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From the EdItor 
Three well-planned days of Interwe locus on the world biosphere reserve concept-June 22-24 at Kal~spell. 

Montana-resulted in unanimous expressions of suppoIl from the 120 parbc~panls in “Toward the Biosphere Re- 
serve: Exploring RelationshIps Between Parks and Adjacent Lands” 

This conference,. unlike so many others, was not a one-legged slool wth science as its only subject and support 
Conceived by NPS Biologist Cliff Martinka and co-hosted by Glacier NP Superintendents Bob Haraden and Bernie 
L~eff Walerton Lakes NP superintendent acrw the Canadian border, the conference was a rich, lively mix of park 
personnel (research and managemenl). engineers, cattle ranchers, county commissioners, regional citizen ac- 
tlvIs1s. and other management agency personnel spannmg local through federal and mternational levels. 

Waterton and Glacier parks are world biosphere reserves, reprewting together a spectacular example of a 
mountain biome, their world dwgnatlon coimng from UNESCO’s Man and the Biosphere (MAB) program. The 
meeting followed immediately on the heels of a gala 50th anniversary celebration of the two parks’establlshment 
as an International Peace Park. NPS Director Russell Dickenson spoke at that ceremony on June 18. 

For any who doubt the need for a network of world biosphere reserves, the three day conference in Kalispell was 
rich load for thought. Instead of presenting research results that could fust as well have grown out of park oi other 
research programs, conferees spent their ttme documenling the need for coordinated collection of mformahon 
worldwide, for disseminating that information in ways that demand public attention and action, and in exploring 
ways to build Into biosphere reserve programs the participation of surrounding areas. 

Conferees concluded that the IO-year period since the Idea was born had been a necessary “hatching’time. In 
the Interim, global environmental problems have arisen !o underscore the need for, and usefulness of. the ‘pared 
area’concept - the uniaue palrina in each reserve of a laroelv natural core area with an experimental area where 
manipulation IS carried out. The f&l that no overall biosph&‘reserve program of structured research and fundIng 
has yet emerged was viewed at Kal~spell as a plus. 

The rationale was that formulation of a structued program has been deferred until precisely the time when an 
open regional approach to such programming is becoming recognized as a way to handle a whole nest of newly 
emerging needs. 

“The beauty of the biosphere resewe idea,” said Haraden, “is its lack of rigldlty. It has attracted the participation of 
world science and government and at the same time has remained free to grow and adapt to the changing needs of 
the world. Thatb what we’re doing here al this conference - mvibng reqional interests 10 come in and be parl of the 
design.” 

They came, and they took part. Representatives of the ranching community for instance, endorsed the goal of 
coordinated research worldwide, and added 10 the paired-area concept the idea of studyinq existinq uses of adioin- 
ing lands. Cooperating private landholders and other public land managers would be parws to ti% research.and 
would engage m Ihe search for compatible uses. At the same time, the ranchers presented problems from the 
ranchers’ pant of view, and expressed allingness to explore with the biosphere reserve people ways in which their 
interests could be sewed within a framework of genetic presewatlon and ecosystem inlegrlty. 

The chairman of the Flathead River Basm Environmental Impact Study steering committee summed up the need 
to involve all local interests in the ongoing studw “so that the research results are mternaiized within the region,’ 
and the necessity of acquainting the reglow around biosphere reserves wth the direct tie-in between a healthy 
ecosystem and their own water taps, dinner tables, bank accounts, schools, clubs and churches. 

Bill Gregg, NPS coordinator for MAB, called the biosphere reserve concept “a whole new dimension in world con- 
servatlon.” and Robert Scace of Reid, Crowther & Partners. Lid.. a Canadian firm of consultino enoineers and olan- 
ners, sounded the closing note-a recognlbon that biosphere resew sludies include man & thz most important 
change agent in the environment: 

“Let us not leave here,” he said, ‘without recognizing that in bmsphere reserves we witness the coming together 

of the biophysical and the human ecologfcal ends of the biosphere spectrum.” 



Representative An
Being Created a

By Robert Cook 
The Jamaica Bay Wlldllfe Refuge. a pad of Gate- 

way NRA. consists of 9.155 acres of saltwater bay, 
marsrt; and upland habttats scanered among 25 is- 
lands in southern Brooklyn and Queens, New York 
City. Established in the early 1950s by the City De- 
partment of Parks, the National Park Service took 
over the Refuges’s management in 1974 with the 
establishment of Galeway. 

Tradittonally, refuge management has focused on 
birds; techniques such as tmpoundments. water level 
manipulation, and food and cover plantings have 
been quite successful. Nearly 320 bird spews have 
been recorded. 

Contrasting sharply with such avian divers@ is the 
scarcity of amphibians and reptiles (colleaiveiy 
known as herpetofauna) in the refuge. Of course, 
there are fewer species in these taxa lo begin with, 
but other factors also have contributed to their paucity 
here. Their mobility is limited, so dispersal is a slow, 
dlfiicult process. Originally, the islands of Jamaica 
Bay were all salt marsh. Dung this pertod the 
herpelofauna of the surrounding Brooklyn-Queens 
mainland were numerous and diverse. However, be- 
cause of the unsuitability of salt marsh as habitat for 
most “herps,” few spews occurred in Jamaica Bay ii- 
self. In this century, dredging and landfill have 
created new upland and freshwater habliats on some 
of the Bay Islands. At the same time, urbanlzatlon 
was eliminating most of the mainland’s origtnal her- 
petofauna and reducing the remaining species to 
remnant populations. Thus, three factors-restricted 
movement ability habitat changes m ano around 
Jamaica Bay, and the insular nature of Jamaica Bay 
Wildlife Refuge -have combmed to produce a her- 
petofauna less diverse than the presently available 
h&tats of Jamaica Bay might be expected to 
supporl. 

In 1979 elforis began to inventory and determine 
population status of the Refuge’s herpetofauna. So 
far, three species have been determined to occur as 
breeding populations. These are Fowleis Toad (Bufo 
woodhousei fowler!), Eastern Garter Snake 
(Jhamnophn s. s~rtalis), and the Northern Diamond- 
back Terrapin (Malaclemys t. terrapm). The first two 
are still common along the Bay’s pertphery, while the 
terrapin IS basically restricted to salt marsh and 
hence, has always been present. Four other species 
also have been relocated. The Snapping Turlle 
(Cheiydra serpentin@ may represent remnants of an 
indigenous salt-marsh dwelling population; the Easi- 
em Painted Turtle (Chrysemys p. pi&), the Eastern 
Box Turtle. and the exotic Red-eared Slider 
(Chrysemys scripta eiegans) are most likely released 
pats. 

Followmg mventory a two-phased plan was devel- 
oped, calling for habitat improvements and introduc- 
tion of regionally native species suIted to the habitats 
originally and newly present. While intentional mtro- 
ductions of a non-natwe species mto natural eco- 
systems generally are frowned upon by biologists 

and by National Park Service policy, the unique cir
cumstances of Jamaica Bay within the New York 
metropolitan area justifrad such a course. In manag- 
imal Community 
t Jamaica Bay 
Ing Jamaica Bay as an ecosystem where natural pro- 
cesses are to be preserved and restored. park mana- 
gers envisioned establishing an animal community as 
representative of area-wide pre-urbanization condi- 
tions as desirable. 

The introductions serve two purposes. First, they 
will create a more diverse animal community. with 
more complex food webs and greater ecological sta- 
bikly. Secondly, considering urbanization trends. the 
fate of many remnant populations is much in doubt. 
With the extirpation of these remnants, the focal 
forms of many species would exist only as museum 
- An NPS technician reieases Sprrng Peeper ladpoles mfo /reshwaler habilat al Jamaica Bay Wlidlife Refuge. 

The Noilhem Spnng Peeper (above) was collectedat JFK A~rpoit to he/p establish a populatloon ot thrs species at 
JBWR Pholos by Roberl Cook and Don Riepe. 
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Northern Diamondback Terrapin is an estuarine turtle common II) the saR marshes throughout Gateway NRA. 

specimens, and the living gene pools they represent are remnant animal populations running out of 
would be gone. Here al Jamaica Bay, and throughout habitat, with no chance of finding new habitats on 
Gateway, we have habitats relatively devoid of ani- therr own. 
mals, while throughout the Long Island area, there In the spring of 1980 the program began, with 
r

Refuge, Gateway NRA. 
GWS Strategy Confe
Protection set O

The George Wright Society’s triennial meeting, 
Oct. 19, 19, and 20, 1982, in Washington, D.C.. will 
consist of a Strategy Conference on the Protection of 
Natural and Cultural Resources: A Research and 
Education Agenda for North America. 

The meeting will consist 01 two days of invited 
papers on topics that make up the spectrum of cul- 
tural and natural rasourca protectron problems. Each 
speaker wrll be allotted approximately an hour - to 
outltne and illustrate progress and problems in the 
subject area. Sessrons wrll run concurrently with 
three each in the mornrng and afternoon of the first 
two days for a total of 24. 

Part One will cover 12 subjects: The Natural Re- 
sources 01 National Parks, Natural Landmarks (in- 
cluding World Heritage Convenl~on Sites), Marine 
and Estuarine Resources, Rivers and Trails, Wtlder- 
ness, Urban Green Space International Biosphere 
Reserves, Barrier Islands. State and Provincial Parks 
and Forests, Agricultural Ecosystems, Natural Re- 
sources of the Megalopolis, and Research Natural 
Areas and Research Parks. 

Part Two will cover an additional 12 sublects: The 
ence on Resources 
ct. 18.20 in D.C. 

Cultural Resources of National Park Systems. Histot- 
ical Architecture, Cultural Resources in Public Own- 
ership at the Stale, Provincial and Local Level, Histor- 
ical Engineerings (including Industrial Archeology), 
Prehistorrc Archeology, H~slorvX Districts and Neigh- 
borhoods, Histortc Archeology, Submerged Archeo- 
logical Resources, Maritime Resources, Rehabili- 
tated HIstorical Propenres, Historical Landmarks 
(including special Historic Homes as of National 
Leaders), and Rural Cultural Landscapes. 

n’ workshop will be convened the morning of the 
third day for each of the 24 topics, led by the speak- 
ers on each topic and aimed at a forward look at the 
subject matter and an assessment of “where do we 
go from here? Eight raparteurs will be assigned to 
cover the 24 workshops, three workshops per rapor- 
teur. 

The third day afternoon, the eight raporteurs will 
deliver the workshop reports to the conference and 
the meeting will be adjourned. Proceedings of the 
Conference will be published as an wsue of the 
George Wright FORUM, and will include the 24 
papers and.edited workshop reports. 
4 
habitat rmprovements as the first step. Such work for 
amphrbians and reptiles is based on the same princi- 
ples as apples to birds and mammals: to provide 
food, water, cow, and any other special life require- 
ments. Small freshwater ponds were created by hand 
using high schoo student volunteers or, in one case, 
wrth a bulldozer. Aquatic plants and brush were 
added to provrde food cover, perches, and egg de- 
position sites for amphibians. 

Driftwood boards were relocated unobtrusively rn 
meadows and woodlands as cover for snakes, toads, 
frogs, and their pray. Piles of leaves (disposed of 
each fall by urbanites) and wood chips (refuse from 
urban street tree maintenance efforts) were situated 
to provide cover and hibernatrng and nest sites. 

Having efiected habitat improvements, the intro- 
duction of herps was begun, according to sell-rm- 
posed restrictions on what is to be introduced. First. a 
list of 14 potential species was developed, with Intro- 
ducttons to stan with spews of the lower trophic o1- 
ders and to end wtth higher order predators. Sec- 
ondly, animals had to be obtamed locally, since Long 
Island is a distinct zoogeographical entity. Finally, 
populatrons horn which collections were to be made 
either already had to be faced with extirpation or had 
to be large enough to sustain collecting without be- 
coming extirpated. The goal was not to wipe out one 
population to establish another. 

The amount of field work required for this type 01 
project can be tremendous. Collecttng is trme con- 
sumrng and there are many unknowns, foremost of 
which is show many mdividuals are necessary to es- 
tablish a breeding populatron of a given species? 

Since 1990, the project effort has concentrated on 
three species. Breedrng pairs of Spring Peepers 
(Hy/a c. cruc;fer) were collected on April nights from 
the freshwater marshes adjacent to the runways of 
nearby Kennedy Airport and released into the fresh- 
water ponds of Jamaica Bay. Later on, tadpoles were 
netted at the airport and similarly released in Jamaica 
Bay. 

Twenty-five Northern Brown Snakes (Sforeria d, 
dekayi) were released in one secluded part of the ref- 
uge. Recaptures of marked indivrduals have shown 
survwal aHer two months, but it still is too soon to 
know whether or not a breeding population exists. 

Laslly, Eastern Box Turtles have been collected 
from a parcel of land in nearby Suffolk County slated 
for sub-division -the beginning of the end as far as 
the box turtle population is concerned. Finding these 
animals has been a slow process in which chance is 
a big factor, so it will take several years to complete 
work on this species. 

Thrs program to enhance an animal community is 
not one where dramatic results will occur overnight. 
Many more years of collecting, marking, and monitor- 
ing these animals and their habitats will be necessary 
to accomplish the overall objective-establishment of 
a balanced, self-perpetuating animal community as 
representative of pre-urban New York as possible. 
Considering trends in population growth and urban 
develonment, Jamaica Bay Wildlife Refuge and other 
Gateway natural areas may someday be the only 
places left in New York City where visitors can axparr- 
ence the native wildlife of the area. 

Cwk is a Park JechnMn al Jamaica Say W/d/Me 



Aquatic Studies 
at Indiana Dunes 

By Douglas A. Wilcox 
The dunes along the southern tip of Lake Michigan 

are remembered m sc~ent~flc clrclesiorthe pioneering 
work in ecology conducted there by such notables as 
Henry Chandler Co&s and Victor E. Shelford. Less 
well-known is the facl that the areas between the 
dunes generally confa~n water, exhibiting a variety of 
forms whtch includes peallands, marshes, sedge 
meadows, hardwood swamps, lnterdunal and intra- 
dunal ponds. and small streams and rivers. Despite 
human settlement of the area long before IndIana 
Dunes National Lakeshore was establlshed. many of 
the aquatic resources in the park retain much of their 
natural character. Unfortunately. some areas have 
been and continue to be threatened bv human ac- 
tivities. 

These threats resulted in the establishment within 
the oark of a Science Division. consisiina of a Chief 
Sci&tisl and four profewonals special&g in water 
resources, air resources, biology, and plant ecology, 
respectively. The issue atiracting the most publnly 
and receiving the most attention from this science di- 
vision was a threat to Cowles Bog Naf~onal Natural 
Landmark from dewatering of the nearby construction 
excavation of Bailly Nuclear-l, a nuclear power plant 
whose constructw had been delayed smce 1977 by 
the Nuclear Regulatory CornmissIon. Coupled with 
the dewatering issue was a problem of the opposite 
extreme, flooding of part of the wetland by seepage 
from fly ash settling ponds operated by the same 
elecfr~cal generating company. 

