
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areas, and only 38 percent is forested (Askins et al., in
press). The remaining forest and woodland on St.
Thomas is in the form of relatively small, disjunct
patches. Qur primary goal was 1o compare similar
natural areas on the two islands to determine if forest
fragmentation on St. Thomas had resulted in relatively
low densities of migratory birds.

We surveyed birds at 218 points scattered across the
two islands (Askins et al, in press). We counted all
birds detected within 25 m of the point during a 10-
minute abservation period. Survey points were located
in moist forest, dry woodland, and artificial habitats
{e.g.. hotel grounds and residential areas). Vegetation
surveys were completed on a plot centered at each
survey point,

We recorded an impressive diversity of winter resi-
dents during these surveys: 13 species of warblers and
one species of vireo (Askins et al., in press). Like
Robertson {1962}, we found that the density of winter
residents is more than three times higher in moist
forests than in dry woodlands, and that some species
were largely restricted to moist forests. Artificial hab-
itats had relatively low densities of winter migrants and
many species were never recorded in this habitat.
Consequently, moist farestis a critical habitat for winter
residents.

On St. Thomas, most maist forests are in sleep-
sided ravines (guts) surrounded by residential areas or
on mountain 1ops that are being subdivided far hous-
ing. In contrast. the moist forests of St. John are
embedded in extensive tracts of dry woodland. The
remaining moist forests on St. Thomas have a vegeta-
tion structure similar to those on Si. John. but the
density of winter residents is significantly lower, we
detected an average of 1.9 winter-resident birds per
survey point on St. John compared to only 0.6 per point
on $1. Thomas (Askins et al., in press). Moreaver. even
the artificial habitats on St. John have a higher density
of winter residents than simitar habitats on St. Thomas.
Degradation and fragmentation of natural habitats on
St. Thomas have apparently resulted in arelatively low
density of wintering migratory songbirds.

Maintenance of an abundance and diversity of win-
tering songbirds in the U. S. Virgin Islands will depend
upan protection of the remaining tracts of moist forest.
especially the relatively large tracts in Virgin Istands
National Park. Some of these tracts, such as the
upland forest on Bordeaux Mountain, are threatened
by development on private land. A long-term threat is
the pressure for road construction and recreational
development along the south share of St. John, where
there are forested coastal basins.

Social Behavior of Wintering Songbirds

Our surveys revealed that wintering songbirds often
occurred in mixed species flocks or aggregations. i
participation in mixed flocks is important for wintering
migrants, then forest fragmentation might have a nega-
tive effect on them if individuals become isolated and
are unable to form fiocks. To assess the distribution
and frequency of mixed flocks. we surveyed transects
in remnant patches of moist forest on St. Thomas and
in larger moaist forests on St. John {Ewert and Askins,
1991).

Mast of the individuals detected in flocks {91%) were
migrants. The two most abundant winter residents.
Northern Parula (Perula americana) and Black-and-
white Warbler (Mriotilta varia), were especially fre-
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quentin fiocks. In contrast. only 17 percent of the flocks
included permanent residents. Many of the groups of
migratary birds moved together in a cohesive flock for
more than 20 minutes, indicating that these groups
were not merely chance aggregations at a favorable
feeding site.

When we compared the frequency of flock participa-
tion and the size of flocks on the two islands, we found
no significant difference. The average number of birds
per flock (4.0 individuals of 3.1 species) was similar on
St. John and St. Thomas despite the lower density of
migrants on the latter island. Thus, there is no abvious
relationship between habitat fragmentation and flock-
ing behavior. However. survivorship of birds in flocks of
similar size and composition may differ on the two
islands. This requires further study.

Distribution of Resident Species

Unlike migratory birds. resident birds are mare abun-
dant in dry woodland than in moist forest {Raobertson,
1962; Askins et al., in press). Athough areas of dry
forest are larger and more continuous on St John than
on St. Thamas. the number of species and individuals
detected per survey point are similar on the two
islands, indicating that habitat fragmentation does not
have a major effect on either the density or diversity of
resident birds. Hence, in this case the main concern
may be the direct effect of habitat loss rather than to
indirect effects caused by fragmentation of the remain-
ing habitat.

Impact ot Hurricane Hugo on Bird Populations

Hurricane Hugo hit the Virgin Islands in September.
1989. We visited St. John in January, 1990 to study the
effect of the storm on bird populations. We completed
surveys at 62 peints in moist forest and dry woodiand,
compared o 90 points in these two habitats in 1987
{Askins and Ewert, 1991}, The average number of indi-
vidual permanent residents per survey point was sig-
nificantly lower after the hurricane. Most of the species
that showed substantial declines were species that
feed primarily on fruit or nectar. 2 pattern that has been
documented in several other studies of the impact of
hurricanes on birds (Wunderle et ai. in press). For
example. Scaly-naped Pigeon (Columba squamosa).
Antillean Crested Hummingbrd (Orthorhynchus
cristatus) and Bananaquit {Coereba flaveola) all
showed significant declines. Most wintering migrants
had similar densities before and atter the hurricane.
but the most abundant species (Northern Parula)
showed a significant decline (Askins and Ewert, 1991),

Substantial declines of scme resident hird popula-
tions after hurricanes indicate that island populations
may be vulnerable to extinction, especially if their pop-
ulations are afready greatly reduced as a result of
habitat destruction. The possibility of severe popula-
tion declines due to hurricanes must be considered in
any management plan for threatened or endangered
species in the Virgin Islands. As much favorable hab-
itat as possible should be protected for these species,
with special aftention to protection of sites with differ-
ent exposures. elevations and siopes to allow for dif-
ferences in susceptibility to hurricane damage.

Future Research
Permanent survey points have been established in
Virgin Island NP to facilitate long-term monitoring. We
plan to determine population trends in migratory song-
Continued on page 13



Seagrass Disturbances in
Great Lameshur Bay, St. John

By Lisa Muehlistein

Seagrass habitats are extremely important compo-
nents of coastal ecosystems; they stabilize bottomn
sediments and improve water clarty, exhibit high rates
of productivity, and provide shelter and nursery
grounds for many commercially important species.
Seagrasses atso serve as a direct food source for a
number cf different animals, most notably the green
sea turtle (Dawes 1981, Zieman 1982). The seagrass
communities in the Virgin Islands are subjected to
many stresses, including pollution. development, rec-
reational boating. disease and storms.

Great Lameshur Bay. St. John. has been the site of a
multi-faceted seagrass study over the past three
years, including the documentation of disturbances
and the establishment of a long-term ecological study.
This bay is within Virgin Islands National Park and
Biosphere Reserve and receives less pressure from
recreational use and development than other areas of
the park. However. the seagrass community has been
stressed significantly over the last three years.

Bluegreen Algal Overgrowth

In 1989. an unusuat bluegreen algal overgrowth
appeared in the bay foilowing a tropical storm. In May,
the overgrowth covered approximately one-third of the
seagrass communily and extended over the fringing
reef along the western edge of the bay. In some areas,
this biuegreen mat was 20-30 cm deep. A decrease in
the vigor of the seagrass plants was apparent in these
areas. Leaves were pale and senéscing, apparently
from lack of light and a decrease in available cxygen,
The alga was tentatively identified as a species of
Schizothrix. The cause of the overgrowth remains
unknown. The tropical storm may have caused a flush-
ing of the fringing mangrove system. releasing high

levels of nutrients into the bay and stimufating the algal
bloom. Hurricane Hugo wiped out the bluegreen algae,
along with the overgrown seagrasses.

Hurricane Damage

During Hurricane Huge, dislodged coral heads, tree
trunks and other debris were carried into the seagrass
bed by storm waves, leaving behind severely damaged
plants. In many areas, seagrass plants were almost
complelely buried. in Great Lameshur, the seagrass
bed was extensively damaged, with large blowouts
reaching a maximum of 20 mby 20 mand upto1m
deep. Several blowouts were marked after the storm to
document recovery and succession within the sea-
grass hed. Measurements were taken on a quarterly
basis torecord areal change of the blowouts. Recovery
of seagrasses could take several years partly because
of extensive damage 1o the terminal meristems of the
rhizomes (Fuss and Kelly 1969. Tomiinson 1974). Simi-
lar blowouts took 5 to 15 years to recover (Patriquin
1975). It took up to six months following the storm for
sediments to begin to fill in the extensive pits. Fiffeen
months following the storm calcareous green algae
including Penicilus spp. and Hafimeda spp. began to
colonize the bottom of the blowcuts. This colonizaticn
may be the initial successional slage within a seagrass
bed (Zieman 1982). However, the size of the blowouts
actually increased as damaged seagrass plants con-
tinued to die back. Eighteen months affer the storm,
some new growth and colonization by manatee grass.
(Syringodium filiforme) and turtlegrass, (Thalassia
testudinum) was apparent. The size of the blowouts
appeared fo be stable, and no in¢rease in area was
abserved. Twenty months after the storm. the blowouts
appeared to be diminishing in size. reflecting more
colonization by turtlegrass. Full recaovery of the blow-
outs is likely to take several more years.

Migratory Birds in Virgin Islands NP

{Continued from page 12)

birds in refatively undisturbed habitats in the park. Con-
sistent declines of migrants in these hahitats would be
evidence for an overall population decline, perhaps
due to habitat changes in the breading areas or on the
migratory routes. At the same time, we can assess
population changes of permanent residents, particu-
larly rare or localized species. We also plan to expand
our research on the ecology and behavior of particular
species of wintering migrants.

Askins is an Associate Professor of Zoofogy at Gon-
necticut College, New London, CT: Ewertis a biclogist
with The Nature Conservancy, East Lansing, M!. Their
research was supported by the National Geographic
Saociety, the World Nature Association and the U.S.
NPS,
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Disease

Disease is another stress affecting turtlegrass in
Great Lameshur Bay. A pathogenic species of Laby-
tinthela has been isolated from turtlegrass in this bay
aswell as other bays around St. John, St. Thomas, and
St. Croix. In laboratory tests conducted according to
Muenlstein et al. (1988), the isolates of Labyrinthuia
have been conclusively demonstrated to be a patho-
gen of turtlegrass. Aithough no major disease-refated
declings have been documented in Great Lameshur or
other local bays, the stress of disease is present and
represents a threat to the habitat. Both temperate and
tropical seagrass habitats have suffered major
declines from disease over the last 10 years (Shori et
al. 1987, Muehlstein et al. 1988, Robhlee et al. 1991).

Long-term Monitoring

In an effort tc document the current status of the
seagrass habitat and the effects of disturbance, a long-
term monitoring project has been established in Great
Lameshur Bay. Three 250 m permanent transects
have been installed for the collection of basic ecologi-
cal data. Measurements of seagrass density. commu-
nity structure, and seagrass productivity have been
taken at quarterly intervals for the last two years. Pre-
liminary analysis indicates an unstable community
structure with fluctuating populations of macroalgae,
dominated by Penicillus spp. and varying densities of
manatee grass and turtiegrass. Productivity is low in
comparison to other areas. The instability of the com-
munity may reflect the level of disturbance overthe last
several years. It is exiremely impertant to maintain a
monitoring program. not only to document changes
within the system but also to provide a solid data base
for future resource management decisions,

Dr. Muehistein is Assistant Professor, Department of
Biology, University of Richmond.
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To the Editor:

As ong who was lucky enough lo be a participant in
the Vail symposium, | read your editorial in the Winter
1992 issue with interest. | am in general agreement
with the cautious optimism you expressed. Others,
however, do not share this point of view.

Dr. Rogerick Nash, one of the Service's most articu-
iate critics yet ardent supporters, has expressed his
disappeintment in the recommendations of the sym-
posium. He feels that the symposium participants
missed the opportunity 1o articulate a strong National
Park Service commitment to something Nash labels
“planetery modesty”

Dr. Nash describes planetary modesty as a recogni-
tion that human beings are not the only passengers on
Spaceship Earth. We must, Nash argues. tive in har-
mony with nature because we have no more right to
dominate nature than we do to dominate another indi-
vidual. Aspens, canyons, periphylon, and all the other
components of our ecosystem have a night to exist, not
merely because of their value to us, but because they
are an integral part of the world in which we all live.