The seepage problem was resolved by an agree- 
ment behveen the Depaltment of the Interior and the 
power company that the company would seal the fly 
ash ponds. The dewatering threat perslsted. Studies 
of the Cowles Bog Natfonal Natural Landmark began 
in 1979 with the Intent of characterizing the true na- 
ture of the wetland, ldentlfying any exlstlng threals 
and Impacts, and predicting the impacts that might re- 
sult once nuclear plant construction resumed and de- 
watering of the excavation was increased. 

Results indicated that the peatland was a mlnero- 
frophlc, groundwater-fed fen, rather than a pteciplta- 
tion-fed bog, and that the groundwater sowce was a 
confined aquifer under hydrostatic pressure. As data 
continued to be collected, It became evident that 
Cowles Bog ftt the deflnltion of a spring mire: a con- 
vexly mounded peatiand forming over a spring head, 
the height of the convex peat mass being a funcllon 
of the hydrostatic head of the spring and the contain- 
mg volume of the peat. 

This discovery became very important when the 
power company determmed that It would be neces- 
sary to acfively pump waler from this same confined 
aquifer at the excaval~on site as part of the dewaier- 
iog activities. U.S. Geological Survey computer mod- 
ellng predicted that the pumping could cause a 
decrease in the hydrostatic head under Cowles Bog, 
resulting I” several powble negative impacts lo Ihe 
wetland. Before futther research efforts were fully 
geared up or a full-fledged confrontation erupted, the 
issue was defused the power company announced 
the termination of 11s construction plans for economic 
reasons in the late summer of 1981. 

While the Cowles Bog confroversy was raging, the 

other aquatic resources of the park were not neglect- 
Cow/es Bog wetlands are shown m thrs aerralpholograph fhepowercompany;s in /he foiegroundandthe hia- 
lional Natural Landmark is indrcafed by the arrow n the background 
Pinhook 8og is a road sail-rmpacted area showng skeiefons 01 deao tamaracks and invading caltai’s 
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eral indexes were developed and these statistical 
ed. Monitoring of small streams and ditches and the 
Llttle Calumet River for numerous water chemlsiry 
parameters was coupled with aquatic fauna studies, 
espectally on the “Little Cal,” a salmonid migration 
Stream Integral to the Indiana Depariment of Natural 
Resources Great Lakes fishery program. Monitoring 
of beaches and streams for bacterial contents has re- 
sulted in numerous requests lo county health depart- 
ments to take action against landowners with faulty 
septlc systems. Hugh bacteria levels on several occa- 
sions at one of the Lake Michigan swimming beaches 
were traced to sewage treatment plants on the Linle 
Cal that were unable to handle combined sewer loads 
dunng heavy rainfall periods. Studies conducted on 
many of the 150 Inlerdunal~lntradunal ponds in the 
240 hectare Millar Woods section of the park have 
identified threats from human activities around the 
park periphery These threats include an industrial 
landfill and road salt-laden runoff from a parking lot. 

Road salt runoff has proven to be responsible for 
one of the most evident environmental impacts found 
in the park. Pinhook Bog, which occupies an ~a- 
block depression in the Valparaiso moraine, appears 
to be isolated from mineralized groundwater flow and 
to rely on precipitation for its water supply. Runoff 
from a sodium chlorine (N&I) road salt storage pile 
located on I-80190 adjacent to the bog drasttcally al- 
tered the water chemistry of a portion of the bog, re- 
sulting m the de&h of many native bog plants and the 
mva~~on of more salt-tolerant plant species. The 
mafor study conducted here has shown an obvious 
correlation between aquatlc vegetation changes and 
the salt concentrations of the water held m the root 
zone of the floating peat mat. More importantly, the 
salt concentrations in the root zone have been shown 
to be decreasing as heavy rainfalls have leached the 
salt to lower levels. The native vegetation, especially 
the sphagnum mosses, have reponded to the racov- 
arIng water chemistry by reappearing in areas where 
earlier they had been eliminated. 

The recovery of Pinhook Bog can be attributed, in 
pati, to the working relationship between wence and 
management. Recommendations from science to 
park management resulted in the termination of salt 
storage activities at the site by the hlghway depad- 
ment and alteration of the highway drainage system 
to reduce direct runoff from the highway into the bog. 
This has allowed natural processes (precipitation) to 
ameliorate the problem. 

The Cowles Bog study, the Pinhook Bog study, and 
nearly all the other studies conducted by the Sctence 
Division are in response to the needs of park man- 
agement. Intelligent management decisions must be 
based on accurate informatlon. which is often avail- 
able only aHer detailed study by professionals in the 
held. In that light, future water-related work at Indiana 
Dunes will involve continuation of many of the current 
studies and the addition of a few more. Emphasis will 
be placed on studying changes in the Cowles Bog 
wetlands following termInalion of fly ash pond seep 
age and identifying the nature of materials that leach 
from the industrial landfill into the surface and 
growdwater systems in Miller Woods. As wth much 
of the work done by the Science Division at Indiana 
Dunes. input from several staff disciplines can en- 
hance the value of the research being conducted, re- 
flecting the importance of adequate science staffing 
at the park level. 
Carrying Capacity 
In I~ne with the generally recognized need to deftne 

the level of human use that can occur an a gwen natu- 
ral system before resource degradation takes place, 
the National Parks and Conservation Associatux 
(NPCA) is assisting the NPS in a new atlempt to da. 
fine carrying capacity in parks. 

In 1978, Congress passed the National Parks and 
Recreation Act (P.L. 95.625), Section 604 of which 
stales that: “General management plans for each unit 
(of the NPS) shall include, but not be limited to: *‘* (3) 
identification of and implementation commitments for 
visitor carrying capacities for all awas of the units.’ 

NPCA. funded by a foundation grant, has con- 
tracted with the University of Maryland to examfne the 
current slate of carrying capacity development for 
land managing agenaes. The first step WIII include a 
literature search of all research, with emphasis on re- 
search from the parks. The final product will serve as 
an initial evaluation and synthesis, documented in a 
public sewice career with the Bureau of Commercial 
Ftsheries and has been with NPS since 1972. 
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Project Underway 
report with recommendations. The final synthewed 
approach to determinmg carrying capacity WIII then 
be tested in several park areas, as methodology re. 
finement and improvement continue. 

The stated goal IS to provide some consistency in 
park managemenls approach to human user limits. 

NPCA IS appointing a 30.person panel to owww 
the process and revlaw recommendations. In all, 
about 15 NPS employees will partiapale, includmg 
superin:endents. representatives from sociology 
(Don Field), DSC, and WAS0 (Ro Wauer). NPS par- 
ticipation will include two 01 three meetings and some 
review of materials by mall. NPCA is conslderlng a 
sympowm on carrying capacltles upon completion 
of the contract work. 
Clark Named 
To PNR Post 

Shirley Clark recently was named AK and Waler 
Qualtty Coordinator for the Pacific Nolthwest Region. 
She is responsible for the regional programs mvolv- 
ing vlsiblllty, air quality monitoring, prevention of sig- 
nificant deterioration (PSD) permits, and acid precipl- 
tatton analysis. 

Before surfacing in this new assignment, most of 
her work centered on compliance with the National 
Environmental Policy and Clean Air Acts. Creation of 

the new coordinatois position, in the Division of Sci- 
ence and Technology, will enable the Park Service to 
better utilize her scientific air and water qualify analy 
sis skills. 

Shirley has a B.A. in biology from Park College, 
Parkvllle, Missouri and MS in limnology from the 
University of Washington. In graduate school her 
work dealt primarily with water quality studies. AHer 
college she worked for two years as a biology instruc- 
tor at Simmons College in Boston. Clark began her 
Fire Management 
Softwear Developed 
A software proposal (FIREPRO]. approved by the 

ADP Executive Review Board m Washington in Apnl, 
is scheduled for completion Nov. 1, 1982, according 
to Scotl Erickson, Branch of Fire Management, 3905 
Vista Ave., Boise. ID 83705. 

The software package is being developed on the 
basis of information manually run m 13 NPS pilot 
areas ranging in we from San Juan Island to Yo- 
semlte and the Big Cypress. The computer program 
will first be run lhrough on these 13 areas, after which 
FIREPRO wtll be used to analyze the 96 first prtority 
parks in the System. Enckson, who is key person for 
the pro@ esttmated thal all 96 park analyses 
should be completed between December 1982 and 
February 1983. 

The package wll enable computer analysts of fire 
management programs such as fire occurrence, fire 
weather observations, and Nallonal Interagency Fire 
Qualification System. Outputs will include fire sea- 
son, normal fire year, organizatlonal complexity, ra- 
qwed inttial attack personnel, and a summary of pre- 
suppressIon, acquisition, and prescribed burning 
needs. The U.S. Forest Service computer in Fort Col- 
lins, CO will be used when the FIREPRO package is 

complete. 

research note 
The second Annual Reporl for the University of 

Idaho, CPSU, profiling all the research and other ac- 
tivities undertaken by the Untf in 1981 conia~ns a de- 
scription of a project using social indicators to help 
monitor ecological change in the Olympic NP Bio- 
sphere Reserve. Variables chosen by Gary Machlis 
for this experiment, on the basis of their potential to 
impact the Reserve, were population growth. exploi- 
tation of natural rasourcas. industrial development, 
and tourism. Social indicator selection was based on 
three criteria: availabllhty, time frame (data collected 
over greater time periods being preferred) and rele- 
vance to ecological conditions of the Reserve. Sev- 
series were combined into a report for Olympic NP 
managers. 



A Bor
Problem

By Glen F. Cole 

Editor’s Note: /f IS the p&y of Park Science to 
hold footnotes, Me&w nted, and extensive use of 
Latin names to a minimum. However I” some cases 
fhe Bu//el;n~ goai of reporting science in the parks in 
terms of managemenf of the parks can be better 
served by adhenng to a journal-like style. The qoes- 
t;ons addressed here, both snenbfic and managerL?t, 
can best be considered n the light of a/i the mforma- 
tion contained in the literature nted. For thaf reason, 
the guide/;nes have been eased to accommodate this 
art~leb form and sty/e. 

The Park 
Voyageurs National Park is in northern Minnesota 

and borders Canada on the north and east (see 
map). About two-thirds of the park is land and the re- 
mainder IS made up of numerous lakes. Lake and 
land areas show the effects of glaclatton that exposed 
Precambrian bedrock. 

Voyageurs is the only U.S. national park on the 
mainland !n a southern boreal forest region. Isle 
Royale IS also in this region, but II has a characteristic 
Island biology. 

Explorations for gold, uncontrolled hunting and 
fishing, logging, homesteading and finally resort and 
wmmer home development occurred after the area 
was unsuccessfully proposed as a park in 1691. The 
park was finally established m 1975 and is to be ad- 
minlstered in accord with the Act of 1916 (36 Stat. 
L

eal Forest P
s and Appro
U.S.C. l-4). These Acls of Congress reqwe that the 
park preserve represental~ve examples of its scenic 
natural enwronments and native wlldllfe to the extent 
possible. 

The establishment of the oark led to research on 11s 
vegetation and wIldlife. F&search results are an a 
wes of technical report.’ ‘The following brie1 sum- 
maries of orlglnal and present conditions are lrom the 
data m these reports. Final recommendations attempt 
to hollow the park’s legislallve mandate. 

Original Conditions 
Early land survey and logging records show orlgi- 

nal lorests were a disturbance-influenced mosatc of 
dinerent kinds of climax, subclimax and seral vegeta- 
tion. Uplands mainly had spruce-fir (Paa glauca 
Abies balsamea), Pine (Pinus strobus, P res~nosa or 
P banksnna) or aspen (Populus tremulo;des) domi- 
nated communities. Lowlands had black ash (Frax- 
inus nigra), eastern white cedar (Thuya ocndentaks), 
willow (MIX spp.), alder (Ahus rugosa) or muskeg 
(stunted black spruce, spagnum moss and evergreen 
shrubs) domtnaled communities. 

Th!s diverse vegetation supported populations of 
four different cervid spews. Woodland caribou (Ran- 
gffer tarandusj and moose (Aices aIces) were more 
abundant than either white-tailed deer (Odocorleus 
vrgunanus) or elk (Cewus elaphus). These, and 
other smaller herbivores, supported a characteristic 
predator and scavenger fauna that included the east- 
ern timber wall (Cants lupus), wolverine (Gulo iucus), 
ocation and boundaries of Voyageurs National Park. 
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pennant!) pine marten (Manes americana), raven 
(Corvus corax) and bald eagle (Haiiaeetus ieuco- 
cephalus). Other records show the area’s large lakes 
orlglnally had extensive beds of wild rice (Zzania 
pa/urns) and indicate that a variety of associated fish 
and wildlife species were more abundant than at 
present. 

Present Conditions and Causes 
Loggmg and or associated Ilres, mainly between 

1913 and 1936, changed poti~ons of the pme and 
spruce-fir communliies on uplands to aspen com- 
munitles. Natural succession and disturbances will 
reestablish representative natural conditions on 
these areas and maintain such conditions on other 
park areas. However, the present practice of sup 
pressing all lifes as rapidly as powble WIII eventually 
allow pines 10 be replaced by other vegetation, re- 
duce other types of diversity, and increase the oppor- 
tunities for catastrophic fires or insect outbreaks. 

Uncontrolled hunting ellmlnaled woodland caribou 
and elk from the region and reduced the moose popu- 
l&on to such a low level that loss of genetlc diversity 
due to inbreeding may prevent recovery White-tailed 
deer temporarily increased following logging, but 
have since declined - initially because of forest suc- 
cewon and more recently, the additive effects of wolf 
predation. Calculations suggest that these overall 
declines in the numbers and kinds 01 native cervids 
have reduced the amount at wnler and early spring 
food that they supply for native predators and scav- 
engers 10 one-third 01 what it was orlginaily.’ Species 
535) and its amendments and supplements (16 Canada lynx (Lynx canadensrs), fisher (Martes 



such as the wolverine and Canada lynx no longer 
occur as breeding populations and’the p&s wolves 
and bald eagles are declining. In contrast, abundant 
food exists for woodland caribou, moose or elk (if 
moose densltw remain low) because the niches for 
these species are essentially vacant. 