This is revolutionary stuff - rocks have rights! —and
the NPS is the perfect agency to pitch this vision 1o its
visitors if onfy we have the courage to adopt it.

As is Nash, | am disappointed that we didn't take a
stronger stand about the NPS and its potential role as a
leader in resource stewardship. The Service seidom
ieads from the front. When was the fast time we took a
strong stand on major environmental issues such as
overgrazing of public lands. irresponsible mineral
development, or the failure to add to the nation's Wil-
derness Preservation System? When was the last time
we told the ORV peaple to take a hike? We are going fo
be eaten alive by grougs such as People for the West if
we are not able to demonstrate where we stand, in
stark contrast to what they are advocating.

Finally. quoting the environmental leadership sec-
tion, while | applaud the concept of "leading by exam-
ple.” whatexamples are we going to demonsirate? We
aren’t progressive about recycling, we den't design for
energy efficiency or site compatibility. we don't pro-
mote the use of alternatives to fossil fuels. we don't do
much about getting visitors out of their cars, we favor
commercial interests over private users in such areas
as river permit allocations, we allow snowmobiles and
outboard motors in pristine ptaces such as Yoyagers
and Grand Canyon, we permit development in major
resource areas, we spend more money fighting drugs
than ARPA viclations, we urge our superintendents to
do more with less when we should have the courage to
tell them to do fess with less, and every year we lose
ground in the preservation and protection of culturai
resources.

It's not a prefty picture.

Rick Smith, Associate Regional Director
Mational Park Service Southwest Region

Te the Editor:

The Winter 1982 issue of Park Science contained
an editorial reporting excitement that the 75th Anniver-
sary Symposium focused in a fough. no-nonsense,
and very specific way on the need for organizational
change in the NPS. Hope was expressed that real
action will resuit.

There are good reasons to be hopeful, for top man-
agement is listening and the political system appears
supportive of action. But Rome wasn't built in a day.

and broad reforms will only come about over time, Just
as Park Science urged iis readers to get involved to
shape the report, | would urge all employees to learn
about the Sympaosium, become advocates, and lock to
participate directly in the implementation process now
evolving.

The preliminary draft of the Symposium repert con-
tains major recommendations for reform and dramatic
characterizations of agency problerns. Describing the
Service as “beset by controversy, concern, and weak-
ened morale within." it reports that the Symposium
“revealed a deeply disturbing sense that the nation is
risking a deterioration of its natural and culturat
heritage that not even the most dedicated personnel
can effectively prevent.” It observes that:

“Perceptions exist among many empioyees — and
not without bases in reality ~ that good job perform-
ance is impeded by lowered educational requirements
and eroding professionalism, that initiative is thwarted
by inadequately trained managers and politicized deci-
sion making, that the Park Service lacks the informa-
tion and research capability it needs to stand up for
itself in Washington. DC, and in the communities that
surround the park units, that the mission and the bud-
get of the Service is being diluted by increasing and
tangential responsibilities, that there is a mismaich
between the demand that the park units be protected
and the tools available when the threats to protection
are increasingly coming from outside unit boundanes.
and that communication within the Service repeatedly
breaks down between field personnel and regional and
headquarters management that lack or have no recent
field experience.”

it should be good news to your readers that the
repert states: "Science and research should form the
foundation from which the NPS asserts itself as pro-
active leader” But, it observes, the Service Is “extra-
ordinarily deficient in its capacity to generate, acquire.
synthesize. act upon, and articulate to the public sound
research and scientific information.” To remedy this, it
recommends increasing the number of research and
resource management professionals, a legislative
mandate for research. and new funding.

The report also recommends expanding interpreta-
tion and educational outreach. revamping training pro-
grams, developing new human resource policies. and
moving immediately to reform the park ranger series.
Director Ridenour and Dep. Dir. Cables have begun
organizing 1o act on the report, which is due i Wash-
ington about the time Park Science goes 1o press. A
team of senior and mid-level field and Washington
personnel has been appointed to propese strategies o
implement recommendations, which must first be pri-
oritized for action.

It appears certain that implementation wilt involve
the use of many task and planning groups to develop
the action strategies to address the issues. The Direc-
tor's concept is to involve employees Servicewide in
the effort. Team members will recommend these peo-
ple, and | suggest you contact them and volunteer to
participate. Team members are:

Bob Barbee, Maria Burks, Diane Dayson, John
Debo. Mike Finley, Maureen Finnerty. Denny Galvin,
Paul Haertel, Wallace Hibbard, Steve Kesselman,
Ernest Ortega. Stan Ponce, Dick Powers, John Rey-
nolds, Dick Ring. Rick Smith, and Kate Stevenson.

Dick Marks, Nancy Nelson. and | are providing staff
support to the Deputy Director. who is leading this
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Linkage between European and North American
biosphere reserves across biomes will strengthen as a
result of recommendations made at the meeting of
representatives of EUROMAB in Washington, BC, Feb.
5-7. First alittle background. These recommendations
relate to the EUROMAB Biosphere Reserves inte-
grated Monitoring Program. known as BRIM. This pro-
gram was launched at the August 1931 meeting of
EURCMARB in Strasbourg. BRIM will provide the basis
for:

Improving detect:on and prediction of trends in envi-
ronmental conditions on continental and global scales;
understanding the variability of natural and human
caused phenomena and differentiating between the
two: understanding the appropriate geographic and
temporal scales of environmental problems:; producing
optimal spatial and temporal resoiution and synthesis
of information: testing hypotheses; and initiating pro-
cesses of environmental learning and education.

The program will be carried out by establishing (1) a
broad-based network of biosphere reserves that con-
ductbasicinventory and monitoring of biological, phys-
ical, socio-economic, socio-cultural, and behavioral
parameters: and ¢2) smaller. representative “sub-
networks” for in-depth monitoring and research on
special issues.

At present. 26 countries and 166 biosphere reserves
are involved in BRIM. Nine countries — the U.S., Can-
ada, United Kingdom, France, Germany. Sweden. and
former USSR. Czechoslovakia. and Spain - were rep-
resented at the February meeting. In particular, the
group recommended further consideration of NPS
methodologies for biological inventory assessment
and recording information on flora and fauna as a
potential model for the EUROMARB program. Mike Rug-
giero, Chief of the NPS Wildlife and Vegetation Divi-
sion. will be working with representatives from Czecho-
slovakia and Sweden lo adapt the NPS model for use
in BRIM.

Other recommendations include creation of a
EUROMARB directory, which wifl list contacts, facilities,
and activities in the biosphere reserves: assessment
of permanent plots in the BRs and development of
guidelines for permanent plots; establishment of a pilot
global change project in Europe: more emphasis on
sociocultural factors at BRs, including case sludies on
making BRs work on the ground; and various organiza-
tional measures 1o strengthen EUROMAB.

NATC may be shrinking, but the environmental war
dictates a growth In trans-Atiantic alliances like

EUROMAB. Napier Shelton

NPS Washington Office

effort. We will help coordinate the groups and do what
we canto keep things moving along. This is an exciting,
hopeful moment in our history. We are receiving a high
profile, prestigious document that calls for fundamentat
change 1o strengthen and expand the reach of this
greatorganization. We have much to say about making
it happen.
Loran Fraser
75th Anniversary Staff Coordinator

Editor's Note: For another sfant on the Vail Confer-
ence, see the article by Bili Brown, retired NPS histo-
rian, in the current issue of the George Wright Society
FORUM (Vol. 8 No. 4).
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Dynamic Fire Modeling using GRASS 4.0

Developed by NPS and University of Arizona

The use of Geographical Information Systems (GIS)
for static modeling has been a major emphasis for
implementation of GIS within the National Park Ser-
vice. Linking dynamic models directly to existing NPS
GIS data bases would provide the manager with the
capability of examining “what if" scenarios that are
directly reiated to the landscape area in question. The
Advanced Rescurces Technology group at the Univer-
sity of Arizona in cooperation with the NPS Coopera-
tive Park Studies Unit {CPSU/UA) have been examin-
ing the feasibility of incorporating these dynamic GiS
pragramming linkages to existing fire behavior and
effects models. A primary goal has been 10 provide a

By George Ball, Michael R. Kunzmann, & Peter S. Bennett

set of user-friendly GRASS 4.0 pragramming tools that
can extend the range of park management analysis
opportunities.

GRASS 4.0 Fire Modules

The Advanced Resource Technclogy Program atthe
University of Arizona has been developing, modifying,
and adapting modeling extensions fc the GRASS 4.0
programming environment. The program moduies or
processing extensions are coliectively known as
PROMAP and were developed by Ball (1990) to exam-
ine complex dynamic modeling as an extension of
Geographica! Information Systems and related tech-

Stream Restoration {Continued from page 15)

and hydralogic principles (Jackson and Van Haveren,
1984). This scheme is based on the premise that a
channel in coarse alluvium Is considered stable if
design discharges and sediment loads can be carried
without causing excess bank or bed erosion or deposi-
tion. This design. with modifications for subarctic con-
ditions, was the basis for the 1991 pilot study.

An impartant aspect of this channel design scheme
is consideration of the process of adjustment from the
initial stable channel geometry In noncohesive mate-
rials to the final regime geometry. When streamflow or
sediment loading rates increase. charnnel widening
may be expected to occur.

However, channel depth decreases with an increase
in sediment loading rates. When conditions that have
caused channel impacts such as widening and depth
reduction begin to abate, and riparian zone revegeta-
lion begins 1o occur, the channel should begin to adjust
itself toward a narrower, deeper geometry. Therefore,
any design should plan for and incorporate this
modification.

The central channel designis based upon a capacity
to transport the bankfull flow of more stable reaches in
the same setting. Incipient bed instability should be
aftained at bankfull flow, allowing upstream bed mate-
rial to pass and enabling channel geometry to adjust to
bank revegetation. Bankfull discharge may be consid-
ered as the 1.5-year flood.

Floodplain design objectives include a capacity for
the 100-year flood. With this parameter, the floodplain
should act to dissipate high water flow energy while
encouraging deposition of sediments for vegetation
habitat enhancement. Ideally, the floodplain design
shouic minimize earthwork and expense while approx-
imating, as closely as possible, a natural or stable
channel flcod plain condition,

Once the design parameters for channel banks and
floodplains were calculated, preparation work began
on the ground along a 1400 reach. Design elevations
and distances were surveyed and staked, and a
crawler-dozer, front-loader, and dump truck were em-
ployed to move the ground 1o the desired configuration.
Where the stream channel was incised, the adjacent
floodplain was cut back and lowered, with the excess
material graded into the slope of the valley wall. Addi-
tionally, flat braided sections were filed in. encouraging
a single channel. The flpodplain surface was rough-
ened by the dozer to retard erosion and capture fines.

Undisturbed floodplaing in the Kantishna area are

stabilized by riparian vegetation (primarily feltleaf
willow (Salix alaxsensis) and alder (Alnus crispa),
which anchors the substrate and decreases the veloc-
ity of floodwaters. The drop in water velocity acceler-
ates the deposttion of sediment and organic debris.

Several methods are being tested to temporarily
stabilize the new floodplains until natural revegetation
becomes adequate, which is predicted to take 5t 10
years. Methods include wefl-anchored brush bars 15 1o
20 feet long, oriented perpendicular to the channel.
Bars are constructed of alder branches tied in buridles,
partially buried and spaced af intervals of three chan-
nel widths. Streambank plantings of feltleal willow cut-
tings and alder seedlings also have been established.

A comprehensive hydrologic manitoring effort was
enacted, the objective being 1o evaluate the current
“health” and recovery status of Glen Creek following
channel and flocdplain reclamaticn. Cross-sections
were established for sampling selected parameters
above, in, and below the reciaimed reach. Parameters
sampled include suspended sediment, stream chem-
istry. and biological communities. Stream discharge
measurements were made at all sampling times.
Effacts of stabilization techniques will be evaluated by
manitoring floodplain morphology, sediment deposi-
tion, and natural revegetation on floodplains with and
without stabilization.

Future Studies

In arder properly to evaluate the effects of an active
reclamation effort on a disurbed stream channel and
ficodplain, a much longer reach of stream channel is
needed. Funding from NPS-WRD (Water Resources
Division) will alfow an adjoining 3200 reach to be
included in the study. Additional techniques will be
testad on this section during the 1992 season, includ-
ing some channel reconstruction. This study, com-
bined with the 1991 pilot study, will serve as a demon-
stration project for other mined stream reclamation
efforts in DENA and other areas of Alaska.

Karle is Hydraufic Engineer at Denali NP; Dr.
Densmore is Denali Park Ecologist.
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nologies (e.g. rescurce management computer infor-
mation and retrieval systems).

Spatial dynamic modeling requires algorithms and
data storage that are consistent with iterative process-
ing. The PROMAP programming operators use inleger
or real numbers depending on the type of operation
and function being performed. Storage of integer infor-
mation is in the standard GRASS format while the real
number information is stored as a simple binary file.
The modules that have been developed are shown in
Table 1. The modules are compiled as contributed
programs in the same manner as other GRASS
functions.

In addition to the basic operations, two specialized
modutes have been developed for use in fire spread
modeling. As an example of spatial dynamic modeling
in GIS we will examine the fire simulation model knawn
as FIREMAP {Vasconcelos, et. al, 1990; Ball and
Guertin, 1990).

FIREMAP is based on the fire equations of Rother-
mal {1972) and the BEHAVE program of Andrews
{1986). In producing a fire growth simulation the GIS is
usedtodevelop the base maps for fuels. slope, aspect.
moisture and other fire parameters. Once the base
layers are constructed. the PROMAP programming
modules called “Sbhehave™ and “Sfire” are used to
produce the simulation. The first madule calculates the
fire characteristics for all the cells in the data base. The
Sbehave module procuces two files as standard out-
put. These files represent the rate of spread. the mig-
flame wind speed, and the direction of maximum
spread. The second and third parameters as com-
bired into a single file. The files, “hros™ and “windms"”
respectively, are used as the input to the fire modules.

Figure 1

Figure 2
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After the Ice Age: The Return of Life {o Glaciated
North America. by E. C. Pielou (1991 University of
Chicago Press, 366 pp. ISBN 0-226-66811-8).

Less than 20,000 years ago nearly all of Canada
and the northern tier of the U.S. was covered by an
expanse of ice about the size of Antarctica. Pielou's
masterfui synthesis of geological, palynological, and
biogeographical information provides a vivid account
of the transformation of the continent that occurred as
the ice melted. She also provides usetul instruction
about the limitations of different sources of information
{e.g. polien diagrams} and clearly presents opposing
arguments on several controversial scientific issues —
whether or not a "mammoth steppe” cccupied
Beringia, the time and route of colonization of the conti-
nent by humans, and the much discussed possible rale
of man in the extinctions of large mammals. The book
is natural history at its finest, and should be required
reading for NPS scientists and naturalists.

Doug Housten, Wildlite Ecologist
Olympic NP, Port Angeles, WA 98362

x

Qur Changing Landscape: Indiana Dunes
National Lakeshore is the title of U.S. Geological Sur-
vey Circular 1085, edited by Catherine Hill, Barbara
Ayan and Bonnie McGregor for the USGS and Marie
Rust for the National Park Service.

Foliowing a joint Foreword by USGS Director Dallas
Peck and NPS Director James Ridenour are 45 spec-
tacular, color-drenched pages - a photographic essay
on some of the environmental challenges facing Indi-
ana Dunes. "The earth-science issues facing Indiana
Dunes mirror national issues faced by other parks and
pubtic lands,” the Foreword states, and then continues
wiih a quote from Francis Bacon: "Nature, to be com-
manded. must be obeyed.”

The issues described in this essay include global
change, land use, wetlands, coastal erosion, and con-
famination. The publication is free on application to the
Books and Open-File Reports Section, USGS, Federal
Center, Box 25425, Denver, CO 80225.

FRE Y

A Heritage of Fishing: The National Park Service
Recreational Fisheries Program, edited by Lissa Fox
with graphics by Mark Stephen Hall, is a handsome,
20-page, full color publication describing NPS par-
ticipation within a National Recreation Fisheries Palicy
framework. In June 2988, the NPS and more than 60
federal, state, and private organizaticns signed such a
policy, to provide long-term common goals for manag-
ing the nation’s recreational fisheries. The booklet
describes many of the recreational opportunities
involving fishery resources currently available in park
units. and oautlines future actions to improve and
enhance the Service's fishery resources.

Copies are available from the NPS Wildlife and Veg-
etation Division, PO Box 37127 MS 490, Washington,
DC 20013-7127

L T

State of the Worlid: 1992, the annual report of the
Worldwatch Institute on progress toward a sustainable
society, is out and being met with even more than the
usual enthusiastic reviews. The Wall Street Journal
describes it as “a runaway bestseller” With worldwide
sales topping 300,000 and availabie in 26 languages,
this book is used by policymakers at all levels of gov-
ernment and by corporate managers and pianners all

overthewaorld. Itis required reading in mare than 1,300
courses in nearly 700 U.S. colleges and universities.
Science magazine observes: “It paints us wisely ...
toward a much stronger and better-supported inter-
disciplinary monitoring of indicatars that bear on the
chances for progressing toward a sustainable society.”

Paperback editions are $10.95 for one, $7.95 for 2-4
copies, and $5.95 for 5 or more copies, from World-
watch Institute, 1776 Massachusetts Ave , N.W., Wash-
ington, DC 20038-1904.
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From Jill Baron, Research Ecologist with the NPS
Water Resources Lab at Colorado State University in
Fort Collins, comes word of a new book, presenting the
Loch Vale Watershed study.

Biogeochemistry of Subalpine Ecosystem: Loch
Vale Watershed, 1981/approx. 240 pp., 90 illus./
Hardcover $89.00/SBN 0-387-96705-1 (Ecological
Studies, Val. 90).

Published by Springer-Verlag and edited by Dr.
Baron, with a Foreword by Jerry Franklin. this study
increases understanding of natural biogeachemical
pathways and the effects of acidic deposition in the
alpine and subalpine environment of Rocky Mountain
NP. The study characterizes precipitation, bedrock,
soils, lakes and sireams. aquatic organisms, and
woody vegelation. It attempts to quantify major ele-
mentat and poliutant flux, and identifies sources, sinks,
and controls of important ions,

Among the topics addressed in this synthesis are
sources and seasonal variations in acidic deposition.
buffering of surface waters through soil processes.
geochemical mass balance. the chemical compasition
of surface waters, nutrient and growth dynamics of old-
growth spruce-fir forests, and some methodalogical
considerations.

A major objective of the Loch Vale Watershed study
was to show the validity of ecosystem analysis as a
resource management tool that aliows guantitative
assessment of the effects of human activities on natural
systems. This book then is of interest both to research-
ers studying these processes and to managers con-
cerned with potential loss of ecological integrity.

The book may be ordered from Springer-Verlag New
York, Inc., P.O. Box 2485, Secaucus, NJ 07096-9812,
add $2.50 for postage and handling; or call toll-free
1-800-SPRINGER between 8:30 am and 4:30 pm
Eastern Time, weekdays.

s+

Fram Doug Wilcox, now with the USFWS Nationat
Fisheries Research Center-Great Lakes, at Ann Arbor,
MI, comes a reprint from the Canadian Journal of
Botany (Vol. 69:1542-1551). The article, co-authored
with James Meeker of the U/WI botany depariment, is
titled “Disturbance effects on aquatic vegetationin reg-
ulated and unregulated lakes in northern Minnesota,”
and represents some results of the work Wilcox did
white he was on the staff of Indiana Dunes National
Lakeshore.

A k2

Park Pateontfology is the title of a newsletter that first
appeared in January 1991, edited by Vincent L. Santucc
{now paleontologist/curator at Petrified Forest NP) and
aimed at furnishing paleontclogical information to the
many NPS units with such resources. Santucci explaing
that paleontological resoirce management, protection,
and interpretation strategies have developed rapidly
over the last decade, with only a handful of pateontolo-
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gists employed by the NPS to assist the many parks that
lack staff trained in palecntology and in developing fossil
management siralegies.

Five issues later, Park Paleontology now is a quar-
terly, serving 70 NPS units with recognized fossil
resources. Overwhelming interest has widened the
focus toinciude any federal, state, or other agency that
manages, protects. and interprets paleontological
resources, and whose personnel are interested in
sharing ideas and technigues for management of fos-
sits on public lands.

Scope of the newsletter includes (1) announcement
of new fossil discoveries; (2) description of paleantolo-
gical research and management of this research at
NPS and ather sites: (3) tools and techniques for inter-
pretation of fossils and related topics such as geologic
time, evolution, etc.; (4) new exhibits or displays
related o fossils; (5) ideas related to use of profes-
sional paleontologists for training park staff. providing
curatoriai assistance. identifying sensitive resource
areas, efc.: (6) curatorial techniques related to fossil
collections, and {7) law enforcement concerns regard-
ing pratection fram vandals or theft of paleontological
resources. Contact: Vincent Santucci, PO. Box 2266,
Petrified Forest, AZ 86028.

! FOSSIL
RESOURCES
LN THE Nrs
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The Fire Research Institute, PO Box 946, Roslyn,
WA 98941-0946, publisher cf the International Jour-
nal of Wildland Fire, The International Bibliography
of Wildland Fire, and The International Directory of
Wildland Fire, is beginning a new publication —
Bulletin of the Fire Research Institute The bulletin
wilt list, on a monthly basis. any new journal and news-
letter articles on the subject of wildland fire. together
with an abstract. For more information, call (508)
649-2940; Jason Greenlee, Director.

Jurassic Park, by Michaet Crichton. Ballantine
Books, New York. 1990.

lan Malcolm, one of the characters in Jurassic Park,
says: "Discovery is always a rape of the natural world.
Always.”

My mind wandered a bit fram the story when | read
that line on page 284. My mind’s eye focused on
Columbus and others who conducted trips of "discov-
ery” | asked myself what are the real cultural. social,
and biological ramifications of these expeditions?
Jurassic Park is not a slory about an expedition, but it
does present a set of fictional conditions that could be
profitably noted by many, especially those managing
natural ecosystems.

Power and influence have driven some mighty events,
and lhese driving forces are behind the coming-into-
existence of the fictional Jurassic Park. In the baok,
money buys specific technology. knowledge, and iso-
lated space for a park that features cloned dinosaurs.

Continued on page 19



: notes from abroad

By Rick Smith
NPS Southwest Region Assaciate Director

The call frem Reb Milne, Chief of the Office of Inter-
national Affairs, was unexpected.

“Is it true that you and Kathy are gaing to Honduras
on annual feave?” When | reponded affirmatively, he
countered with another question,

“Would you consider going a week earlier to follow
up on Secretary Lujan’s recent visit to Honduras?” He
went on to relate that the Secretary had stopped in
Honduras on a swing through Central America. He had
promised Honduran officials that agencies under his
supervision would visil the country lo explore potential
partnerships with Honduran conservation agencies. It
wouid be my task, Rob explained, to examine whether
there were ways the National Park Service could aid
our colleagues in Honduras. Since any trip 1o Latin
America is inevitably interesting, | eagerly accepted. {
was not disappointed.

By developed country standards. Honduras is rela-
tively poor. Slightly (arger than Tennessee, it shares
boundaries with Guatemaia. € Salvador, and Nic-
aragua. The 5~ million people enjoy a subtropical
chimate in the lowlands and a temperate one in the
mountains. The country 1s mostly mountainous in the
interior. with narrow costal plains. Agriculture is the
most important sector of the economy. accounting for
nearly 30 percent of the GNP, employing 62 percent of
the labor force, and producing two-thirds of the
exports. As with many developing nations. Honduras

Publications (cont. from p.19}

The project. with its exotic cast of prehistoric charac-
ters, is held close to the power brokers' chests. These
who provide general knowledge about the animals and
their behavior are kept in the dark as much as possible.