Dams constructed al the outlets of Rainy and 
Namakan Lakes in the early 1900s also have influ- 
enced park ecosystems. Periodic reports by Cana- 
dian and U.S. engineers (park files) show that yearly 
water level fluctuations with the dams have averaged 
1.1 meters (3.6 feet) in Rainy Lake and 2.6 meters 
(9.3 feat) I” adjolnmg Namakan. Kabetogama, Sand 
Point and Crane Lakes. Calculated “naturai’ fluctua- 
tions over this same 1909-1980 period averaged 2 0 
meters (6.7 feet) in Rainy Lake and 1.9 meters (6.4 
feet) for the Namakan cha!n 01 lakes. These calcu- 
lated values seem high in comparison to actual mea. 
surements of natural fluctuations in adjoining Lac La 
Croix. which averaged 1.6 meters (5.3 feet) from 
1929 to 1981 .6 Until the accuracy of calculated ‘hatU- 
ral’ levels can be checked, the Lac La Crotx average 
IS considered to approximate what the mean natural 
fluctuations would be in both Rainy and the Namakan 
char of lakes. 

Regulated fluctuations also have differed from nat. 
ural fluctuations in timing by their usually having lake 
levels rwng through, instead of peaktng. m June and 
usually hawng July peaks; by having stable instead of 
generally declining levels over summer and fall; and, 
in the case of the Namakan chain, by hawng declines 
of about 1.6 meters (6 feet) instead of about 1.1 
meters (3.6 feel) over winter (November-March). In 
the Namakan chain of lakes. the once extensive beds 
of wld nce have been replaced by other aquatic veg 
etatlon in response to the changed water regime, and 
the greater over-winter water level declines leave 
beaver and muskrats without shelter or food and de- 
water northern pike (Esoxlusc~us)spawning areas. In 
all four lakes, the rapidly rising lake levels through 
June regularly flood the nests of shore and marsh 
nesting birds, and the stable lake levelsover wnmer 
and fall allow sand or silt to accumulate on walleye 
(Stuostedian v#reum) spawning areas. 

Recommendations 
Based on the data summarized above, the follow- 

Ing actions seam necessary to preserve representa- 
tive examples of natural southern boreal forest 
enwonments and their native wildlife in Voyageurs 
National Park 

1. Allow natural fires and/or prescribe burn within 
sub-units, where fires can be confined, to maintain 
pine stands and other kinds of vegetational diversity 
and reduce the oppotiumties for large calastrophlc 
fires or msect outbreaks to occur; 

2. Reestablish viable woodland caribou,, moose 
andcor elk populatmns to restore food for native carni- 
vores, develop a more representative nallve fauna. 
and increase opportunltles for park visitors to sea 
wildltfe; 

3. Approximate the magnitude and timing of natu- 
ral fluctuations m lake levels, except in years with un- 
usually high or low prec~p~fation. to reduce the fre- 
quency of adverse waler level effects on wild rice. 
fish. and other wIldlIfe without conflicting with flood 
control. navlgatlon needs or other authorwed uses of 

water. 

The first two actions tnitially can be camed out on a 
small scale and crlllcally evaluated by applied re- 
search. This approach has been used in other na- 
tional parks’.’ and should show the most effective 
ways to carry out operational programs. Small scale 
reintrcdutilons of native cenrlds also could test van- 
ous hypotheses and wildlife managment concerns 
about the effects of parasttes in mtxed cervid species 
systems’ and about the Impact of inbreedlng in 
moose. 

The third actlon, effecting changes from the pres- 
ent system of regulating lake levels, would have to 
be authorized by an International Joint Commission. 
Because Rainy Lake has three times the storage ca- 
pacity of Namakan, Kabetogama, Sand Point and 
Crane Lakes combined, allowing it lo fluctuate 1.5 in- 
stead of the present 1.1 meters (0.4 m lower) could 
reduce the fluctuations in these other lakes from 2.6 
to 1.6 meters (1.2 m from these becomes 0.4 m in 
Rainy). With mean fluctuations of about 1.5 meters in 
Rainy and 1.6 meters in the other lakes. runoff peaks 
in June instead of July, summer to fall declines of 0.4 
meters in Rainy and 0.5 meters in other lakes, and 
over winter de&as of 1.1 meters in all lakes, almost 
the same amount of water (about 2% less) is stored 
over winter as with the present mean fluctuations. Ad- 
justments can easily be made to store the same 
amount of water if this is considered esseni~al. The 
ecological effects of these or any other changes from 
the present regulation system also could be mom 
tored and evaluated bb applied research. 

’ Cok?, G.F 1979. Misswvor;ented research in Voy- 
ageurs Nalionai Park. Proc. of 2nd Conf. on SC;. 
Res. R the Nat. Parks. San Francisco, Calf Nat. 
Park Ser Wash. DC. 1980. 612 pp. 

’ Coffma”, M.S., Rakestraw, L. and Ferris, J. E. 1980. 
The fire and fogg,“g histoiy of Voyageurs Nabnai 
Park. FKlai &pod, Mich. Tech. University 108 pp. 
(Memo). 

’ Kurm;s, V Merriam, L.C., Jr, Aaseng, N. and 
Webb, S. 1980. Primary plant communites of Voy- 
ageurs Nalional Park. Rapt. No. 3. College of 
Forestry Univer of Minnesota. 94 pp. (Memo). 

’ Wetmore, C.M. Lichens of Voyageurs National 
Park final Rept. Bofany Dept. Unwer of MNI- 
“esota. 37 pp. (Memo). 

’ Swain, A.M. 1981. Vegetat!o” and fre h&tory at 
Voyageurs National Park. F~nai Rept. to National 
Park Servce. Midwest Archeolog;cal Center. 20 pp. 
(Memo). 

‘Anonymous. 1979. H;sto”ca/ wafer levels sum- 
mary, Onfario. Inland Wafers Directorate, Waler 
Survey of Canada, Onawa, Canada. 71 pp. 

’ Cole, G.F 1976. Management nvolving grizz/y and 
black bears I” Yeilowstone Nabnal Park, 1970.75. 
US. Depl. of Intenor, Nat. Park Serv Natural Re- 
sources Rapt. No. 9.26 pp. 

‘Houston, D.B. 1981. Yellowstone elk: some 
Ihoughls on expenmental management. Pacific 
Park Snence Vol. 1 -No. 3. National Park Serv;ce, 
U.S. Dept. of lnter;or 4-6 

’ Cole, G.F 1981. Alternatwe hypofheses on ecoiog,- 

cat effects of memngeai parasite (Parelapho- 
strongylus tenuis) J. Unnesola Acad. of Sc;ence. 
47;/1)8-10. 
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Two captive-reared peregdne chicks are rap&d to 
the nest by Rob Roy Ramey of the Predatory Brd Re- 

search Group at Santa Cmz. (Pholos by Oregon 
Dept. of Fish and Wi/d/ife. 



Peregrin
Continu

By Mark Forbes 
The peregrine falcon IS on the brink 01 non-exlsi- 

ence ,n Oregon. In the 1930s there were 39 known 
active peregrine nests: today there is only one, at 
Crater Lake National Park. The pair of birds that use 
this site have had only marginal reproductive success 
the last few years. 

Peregrine falcons have been observed within the 
park since the late 1800s. Reports of single birds 
were received, but no pairs were seen until July 
1979, when a USGS research party working inside 
the caldera observed three peregrlnes and reponed 
the mformalion to Park officials. The U.S. Fish and 
Wildlife Service (IJSFWS) was informed and a re- 
search biologist from that agency was sent to the 
Park. After a day of searching the nest ale was lo- 
cated. It was determined that the site was active, the 
peregrine had successfully fledged two young, and 
lhat one addled egg remanned in the nest. The birds 
were observed for the remaining wmmer months and 
after their fall departure, a National Park Service 
team descended Into the nest lo retwe the addled 
egg and any prey remans. 

The recovered material was sent to the USFWS for 
analyw This analysis closely paralled data gathered 
e Rescue 
e at Crater

lrom other addled peregrine eggs: Egg shell thinning 
was 19 percent and DDE shell levels were 19 parts 
per million (ppm). 

The steady decline in peregrine populattons has 
been tied directly to the use of the pestiade DDT. Re- 
sidues of DDT and subsequent by-products DDE, 
DDD and others were rapidly spread throughout the 
world after the chemical came info widespread use in 
the mid 1940s. This contamlnalion is associated with 
eggshell thinning and reproductive failure among a 
number of bird species, lncludlng the peregrine. 

Eggs with thin shells are easily broken or damaged 
during incubation but an even more serious problem 
is dehydration, which causes embryos and develop 
ing chicks to die before hatching. The peregrine 
population dropped so low in the U.S. that the 
species was listed as endangered. 

In 1980 it was decided to observe the nest ate but 
take no direct management action to assist in the re- 
productive wccess of the birds. The pair returned to 
the site in the spring and laid three eggs, none of 
which were ~!iable. The eggs were recovered in early 
September and sent for analysis. The results were 
the same as I” 1979: 18-19 percent shell thinning 
with an 18 ppm DDE level. 

The Crater Lake NP staff met with the USFWS. 
Oregon Department of Fish and Wildlife (ODFW) and 
the Predatory Bird Research Group (PBRG) during 
the fall and winter of 1980-81. A management plan 
was wtten followmg the guldelmes establIshed in a 
draft Pacific Coast Peregrine Falcon Recovery Plan. 
The p&s plan was submllted to the USFWS for 
formal consultation and approved as requwd under 
Efforts 
 Lake 

The consultation process required almost two months 
with approval given two days before the management 
action was planned. 

This plan called for a site “manlpulaiion” wolvlng 
personnel from several agenws and organlzattons. 
Climbers from PBRG would rappel into the site. re- 
move any eggs and in turn replace captive-bred 
young. The technique had been developed and re- 
fined by Cornell Unwersity and the Peregrine Foun- 
dation at Fort Collins, CO. The PEIRG located at the 
University of Santa Cruz had performed stmilar man- 
~pulal~on in Mfornia and was willing to assist on the 
Crater Lake project. 

A nest site observer had been hired in early April to 
watch the birds. record their activities and establish 
when the female laid the clutch 01 eggs The mdl- 
vidual hired was ideally suited for the asslgnmeni He 
had worked with the FWS rehabilltaiing Inlured 
peregrines, he could cross-country ski to the site. 
and he enjoyed the solitude and isolation 01 the 
asslgnmeni. 

The peregrlnes returned and began their courtship 
in early April. By the end of the month, three eggs had 
been laid. The manipulation was scheduled for 10 
days follcwng the egg-laying date. This time period 
was crItical to ensure acceptance of transplanled 
birds yet minlmlze potential for egg dehydrailon. 

Several days were needed to organize loglsiics 01 
air and land travel, with each mode of transporlatlon 
located in the best powble postt~on. Considering Ihe 
potential lor error, the man~pulatlon process went 
smoothly. 

The young captive-bred chicks were flown to the 

Section 7 of the Endangered Species Act of 1973. site by helicopter and hand curled to the stagtng 



will continue for al least three more years. The ODFW 

IO 
regional 
highlights 

Alaska Region 
Francis J. Singer, research wildlife biologist. IS now 

stattoned in the Alaska Regton, having arrived there 
by way of Glacier NP. following a four-year stint at 
Great Smoky Mountains NP. His work there was 
largely on ecology, numbers and impacts of exotic 
European wild boar. A lkst of publlshed reports by 
Singer and avatlable from him at the Alaska Regional 
Office, 540 West Fifth Avenue, Anchorage, AK 
99501. includes: 

‘Wild Pig Populations in the National Parks,‘in En. 
vironmental Management, Vol. 5, No. 3. pp. 263.270; 
~Home Ranges, Movements, and HabItat Use of 
European Wild Boar in Tennessee.” in Journal of 
Wl/d/ifa Management. Vol. 45, No. 2, pp. 343.353; 
~Forage Relationships of European Wild Boar Invad- 
mg Northern Hardwood Forest,” in the Journal of 
Witdkife Management, Vol. 45, No. 3, pp. 746.754: 
“Food Availability, Reproductton, and Condition of 
European Wild Boar in Great Smoky Mountains NP,’ 
Research Resources Management Report No. 43 
(available from Uplands Field Research Lab, Great 
Smoky Mountains NP, Gatllnburg, TN 37736); and 
“Some Ecosystem Responses to Wild Boar Rooting 
in an Eastern Deciduous Forest,” written with Wayne 
R. Swank and Edward E.C. Clebsch in 1981, also a 
Research/Resources Management Report for the 
Southeast Region, and avaIlable from headquariers 
in Atlanta. 

Rocky Mountain Region 
Papers delivered at the Kalispell. MT conference, 

“Toward the World Biosphere Reserve: Exploring Re- 
lationships with Adjoining Areas,‘wlll be published as 
a Proceedings near the year’s end. Following is a list 
of the authors and titles of the papers they presented 
at the June 22-24 conference: 

Kenlon Miller, IUCN-CNPPA, *Biosphere Reserves 
in Concept and Practice;’ Tony Bull, Parks Canada, 
“An Overview of the Situation with Respect to Water- 
ton Lakes National Park;’ Thurman Trosper, Ronan 
MT, “An Overview of the Situation with Respect to 
Glacier National Park;” Charley Russell, Twn Butte, 
Alberta, “A Perspective from the Ranching Commu- 
nity;’ C.J. Martlnka, Glacier NP, “A Wildltie Manage- 
ment Perspective;‘Ted Nicholson, Oldman River Re- 
gional Planning Commtssion, ~A Regional Planning 
Perspective;’ Will Holland, Canadian Forestry Serv. 
ice, “A Forest Management Perspective;’ 

John Marsh, Trent University, Ontario, *Research 
and Monitoring Needs in Managing Humans in Bio- 
sphere Reserves? Walter Moser, Univetslty of Al- 
berta, “The Case of Obergurgl, Austria;’ Jack Slan- 
ford, Unwersity of Montana, “Desirable Approaches 
to Ecosystem Research and Monitoring tn Biosphere 
Reserves: Barry Sadler, University of Victoria, “Re- 
search, Monitoring and Education in the Canadian 
ceptance. 

area. A climber from the PBRG rappeled into the nest 
with the young, removed the three eggs and was 
back on top withln 23 mm&s. The adult female had 
begun brooding the chicks before the climber had 
reached the top The two young were successfully 
raised by the adults and fledged 3-ii2 weeks after the 
manlpulabon 

The eggs were taken lo the PBRG facilities where 
they were specially treated with wax to prevent de- 
hydration. Two were hatched m mechanical m. 
cubators but the third was found to be dead. The two 
young. both females, were retained at the facility to 
be used in the captive breeding program. One was 
later mated with a male bird from Yosemite NP which 
had been injured I” a fall from its nest. 

The eggshell analysis results were similar to the 
previous years and indicated that the eggs would 
have failed had they been left in the nest. By all stan- 
dards the manipulation was successful in fledging 
two young in the wild, and the artificial hatching of two 
wild eggs which otherwe would have falled. 

The manipulation process was repeated thts year. 
Agam three eggs were removed and replaced with 
two healthy young. The two young have successfully 
fledged; however, all three wild eggs were found to be 
addled. Prelimlnafy date indicate the eggs died withm 
the first week of being laid and before the transfer 
was effected. 