A meeting of the power brokers and those knowl-
edgeable about the animals. held at the island park, is
the setting for events that demonstrate the impos-
sibility of “control” on the part of the perpetrators. Once
natural events are set in motion — even in the most
unnatural ways — the guestion rapidly degenerates
from one of control to one of mere survival.

lan Maicofm and Dr. Grant are characters who grab
and hold your interest as the exciting plot unwinds.
Malcolm’s intellect and Grant's broad knowledge are
consistent reminders that ali societies need a healthy
mix of raw intelligence and educated thought as we
continue our search for understanding our world.

If you are a regular reader of world and environmen-
tal issues. this book will help you focus beyond the
specifics. We are part of a larger scheme — one which
simply may not be comprehensible, but one which is
not necessarily totally chaotic.

To quote lan Maleolm: *It's a matter of what you think
you can accompiish. When the hunter goes out in the
rain forest to seek food for his family, does he expect to
control nature? No. He imagines that nature is beyond
him. Beyond his understanding. Beyond his control,
Maybe he prays to nature, 1o the fertility of the forest
that provides him. He prays because he knows he
doesn'i controlit. He's at the mercy of it ... Your power
are much less than your dreams of reason would have
you believe.”

R.J. Valen, Chief of Interpretation
Guadalupe Mountains National Park

faces the issues of a high population growth rate, esti-
mated to be 3.1 percent. a high unemployment rate, a
lack of basic services, a large public sector, and an
over-dependence on exports such as coffee and
bananas, which are subject to sharp price fluctuations.

During my official stay in Honduras, | visited 4 pro-
tected areas and added a fifth while on annual feave.
What | saw was absolutely amazing. Our first stop was
Copan, a World Heritage Site. Copan is nothing short
of breath-taking. Nestled in a fertile valley, the site 1s
testimany to the genius of the Mayans. Archeologists
have studied the site in detal and much has been
excavated and stabilized. These experts speculate
that as many as 30,000 people may have lived there in
800 AD. If frue. this would make Copan one of the
largest urban centers in the world at that time. certainly
larger than anything in Europe. Perhaps only urban
centers in Asia would have been larger.

In a story that would not be unfamiliar to South-
western archeologists, the coilapase of Copan in 900
AD s thought to have been the result of an expansion
by the urban community intc the rich agriculturai
areas. moving the agricultural base of the city up into
the marginal iands on the nearby hillsides. Since the
community was no longer self sufficient, the rulers had
to share power with others who could supply the popu-
lation with the necessary food. This power sharing led
to the diminishment of the rulers'authority and even-
tually to the abandonment of Copan. The site boasts a
visitor center, an arts and crafts shop, a small restau-
rant, bilingual guides. and an entrance gate to control
visitation. As the most famous tourist attraction in Hon-
duras, it is well maintained. administered by the Hon-
duran Institute of Anthropology and History. a semi-
autonomous government organization.

Our next stop was at Cuzuco NP. We left early one
morning, climbing straight up 2,000 meters cut of San
Pedro Sula on a dirt road. Even with four wheel drive,
we managed fo get stuck in one place. The climb
passes through several life zones and gives a fascinat-
ing dook at the changes civilization is bringing, not only
fothe people, but alse the environment. It is almost like
the rite of passage ones goes through going from Key
West to Fort Jefferson National Monument. The visitor
begins in San Pedro Sula, the entrepreneurial capital
of the country, an example of our 20th century civiliza-
tion. climbs out of the city, leaving the 20th century
behind, and passes through small vilages and clusters
of huts, most of which do not even have electricity.

At the village of Buenos Aires, | would recommend
that all vehicles be required to stop and that the tourist
make the rest of the trip, some 4-5 kilometers, by horse
or mule. The villagers in Buenos Aires should be given
the opportunity to offer modest services such as guid-
ing, mule rental, food, ete. This would make them sup-
porters of the park because they would have an eco-
nomic interest in its preservation. The passage from
the 20th century would end in Cuzuco NP, a slice of
what Honduras looked like prior to arrival of the Span-
ish in the 16th century.

Cuzuco is a smallish rainforest park, some 10,000
ha. The park’s only infrastructure currently is a small
visitor contact station. without electricity. Plans for the
park call for construction of small huts where visitors
couid stay overnight for a modest fee. What they would
see while there is the astonishing biodiversity. During
the time | wandered in the park, it occurred to me that |
could not name one living thing.
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The Honduran Forest Service administers the park
and has in place one unique management strategy |
believe could be profitably adopted by the NPS, In the
middle of the park, they have established what they
call a zona infocable, an untouchable zone. No one is
allowed to go there, no visitors, no administrators, and
no scientists. The concept is that it will serve as a
control point to measure the pace of change in the rest
of the park caused by visitation. Wouldn't it be great if
we could eslablish such zones in seme of our great
wilderness parks in Alaska or in the West?

From Cuzuco, we went on to La Fortaleza de San
Fernanco de Cmoa, an 18th century Spanish fort on
the northern coast. The Spanish constructed the fortto
protect a nearby harbor. The Hondurans were involved
in an historic preservation project at the fort, and their
efforts reminded me of many of the preservation prob-
lems at our coastal parks.

Cur final stop was the Lancetilla Botanical Gardens.
Although threatened by nearby development, the Gar-
dens contain a representative sample of the native
species of Honduras and a demonstration of the exotic
species that have been brought to the country over the
years by agricultural or business experts. There is the
thought that the gardens represent a kind of genetic
warehouse for the native species of the country. If any
type of restoration ecology ever became feasitle. the
gardens would serve as seed sources.

The trip provided a fascinating look at the conserva-
tion issues facing a Central American country. All the
official representatives with whom | met were appre-
ciative of the interest Secretary Lujan is demonstrating
in Honduras. They hope for close cooperation between
the bureaus of the Cepartment and the Honduran gov-
ernment, | see several areas in which | believe the NPS
could assist. | propose that we consider establishing a
systern of “sister parks” for some of the protected
areas within Honduras. The staff in the sister parks
could provide technical advice, exchange information,
and provide an avenue for our visitors 1o get 10 know
the parks of another country. Any one of our coastal
forts, for instance, faces many of the same issues that
face the staff at Omoa. Our archeological parks share
issues with Copan. Natural areas have much in com-
mon with Cuzuco. | remember that the Peace Corps
used 1o administer a similar program with schools,
called, as | recall, the School Parinership Program.
Maybe we could get the Peace Corps !0 establish a
similar program with parks.

Also, we could provide assistance in the country's
environmentat education program. It is absolutely cer
tain that the success of any conservation efforts in Hon-
duras wiil revolve around changing peoples” attitudes
toward unchecked exploitation of natural resources,

There alsc are possitilities for technical advice and
assistance in areas such as interpretation, protection,
and resources management. | saw, as an example,
several things during our visit o the restoration project
at the fort that bethered me. I'm sure a good historic
architect could make useful suggestions. Our archeol-
ogists could assist in establishing processes for field
investigations and data coliection and recording. Aside
from the guides at Copan, | saw no attempt to interpret
park resources to any visitors who might show up at a
protected area. Finally, there is a critical need for coor-
dinated planning for park areas. | reviewed. for exam-
ple. the goals and objectives for Cuzuco. | did not feel
there was encugh emphasis on consulting with local
people or the other agencies that will have to cocperate
if the park is ever going to be open for visitation.
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ened and Endangered Species were known o ocgur in
Apostle islands NL prior to 1991, Two additional State
endangered species found in the 1391 study were Salix
cordata and Armoracia aquatica, and significant new
locaiities were discovered lor Pinquicufa vulgaris
{State endangered), Trisetum spicatum (State threat-
ened), and Salix planifolia (nct listed). Unsurveyed
portions of the Lakeshore will be surveyed in 1991;
inventory results will include rare species locations
and descriptions. habitat requirements, recommenda-
tions for protection, and manitoring protocols, plus a
published flora for the Lakeshore.

+ o x

The USFWS has published a propesed rule in the
Federal Register to list the Karner biue butterfly (Ly-

Whale Stranding
at Everglades NP

On the afternoon of Jan. 30, 1992, an Ever-
gtades NP visiter reported a group of whales, later
identified as short-finned pilot whales {Giabi-
cephala macrorhyncha) attempting to strand on
the remote wilderness beach of Northwest Cape.
Regional, state, and local marine mammal strand-
ing authorities were contacted for advice.

Due 1o the remoteness of the area, limited care
facilities and a poor rehabilitation record for the
species. a rescue and removal effort was not
undertaken. Park Rangers responded to find 11
pilot whales stranded with one dead and three
more swimming slowly offshore. The rangers
attempted 1o refioat the whales and after a short
time all were moving about i deeper water off-
shere. Efforts to save stranding pilot whales often
prove fulile because the animals restrand immedi-
ately at the same location or some time later sev-
eral hundred kilometers away.

The following morning park staff conducted
boat and aerial surveys of adiacent coastline, but
no pilot whales wese observed. Later that morning,
biologists from the Florida DNR and the National
Marine Fisheries Service were delivered to the
site by Florida Marine Patrol helicopier to conduct
afieid necropsy. The animal was a 332 cm female
with congested lungs and stomach ulcers. Cause
of death was bacterial pneumonia.

Park staff tater learned that on the morning of
January 30, local fishermen had observed as
many as 26 whales attempting to strand at the
same locaticn, with an undetermined number
swimming in the sur! around their boats. The fish-
ermen had attempted to refloat the whales while
trying to radio for assistance. Approximately a
week later, three pilot whales were found
stranded, two dead and one alive, south of
Naples, FL, well o the north of Northwest Cape.

Pilgt whale strandings, often involving 100 o
more animals, are commaon in North America, for
reasons still not known. The largest recorded U.S.
stranding cccurred in 1933 and involved over 200
pilat whales in what is now Everglades NP, from
East Cape Sable to near Flamingo. The recent
event has park staff talking with marine biclogists
and reviewing just what kind of intervention is
appropriate for a national park.

eides melissa samuelis) as an endangered species. s
habitat is characterized by the presence of wild lupine
{Lupinus perennis.) the only known larval host food
plant and thus closeiy tied 1o the butterfly’s ecology
and distribution. Habitat is typically grassy openings
within dry sandy pinefoak barrens or oak savannas.
Periodic disturbance is required to maintain open
areas supporting lupine. A 1990 survey by Indiana
DNR searched 24 sites with potential Karner habitat:
six were found to be inhabited by the Karner blue
butterfly and are within Indiana Dunes NL.

+ o

Two NPS scientists, Walter Loope of Pictured Rocks
and Lisa Thomas of Wilson’s Creek. were visiting lec-
turers at UWI, Madison. courtesy of the Great Lakes
CPSU. Loope visited the Geography and Geology and
Geophysics and lectured on fire ecology in northern
hardwoods. Thomas visited in the Dept. of Landscape
Architecture and presented a seminar on prairie
restoration.

Air Quality Division

Kathy Tonnessen, Director of the NPS Air Quality
Division's Biological Effects Program, was co-author
with Mark Williams (U/CQ) of a paper on “Hydrologic
and Hydrochemical Lessons for the Front Range: An
Overview of the Emerald Lake Watershed Study.” pre-
sented at the Front Hange American Geophysical
Union meeting in February. The authors discussed
results of anintensive watershed investigation at a high
efevation watershed in Sequoaia NP, with emphasis on
the importance of studying snowfall and snowmelt to
assess the potential for fake and stream acidification.
This work i$ being continued under NASA sponsorship
as part of the Earth Observing System {ECS), and will
include monitoring of high elevalion sites in the Sierra
Nevada, the Rockies, and mountain sites in China and
Austria.