Cosls for this project were shared by the NPS and 
ODFW. The NPS funds were all from the park’s 
operating budget. The State’s portion was a special 
non-game wildlife fund contributed by Oregonians 
through tax donations. The program at Crater Lake 
will expand its involvement in re-establishing pereg 
lines in the state Two sites have been located wh!ch 
are ideal habitat. Captive breed young will be intro. 
duced into the wild through a “hackmg’ process, pos- 
sibly to reoccupy historlc nest sites in future years. 

Such measures might seam futile, were it not for 
the hope that the long lived pesticide, DDT, will de- 
cline and the levels that reach raptors like the pere- 
grine wll subsequently diminish. Meanwhile, effolls 
will continue to insure the reproductive swxss of the 
peregrine until enwonmental conditions !mprove. 

Forbes is a Resource Management Spec;ast at 
Crater Lake NP All photos are couriesy of the 
Oregon State Depl. of Fish & Wiidlife. 

NOTICE!!! 
The Northern Yellowstone Elk: Ecology and 

Management by Doug Houston will be pub- 
lished by Macmillan and Co. in October, NPS 
installations wishing to purchase the book at 
pre-publication discounts should contact Linda 
Jackson of Macmtllan. 666 Third Ave., New 
York, NY 10022, (212) 935-2004. Discounts will 
vary according to the number of copies ordered. 
The 500.page book, with 160 illustrations, is 
deslined without doubt to be considered - for 
years to come-the defmitive work in the field. 
Rock!% and Adjacent Lands;’ Ray Herrmann. NPS 



Water Resources Lab, “Desirable Types of Baseline 
Studies in Biosphere Reserves? Vale+ Geist, Uni- 
varsity of Calgary, “Necessary Wildlifb Management 
Programs I” Biosphere Reserves:’ Stephen Kellerl, 
Yale University OE”hancmg Public Appreciation of 
the Role of Biosphere Reserves: Some Educational 
Prerequisites;” Boy Evison. Sequoia/Kings Canyon 
NP, “How Do We Momtor the Effectweness of the 
Biosphere Reserve? 

John Atkinson, Reid, Crowther and Partners. Ltd., 
and Marty Martinson, Parks Canada. ‘7he Soltd 
Waste Solution: Introducing a Centralized System I” 
Banff NP and Adlacent Lands:’ Mike Fay, Parks 
Canada, ‘Riding Mountain NP and Adlacent Lands: A 
Model Approach;’ William Worf, U.S Forest Service 
(ret.), “Developing Service Programs lo Meet the 
Challenge of Biosphere Reserves;” R. Michael 
Wright, World Wildlife Fund, ‘Providing FundIng for 
Biosphere Reserves and Similar Areas;” 

Jeffrey A. McNeely, World National Parks Con- 
grass, “Biosphere Reserves and Human Ecosys- 
tems;” Ossie Lindquist, University of Kuapio, Finland, 
“Biosphere Reserves from the European Perspec- 
twe;’ Effendy Sumarjda, Indonesia, “Biosphere Re- 
serves from the Southeast Asia” Perspective;’ Bruce 
Wilcox, Stanford University, “Biosphere Resewes 
and the Presewation 01 Biological Diversity;’ William 
P. Bregg, NPS, “The View from the Untied States;” 
George P. Francis, University of Waterloo and 
Ca”ada/MAB, “The View from Canada;’ and Harold 
Eidswk, World National Parks Congress, “A Global 
Perspective.’ 

WAS0 Region 
The Urban Forest Soils Workshop held in April at 

the University of Marylan$s Center for Adult Educa- 
bon was co-sponsored by USDA-Forest Sewice 
through the Consortium for Environmental Studies, 
State Un~verslty of New York - College for Enwon- 
mental Science and Forestry and the National Capi- 
tal Region - NPS. There were Sftywo registrants for 
the 2% day workshop, which included two informal 
evening information exchange sessions. 

The Monday anernoon session focused on general 
soils informatIon followed by hands-on soil texturing, 
a look at solI drainage classes in the field and a” op- 
portunity to observe a natural soil profile I” the field. 

Tuesdays acbvlties consisted of a” all-day field trip 
through the parks of NCR to observe trees and plants 
I” their urban settings with the locus on urban solIs 
and so11 management techniques. 

Wednesday I” the classroom dealt with case 
studies, new product reww. problem so11 sltuatlons, 
amending existing soli sItuatio”s and most mpor- 
tantly interacting early in the planning actlvlties for 
proposed slies. 

We have had considerable feedback from parhcl- 
panls and have been requested to perlorm a slmilar 
task at North Carolma State Urwers~ly and at the 
America” Society of Landscape Architects (ASLA) 
meet!“g I” West Virginia. Others have expressed 
similar interest. 

The workbook has been published and IS avalable 
from: Dr. David Karnosky. Executive Secretary, Con- 
sofiium (or Enwonmental Forestry Studies ‘, Gary 

Arboretum, Box AB. Millbrook, NY 12545 
*x* 

The Natural Science Diwon announces publtca- 
tlon of two Ecological Services Bulletins (ESB) and 
another publication I” the Swnlific Monograph 
Series. Numbers 6 and 7 in the ESB sews are Dutch 
Elm Disease and Ifs Management, and Herb,ndai 
Control of F~relree ,n Hawi Volcanoes Nahonal 
Park: A New Approach. Ecology and Sociai Behavior 
of the G&red Peccary m E2g Bend National Park is 
the 16th publication in the Scientific Monograph 
Series. 

Gary Johnston, science editor for the Natural SC!- 
ence Division, expects publication of three additional 
manuscripts later this year. They are The Climate of 
Yeliows/one and Grand Teton National Parks, Ecol- 
ogy of the Saguaro /I/: Growlh and Demography and 
The Value of Conserving Genetic Resources. Copses 
of the Sclenlific Publications List and Reprint List are 
wallable by writing to the Natural Science DIVISIO” 
(494), National Park Service, US Deparfment of the 
Interior, Washington, D.C. 20240. Guldelinesforsub- 
mitting manuscripts for publication in the Servicewide 
Publlcalions Program have been dtstributed IO the 
Regional Chief Scientists; researchers who want to 
submit manuscripts should contact their Chief Scien- 
tist for copies 01 the guidelines. Johnston said. 

Western Region 

A” update on the latest (April 30, 1982) volcanic 
eruptton in Kilauea Caldera was a hIghlight of the 
Fourth Conference in Natural Sciences, held June 2. 
4 al Haw Volcanoes NP and co-sponsored by NPS 
and the University of Hawail CPSU. Presentations by 
51 individuals were given to the 101 registrants, with 
special sessions on HawaIian goose (nene) biology 
and management, Metrosideros (oh(a) dieback, and 
research and management of Hawaiian Park re- 
sources, especially exotic plants and animals. 

Agendas are available from C.P. Stone, research 
scientist at Hawail Volcanoes NP, HI 96716; late this 
summer the Proceedings may be obtained from C W. 
Smith, CPSU director, Botany Department, University 
of Hawaii at Manoa, 3190 Maile Way, Honolulu, HI 
96822. 

Four publications by Dave Parsons, research SCI- 
entlst at SequowKings Canyon NP I” California are 
now available from Parsons al the park. They are 
“The Historical Role of Fire I” the FoothIll Com- 
munities of Sequoia Naf~onal Park,” I” Madrono, Vol. 
28, No. 3, pp. 113.120: “Survival of Severe Drought 
by a Non-Sprouting Chaparral Shrub.~ (with PhIlIp W. 
Rundei. Richard P. Hedlund and Gail A. Baker), I” 
American Journal of Botany, Vol. 68. No. 7, pp. 973. 
979: ~Establishlng Backcountry Use Quotas A” Ex- 
ample from Mineral King, California,‘(wlth Thomas J. 
Stohlgren and Paul A. Fodor), I” Enwonmenfal Man- 
agement, Vol. 5, No. 4, pp. 335.340: and “The Role of 
Fire Management in Maintaining Natural Ecosys- 
tems,’ from In fire Regimes and Ecosystem Proper- 
ties. USDA Forest Serwe General Technical Report 

WO-26. pp.469.488, 1961. 
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Pacific Northwest Region 

The U.S Army Corps 01 Engineers is saluting pub- 
lished or unpublished ltterature dealing with any as- 
pect of raptor ecology I” the Pacific Nofihwest, I”- 
eluding management plans, distribution, food habits, 
productivity, surveys, theses, disserlations. etc. The 
Corps IS compiling the mformatlon for a Rapior Refer- 
ence Manual, designed to consolidate the considera- 
ble research that has been conducled I” the Norih- 
west, much of which is unpublished and or generally 
unknown. This stale of affairs has led to duplication or 
lack of research a&or management efforls. dinlculty 
I” referencing obscure but relevant literature, and in- 
tensive research into certain species and habitats 
with others being relallvely Ignored. Reference 
material for this manual should be sent to Tracy L. 
Fleming, P.O. Box 102, Rosalia. WA 99170. Phone 
(509) 523-5085. 

Jim Agee, research biologist stailoned at the Unl- 
verslty al WashIngton CPSU in Seaale, has been 
named by the WashIngton CornmissIoner of Public 
Lands to an l&member advisory committee to help 
the Washington Department of Natural Resources 
prepare managmenf plans for its proposed 13,500. 
acre Tiger Mountain State Forest southeast of 
Issaquah, WA. 

“Foreign Visitors and Interpretation: A Sociological 
Look at the Japanese Tourist.” by Gary Machlls. 
Donald Field, and Mark Van Every was publlshed I” 
May as University of Idaho CPSU 582-1. The secon- 
dary data presented provide a descrlptlon of the dls- 
tribuiion of Japanese visitation to the US with spa. 
cial emphasis on implications for mterprellng to Ii% 
spec~ai vlsitor population. The report IS the first in a 
series on lorelgn wtation bemg prepared oy :he 
Pacific Northwest Region’s swance staff The second 
report, on a pilot study of foreign vlsitatlon lo Grand 
Canyon. WIII be completed and distributed shortly. 

,: 

A 25.page report on the January 27.26 Crater Lake 
research planning me&g and workshop, hosted by 
the CPSU on the Oregon Slate Untverslty campus. IS 
now available. Selected research results g!ve” al the 
meeting are summarized I” the repori available from 
James Larson at PNR headquarters in Seattle. 

Midwest Region 
BeginnIng IO summer 1982, the Midwest. South- 

west, and Rocky Mountw Regions wll cooperate I” 
coniractlng for studies of pralrle communities I” parks 
in the Great Plams as one of the Washtngton Science 
Office’s lnterdiwpllnary Programs. Initially, a 1st of 
parks with prairie and the type, acreage and condltlon 
of prairie withm these parks will be produced. The 
stud!@ will identify and consolidate known mforma- 
tion on prairie management and management tech- 
nology mto formats and guldellnes useful to the park 
reso”rce manager. 



Ever To
Everglades

By Gary Hendrix 
Certainly to some, the Everglades water problems 

must seem like a soap opera: When you tune in the 
show’s still on. and the actors are the same only 
older. And loo, a like soap opera. the story seams to 
go on and on. exploring every possible twist in “The 
Predicament.” Everglades’s predicament happens to 
beihat it must share its replenishing waters with more 
and more people in south Florida. The park is in con- 
stant negottations wfh ils neighbors. In fact, IVS a 
tough banle just holding on to the water resounds we 
have, let alone gening the additional amounts we 
think we need. All parties must plead their cases with 
one another, and those cases have to be pretty con- 
vlncmg to win much in the water game. 

Sometimes even the most ardent bargaining hasn’t 
worked. Indeed, the U.S. Congress had to intewne 
in 1970 to get at least a minimum yearly amount of 
water for the park. As might be expected in this com- 
petttive arena, the minimum soon became regarded 
also as the maximum. Some of the park’s more ag- 
gressive neighbors felt that the park had been taken 
care of, and the water left over was up for grabs or 
should be dralned away. However, Congress in its 
wisdom, acknowledged that its 1970 lnlerventlon was 
based upon a limited understanding of the Ever- 
glades, and that more information might justify a 
change in the parIs share of upstream waters. 
Therefore, the Army Corps of Engineers was directed 
to prepare. by 1984, a report to Congress on any 
change ,n the park’s water needs that might result 
from an increased understanding of the Everglades. 
Wildlife technicians, radio trackmg collared a//!gators 
ugher Fight Faces 
 Over Water Rights 

Shark Slough research team members: seated [i io rj Ingrid Olmsted, plan1 ecologist: Gary Hendrtx, research 
drecfor; Bill Loftus, bshery b&gist; knee/q Terri Jacobsen (ieft), widkfe biologist, and J/m Kushlan. wildkfe 
ecologist; standing (i lo r) David Sikkema. hydroiog;st; Mark Flora, hydrologist; Pete Rosendahl, hydroiogCs1; Jim 
The clock’s still ticking and 1984 looks very close. Tilmant, manne b&gist 
from an arrboal. to determme home ranges. 
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Where do we find ourselves? What have we learned? 
Has the guaranteed minimum water delivery save’ 
the park? 

In the last twelve years that the park has received 
the Congressional schedule of water, we have docu- 
mented a steady decline in the number of wading 
birds nesting and feeding in the park. Moveover, a 
forest of exotic trees, which thrives I” marshes that 
dry out quickly, is advancing menacingly intothe cen- 
tral Everglades drainage. In addition, local fishing 
interests claim that park estuaries fed by the Ever- 
glades are no longer produclive and blame it on re- 
duced fresh-wafer flow. Clearly something is wrong m 
the Everglades and Congressional help won in 1970 
may have to be asked for again. 

As if these weren’t enough problems for the Na- 
tional Park Service to sari out. major land develop 
ment began in the watersheds east of the park in 
1976. The park had long enJoyed a wide buffer be- 
tween its eastern boundary and the edges of MiamVs 
agricultural fields. The east Everglades contains the 
headwaters of one of the most important drainages to 
Florida Bay. Taylor Slough, and a large portion of the 
main park dralnage, Shark Slough. Uncontrolled 
development in this area is a serious threat to the sur- 
viva1 of Everglades National Park. Fortunately for 
Everglades, many local people not only saw it as a 

threat to the park, but a threat to their own water sup 



ply and loss of an important recreational area. All 
agreed something had to be done. 

The park and the National Park Service realized 
that some very serious problems were looming in the 
Everglades’ future and, in 1977, launched a major re- 
search effort to design a better waler management 
scheme Ior the park. This also meant developing 
closer worklog relationships with those park neigh- 
bors who wanted to bring some sanity to south 
Florida’s wafer problems. To this end, the park joined 
with Dade County and several state agencies forming 
a work committee to develop a land use plan for the 
east Everglades which would both allow prudent use 
of the area and would prolect the county’s water sup- 
ply and those water sheds so important 10 the park. 
Utilwng a grant from the Enwronmental Protection 
Agency, the comminee gathered the large resource 
data base necessary to write plans and implement 
the necessary protective legislation. 