The Division recently published the proceedings of a
workshop ca-sponsored with the Water Resources
Divisian on Acid Rain and Air Pollution in Desert Park
Areas. by D. Mangis, J. Baron, and K. Stolte {Tech. Rpt
NPS/NRAQD/NRTR-91/02). The volume includes 12
papers presented at the conference that address the
nature of air pollution and depasition in the West and
the potential for damage ta aquatic and terrestriat eco-
systems and cultural resources. Copies may be had
from the Tech. Info. Center in Denver, {303) 69-2130.
The Division is involved in a review of air poliution
issugs in Saguaro NM. Tonnie Maniero (Policy, Plan-
ning. and Permit Review Branch) is organizing the
review of the biological effects research program
sponsared by the AQD since 1984. The review wil
evaluate the levels of ambient air pollutants and depo-
sition in the monument and potential impacts on
vegetation.

Deborah Mangis, biologist with the Research
Branch, aftended a global change and air poltution
research coordination meeting organized by the
USFS, Southern Global Change Program, Raleigh,
NC. Representatives from federal agencies, industry
groups. and universities presented information on eco-
system studies in the southern U.S., emphasizing
potential impacts of oxidants, acid deposition, air
toxics, and global change on forest ecosystems.
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Attendees discusssed sharing of research sites and
funding - discussions that were continuec at the
Forum on Air Quality Management in the Southern
Appalachians in March at Gatlinburg, TN.

Southwest Region

Dr. Samuel Kunkle. formerly with the USFS in Wash-
ington, DC. has accepted the pest of Regional Chief
Scientist. refieving Dr. Miliord Fletcher. former chief
scientist, to lead the new CPSU at U'NM, Albuguergue.
Prior to his USFS assignment, Kunkle for five years
worked for NPS in the Fort Collins-based Water
Resaources Division. His field is tropical forestry.

r x o

Robert Krumenaker, formerly a resource manage-
ment specialist at Iste Reyale. is now a physical scien-
tist in the Scuthwest Region, replacing Keith Yar-
borough who. in turn, has become the first park
scientist 1o be stationed at Big Bend NP. Yarbarough
also maintains offices {two days a week} at Suf Ross
University in nearby Alpine, TX.

- v W

Jerry McCrae, formerly NPS-IPM coordinator in
Washington, DC, is now leader of IPM in the Region.
replacing Gerry Hoddenbach, who is on temporary
leave to be with his wife. Lois, who is the new safety
officer at Grand Canyon NP,

Rocky Mountain Region

in October 1891, a wild horse roundup, conducted in
Theodore Roosevell NP with 2 helicopters and 12
riders, capiured 83 of the park's 114 wild horses. Of
these, 58 wer scld at auction, the remainder were
released into the park as part cf a historic demonstra-
tion herd. Blood was taken from 77 animals for genetic
testing at U:KY. This recuction. the first since 1986.
received wide publicity due to claims that park horses
are a distinct breed. descended from Sitting Bull's
ponies {a premise disputed by area ranchers).

Last year. a bill to make this so called "Nokata
Horse™ the state horse failed in the NO legislature.
Aftempts to halt the roundup through the state's Con-
gressional delegation and governor's office were
unsuccessful. Representatives from the Human
Societies of both the U.S. and ND were pressent. The
culling eliminated animals introduced in recent years
with the goal of preserving traditional bloodlines.
Genetic analysis combined with recent range use and
carrying capacity studies of the park herd will establish
a minimum herd size.

£ 2

Devils Tower NM completed an extensive exotic
plant mapping project in 1991. The Braun-8lanquet
species abundance mapping method was usedto map
53 of the 55 exotic species known from the Monument.
Results will be used as a baseline to monitor changes
in distribution and abundance of exotic plant species
over time, to evaluate effectiveness of control
methods, and to determine the best locations to con-
centrate control actions.

R

Last fall, Mesa Verde NP experimented with a mag-
nefometer to locate faults, dikes, and remnants of large
archeological surface sites. The magnetometer was

Continued on page 22



' regional highlights

made available through the USGS for two months of
field work by Dr. Mary Griffiths. The device detects
local differences in the earth’s magnetic field, brought
about by the presence of rron rich minerals in intru-
sions, iron in solution, or iran in racks {as in the base of
archeological sites). In Mesa Verde, faults and dikes
are related to ocalized unusual vegetation types.
water outcrops, and interesting terrain features.

R

Because of the difficulty of funding small-scale, high
priority, hands-on natural resource management pro-
jects from park base {especially for medium and small
size parks}. a regional program called PRAM (for Pres-
ervation, Restoration, and Mitigation) was started in FY
9. Of 74 proposals submitied for FY 91 funding, 23
projects ranging from $1,200 to $10,000. received a
total of about $150,000,

2%

Responsibilities for the region-wide competitive
research program is being shifted from UMWY to the
Regicnal Office, at jeast until pending recommenda-
tions of the National Academy of Sciences are circu-
lated and incorporated into 1he NPS science program.
After almost 15 years of productive cooperative agree-
ment with U'WY. it was concluded that the NAS recorm-
mendations might alter significantly the scope of the
NPS competitive research program. Thus, any deci-
sion 0 advertise and award a cooperative agreement
for future assistance will be delayed until the NPS
response to the NAS recommendations is developed.

North Atlantic Region

John T. Tanacredi, Research Scientist and Chief of
Resource Management and Compliance at Gateway
NP in NYC, was a keynole speaker at a recent Collo-
quium on Urban Marine and Coastal Issues held at
Kingshorough Community College’s new Marine and
Academic Center, Tanacredi's address. "Issues at the
Edge.” dealt with the problems of our fragile coastiines
and the need for further research and information
sharing.

But “more important than merely making information
about coastal problems more widely known,” he said.
“we must cause deliberate change in human activities
along our coastling, shores and estuaries ... we must
apply basic research to their day-to-day operational
needs." He called for a companion to Aldo Lecpold's
land ethic concept - a “sea ethic” which, among other
things. would allow natural systems to heal themselves
by limiting human-caused disturbances and cultivating
an ecolegical conscience in our dealings with the sea.

Western Region

From the CPSU at U/AZ comes news of an article by
P.S. Bennetl and M.R. Kunzmann, "The Applicability of
Generalized Fire Prescriptions to Burning of Madrean
Evergreen Forest and Woodland" in the Arizona-
Nevada Academy of Science Journal {24-25:79-84):
and two technical reports:

Ruffner, G.A. and R A. Johnsen, 1991, Plant ecology
and vegetation mapping at Coronado National Memo-
rial. Cochise County. AZ. 75 p. Tech. Report #41. and

Bellantoni, E.S. and PR. Krausman. 1991. Habitat
use by desert mule deer and collared peccary in an
urban environment, 39 p. Tech. Report #42.

Copies of these and a complete listing of the CPSU
publications are available by calling (602) 670-6886.
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Mary Ann Madej. Redwood NP geologist, has com-
pleted a 160-page report, "Analysis of Bank Erosion on
the Merced River, Yosemite Valley, Yosemite NP The
work was in response to the perceived threat of severe
bank erosion in the Valley. She and coauthors William
Weaver and Danny Hagans measured channef widths,
compared them to those surveyed by USGS in 1919,
and found that not only bank erosion but net channel
widening had occurred in the most severely impacted
stream reaches. Channel width increases, up to dou-
ble the 191% values, were most extreme in areas with
intensive levels of visitor use.

They evaluated possible causes of channel widen-
ing. including hydrologic, climatologic, and physical
factors, and concluded that human trampling. destruc-
tion of riparian vegetation, and flow conslriction at
bridge sites were primary causes of bank erosion.
Riparian restoration technigues, including aggressive
revegetation efforts, biotechnical controls, and
removal or modification of harmful structures, were
recommended 10 park management,

%%

Redwood NP women on the Research and
Resource Management staff were featured in an arti-
cle by Vicki Czaki in Women in natural resources.
The special issue {Vol. 13, #1), dealt with women
involved with natural and cultural work for NPS.
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Nathan L. Stephenson (Ph.D. Cornell, 1988} has
been hired as a Research Ecologist at Sequoia and
Kings Canyon NPs, on funds provided by the Global
Change Program. He will serve as a Pl on studies of
forest demography and the environmenta! controls on
species distributions and ecosystem processes. His
1990 paper, “Climatic control of vegetation distrbution:
the role of the water balance” published in the Ameri-
can Naluralist (135:643-670). already has become
something of a classic.

ER

Recent publications from NPS Western Region sci-
entists are:

+ Stephenson. Nathan L., Cavid J. Parsons and
Thomas W. Swetnam. 1991, Restoring naiural fire to
the sequoia-mixed conifer forest: should intense fire
play a role? This paper for the first time surfaces the
idea that locally intense fires may have beenimportant
in the creation of conditions necessary for establish-
mentof the characteristic groupings of apparently even
aged giant sequoia that visitors find of such interest.
The possibility has significant implications for future
prescribed fire management.

+ Parsons, David J. 1991. Planning for climate
change in national parks and other natural areas. The
Northwest Environmental Journal 7:255-263. Pres-
ents an overview of issues related to climate change of
special interest to national parks. It highlights early
progress made by the NPS Global Change Program.

+ Parsons, David J, 1991, Preparing the Sierran
parks for global issues of the 21st Century. pp. 150-155
in Yosemite Centennial Symposium Proceedings.
Yosemite Assn., El Portal, CA. This paper reflects the
multitude of threats facing the Sierra Nevada parks in
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the coming years and is particularly relevant to the new
approach tc bioregional planning reflected in the Sierra
global change research program.

DR

The NPS was highlighted in a specia! 2-day sym-
posium Feb. 7-8, 1991 at the AAAS annual meetings in
Chicago. The sympaosium. Efficacy of Long-Term
Research in U.S. National Parks, was organized by
Gary Davis and Bill Halvorson of Channel Islands NP
as a product of an 1&M intiative to present a series of
case studies on the subject. When AAAS heard about
the project, they asked to feature it at their nationat
meeting and are planning to publish the 12 papers in
book format.

Arthropod Populations
At 3 Golden Gate
Habitats Compared

French broom. an exotic shrub. has invaded native
coastal scrub and grassland communities of the
Goiden Gate National Recreation Area (GGNRA). This
plant is aggressive and very successful, forming
dense, monospecific stands. which threaten the park’s
natural plant diversity. A field study was conducted to
compare the arthropod fauna {insects and arachnids)
in three different plant communities within GGNRA:
coastal scrub. gassland. and French broom.

Arthropods were sampled in pitfall traps over a
period of four days in mid-July 1931, during which
16,374 arthropods were collected from 36 traps. The
dominant organism in both scrub and grassland hab-
itals was the exotic Argentine ant. Only three other
species of ants were collected. It is possible that the
Argentine ant has displaced the native ant fauna and
thereby indirectly threatens the endangered Mission
Blue butterfiy, which has a symbiotic relationship with
some native ant species. This situation warrants fur-
ther study.

The diversity of native arthropods {calculated using
the Shannon-Weiner index} was highest in scrub. fol-
lowed by grassland, and finailly broom. In fact, it was
shown that the invasion of French broom into native
plant communities decreases the diversity of native
arthropods by 1/3. Most species of arthrapods found in
broom also are found in either scrub or grassiand in
substantial numbers, so removal of broom does not
threaten their populations. However, other species,
such as spiders, beetles. and wasps. may be directly
threatened by the spread of French broom,

Aieas within the park that have been invaded by
French broom are undergoing restoration by removal
of broom and revegetation with native species. The
results of this study will provide park resource man-
agers with baseline data that previously were unavail-
atle and will contribute to restoration and manage-
ment of native communities.

Jot Lanford and Laura Nelson
Natural Resources

GGNRA, Fort Mason. Bldg. 201
San Francisco, CA 94123
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The second Servicewide GIS Users” Conference
{GIS91) was held Nov. 18-22 in Lakewood, Colo., bring-
ing together for the first time in three years all NPS
users of GIS, CAD, and automated mapping technolo-
gies. Attending were 194 Service people, representing
120 NPS units and all 10 Regions.