At the same time all of !his was unfolding, the park 
and the local waler management district co-spon- 
sored a pro]eci with the Army Corps of Engineers to 
study water delivery problems affecting the parKs 
major drainage, Shark Slough. These two efforts, the 
East Everglades Plan, and the Corps’ study of Shark 
Slough have been immensely effective in getting 
local attention focused on Ihe park’s water dilemma. 
However, now that we have peoples’ attention. we 
have to suggest some workable alternatives to the 
Everglades problems. These alternatives not only 
have to satisfy our needs, bul must seem practtcal 
and beneficial to the pa#s neighbors. 

Developing and evaluating water management al- 
ternatives is the highest priority assignment for our 
research team at the South Florida Research Center. 
Shark Slough, because 11 is Ihe largest dralnage and 
subject to intense external management, has be- 
come Ihe main focus of this research. As with many 
inlractable questions, we’ve had to dance around this 
research problem looking for insights that would lead 
to a real solution. We’ve adopted a loose team ap 
preach allowing for several prermses about water 
Perched in the top seat of an arrboat, Hydroiogrst Pe
of 35 hydrologica/ statfons wthm Shark Slough. 
taneously. 
Pete Rosendahl and his team of hvdroloaisls 

started from the premise that if we could r&m to”hihis- 
torical water conditions, which fluctuated with sea- 
sonal rainfall, the ecology of the Everglades would re- 
store itself in due course. Realizing that lhis condition 
might not be achievable with today’s vastly altered 
watershed, hydrology IS taking three research tracks: 
First. determine what were the historical water condi- 
tions; next, evaluate how the present system of can- 
als, levees and water schedules affect waler condi- 
tions inside the park; and finally, consider what possi- 
ble engineering and hydrological practices might be 
changed in today’s water management system m 
order to approximate historical Everglades water con- 
ditions. At this time, several of the hydrologists’ alter- 
natives are being tested on the local water manage- 
ment districl’s water shed model. 

The biologists, on the other hand, have explored 
water management options from a slightly different 
perspective. Jim Kushlan and his team of wildlife 
biologists are seeking first to unravel the intricate web 
that links the fortunes of wildlife populations to water 
conditions and then, 10 reconstruct that web to pro- 
pose a panern of water conditions that would best 
sustain a productive marsh ecology with the tradi- 
tlonal Everglades diversity This IS no easy task; Dr. 
Kushlan has focused his anentron primarily upon how 
the ups and downs of water management practices 
affect three wildlife populations: alligators, iresh- 
water fish, and wading birds. 

What the wildlife biologists have found thus far is 
that the rate at which the marsh floods, and then later 
dries, is extremely imporiant in sllmulaiing wildlife 
productwity Unfortunately, our past water delivery 
operatfons have all too often ignored thts essential 
element. Indeed, waler released to the park more 
often reflects Ihe upstream users’ need to wIthhold or 
drain away water than it does the conservation of 
Everglades health. 

There are two aspects of Everglades ecology 
where our understandlog still is preliminary. We know 
condwons m the Everglades 10 be explored slmul- very little detail yet on how water condibons change 
te Rosendahi records water depths and conductivity at one 
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tngrid Olmsted makes notes from a canoe on the 
plant bfe of Shark Slough. 

marsh vegetation and estuary communities. Initial 
work on Shark Slough plant communities is being 
done by Dr. lngrid Olmsied. In addition, both Dr. Olm- 
sted and Lance Gunderson have surveyed the 
spread of exotic plants into wetland habitats. Since 
these kinds of vegetation studies unfold over long 
periods of time, our research and monitoring efforts 
will have to continue several years more to match our 
informabon on wildlife and hydrology. 

Everglades estuaries always have enjoyed a 
reputallon as some of the most productive fishing 
habMs in the world. Something has eroded their 
health, and we’re all anxious 10 discover what is 
wrong. We suspect that changes in Everglades’ flow 
into the estuaries has a great deal to do with the prob- 
lem. The zone between Ihe upland marsh and the 
marine world is recognized by researchers every 
where as one 01 the most complex habitats. Nonethe- 
less, marine biologist Jim Tilmant and his learn have 
launched several studies seeking out the important 
relationships belween estuary environmental condi- 
tions and estuary productivity. Initially, they are axa- 
mining estuary fish populations and their supportive 
food chains, but eventually we know that our work 
must examine the more complex relatlonships be- 
tween freshwater Inflow and the salinity and nutwent 
panerns in Ihe bays. 

The challenge now is to bring all these hydrologi- 
cal, wildlife, vegetation, and estuary approaches to- 
gether for the 1984 report to Congress. None of us 
expects that our work will stop with the report Refine- 
ment and longer term studies will be needed to Impie- 
ment any water management plan -but, our next and 
maybe last shot for awhile for something better ap 
pears lo come in 1984. The most likely prediction for 
the Everglades is that water problems will go on but 
the bargainlog WIII get tougher. The National Park 
Service’s investment in research and underslanding 
of the Everglades WIII improve the par& hand in the 
next round of the waler game. 
Henddx IS research director at the South Florida 
Research Center at Everqiades NP 



tion would allow early ldentlflcation of man-caused 
letters to ,t
Editor’s Note: The following Lener to the Ed;for 

was r&wed by lhe George Wrfght Society FORUM, 
in response to the “K’ev&v and Recommendabons 
on Awnal Problems and Related Management 
Needs m l/n!& of the Nadonal Park System,” by 
Durward L. A//en, Larry ErIchson, E. Raymond Hall, 
and Walter M. Schira, which appeared in the Au- 
fumn 1981 !ssue of FORUM It IS run here because 
of Ifs pert!nence to Natnnal Park management and in 
the hope that it wit/ ebf further comment. 

To the Editor: 
In the autumn ISS~? of The George Wught Forum, 

Allen t-f al (1981). p. 27-28, state that “even the 
most superftcial review of animal problems in the 
parks reveals that overpopulations are at the root of 
many diHiculti& They furtbsr suggested that 
perhaps deputized huntlog, ‘rotakesurplus big game 
wlthin national parks will need to have greater consid- 
eratlon m the future’ Although I am confident that the 
authors were not proposing that ungulate manage. 
ment in national parks be based on superficial 
analyses. I b&eve that they understate the complex- 
Ity of the wue. 

The term *overpopulation’ implies that there are 
too many mduduals ot a given spews m a given lo- 
cality. However, determination 01 acceptable popula- 
tlon sizes or densities IS diftlcult, except in cases of 
exotic animals in national parks. where even one indi- 
vldual represents an overpopulation. Even that policy 
IS based on a social judgment and is subject to 
change with changing soc~eial values. 

ldentiilcation of overpopulations of natwe animals 
IS considerably more complex. Allen ef a/. (1981) felt 
that OverpopulatIons exlsted when man-caused 
h&tat changes or other influences caused a species 
to wease to a level which was destructive of its food 
supply or damaging to pristine plant and animal com- 
munities. If it were easy to ldenlify man-cause 
changes and to document damage to food supply 
and prtstine ecosystems then animal management 
declslons would be fairly slmpie However. identifying 
those impacts usually is difficult. 

An imporiant problem IS our lack of undetstand~ng 
of prtmeval systems. In order to measure ecological 
change caused by man. we must understand how the 
system functioned prior to his arrival. Because we 
were not present to describe those environments, we 
must rely on htstorlcal accounts and current studies 
of contemporary habltais and wtldltfe populations that 
usually are conducted over a relatively short time 
span. As one would expect, this frequently results r 
overslmplificallon, conflicting opinions, and perhaps 
even mlslnterpretations and erroneous CO~C~USI~~~. 

AS a result, our understandlog of processes by 
which wlldllfe populations were regulated primevally 
is fairly rudimentary. With regard to ungulates there 
are basically two perspectives; one emphasizes the 
role of predation and the other suggests that un- 
gulate-habltat relationships are most important. It 
seems unlikely however, that a smgle factor is in- 
volved m natural regulation of ungulates. 

Peek, (1980, 1981) and Caughley (1981) prowde 
excellent discussloos of those two approaches 
BrIefly. predation hypotheses emphawe Ihe ~mpor- 
he editor 
lance of predators in limiting prey populations, both 
by direct reduction of numbers and impacts on be- 
havior and distribution. Habitat-ungulate hypotheses 
postulate that ungulate populations were limIted prin- 
cipally by awlability 01 forage. Much of the latter 
approach ha.?. been derived from observations of sud- 
den increases 01 irruptions of ungulates followlog im- 
provemeot of habitat (i.e. by fire) or their introductton 
to previously unoccupred areas. Caughley (1979) 
considered irruption to be a basic pattern of popula- 
tlon growth for ungulates, with establishment of new 
herbivore-plant equilibria following peak populations. 

Clearly the park manager is faced with a dilemma 
If extirpated predators were the principal factors Ilmlt- 
ing ungulate populations, hunting or drect reduction 
could be appropnate. On the other hand, if irruptive 
growih of ungulates IS natural, high densities would 
not necessarily represent overpopulation. 

Even if an unnatural ncrease in a population oc- 
curred. and reduction was dewable, we still must de- 
termlne an appropriate population dewty. In other 
words, a ‘cariylng capaaty” must be established. 
This term reqwes careful definition. Caughley (1979) 
pointed out that it has been used commonly10 denote 
a density of animals that provides a mwmum sus- 
tanned yield. Caughley calls this density ‘economic 
carrying capactty: I” contrast to ~ecologlcal carry,ng 
capacity,” which typlfles an unharvested equilibrium 

Populations managed at economic carrying capac- 
Ity typically WIII be al low to moderate densities. have 
high reproductwe and suwival rates. and indlviduais 
will be in relatwely good physiological condition. The 
converse of these will be true for populations at 
ecological carrylog capacity 

Neither of those two versions 01 carrying capwty is 
right or wrong. Rather, the two reflect differences in 
management ojectives; it IS crltical lhat park mana- 
gers know the difference between them State game 
agencies most often will manage for economic carry 
mg capacity. while the National Park Service appro- 
poately should manage for ecologIcal carrying capac- 
Ity. Population densities that would be considered 
lo be overpopulatlons on non-park lands may be per- 
fectly natural I” a natIonal park. 

Managers also should recogmze that reduction of 
populal~on densltles will result in increased productiv- 
sty and surwval. thus making control even more dlffi- 
cult. This is precisely the technique that is used to 
manage ungulate populations for max,mum sus- 
tamed yield. Therefore, controls such as hunting 
would be requwd indellnitely Not only will control 
change the demography and dynamics of the ungu- 
late population. but behavior and dlstribullon also will 
be Influenced. 

Thus, I” view of our incomplete understanding of 
natural regulation. any decision to hunt or control na- 
tive populations should be critically scrutlmzed and 
based on specific scientific research. This research 
should focus on the mechamsms of population regu- 
lation for the species and population in question. 
Superficial analyses may suggest that surplus tndl- 
wduals should be removed, when r fact populations 
are simply at ecological carrying capacity. On the 
olher hand, uweased knowledge of natural regula- 
14 
changes and permit timely implementation of 
management programs to either control or augment 
populations. 

Edward E. Starkey, Research Biologist 
Cooperative Park Studies Unit, 

Oregon State University 
Cowallis, OR 97331 
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To the Editor: 
I am writing about program priorities: the urgent. 

the cnttcal, the routine. 
Considerable emphasis has been placed on the 

establishment of park. Regional, and Servicewide 
prlontles to cover diverse projects. ranging from con- 
structton, Park Rehabllttation and Improvement Pro- 
gram (PRIP), park planning. research, resource 
management, and any other task that can be ranked 
numerICally. Priorities can be an extremely useful tool 
in making “either or” d&Ions in times of limlted 
funds, such as funding one project and deferring 
another. or emphasizing one program over another. 
Health. life and safety issues of PRY make up a good 
example of the latter. However, pnorlties are not a 
substitute for, “or should they ovemde. common 
sense This IS especially true in resource manage- 
ment. 

Several schemes have been developed to rank 
prolects m terms of a vawty of legislative. ecological, 
or other pertinent factors with a goal of identifying 
those prolects which are most crlticai and urgent 
These, of course, are the projects given the highest 
priority ratings. As a general rule, htgh priority pro- 
jects also are the most costly. The lmpllcation that the 
Service should address only the highest priority re- 
source projects IS myopic and can only lead to the de. 
gradailon of cultural and natural resources. Nipping 
problems in the bud stage. (I.e., low prlonty), IS 
sounder and more eff~clent than waibng for them to 
bloom into unmanageable crises. An old Serwe 
mono for cultural resources reflected this philosophy: 
“11‘s better to maintain than repair, 11’s better to repw 
than restore: Its better to restore than reconstruct.~ 

I haven’t seen or heard that saylog for a number of 
years. but despite the fact that II appears in conflict 
with our current priority ranking of cultural resource 



I I 
problems, in my opinion II still is valid We should not 
have to wait until a slructure is in a stale of dwapalr 
to take a positive corrective action. 

Nor should we wait until natural resource manage- 
ment problems become critical. The tlmeiy removal 01 
several leafy spurge plants-let’s say priority problem 
36 in a parVs resource management plan-when the 
spurge has covered and perhaps irreversibly dam- 
aged several square miles of park land. The ecologl. 
cal soundness and cost effecttveness of the former 
approach IS self-evident. 

Priorities may have different meanlogs al d&rent 
levels of the organization. At the WAS0 level, appar- 
ently, they are extremely important. At the field level, 
however, priorities for resource management ac- 
tivities may range from relatively small importance to 
none. The field manager IS faced with from one to 
several dozen resource management tasks that must 
be accompi,shed to fulfill his/her responsibilities. 
Which is No. 1 or which 1s No. 36 is immaterial. Com- 
pleting the lotal bandol activliies is the goal. Recent 
correspondence from WAS0 believes only the high- 
est pr~orlty pro)ects are to be addressed; 11 this is so, it 
is clear we do not fully understand the ail and science 
01 park management. Resource management is 
much more than properly filled out forms and formats; 
ils actually using a shovel or other appropriate tool lo 
accomplish the project objective. The relattve 
priorities asslgned to projects are never as important 
as maintaining the integrity of park envtronmenis and 
l~SO"VXS. 

Of course. attacking a resource problem without 
adequate knowledge of the problem and proposed 
treatment can be as disastrous as doing nothtng. As 
has been illustrated tlmeand time again, exotic plants 
cannot be effectively controlled by the use of herb- 
icides, which merely perpetuate dfsturbed site condi- 
tions under which exotics can flourish. If unsure, ask: 
Can the pro@ be deferred without damage lo the re- 
Source or future increased costs to the park7 Is there 
a cost-effective, workable solution to the problem? 
The answer to the latter often is unknown. especially 
in the lower priorlty projects; i.e.. the magnitude of 
and solutions to lower priority problems generally are 
undetermined. 

Perhaps a distInctIon should be drawn between 
those few ServIcewide Stgnificanl Resource Prob- 
lems (SRP’s) and the routine, but nonetheless essen- 
tial, intrapark resource management actions. The 
former can be prioribzed. but ii IS relatively meaning 
less to prioritize tasks which must be accomplished 
regardless of their relative rank. Also, annual adjust- 
ments m project priorities often are necessary. For in- 
stance, bison reductions in Wind Cave NP and other 
northern Great Plains parks normally occur on alter- 
nate years. In those years when reduction of the 
population IS necessary, of course, the priority and 
cost of bison management are higher than in years 01 
populatton growth. 

If we must have priorities in resources manage- 
ment, the system should be designed to ald, rather 
lhan hinder, the Superintendent in the acquisition of 
knowledge and in carrying out the total array of hw 
management responsibilities. 

N.J. Reid, Chiei Scientist 

Rocky Mountain Region 
superin tende
Editor’s Note: Robert C, Harade”, supenntendenl 

of Glaoer NF: thrs sprmg presented a paper enbtled 
‘Prachcal Considerations ~1 Management of a .BIo- 
sphere Reserve” to the 1ndwU.S. Workshop on BIO- 
sphere Reserves and Consewabon of Biological 
Diversify ;n Bangalore, India. Since the paper was 
subt&?d ‘A Managerb Perspective.’ we though1 itap- 
propnate lo present excerpls NI the Supermlendenl S 
Comer 

The destgnation of Glacier National Park as an In- 
ternational Biosphere Reserve has added a new di- 
mension to park management. Attention has been 
drawn to scientific and educatlonal values along wth 
the very practical usefulness of preserving genetlc di- 
“ewty. It further enhances our efforts to generate 
greater Interest in research values of parks. 

Pall of our interpretive effort tells the story of 
Glacter as a park that has worldwide importance. We 
embrace the Idea of preservat!on of this mountain en- 
wonment for lnlernational research, education, and 
training, while at the same time providlng for witor 
enloyment. 

Out of the 198OReporf to the Congresson ~nlernal 
and external threats to the parks came the delermlna- 
tion that Glacier was the most threatened park in the 
system. This may have been a linle misleading, since 
Glacier did a vary thorough job of identifying Its 
threats while some other areas treated the assign- 
ment less seriously. 

Nonetheless, serious external threats to the integ 
r11y of Glacier exist. They range from proposed exten- 
sive coal strip mining wlthin eight miles of the park 
boundary in Canada and wIthin drainages that come 
into the park to fluouride emissions (now being m111. 
gated) from an aluminum plant wtthln six miles 01 the 
park, to loggtng, 011 and gasexploration, homesite de- 
velopment, and road construction on adjacent state 
and U.S Forest lands and trespass livestock grazfng 
along the Resewatlon boundary 
St. Mary Lake Narrows - Gianer NP 
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n ts’ corner 
Indudually. these impacts are important because 

of their dwct effects on the park: more ~mportanl IS 
fhwr cumulative effect - on the park and on the 
wlldllfe that ranges m and out of the park, especially 
the grizzly bear, bald eagle, and northern gray wolf. 
These problems arise from. and are complicated by, 
the fact that Glacier’s boundarles were establlshed 
on political rather than ecological lines. This IS true of 
most U.S. National Parks. 

The Stale of the Parks report has drawn attention 
lo the need for additional research at Glacier and 
some research funding has been redirected, espe- 
clally toward basic mventories and baseline monitor- 
ing. The Park’s Resource Management Plan (RMP). 
designed to deal with some of these issues, has Its 
roots I” a master plan. which sets this goal for natural 
resource managements 

‘Park ecosystems will be managed to protect pre- 
serve, or restore where necessary natural biotic re- 
lationships for the scenic, educational, and suentific 
benefit of the visitor? 

Areas of attention Include, but are not limited to (1) 
protection and resioralion of the nalural vegetative, 
wIldlife, and aquatic systems; (2) re-establishment of 
the natural role of Lre; (3) evaluation of external 
sources of rasourca damage; (4) encouragement of 
natural science research to provide scientific crlterta 
for conservatton, management, and’or restoration of 
the natural ecosystems; and (5) use of publtc input in 
making management decisions. 

The 1960s marked a major change in the direction 
of park research. Management began to recognize 
the need for credible informatlon on which natural re. 
SOULZ? decisions could be made. An agency funding 
program was implemented and sclentlsts were put on 
Ihe park staff to address pressing needs. National en- 
vironmental legislation in the 1970s strengthened and 
supported park research. 

Today’s program is dramatically dtfferent from ltist 
a decade ago. Staff scientists conduct studies m con- 



cert with management requirements. Unwrsity con- 
tracts and Interagency agreements fill the voids. 
Scientific research demands are wxreasing and an 
expanding data base IS helping us protect and man- 
age park resources. 

Glacw National Park was established as an Inter- 
national Biosphere Reserve m 1976. recognizing it 
as a representative area for its conifer forest and 
alpine tundra and iis designated responsibihty to pre- 
serve genetic lntegriiy in the plant and animal 
communltles. 

We are prowding spec~hc Man and the Biosphere 
IMAB) exhibits at the park and weaving MAB into our 
interpretive programs and enwronmental study 
areas. into our talks to sewice clubs and other out- 
side speaking engagements, and Into OUI mtormatlon 
releases IO the VICIOUS media outlets. 

A swera lack of public knowledge about MAB 
exists at present, bul as we tell the story. we heighten 
public awareness of the global significance of na- 
tional parks and equivalent reserves. Our June 
(1982) sympowm at Glacier. in con& with the 
Canadian Waterlon Lakes NatIonal Park. addresses 
management of the parks in relationship to their adI* 
c&t lands. It exammes the ~ssws and problems in 
the context of research, monitoring, and educatton. 
and seeks to Identify research and management 
slralegles that might contrlbute to Improved adminis. 
Iration and use 01 complexes of multipurpose and 
multiagency lands in the future. 

The Introduction of exotic fish into the park be- 
tween 1912 and 1972, the recent detectton of 
measurable degrees of acid precipitation in Glacier 
NP, and other examples of degrading changes. all 
draw attention to the Importance of MAB-oriented re- 
search. The research cannot be accomplished too 
iast. Managers cannot always wait Ior resulis: they 
are liable to find themselves dealing wth multiple 
enwronmental threats before all the mformatlon is at 
hand. 

To gain the support lor such research, we need 
public understanding good brochures, technical 
alds such as sllde’tape programs. video presenta- 
tions and other good exhlbitry. 

While nal~onal parks are ideal barometers of the 
world‘s environmental condition, they depend for their 
support on human use. For this reason. some of our 
research needs to be dwcted toward people man. 
agement For ma, as a manager, lhls IS as imporiant 
as research directed toward the grizzly bear. One is 
unalterably tled to the other, just as IS everything else 
,n the unwerse. 

Park interpreters play a key pati in explalnmg the 
role of resou~e management and research to the 
public. We may not be able to save Glacier NP as we 
know ii today unless there is a change in the anltude 
of people about how we manage the lands surround- 
‘ng the park. Such a change would constitute a new 
land management ethic. I would hope that the re- 
search, educallon. training. and public information re- 
sulting from the fact that Glacier is an International 
Biosphere Reserve, would leadtoward public support 
for that new ethic. 

Robert C. Haraden, Superintendent 

Glacier National Park 
Information 
Crossf ile 

Harold Morowitz, in his February Science 82 
column “Of Minds and Molecules,‘describes an inter- 
view he had as a young swntist, in which he tried to 
explain what he was doing in terms of “adenoslne 111. 
phosphate’ and slmllarly arcane language. At every 
turn the reporter balked “and we had to go back to 
square one ” The article that finally appeared was 
garbled and gave a confused account of the research 
I” progress. “The troubling ISSUE persisting over the 
years,’ Morowltz wtes, ‘IS that one of the great Intel- 
lectual triumphs 01 all time is wtten in tongue-twlstlng 
polysyllabic words such as nicotinamlde-aden~ne- 
dlnucleotlde-phosphate. How is onetoiell the story of 
this important achievement in blochemlstry to a gen- 
eral public unfamlllar with such language? One of the 
most signilicant advances in understanding the na- 
ture of life remains unknown to most people because 
it IS mseparable loom very long words that intimidate 
the urwutlated and keep them from InsIghts that hold 
a wide range of unexplored Implications.’ 

Tmcke Bodde 01 B&%;ence has related thoughts 
on science information transfer. In the March issue he 
quotes James Grunig, professor of joumallsm at Ihe 
Unlverslty of Maryland. on the sub@ The greatest 
contribution a scientist can make toward an accurate, 
Informative news story about his work, Grunlg be- 
Ikeves, IS ‘framing the story for the writer, puning h!s 
work Into some kind of context - tellmg the writer, for 
example, why he or she wanted to do the research. 
what the problem was that he was trying to solve. or 
what the imporiance is of his research, basic or ap 
plied, to science or to practical I~fe slluations.’ Most 
scientists assume, rtghlly or wrongly, Bodde thinks. 
that the writer knows these details. A word to ww 
scientists IS suH~c~ent. 

One of the papers given at the Third International 
Conference on State-of-the-An I” Ecological Model- 
ing, held May 24-28 at Fort Collins, explores the eco- 
nomic and energetic measurement methods for ob- 
ialnlng Ihe relative values of natural vs. mechanical 
systems for solving enwronmental problems. Pre- 
pared by Ane D. Merriam and Shirley P. Burggraf, the 
paper is a model for determining “appropriateness’ in 
using environmental systems in appropriate technol- 
ogy applications. Both energy and economic analysis 
are applied ,n two case studies. and the political 
feasibllIly factor also is taken into account. Memam IS 
director of Water Resources, lnstltute of Science and 
Public AHus, Florida Stale Unwrsity, 361 Bellamy 
Bullding, Tallahassee, FL 32306; Burggraf IS proles- 
sor of economics, FlorIda A&M Universtty, 301 Lee 
Hall, Tallahassee. FL 32307. 

,“” 
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The current issue of Trends, Vol. 19, No. 1, is de 
voted to natural reswrce management. The issue 
addresses the latest developments in fire manage- 
ment. Integrated pest management. endangered 
species, wildllfe populations. and mineral manage- 
ment. Also included are articles on resource manage- 
ment plans, natural resource management tralnmg, 
the complexities of resowx management I” the 
parks, and a managers perspective of natural re- 
sowx Imanagement. 

Science Record, the Oregon State Univewty Col- 
lege of Science bulletin, cames word m its Spring 
1982 issue that the entire collection of mvagery taken 
by NASA’s Landsat I - the first Earth Resources 
Technology Salell~te - is now the property of the OSU 
Department of Geography. The collection, conserva- 
tlvely estimated at more than $7 million I” worih, con- 
sists of more than 700.000 film negatives of earth‘s 
sutiace taken between 1972 and 1978. The donation 
to OSU was made by the US. Deparlment of Agri- 
culture. 

The smaller collections 01 negatives taken after 
1978 by Landsat II and ill are being shared by the 
University of Anzona, the University of California at 
Santa Barbara, and the Unlvers~ty of Wisconsin at 
Milwaukee. All tour uwerslties have agreed to code 
and classify the Imagery in the same manner. to sim- 
pl~iy interlnstltullonal exchanges 

“America’s National Parks: A Heritage in 
Jeopardy,~ IS the title of a live-part series that ran, be- 
ginntng June 14, 1982, in The ChnsfianScience Mon- 
itor Written by Roberl Cahn, whowon a Pul~lzer Prize 
14 years ago for a similar series entitled ‘Will Suc- 
cess Spoil the National Parks,” the current sews 
takes a look at the new concems - external threats. 
untraditional addibons to the System, and politIcal 
and budgetary restraints lhat %ften work against 
parks getting the expeti help needed to care for their 
reso”rces adequately.” 

Midwest Region NPS scientists are keeping cur- 
rent with lkterature through weekly cimulatlons of 
Xurrent Contents.” They recewe weekly editions in 
the folIowIng areas. (1) agr~culiure. biology and en- 
vironmental suence: (2) physical, chemical and earth 
wences. 

Each edition lists the table of contents from te- 
cently published sc~eni~l~c~oumals m these areas. Au- 
lhor addresses also are given so that reprints can be 
ordered. The scientists, especially those far from II- 
branas. have found .‘Current Contents‘ lo be a valw 
able tool. Once each issue circulates through the Re- 
g,on (about 4-5 weeks), ~tcomes back to the Regional 
OffIce and then IS routed to Alaska Regional Ofhce. 
Western RegIonal OHice. and Mid-Atlantic RegIonal 
Offtce II anyone else is ~nlerested in looklng at these 
‘spenl’ ISSUIS. please contact Gary Larson IMIdwest 
Regional Office, 1709 Jackson Street. Omaha. NE 
68102) and your name will be added to the routing 
slip 
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A University of Oregon researcher and her col- 
leagues have found fossil evidence for plant life exfst- 
IQ as long as 475 millIon years ago in Libyan rock 
samples recovered from oil-drilling explorations. The 
dating, by UO blologlst and geologist Jane Gray and 
others, appears to push back by about 75 million 
years the earliesl known lime plant lkfe established it- 
self on land, beyond datings of previous finds in the 
North Atlantic Region. Results of Gray’s latest work - 
done m wllaboratlon with geologist Atihur Boucourt 
of Oregon State University and Domlmque Maw. a 
geologist with the French petroleum firm Compagnie 
Francwe des Petroles - are reported in the April 
1962 !ssue of Geology The evidence IS in the form of 
*cuhcle-IIke” sheets of cells and microscopic spores 
of some form of land plant that once existed near an- 
want ocean shorelines - now pail of inland basins 
isolated from the Mediterranean Sea in western and 
southern L!bya. 

The Seattle monthly alert Wesffornet (Western 
Forest Inform&n Network) for May contains news 
of: 

An article by R.F. Strayer and M. Alexander in Vol. 
10 NO. 4 (October-December 1981) Journal of En- 
wronmentai OuaBty, p. 460.65, that deals w!th the ef- 
fects of simulated acid rain on glucose mineralization 
and some phywo-chemical properiies of forest soils. 

A piece by Max W. McFadden (et al) on integrated 
pest management in China’s forests, in the Journalof 
Forestry, Vol. 79 No. 11 (November 1961), p. 722.26. 

An article by Dawd J. Parsons in Madrona, Vol. 28 
No. 3 (July 1961) on the htstorlcal role of tire in the 
foothill communities of Sequoia National Park. 