Jan van Wagtendonk of Yosemite NP opened the
conference with a perceptive perspective on 20 years
of GISinthe NPS. A poster session gave participants a
chance to preseént their respective applications. llus-
trated by 54 posters from 44 NPS units. Posters
included analysis of endangered species habitat, sit-
ing of park housing. use of global positioning systems,
management of exotic species, monitoring of endan-
gered species, analysis of Civil War battlegrounds,
management of grazing, tracking of mining, analysis of
aircrait-overflight noise, and analysis of visitation sta-
tistics, among many others.

Attendees voted Joshua Tree's poster on tortoise
monitoring as Most Innovative: Yosemite won Best
Looking; Colonial, Most Mult-disciplinary: and Colo-
nial, Santa Monica Mountains. and Yosemite finished
in & three-way tie for Best Use in Decision-making.

Plenary sessions featured presentations from the
information and Telecommunications and Geographic
Information Systems Divisions. the Regional GIS coor-
dinators, and 12 NPS program offices. Topics included
Servicewide ADP standards; the status of hardware,
software, and data in the Servicewide GIS program:
GIS training; telecommunications: data issues {collec-
tion. standards, management, quality); the reorienta-
tion of the GIS Division; the status and direction of the
Regional GIS programs; the current and intended use
of GIS technology and sharing of GIS data by NPS
program offices. and funding and staffing of GIS pro-
Jects throughout the Service.

Ten technical warkshops focused on Global Posi-
ticning Systems, Data Sources, Cave GIS, Position
Description and Classification. Map Preparation, Elec-
tric Power, Hardware. Text Data in GRASS, Future
Directions in GRASS. and Networking.

The conference provided a welcome and useful
apportunity for GIS users from around the Service to
share experiences and ideas. to hear about institu-
ticnal and programmatic directions for the Servicewide
program, and ¢ learn about technical issues. In the
three years since the last such gathering (at Luray Va.,
1888), the interest in. and use of, GIS technology has
grown enormously and attendees voiced a common
feeling that the conference was a valuable and timely
event.

G593 has been set for Nov, 15-19. 1993, in Denver.
See yall there.
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In a rare conjuncticn of events, the International
Society for Photogrammetry and Remote Sensing
(ISPRS). the American Society for Photogrammetry
and Remocte Sensing {ASPRS), the American Con-
gress on Surveying and Mapping (ADSM). and
Resource Technology 92 (RT92} will hold a joint con-
gress and convention in Washington, DC. Aug. 3-7,
marking the first time in 40 years that the ISPRS will
meet in the United States.

Theme of the Congress is “Mapping and Monitoring
Global Change,” and between 7000 and 9000 sur-
veyers, technicians, photogrammetrists, remote sens-
ing and GIS specialists, educators, scientists, and

Sierra Summit Conference
Takes Region’s Pulse

The envircnmental woes of the Sierra Nevada were
laid out like entrails for the uncensored inspection of
200 scientists and natural resource managers last
November at Lake Tahoe. The “physical exam.” orga-
nized by California Secretary of Resources Doug
Wheeler, marked the first time in history that a panel of
experts convened to discuss the health of the entire
mountain range - all 430 miles and 15.5 million acres.
The prognesis was a solemn question mark. The
exercise touched sensitive nerve endings up and down
the entire spectrum of “multiple users.”

A firsthand account from Dave Parsons. NPS
Research Scientist at Sequoia and Kings Canyon NPs,
{a Natural Envircnment panelist on opening day of the
3-day conference), and supplemented by accounts in
the Sacramento Bee, concluded thal the patient is
sick, its vital signs — soil, water, air, foresis, and wildlife
- assailed by a formidable array of threats. Ozone
pollution and acid rain, mercury contamination, harm-
ful logging and grazing practices, overdevelopment,
and bureaucratic and scientific neglect were identified
by the conferees as major players.

Panel findings:

« Soil is eroding from parts of the Sierra at cata-
strophic rates. filling water reservairs with mud and silt.
Road building, livestock grazing. logging — all contrib-
ute to the problem.

+« 24-hour average ozone levels in summer at
Sequoia NP exceed those in Los Angeles — home of
the worst air in America.

» Bofthe Sierra’s 22 amphibian species are threat-
ened with extinction; populations of many other crea-
tures. including sengbirds, are declining.

« Fire suppression. logging, and air pollution are
changing the very fabric of the Sierra forest — long
regarded as one of the world’s grandest assemblages
of trees.

Dave Graber, Sequoia NP Research Biologist,
described the threats to wildlife resulting from damage
to wetland systems, emphasizing the need for more
knowledge about wildlife. without which “we won't
have information 10 manage — we won't even know
when we lose them.”

Parsons listed major management issues - fire sup-
pression, timber harvest {revegetation and cld-
growth), grazing, air poliution, drought/pests, urban
and residential sprawl, plant species and community
issues, genetic and biological diversity, and future
global climate change - all areas of great concern for
land use management planning.

Secretary Wheeler opened the summil with a strong
pitch for a coordinated, bioregional approach to con-
servation of the Sierran forests, lakes. rivers and wild-
life. Most conferees seemed willing te follow his lead.

engineers from more than 80 countries are expected o
attend, hear, and present papets in some 30 fopic
areas.

For more information contact me at 303-989-2593,
FTS 327-2583, or FAX 303-969-2822. or Alan Voss,
TVA (615-751-5425).

Harvey Fleet, Chief
Digital Cartography
NPS GIS Division, Denver
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The region’'s chief federal forester. Ronald Stewar,
told conferees that management of the Sierra’s 20
million acres of federal forest no longer will be driven by
timber targets or volumes of wood from trees sold to
loggers. He predicted that wildlife and recreation inter-
esls will edge out logging as the chief cbjectives on
California’s national forests. Logging, he indicated, wil
be aliowed where it enhances recreation or wildlife.

Ag Sacramento Bee reporter Tom Knudson put it,
“Not since naturaiist John Muir preached his mountain
gospel a century ago has the Sierra Nevada seen such
an outpouring of interest, concern and controversy.”
The crowd of "movers and shakers from all walks of
mountain life: national park superintendents, univer-
sity scientists, siate pclicy-makers, imber company
officials, conservationists.” saw hope in the snowstorm
of information, the avalanche of reports. and the will-
ingness of those present to listen and make note of one
another’s viewpoints and agendas.

Global Change Update

The Service's Global Change Research Program
has approved 14 new research projects in 8 bio-
geographic areas to complement the 14 projects com-
menced in FY 1991. 4 new biogeographic areas (Cen-
tral Grasslands. Gulf Coast. Senoran Desert. and
South Florida) and a new thematic initiative (cora!
reefs) join the 6 areas with angoing work {Colorado
Rockies. Glacier NP Area, Clympic Peninsula, Ozark
Highlands. Southern and Central Sierra Nevada, and
Western Great Lakes) to enhance the list of areas with
approved proposals.

Specific projects slaled to begin this year include
research on holocene palecenvironments in Western
Great Lakes parks, effects of giobal change on Colg-
rado Rockies vegetation. projecting climate and vege-
tation change for the Central Grasslands. and
dynamics of the Southwest Florida mangrove/marsh
fringe belt.

The Globa! Change Research Program has pro-
gressed greally toward s goal of being a complete.
well-integrated program. The newly approved projects
fillmany geographical and topicai gaps in the initiative,
As program funding increases, we will commence
research in more of the 20 included biogeographic
areas, further increasing our understanding of global
change, and enhancing our ability to generate results
useful for resource management.

The program’s new booklet. “Global Change
Research in U.S. National Parks,” provides an over-
view of the Service's program, as well as thumbnail
sketches of the areas in which we're currently pursu-
ing, or planning to pursue. research. To obtain a copy,
contact Dr. Peter L. Comanor, Global Change Program
Coordinator, WASO Wildlife and Vegetation Division,
PO. Box 37127, Washington, DC 20013-7127.
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For mare than a decade, researchers have consid-
eredthe last major change in the Earth’s magnetic field
to have occurred 730,000 years ago - between the
Brunhes and Matuyama geomagnetic periods. But
recent experiments by Geophysicist Michael
McWilliams of Stanford University. using the argon-
argon technique, suggest that this transition occurred
50,000 years earlier ... causing changes in the rock-
dating results reached on the basis of the 730,000 year
yardstick. McWillams used the argon-argon tech-
nique, a variation of the standard potassium-argon
dating method, 1o arrive at the 780,000-year figure as
the interval between the Brunhes-Matuyama transition
and the present. His finding confirms results reported
{ast year by oceanographers who redated the transi-
tion by counting the number of Earth’s orbitai oscilla-
ticns in ocean sediments. Science News reports (Vol.
141, p. 14} that redating the Brunhes-Matuyama transi-
tion eliminates some of the problems faced by scien-
tists studying the San Andreas fault. The new yardstick
eliminates discrepancies between their precise mea-
surements across the fault that suggest the Pacific
plate moves past North America at a rate of 48mm per
year and the Simm-per-year speed arrived at by way of
estimates based on magnetic lineations in the ocean.

*

Mt. Pinatubo’s volcanic cloud seems to be piaying
havoc with the czone over Boulder, Colo., aceording to
Science News {Vol. 141, p. 14). The day a patch of Mt
Pinatubo’s cloud passed overhead, balfoon flights over
Boulder measured the lowest December ozone values
ever recorded at this site. David Hofmann of NASA in
Boulder, said the low reading may in part reflect czone
destruction catalyzed by sulfuric acid particles in the
cloud, and he predicts that when the cloud travels to
the far south it may generate an “exira” ozone hole
during the Antarctic fall. {The “usual” ozone hole
appears during Antarctica’s spting.}

***

A new research effort — the Task Force on Declining
Amphibian Populations - has been established at
Cregon State University in Corvalliis, supported by the
{UCN in coliaboration with OSU's Center for Analysis
of Environmental Change. James Vial, coordinator of
the task force, says researchers around the worid will
document the extent of amphibian die-offs and study
anything that might be causing it.

In Cregon’s Cascade range. scientists have docu-
mented the unexplained die-off of millions of toad eggs
in alpine lakes; the once common western spotted frog
has hecome extinct in Western Oregon: in the Rocky
Mountains, boreal toads that once clogged hiking trails
are now scarce.

According to Professor Vial, the die-offs may be an
early indicator of something seriously wrong in the
global environment that later will affect a range of plant
and animal life. “It's important,” he said. “to determine
whether it's a natural phencmenon or an indicator of
some other envircnmental impact.” Major research
efforts underway include an $800.000 3-year study in
Cosla Rica and the $272,000 study at OSU.

F
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“National Parks Fire Policy: Goals. Perceptions and
Reality™ is the title of a conference sponsored by

Renewable Natural Resources Foundation and hosted
by Utah State University's College of Natural Re-

sources last Nov. 15-16 at Snowhird, Utah. Participants
included NPS Associate Director for Natural
Resources Eugene Hester, NPS Research Scientists
David J. Parsons and Jan van Wagtendonk, Yellow-
stone NP Chief of Research John Varley, and former
NPS Fire Ecologist James Agee. Parsons moderated
Session |: Goals of the National Parks - a discussion of
the need for increasing specificity of natural resource
goals for NPs, and of the real and perceived conflicts
involved in managing national parks — between scenic
values and ecological goals, in maintaining natural
values in fight of increasing visitation, and when policy
only partially allows natural processes 1o play a role.

Given the long, checkered history of the search for
sun-climate relations, many researchers wilf call it a
statistical freak, but the "dazzling correlation” between
solar activity and ferrestrial temperature presented in
theNov. 1,1991issue of Science is “giving climatologists
goose bumps." So says Richard Kerr in the magazines
Research News section. commenting on the findings
presented on pages 638-700 by Eigil Friis-Christensen
and Knud Lassen of the Danish Meteorological institute.
The graphic representation shows two curves, tightly
intertwined: one representing the interval between
peaks in sunspot abundance, the other tracing the
annual rises and falls of earth’s average temperature.