A position paper on managment and prolecrion of 
western rlparian stream ecosystems by the American 
Fisheries So&y, Western Dnislon, Rlparian Habitat 
Committee of Tualalln, OR. 

Science 82, in its June issue, describes the ef- 
forls of three Woods Hole Oceanographtc Institution 
biologists to assess the role of ballast tank waler in 
acceleratmg the spread around the world of fish, 
plankton, shrimp, crabs, worms, and other saltwater 
creatures. Ballast tank hitchhikers recorded wIthIn 10 
minutes of the opening of Ihe ballast tank hatch of a 
ship !n Delaware Bay included sticklebacks ptcked up 
m the Weser River in West Germany 12 days earlier, 
plus several kinds of opossum shrimp, copepods, 
bristle worms, and lots of phytoplankton. A few au,- 
dental lnlroductions - like Ihe Atlanttc soft-shell crab 
(Mya arenana) and the Japanese cockle (Tapes 
japonm) - both introduced on the shells of oysters 
brought for cultivation 10 the west coast of North 
Amertca - have been economically beneficial. Bul 
many of the accidental introductions have followed 
the usual pattern of exotics, ouicompetlng native 
species and creating general economic and enwon- 
mental headaches 
The Crosscurrents section of June’s Snence 82 
provides lhts tssue’s laugh. It concerns *The Name 
Game” a /a Carolus Llnnaeus, who ordalned in 1753 
that all plants and animals should have a generic and 
a specific name, preferably m a language approw 
mating L&n or Greek. When a colleague named 
Evans sent Arnold Menke of USDAs Systematic En- 
tomology Lab two wasp specimens from Australia, 
Menke looked at them and exclaImed ~Aha!’ He then 
announced the species in a paper entitled ‘Aha, a 
new genus 01 Australian Sphectdae.” The first he 
named Aha evana the second Aha ha “If the gods 
(and Evans) are kind enough to provide him with such 
an opportunity again,’ the Item reads, ‘Menke now 
says he WIII name the new genus Ohno, and will re- 
poll the discovery m a paper entitled ‘Ohno. another 
new genus of Australian Sphecldae.’ 
The Summer 1962 issue of Forumcontains an arli. 
cle by Jim Bennett of the NPS Air Quality Division. 
dewbing the development of a computewed floras 
(systematic IISIS of the plants of an area) for all natu- 
ral area parks m the National Park System. The pro) 
ect, kept deliberately small for purposes of economy 
and effiaency, was begun !n 1982 and IS expected to 
continue m Fiscal Year 1983. Gary Waggoner of the 
Denver Selvice Cenler IS direcling Ihe entry 01 the 
floras, checking the synonomy, and collecting some 
Of the floras. Eventually, it is planned to make the 
data base accessible to users outside the Air Quality 
Diwon, Bennett says. 
Ecology Rev
Scientific M

Words of praise for the Nattonal Park Sew 
ice’s Scientific Monograph Series appeared in 
Ecology (Vol. 63, No. 2, p 601-Z) from the pen 
of Norman L. Christensen, department of 
botany. Duke Uwersity Some excerpts: 

‘Several volumes deal with the ecology of 
large mammals and the imporiance of National 
Parks as refuges for such beasts. The first vol. 
“me on the bison in Yellowstone National Park 
(by M Meagher) is a data-rich treatment of the 
factors controlling their populations. II also pro- 
vtdes a detailed description of the hisfowl 
changes in bison populations in Yellowstone. 
The biology of the grizzly bear in Mount McKin- 
ley National Park IS the topic of the fourteenth 
number in the series. This volume represents 
the life work of Adolph Murie and deals primarily 
with the habits and behavior of Ihe grizzlies. 
Wrinen almost in the style of a diary, it is a 
beautiful glimpse into the wonderings and wan- 
derlngs 01 a superb naturalist. Unlike other vol. 
umes. we are not confronted here (for better or 
worse) wth tables or statlslics. To quote Murie. 
I have. I Ihmk, avoided the ecologists jargon. 
Ihe sclentlfic phrases so frequently created by 
ecologists and animal behaviorists to make 
simple facts sound profound and Impresswe.’ 
Nonetheless, we are convinced by this volume 
that careful emplrical observations. even if ex- 
pressed in the common tonque. still are 01 qreat 
value in ecology. 

~Numbers 6 and 12 /Ecoioav of the Saouaro 
by W. F. Steenbergh and C.ti.‘Lowe andbiant 
Sequma Ecobgy by H.T. Harvey, H.S. Shell- 
hammer and R.E. Stecker) are detailed and 
comprehenwe accounts of the ecology of 
single spews. The basic ecolog!cal infor- 
mailon provided more than justifies ther exis- 
tence. However. I found the flnal chapters in 
each volume on management problems and 
strategies to be equally inform&w? Both vol- 
umes provide ample proof of Ihe essential con. 
nections between ecological studies and sound 
management po!icy 
iew Lauds 
onographs 

“. Four volumes together form one of the 
most comprehenwe treatments I know of on 
the ecology of Atlantic Coast bamer islands. 
Number 7 (by H. Art) is an ecosystem-level 
study of the sunken forest on the FIR Island Na- 
lional Seashore. Numbers 6 (by S. Au) and 9 
(by P. and M. Godfrey) deal with the history and 
dynamics oi barrier island ecosystems south of 
Cape Hatteras. Number 3 (by A.S. Johnson. 
H.O. Hillstead, S.F. and G.F Shanholtzer) IS a 
survey of the variety of ecosystems associated 
with barrier islands along the coast of Geor?la. 
This volume treats in greater d&II than Ihe 
other three the fauna1 ecology of these ecosys- 
tems, Including invertebrates.’ 

In summation of the sews review, Christen- 
sen asks a question and lhen prowdes his own 
answer. 

“Is the publication of such a monograph 
series justified in an age of competing needs 
and budget constraints? After reading these 
volumes, I answer with an emphatic yes. These 
are not ‘coffee table’ picture books and. r fact, 
may seem pretty dull reading to the average 
park visItor. However, each book gives a very 
factual look at Interesting organisms and unique 
ecosystems. and makes clear Ihe problems in- 
valved in integrating thts information Into policy 
decisions in the context of the multiple goals of 
the Park Serwce. For several years I have used 
two of the barrier Island volumes as case his- 
tory studies in my plant ecology course. Be- 
cause they are less austere than scienllflc 
papers, students find them &resting to read, 
yet each one explicitly outlines melhods re- 
sults, and conclusions m a very scientlflc style. 
Their modest cost makes them attracwe for 
this purpose It would be a great loss If the Na- 
tional Parks were not malor laboratories for 
ecological research. These volumes represent 
an appropriate vehicle for synthesis of that re- 
search and deserve much more attention than 
they have yet recwed 



Biological Studie
on a Puge

By Jeffrey C. Laufle 
For centuries, fishermen have known the value of 

artific!al reefs. These siructures, when placed on 
otherwise barren lake or ocean bottoms. attract and 
concentrate fishes. Several scientific studies have 
been done to determine how fishes use artificial 
reefs. If has become apparent that both food and 
shelter benefits are derived by the fishes. 

The Washington Department of Fisheries (WDF) 
began a program of altifictal reef lnstallattoo in Puget 
Sound in the mid.70s. with the goal of enhancing 
sport fishing. So far, four reefs have been con- 
structed, and more are planned. Two are associated 
with public fishing piers, and two are off-Islands and 
aimed at boat anglers. 

The reefs were constructed of concrete rubble, 
bundled aulomoblle tires, or both. The WDF con- 
tracted with the Washington Cooperative Fishery Re- 
search Unit at the University of Washington to deter- 
mine which was the more effective material from 
biological and other standpoints. The study site was 
Slake Island, near Seanle in Puget Sound, where one 
of the boat-angling reefs had been bullf with both tires 
and rubble. The natural bottom there IS a mix of sand, 
gravel and cobble. The tires were in a configuration 
called “triads”” and about 50 of these umls were 
placed in groups of around five to eight, both on and 
off a large area of previously placed concrete rubble. 
These materials were at about 45 to 60 teet depth 
(mean lower low water), although a smaller pile of 
concrete rubble lay at a depth of 65 to 95 feet. 

We established six experimental survey areas: 
three on and three off the rubble. The areas (each 36 
m’) conlalned elfher three triads bundled together, 
two separated triads, or no triads for a control. In ad- 
ditlon, the entire deep rubble reef (about 464 m’) was 
used as a seventh survey area, and a kelp bed tran- 
sect Inshore was an eighth. These areas were cen- 
wed for fishes. using SCUBA, once each monlh 
Triad unit, made of automobrle Bres tled together w
tveie either further bundled together or kept separate
s and Materials
t Sound Artifici

during the day for 15 months. and once a month al 
night for 12 months. statiing in fall 1960. 

All fishes that we saw in an area were identified, 
counted, and their lengths estimated with the aId of 
ruled edges on plastic recording slates. From the 
length estimates, we could estimate weights later 
with length-weight equations already available. 
Fishes that were Inside, under, touching, of otherwise 
positioned very close to the tires were deiined as 
associated, for this study. 

We found 24 species of fishes in all the study areas 
combined. For the individual habitats the totals 
ranged from SIX species (for the bare natural sub- 
strate) to 12 to 14 on the altificial habitats. The do- 
minant family was the Embrotondae, or surfperches. 
The four species representing this family were the 
only schooling spews in the study areas. The striped 
seaperch (Embioloca /atera/6) was often the most 
imporiant of any species. in terms of numbers and 
frequency of occurrence, and sometimes biomass. 
Rockfish (family Scorpaenidae, &bastes spp.) were 
the second most common and abundant group. and 
were represented by three species. Copper rockflsh 
(Sebastes caur;nus) were the most imporiant of 
these. 

Although schooling species of rockfish are found in 
Puget Sound, we saw none. The Hexagrammidae, or 
greenlings. and the Conidae, or sculpins, were the 
two remalnmg families we saw with any regularity. 
Very small (2-5 cm.) sculpins were present on all 
habitats, but they were difficult to detect and were 1g 
nored because of the large effort which would have 
been required to census them. Similar panerns of 
species groupings occurred on the various atiiflcial 
habitats. Although no stattstical similartty occurred 
between assemblages on artificial and natural 
habitats, neither were there any radical differences 
between these two h&tat types. 

We found that density and biomass of fishes were 
;lh polypropylene /me and s/11 to a/low arr lo escape. Triad
d for the Blake Island artifa?i reef study 

18 
 Comparisons 
al Reef 

Striped seaperch (Embiotoca later&) near large 
scrap manhole box formrng pad of concrete rubble 
reef al Hake Island. Encrusling organwns 00 con- 
crele are pnmarliy barnacles and tubeworms, which 
build calcareous tubes. 

much higher on the artificial habitats than on the 
natural habttats (including the kelp bed). That the reef 
should concentrate fishes was not surprising, since 
this was the premise behind its installation. It seemed 
puzzling, though, that fishes should have been so 
sparse I” the kelp bed. Kelp provides another form of 
strucfure, and such areas are well-known lo sport 
flshermen for their productiveness. Part of the expla- 
nation is that the kelp forest virtually disappeared I” 
the winter, but even in summer the fishes simply were 
not found there m any great numbers. 

Of the three triad arrangements in the experimental 
areas, including the control areas wth no triads, the 
three bundled triads were somewhat better at anract- 
,ng fishes than the others. Two factors quaIlfled this 
result. First, the separated triads on the natural sub- 
strate moved m the tidal current, They remalned con- 
nected by a length of rope, but when they were 
relocated, they had accumulated a layer of sand, and 
appeared to have dug into the surrounding sediment. 
Very few fishes were associated with them until much 
later in the study; wefh~nklhat this sort of disturbance 
may be detrimental lo rwdent fish communliies. 

A second qualification on the superior attractive- 
ness of the bundled treads was that they were not as 
consistent for fishes on the rubble as on the nafural 
substrate. The fish seemed to orlent mole toward the 
general vell~cal r&f than they did to one material or 
the other. The schooling spew-s (the surfperches) 
moved around the entire reef in small or large aggre- 
gations. They foraged for small crustaceans I” Ihe 
algae growlog on Ihe different materials, as well as on 
the sand)cobble substrate. The rockfish could be 
found near the bottom, eltherassoclated with thebras 
or not. II was dlfficull 10 predtct where they would 
occur. Much the same was true otthe other species 
of bottomfish on the reef. 

Fishes oriented to triads on natural sand cobble 
substrate over a broader area than they did to the 
triads on the concrete rubble. On the natural sub- 
s strate, the triads were the only nearby relief, whereas 
those on the concrete rubble had the rubble Itself sur- 



rounding them. Fishes might be associated with 
either tires or concrete, but the imporlant variable 
was the veritcal r&f. 

It was apparent, then. that most fish species were 
not choosing between the two types of material. The 
exceptlon was the llngcod (Ophiodon eiongatus), not 
il cod at all, but a large, economically important da. 
mersal predator 01 the family Hexagrammidae. This 
species spawns in the wlnteilime. with the male set- 
ring up a territory where the female deposits an ap- 
proximately basketball-sized egg mass. The best 
areas for spawning appear to be those with good cur- 
rents for ventilation and where there are crewas in 
which lo lodge the egg mass. The male then guards 
the mass over a SIX to seven week mcubation time. 

Llngcod spawned on the concrete rubble reef, but 
never on the tires. There are moderately strong GUI- 
rents al the site, and plenty of crevices among the 
rubble. We monitored the nests in the winter of 1981 
and part of the winter of 1982. In 1982 we found that 
three nesting sites marked in 1981 were bemg used 
again, confirming observations of others in norihern 
Puget Sound on the recurring use by lingcod of natu- 
ral substrates. 

These results are significant for several reasons. 
First, the lingcod made a choice between materials, 
spawning on rubble exclusively. Second, outside of 
current WDF research, we know of nodocumentation 
of lingcod spawning on artificial reefs. Spawning has 
been reported on breakwaters, but the material was 
natural quarry rock. Third, egg masses observed on 
the deep rubble, at 89 and 95 feet, represent the 
deepest documented spawning thus far. Fourth, and 
perhaps of greatest importance, fishery statistics 
have Indicated a serious decline in llngcod stocks in 
Pugei Sound, prompting a total moralowm by the 
WDF on sport and commercial lingcod fishing in the 
soulh and central Sound, statiing in 1978. The WDF 
has had a multifaceted program of lingcod research 
and enhancement in operation, and while arliftcial 
reefs are a separate program, we see great potential 
for their use m resorting lingcod populations. 