Among the oft-fooled and thus wary body of cli-
matologists, John Eddy of Boulder, Cole., and David
Parker of England’s Hadiey Center for Climate Predic-
tion and Research voiced a host of reservations, but
admitted they were “mightily impressed” by the cor-
relation coefficient of 0.95 - probably the highest ever
found in this sort of work. The authors themselves
suggest merely that variations in the solar cycle length
appear to be “a possible indicator of long-term
changes inthe total energy output of the sun,” and add:

“Estimation of the ratural variability of the Earth's
climate and its causes are needed before any firm con-
clusion regarding anthropogenic changes be made”

.‘3**

The potential magnitude of future vegetation change
in Eastern North America is described by a paleontolo-
gist. a geographer and a geologist in Science Vol.
254:692-695 and their predictions could spell a vege-
tative nightmare for natural resource managers.

J.T. Overpeck. PJ. Bartlein, and T. Webb Ill provide a
model-based assessment of how the natural vegetation
of Eastern North America may change over the next 2 to
5 centuries in reponse to trace gas-induced climate
change. They used pollen data and response surfaces
to model the equilibrium response of vegetaton fo the
climate change simuiated by atmosphetic general cir-
culation models {GCMs} and found that increases in
atmospheric frace gas concentrations could warm the
global average temperature 1.5 degrees 10 4.5 degrees
Centigrade by the end of the next century. Application of
climate-pollen response surfaces to 3 climate model
simulations of doubled preindustrial atmospheric CO2
levels shows the change in the equilbrium distribution of
natural vegetation over the next 200 to 500 years could
be larger than the overall change during the past 7,000
to 10,000 yours and equivalent o the change that took
place over the 1,000- to 3,000-year period of most rapid
deglaciation. Some plant ranges and abundance max-
ima couid shift as much as 500 to 1000 km in the next
200 to 500 years.
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The Florida DNR Newsletter, Resource Manage-
ment Notes. January 1892, contains {pp. 16-17) an
item about Ant Surveys in Florida’s State Parks. by Or.
Mark Deyrup of the Archbold Biological Staticn (813)
465-2571, excerpts from which are herewith re-
preduced.

"It is no news to Florida naturalists that the state is
richly. even extravagantly, endowed with ants. With
about 180 species, Florida is the ant capitol of the
country ... Such a significant group deserves its own
quidebook, and for the last 8 years 1 have been looking
at ants throughout the state in preparation for a book on
identification and natural history of Florida ants ...

“My last printout of state park ants. about a year old.
contains about 500 entries from 30 state parks. Unfor-
tunately, lists of ant species are not very informative to
most peaple and | am trying to devise a system that will
allow me to print up lists of species with a little informa-
tion blurb on each species ... information on whether
the species is native. ts origin if exolic, is size. nest
site. habitat, and any interactions with bumans (normal
humans. not ant people).

“A survey that shows that ants abound in Flor-
ida’s state parks might appear to have been com-
missioned by the Florida Calamity Calendar or by
some obscure religious sect that believes picnick-
ing to be a sin. Even | find it difficult to imagine how
an impressively long ant list for a particular park
could be used in any positive publicity. The list
could be accompanied by a statement that most of
these ants are tiny, secretive, benign creatures that
will never be seen by park visitors, but even this
statement resembles damage control more than it
does positive publicity.

“Eventually, of course, the public will come to the
enlightened view that arthropod diversity is one cf the
most spectacular and fascinating features of the natu-
ral world. Pending that happy day. one may want to use
the inforrmation with some caution. For example, one
could lump the 68 ant species known from a park with
the 9 butterfly species. and say ‘There are 87 species
of butterflies and other insects known from this park.’
... Pernaps Florida state parks have a role to piay in
ushering in the Age of Ant Appreciation.”

*x

Perhaps even more distressing as environmental
news than the decline of amphibians on the world
scene is the catastrophic decline of mushroom popula-
fions throughout Europe. "Mass extinction™ is the term
used by John Jaenke, University of Rochester ecolo-
gist. wha is concerned that fungi also may be vanishing
from the United States.

The findings (or rather. the no-longer-findings) of Eef
Arnolds - a fungal ecologist at the Agricuttural Univer-
sity of the Netherlands, are described by Jeremy
Cherfas on page 1458 of the Dec. 6. 1991 issue of
Science. The scale of loss is shown by comparing
surveys carried out in the Netherlands between 1912
and 1954, when an average of 71 species of fungus
was found per foray, with the period between 1873 and
1982, when a matched series of 15 surveys could turn
up oniy 38 species per foray.

Both occurrence and size of mushrooms have
plummeted. It took 50 times as many chanterelies to
make up a kilogram in 1975 as it did in 1958. Arnolds
rules out overpicking and forest management prac-
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tices, because both edible and inedible mushrooms
have declined and all types of mature forests show
similar drops. The villain appears to be air poilution.
Throughout Eurcpe there is a negative correlation
between abundance and diversity of fungi and levels of
nitrogen, sulfur, and ozone in the air. The main offender
appears 1o be farming.

The loss of a gourmet item of human food is not
nearly so conseguential as the loss of the network of
fungal filaments that Jive in close symbiotic association
with trees, providing water and minerals in exchange
for carbohydrates. The resulting lowered resistance of
trees to stress could lead to a mass dying of trees in
time of severe frost or drought, Amolds warns.

*
*k

From Wildlife Ecclogist Doug Houston, at Qlympic
NP, comes an article by Paul Beier in the Wildlife
Society Bulletin (19:403-412, 1991}, titled “Cougar
Attacks on Humans in the United States and Canada.”
The author attempted 1o document alf attacks from
Jan. 1, 1890 through Dec. 31, 1980 and describes his
very conservative criteria for deciding whether the ver-
ified reports constituted “attacks™ or “near-attacks.” He
documented § fatal attacks and 44 nonfatal attacks
resulting in 10 human deaths and 48 nonfatal injuries.
(The greater number of victims occurred because
there were 2 victims in each of 5 attacks.) He deduced
that cougar attacks “have clearly increased during the
last 2 decades” and describes the victims (37 of 58
victims were children). their companions (or lack of),
their positioning with regard to human habitation. and
generai deportment.

He describes behaviors that invite attack. behaviors
that might prevent atlack, and concludes that yearlings
and underweight cougars are most likely to attack
humans. Aggressive responses on the part of intended

Fossil Butte To Host
Paleontological Meeting

Fossil Butte National Monument will celebrate its 20th
anniversary by hosting a 4-day Paleontological Re-
sources Conferencein September 1992 {specific dates to
be determined). The conference will be directed toward
managers, resource specialists, and interpreters, but wil
involve researchers as well. Paleontological resources
are a relatively new issue within the NPS and periodic
conferences have proven valuable to park managers and
interpreters. BLM, USFS, and several Western state park
managers also will be invited,

Major topics will cover development and encourage-
ment of paieontological research on federal lands,
interagency coaperative agreements, care and main-
tenance of paleontological collections, creative alter-
natives to interpreting fossil resources, recent develop-
ments in legislation dealing with such resources on
federal lands. state permit systems, pertinent law
enforcement issues, the challenge of exhibiting fossils
in situ, and unique paleontological management pro-
grams at selected state parks.

If you have suggestions at this planning stage. the
conference committee would dike to hear from you.
Questions, suggestions, and requests to be on our
mailing list should go 1o Rachel Benten at Fossil Butte
(307) 877-4455.

victims may avert an impending attack and repe! attacks
in progress, he found.

Houston notes that the article is “a goed and timely
summary” and adds that “we seem to be experiencing
an increase in 'near-attacks’ here at Olympic, but sam-
ple size is very small {thanidully}.”

X**

An article titled “Plight of the Plover” by Kathy Fackel-
mann, in the Dec. 7, 1991 issue of Science News,
deseribes the continuing stress under which the piping
plovers (now on the threatened species list) must con-
duct their foraging and nesting practices. Both sander-
lings and plovers are increasingly restricted in their for-
aging attempts by having to flee from humans — thus
cutting their food intake. These birds cannot transfer
their feeding to salt marshes or mud flats as many other
shorebirds have done under human pressure. They
have no alternative but to continue their efforts to feed in
the same waves as recreational bathers and try to
escape the plover predators who are attracted to plover
habitat by human garbage left on the beaches. Fac-
kelmann concludes the average cilizen can have a big
impact. “People can help protect the pirds from preda-
tors by keeping beaches clean and pets leashed. And
joggers, for their part, can maintain a respectiul distance
from these highly flappable foragers.”

S

EX 3

The Dec. 6. 1991 Science “News and Comments™
section carries a discussion of the worldwide impact of
invasive exotic species, written by Elizabeth Cuiotta.
The article is buitt around the October 1991 gathering
sponsored by the Indiana Academy of Sciences to dis-
cuss “the homogenizaticn of the world™ and the biolog-
ical threats thus imposed. The article describes the
havoc wrought in manyh places in terms of lost crops
and expensive control programs, and then discusses the

“less visible ecological damage on a grand scale” that
such invaders can inflict.

“When ecosystems are already under stress, as they
now are in most parts of the world, a biologica! invader
can deliver the coup de grace to native species by pre-
dation, competition, or by transforming landscapes,”
Culotta notes.

***

A special issue of Water Resources Research on
Western U.S. Alpine Watershed Studies {WRR
27:1537-1588, July 1991) contains 5 papers that discuss
the Emerald Lake Watershed Study, an intensive site
investigation of the biogeochemistry of a headwater sys-
tern at 2800 m in Sequoia NP. Kathy Tonnessen of the Air
Quality Divisicn in Denver provides the introduction and
discusses the cooperative program between NPS and
the California Air Resources Board to determine impacts
of acid deposition on watersheds and surface water
quality. This study. conducted from 1983-1989, demon-
strated theimportance of snow chemistry and snow melt
processes to the episodic acidification of dilute lakes
and streams in the Sierra Nevada.

***

William Smith, Yale University, presents an excellent
review of "Air Pollution and Forest Damage” in Chemi-
cal and Engineering News (63:30-43, Nov. 11, 1991).
He recaps conclusions of the NAPA Program's conclu-
sions regarding impacts of ozone and acid deposition
on terrestrial ecosystems and then ranks regional air
pellution stresses to vegetation as: ozone, heavy met-
als, and acid deposition. He stresses that the future of
this research lies with iong-term programs that docu-
ment the heaith of forests and that attempt to dis-
tinguish negative effects of air poliution when com-
pared 10 other natural (pests, disease} and anthre-
pogenic stresses.

meetings of interest

1992

Apr. 23-24, MAPPING TOMORROW'S RESOURCES, A Symposium on the Uses of Remote Sensing Geographic
Information Systems and Global Positioning Systems for Natural Resource Management. Utah State Univ,
Logan, Utah. Contact: Dean's Office, Coll. of Nat. Res., Utah St. Univ., Logan. UT 84322-5200 (801) 750-2445.

May 4-6, THREATS TO THE NATIONAL WILDERNESS PRESERVATION SYSTEM: THE MANAGERIAL CHAL-
LENGE, in Portland. OR; sponsored by NPS, USFS, BLM, and the Society of American Foresters Wilderness
Subcommitiee. Keynote speaker, Rupert Cutler; banquet speaker. Cong. Vento (B-MN). Contact: Alan
Schmierer, NPS Western Regional Office, 600 Harrison St., Ste. 600, San Francisco, CA 94107, (415) 744-3958.

May 15-17, CRATER LAKE NP 90TH ANNIVERSARY SYMPOSIUM, Southern Oregon State Coll., Ashland, OR.
Contact: Dr. Frank Lang, Dept. of Biclogy, Southern OR/State/Coli, Ashland, OR 97520 (503} 552-6342.

May 17-20, FOURTH NORTH AMERICAN SYMPOSIUM ON SOCIETY AND RESOURCE MANAGEMENT, in
Madison, Wi; more than 250 papers focusing on social biological aspects of natural resource and environmental
issues, 4 plenary addresses, round tables, poster session, and field trips. Contact: Mary Miron, School of Nat
Res, 1450 Linden Dr., Rm. 146, U/W!, Madison 53706; (608) 262-6968.

June 22-25, BIODIVERSITY TRAINING COURSE, iocation to be announced. See Mar. 9-12 notice above.

Aug. 3-7, MAPPING AND MONITORING GLOBAL CHANGE, is the theme of a 4-way Congress and Conwention in
Washingien. DC., involving the Int' Soe for Photogrammetry and Remote Sensing, the Amer. Soc. for Pho-
togrammetry and Remote Sensing, the Amer. Cang. on Surveying and Mapping. and Resource Technology 92

(See GIS Notes, this issue, page 23).

Oct. 27-30, 19TH ANNUAL NATURAL AREAS CONFERENCE and 14TH ANNUAL MEETING OF THE NATU-
RAL AREAS ASSN, at U/IN campus, Bloomington. Contact: Division of Nature Preserves, U/IN, 402 W.
Washington St., Rm. W 267, Indianapolis 46204; (317) 232-4052.

Nov. 16-2¢, PARTNERS IN STEWARDSHIP, the George Wright Society Conference on Research and Resource
Management in Natural and Cultural Parks and Reserves, Jacksonville, FL. Contacts: John Donahue, NPS, 18th
& C Sts NW, Washington, DC 20240 (202) 208-4274 and Harry Butowsky, NPS, PO Box 37127, DC 20013-7127

{202) 343-8155.
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Fire History and Vegetation
At Mesa Verde National Park

By Lisa Floyd-Hanna and Steve Budd-Jack

On July 8. 1989. a wildfire started an Long Mesa in
Mesa Verde NP. and before the fire was controlled cn
July 27, it had burned 1,052 ha. As a result, several
research agendas were pursued by the park staff and
the Rocky Mountain Regional Office. Cultural resource
personnel resurveyed the burn area, identified 9 new
sites, and studied the effects of fire on surface and sub-
surface artifacts. Additional research began in 1991 to
determine the past fire history of Mesa Verde NP and
the pinon-juniper/shrub association. Following is a
short update and review of that research, with special
thanks to Dr, Wik Romme of Fort Lewis Callege in
assisting with project details and contributing to the
methodology.

Mesa Verde NP is known for its extraordinary cul-
tural resource. but it also accurs in a striking ecological
setting. The mesa spans elevations of 1883 to 2612 m.
and thus suppor!s an array of vegetation types that
include dominant pinorvjuniper and Douglas fir stands.
The rofe of fire in ecosystem patterning. both prior to
and during the Anasazi occupation, is not known for
this area of sauthwestern Celorade. The woodland,
shrub. and forest types standing on the mesa today

Obsidian Cliff

{Continued from page 26)

Historic Landmark nomination; and (2} an extensive
compilation or sourcebook of Obsidian Cliff flow geo-
chemistries and comparable data for archeclogical
obsidian specimens from interior western Narth Amer-
ica sources.

Obsidian Cliff flow geochemistry was characterized
from 80 specimens analyzed by non-destructive x-ray
fluorescence for zinc (Zn), gallium (Ga). rubidium (Rhb),
strontium (Sr). yttrium (Y), zirconium (Zr), and niobium
{Nb). The resulting elemental homogeneity of speci-
mens within that sample. collected from within the 14.5
k2 flow, was both remarkable and informative. These
guaniiiative data are in excellent agreement with pre-
viously published geochemical standards for Obsidian
Cliff obsidian. The variability of most source-diagnostic
frace elements is limited; bivariate scatter diagrams
cluster paired trace eiements tightly.

This sample is the best source-specific, gecchemical
profile available for Obsidian Cliff. These data and others
obtained from mantane and plains archeological sites in
Montana, and from other even mare distant sites that
contain Obsidian Cliff obsidian, are summarized in a
technical report available from the Rocky Mountain
Region: The Obsidian Cliff National Historic Landmark
Lithic Source Area, Yellowstone NP: Geoarchaeologi-
cal Baselnes and Perspectives. by Leslie B. Davis.
Stephen A. Aaberg, and James G. Schmitt (1991).

Davis s professor of anthropology at MT/State/l/
and curator of archaeology and anthropology with the
Museum of the Rockies; Aaberg is a consulting
archaeologistin Biflings, MT; Johnson is a staff arche-
ologist, Division of Cultural Resources, Rocky Moun-
tain Region, NPS.

represent very different responses to fire. Ponderosa
ping and Douglas fir may survive, and the shrub asso-
ciations resprout vigorously after fire, their resprouting
facilitated by frequent burning. Fire frequency and
intensity have no doubt assisted in shaping the vegeta-
tion patterns found on Mesa Verde today. Such pat-
terns are being used as keys 10 developing a fire his-
tory of the park,

In 1991, fire research focuses on two specific objec-
tives. The first was to determine the vegetation pat-
terns that have appeared since the 1989 fire on Long
Mesa and in Long Canyon - a iarge fire impacied at
least three different vegetation types; pinon/juniper
woadland, shrub associations, and the Douglas fir/
shrub association on the north escarpment. Three grid
systems were established to sample vegetation that
has resulted in each affected type.

The second cbjective for 1991 research was to
develop a method for dating fires that occurred in the
past. In southwest Colorado, Ponderosa pine {Pinus
ponderosse) and Douglas fir {Pseudotsuga menziesii)
are species that form fire scars and can be used ta
reconstruct fire history by traditional scar analysis.
Unfortunately, very few trees of these species occur in
Mesa Verda NP, and no fire scars have been located.
The most abundant trees within the southern half of
the mesa are pinon pine and Utah juniper, both of
which are killed by fires.

We tested a method in which shrubs, which resprout
vigorously after fire, were aged by annual ring counts to
determine their time of origin. Dominant shrubs,
Gambels cak (Quercus gambeli, Serviceberry (Ame-
lancheif utahensis), Mountain mahogany (Cer-
cocarpus montanus), and Fendlerbush (Fendlera
rubicofa), were sampled and aged in known historic
fires (1934. 1958, 1972, and 1989). Although there is
some variability within an individua! as to the date of
shoot emergence. we determined that by selecting the
centermost shoot and restricting ourselves to the spe-
cies Quercus gambelii, we are able to substantiate the
known fire data within statistical reliability. Fenlera
rubicofa and Cercocarpus montanus aiso shaw prom-
ise for use in fire dating, but further analysis will be
required to determine refiability of these dates.

During the 1991 field season, we will determine the
stand origin dates of areas that are separated by clear
discontinuities from adjacent vegetation. After incorpo-
rating the contribution of adaphic, expasure, or other
factors, we will determine the date of potential fires
resulting in each shrub community. The fire study will
be closely tied o a vegetation community assessment,
also to take place in 1992,

These two studies are complementary, since fire is a
major shaper of vegetation patterning, and such pat-
terning in turn influences fire behavior. Using aerial
photos and other remotely sensed data, we will be
preparing vegetation classification for filed verification
in 1992, Methods used to ground truth the unsuper-
vised classification of Landset imagery will be carried
by the standard releve community analysis, similar to
those being considered far general use in the Colorado
Plateau national parks.

Dr. Floyd-Hanna is a biology professor at San Juan
College in Farmington, NM and P! for two research
profects at Mesa Verde; Budd-Jack is Resource Man-
ager for Mesa Verda NP
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To Virgin iIslands
Research

{Continued from page 1)

Institute of Tropical Forestry. has been studying forest
dynamics in the Cinnamon Bay watershed since 1983.
Other research projects on vegetation include those by
Anne Reilly (New York Botanical Garden and Univer-
sity of Georgia), Dr. Becxy Brown and Gary Ray (Uni-
versity of Wisconsin), and Gary Ray and Cr. Francisco
Dallmeier (Smithsonian Institution). Dr. Pedro Acevedo
1s preparing a comprehensive, illustrated “Flora of St.
John™ with {uil descriptions of the vascular plants and
information on distributions and local uses. The Scil
Conservation Service (John Davis, Bruce DuBee) is
providing complementary data on the physical ang
chemical nature of the istand’s soils. Soil characteris-
tics are a key factor in determining vegetation patterns
and the extent to which plant species native to $t. John
will thrive or exotics prevail SCS will be characterizing
the soils associated with some of the |ong-term vegeta-
tion plots established on the island.

As part of the NPS Coral Reef Assessment Pro-
gram, park biolagists are studying the coral reefs in
Lameshur and Newfound Bays, and Dr. Jim Beets fram
the US.V Division of Fish and Wildlife is monitering
reef fish populations in Lameshur and other bays. Dr.
Lisa Muehlstein from the University of Richmoend is
conducting research on seagrass beds. Beginning in
January 1988. the park’s research staff has been col-
lecting valuable baseline data on water quality at 29
sites around the island. Since 1987, Dr. Robert Askins
anc Or. David Ewert have been censusing migratory
and resident birds on the island.

Many of these studies incorporate data fram before
and after Hurricane Hugo and help elucidate the
respanse of ecosystems to “disturbance”, For those af
us who went through Hugo, it seems a bit of an under-
statement to refer to this storm as a “disturbance”. On
Sept. 15, 1989. two days before Hurricane Hugo hit the
USVI. it had a wind speed of 306 kmh at an altitude of
500 m and a surface wind of 259 kmh, Hugo was
therefore a category 5 storm befare it hit St. Croix,
about 56 km south of St. John. An estimated maximum
surface wind of 223 kmh was reported as the eye
passed over St. Croix on the night of September 17 to
18. The eye of the storm had a forward speed of only 14
kmh when maving aver St.Croix, and the hurricane
battered the USVI for aver 12 h.

While changing some peaples’ lives forever. Hur-
ricane Hugo did provide an opportunity to study the
effect of a major disturbance on the island's farests and
marine systems and recovery after the storm. The data
which have been collected on the vegetation, coral
reefs, reef fishes, and birds since the storm are espe-
cially valuable because they can be compared to pre-
storm data from permanent study sites in the forest
and on the reefs.

Research inthe park is providing data that fillin gaps
in our basic knowdedge of the ecosystems of St. John
but also have significance for other tropical sites (par-
ticutarly other Caribbean islands) with similar
resources. For example, the park has the largest
remaining tract of tropical dry forest within a protected
area in the Eastern Caribbean. Also, Virgin Islands
National Park is one of the few areas in the Caribbean
where forests that were cleared are being allowed to
recover.

{Concluded on back cover)



{Continued from page 27)

Little systematic information exists on soil moisture
and temperature anywhere in the Caribbean. Recent
research on the bird populations suggests that the
island has some cf the highest densities of migratory
warblers in the Caribbean and a higher density of
these songbirds than on the nearby island of St.
Thomas which is highly developed and has little intact
natural habitat. Askins et ai. {330} point out that “only
a few long-term studies of birds have been accom-
panied by periodic analysis of vegelation in the study
site”. Data from the permanent vegetation plois are
therefore enhancing the information on resident and
migrant birgs on St. John. Dr Askins and Dr. Dave
Ewert also are tearning more about the relationship
between forest area (size} and compasition of bird
communities. This work provides a basis for land-use
decisions, showing the danger of fragmenting the for-
est and creating isolated patches of vegetation,

Botanical studies have shown that previous
assumptions about elimination of plant species as a
result of deforestation during the plantation era of the
1700s and 1800s are not valid. Current research sug-
gests that few if any species were lost, but the relative
abundance of native and introduced species has
changed.

Throughout the Caribbean, degradation of marine
systems 1s accompanying careless development of
coastines and upland areas. The Park Service is just
beginning a cooperative study with the US.G.S. fo
compare sediment loads from one developed and one
undeveloped watershed on St. John, Information on
the erodibility of soils from the SCS study will also be
useful for developing models of watershed processes.

While the primary objectives of the studies differ,
together they represent an integrated approach to the
management of natural resources in the biosphere
reserve. There has been remarkably close coopera-
tion and communication among the different investiga-
tors. The studies provide complementary data sets
which allow the researchers fo make better use cf their
own data and 1o extrapolate their findings to other sites
in the Caribbean. The more we study St. John, the
more we appreciate the value of Virgin Islands National
Park and Bicsphere Reserve. Though the park is
small, the knowledge gained from its research pro-
gram can contribute tc our ability to protect marine and
terrestrial resources in tropical environments.

Rogers is NPS Research Biologist at Virgin fsiands
NP
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