Other factors in the analysis are cost and stabllliy 
Based on figures made available by the WDF, who 
were responsfble for installation of the reefs, the con- 
crete was much cheaper than were the tires par unit 
of bottom area covered. Costsvary depending on the 
scale of the operation, whether materials are donated 
or must be patd for, and whether they must be barged 
any distance. One large reef built of tires by the WDF 
off a mainland shore in Puget Sound was cheaper per 
unit area than the tires at the Blake Island site, but still 
somewhat more expensive than concrete rubble. In 
addilion, the tires were less stable in currents than 
was the concrete, and required careful anchoring and 
several man-hours of diving to install. The concrete 
needed only to be transported to the site and un- 
loaded from a b&m-dumping barge. 

So we have the cost and stablllty aspects, and ap- 
parent lack of preference by fishes for either material. 
wtth the Impotiant exceptlon that lingcod chose the 
rubble over the tires for spawning. The ma,” result 
from addltlonal monitoring of uxwtebrale and algal 
populations on the reef is that a food web in probably 
adequately supported on both tires and concrete. 
Thus, we came to the conclusion that of the two ma- 
terials tested, concrete IS probably better for this envi- 
ronment. 

The work reported here is only a beginning, how- 

ever. The Japanese and Taiwanese have advanced 
aflificial reef technology well beyond work in this 
country with large scale operations. and examw.tlon 
of chemical. geological. and hydraulic factors. 
Patented designs are being marketed, and we have 
much to learn from their efforts. A major obstacle IS 
the lack of good translations of reports. 

Ii may be some time before we reach the level 01 
sophistication the Asians have attained in this field. 
As long as we use scrap materials to build our own 
reefs. II would be appropriate to caution against plan- 
ning a reef whenever we need to dispose of nonde- 
gradable waste such as tires. Artiflclal reefs can be 
good avenues by which to do this. but a careful ap 
preach and wise plannmg cannot be over- 
Park managers who wish to create new recrea- 
tlonai areas using this technique obwusly need to 
consider several factors, not all of which have been 
discussed here. The reef we studied was created lor 
lishmg, and not SCUBA dung, although the latter IS 
apparently going on there. However, we spear- 
fisnmg. for example, IS so efticient. it would seem bet- 
ter to design an underwater park for nonconsumptive 
uses such as photography. To this end a natural area 
might be better than an arlificial reef 
emphasized. 

MalelingcodiOphlodon elongaius) guarding egg mass fughl). which has been deposilediindeiconcieieslabat 
Blake Island artifaai reef. Fish IS aboul60 cm !n length: egg mass IS about 2530 cm in diameter 



and the five state-of-the-art summaries. may write to: 
pathogens. These experiments wll be completed this 
S”mmer. 
Ecologic
Dra

By William H. West 
The Third lniernat~onal Conlerence on Slate of the 

Art in Ecological Modeling was held at Colorado State 
University in Fort Collkns. May 24-28, sponsored by 
the International Society for Ecological Modeling 
(ISEM) in cooper&ii with the National Park Seiwe 
Waler Resources Laboratory and hosted by the CSU 
Natural Resource Ecology Laboratory. Scienttsls and 
land managers from Egypt, France, Austria, New 
Zealand, Denmark, Argentina, and The Netherlands 
as well as the United States, Canada, and Mexico at- 
tended the fiveday conference to advance the devel- 
opment of ecologlcal and environmental modelmg. 

The conference had as specific objectwes: 1) to 
provide the first forum in North America for lhe inler- 
national exchange of research results and applica- 
tlons in ecological modeling: 2) to expand the subject 
matter of the first and second conferences; 3) to pro- 
vtde more focus on specific problems in systems 
ecology and their solution by employing ecological 
modeling for managing the enwonmeni; and 4) to 
create a Notlh American Chapter of ISEM to 
strengthen the international communication and Inter- 
change I” thts subject area. In pursuit of these objec- 
tives, papers were presented during techntcal ses- 
sions in five general areas: Energy Development, 
Theory and Methods, Water Resources, Animal Life, 
and Land Resources. 

Papers presented in each of the five general areas 
ranged from theoretical, to applied. to alds and tech- 
niques useful in systems ecology. Many of the papers 
presented in the methods and theory session dealt 
with the problem of quantifying the interactions be- 
tween different elements of an ecosystem. Questions 
were wed concerning the magnitude of direct var- 
sus indirect effects and how to determine these inter- 
actions. Many new and varied approaches to these 
problems were presented and while the proposed 
solutions are still highly theoretical, their applications 
10 practical problems can be plainly seen. 

Among the papers addressing today’s practical 
problems were applied models in such areas as 
Spruce budworm outbreak and control, determination 
of optimal resource sampltng. the effects of cultiva- 
bon on crop yields, and recreation carrying capacity 
of ecosystems. Each of these models, and many 
more presented, was designed with the manager in 
mind. Limited data inputs and conversational Inter- 
active programs were just two of the methods used to 
make ecological modeling more respons~va to the 
land manager. 

New techniques. and old techniques newly disco- 
vered, were presented in papers to aid the modeler. 
In many mstances, the procedures presented allow 
the modeler to better provide for the needs of the 
manager. Papers in the areas of curve Ltting, modular 
programming, parameter estlmatlon. and sensitivity 
analysts provide the systems ecologist with the tools 
necessary to better model an ecosystem and to 
evaluate the results of their mod&g effort. These 
al Systems An
ws Global Grou

procedures, I” many cases, provide the modeler with 
the simpllficatlons needed to converi ecologlcal mod- 
ellng from primarily a research tool to that of a man- 
agement tool 

The closing session conswted of state-of-the-art 
reports in each of the five general areas with sum- 
maries of the previous sessions and an opening of 
the meeting to comments and discussions from the 
floor. In the course of the discussion, a clear consen- 
sus of the slate of the art in ecological modeling 
emerged. It was widely accepted that the ati 1s at a 
vary primitive state. The field has made some strong 
advances over the last few years, as demonstrated 
by the quality of papers presented, but is not currently 
at the point where It can truly be called a discipline or 
concentration. The need was expressed by some for 
a unified approach to quickly advance the modeling 
field beyond its current condition. An opposing view 
was expressed by those who felt that because 
ecologlcal modeling was still in its infancy It was pre. 
mature to develop a unified approach. II was appar. 
ent that ecological modeling WIII evolve at its own 
pace and explore all avenues of thought. 

Closely linked with the unified approach to ecologl- 
cal modeling was the concept of a global ecosystem 
theory. Although generally believed to be a decade 
away, and in some aspects a generation away, it was 
strongly felt that systems ecology provided Ihe best 
opporlunity for developlog a general ecosystem 
theory. A global ecosystem lheory advanced through 
systems ecology could remove much of the amblgulty 
currently faced in resource management, benefitlog 
both the researcher and manager. 

One concept universally expressed was the need 
for the modeler to become more in tune with the 
needs of the manager. To accomplish this the man- 
ager must be brought into the modeling process and 
made awareof the benefits and limitattons of ecologi- 
cal modeling. The modeler must design programs 
wth the user in mind through such techniques as Ikm- 
ited data inputs. user frtandly mterad~ve programs. 
and modular programming. Additionally, the systems 
ecologist must gain a betier understanding of the 
needs of the manager by better communications wtih 
management and through the concept of a modeler 
manager dual training. 

In general, the third miernat~onal conference on 
State of the Art in Ecological Modeling was a suc- 
cess. Through the exchange of ideas and the discus- 
sion of new approaches the field of systems ecology 
was advanced. The concepts presented and the 
courses plotted WIII provide resource managers wth 
new tools and a clearer understanding of the ecosys- 
tem, both now and in the future Through meetings 
such as this the field of systems ecology WIII become 
an ever-lncraaslng segment of ecosystem research 
and management. Those mlerested m a copy of the 
conference proceedings, which include all papers 
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DK-3500 Vaerloese (Copenhagen), Denmark 

West is with the BLM Dws;on of Resource Sys. 
ferns, stationed at the Denver Federal Center 

Editor’s Note: A Pacific Northwesl modelnig pro/ 
ect, described ,n the m&recent OSU’CPSU Annual 
Report (for 1981), IS repmied here. 

Models to simulate ecological changes in Mount 
Rainier, Olympic, and North Cascades NPs have 
been developed for NPS by Jerry Franklin of the US 
Forest Setwe, and Mark Harmon of the Oregon 
State University Deparimenl of Forest Science. 

Study objectives were: (I) to develop a computer 
model that will simulate the birth, growth and death of 
trees in west slope forests of the Pacific Northwest; 
(2) to verify the model wng a known data set from 
H.J. Andrew ExperImental Forest and produce a 
document explaining model sfructura, limttations, and 
potential uses: (3) to use the model for comparing ef- 
fects of clear-cutting, blowdown. and fire disturbance 
on wcess~on of Douglas-fir forests in Olympic NP; 
and (4) to incorporate the influence of elk browslog 
and nurse-logs into the model and assess the Impact 
of these variables. 

The model has been constructed and verified, 
using the H.J. Andrew data set. A paper has been 
prepared explaining the structure of the model and 
potential uses, and a manuscript of the model 
documentation. by Dr. V.D. Adams, describes the 
subroutInes used to stock. grow, kill, and disturb the 
simulated forest. The ratIonale for the equation forms, 
model results and validation also are presented. to 
give potential users of the model confidence in the 
model’s ability to simulate changes in forest structure 
over time. 

The model now IS being used to test effects of 
clear-cutting, fire, and wind-throw on stand structure. 
Modeling effects are being combined with research 
conducted by James Agee (PNR research biologist) 
m Olympic NP. The influence of elk on structure of 
sitka spruce-western hemlock was mvestlgated in 
1981 wa the model and has been submItted for publi- 
callon to Noifhwest Snence. 

The study’s basic CONCLUSION was that fluciuatlon in 
elk populations during the last 150 years have had lit. 
tie obvious effect on forest structure. Prel~mlnaryf!eld 
work on development of trees on nurse-logs was 
completed and more extenw? work IS planned for 
summer 1982. The goal is to determIne probability of 
a seedling growing on a log becomlng a canopy tree. 

In another spase of research on the role of nurse- 
logs. a set of experiments has been undertaken m the 
Hoh Rover Valley lo determine factors that contribute 
to heavy use of logs as seed beds. The expwments 
WIII test the &cl of seed predation. competition with 
other ground cover (e g mosses), flooding and soil 



I 

storage tank with concrete mixing apron in fronf of it IS at the extreme r;ght. The slope around the site diverts 
runoff lo a holdmg basm in the photo foreground 
Cornpos
And Cre

By J.C. Patterson and J.R. Short 
The Chesapeake and Ohio Canal NHP parallels 

the Potomac River for approximately 165 miles, from 
Washington, D.C., lo Cumberland, MD. Built between 
1626 and 1650, the canal ceased operation I” 1924 
and has since become one of the nation’s most 
unusual historic parks. In 1975-76, the C & 0 Canal 
encountered a unique problem with waste disposal. 

Pit toilets had been used in the more frequently 
used areas along the canal. Concern developed that 
pit toilets mtght be contaminating the ground water, 
and in 1972 the C & 0 substituted portable toilets. to 
comply with envtronmental quality standards. Waste 
from the portable toilets was trucked to local munici- 
pal trealment plants. After three years, operators of 
the local plants Informed park officials they would no 
longer accept the waste. Allegedly, the toilet chemi- 
cals were interfering with the blologtcal processes 01 
the waste treatment plants. 

Alternatives suggested included closing the tow- 
path, transportmg the waste 10 municipalities outside 
the district, building a sophisticated treatment facility, 
and constructing an expertmental compostmg sys- 
tem. The last option was selected, smce NPS felt it 
could modify the USDA-Beltsville composting tech- 
nology for use with these high liquid content wastes. 
A cooperative effort was begun between the matnte- 
nance staff of the Piedmont District of the C 8 0 
Canal and scientists of the Ecological Se~ices Labo- 
ratory (ESL) in Washington, D.C. 

Composting is a naturally occurring phenomenon 
that man has enhanced. Scientists at the Science 
and Education Admimstratlon. USDA, in Beltsville, 
MD, had developed an aerated static pile cornposting 
system, described in Vol. 46. No. 4, Journalof Water 
Poliution Confroi Federabon, “A Force Aerahon Sys- 
tem for Cornposting Wastewater Sludge,’ by Epstein. 
Willson, Burge, Mullen and Enkiri. These techniques 
were developed and refined to treat filter cake sludge 
from sewage treatment plants. The filter cake IS 
approximately 20 percent solid. 60 percent liquid, dif- 
fering significantly from raw waste, which is only 2 to 
3 percent solids. 

In the Beltsville technology, one volume of filter 
cake sludge IS thoroughly mixed with Iwo volumes 
bulking matenal, generally wood chips. A static pile is 
built over corrugated polyethylene tubing and the air 
is drawn through the pile dung composting. The 
“static pile’ is monitored periodically 10 assure proper 
oxygen balance and adequate temperature buildup. 
After 21 days, the pile is dismantled and allowed to 
cure. The organic material produced is excellent soil 
conditioner and has value as a low analysis fellilizer. 

The static pile technique was modified to Include 
sewal additional bulking organic materials to absorb 
the excess liquid fraction. The technique has been 
pelfected and has received favorable response from 
the C & 0 Canal staft and the NPS. By June 1976, 
waste material was being treated effectively by com- 
posting on a routine basis. 

Waste generation and need for waste treatment 
has the same seasonal varlahon as visitation along 
the Canal. In general, the last static pile setup is in 
October or early November. This pile usually is al- 
lowed to stand until early spring. It is then dcsassem- 
ting: Solve a Pr
ate a Useful Pr

bled and a new static pile IS built in April or May to 
compost the first wastes collected for Ihe season. 
During heaviest visitation in the wmmer months, 
compost piles may be built every four to six weeks. 
Waste is pumped from the toilets as necessary during 
the season, then transferred 10 an on-site storage 
tank. When the tank nears 11s 2,000 gallon capaaty a 
compost pile can be built The tank, though not es- 
sentlal, provides for more efficient use of both man- 
power and site activities. 

To initiate cornposting, a bed of absorbent or- 
ganic materials is prepared for receipt of the lkquid 
waste from the holding tank. At the C & 0. the absor- 
bent organic mixture IS comprised of shredded office 
waste paper, sawdust, wood chips, leaves, and previ- 
ously composted material. These are thoroughly 
blended on a concrete mixing pad, then lormed into a 
saucer-like configuration. Waste from the tank above 
the pad IS gravity-fed into the saucer. Absorption 
(about 30 minutes) is followed with thorough mixing 
of waste and absorbent materials by a front-end 
loader. 

Adjacent to the mtxing pad is a mattress of prew- 
ously composted materials. to receive the mixture of 
waste and absorbent materials. Details on how air is 
supplied and odors mitigated can be had from the 
ESL Lab. 

The absorbent mixture of bulking materials and 
waste IS transferred onto the mattress from the mix. 
ing pad, the completed pile resembling an Inverted 
cone. A blanket of compost or wood chips insulates 
the pile to maintain necessary cornposting tempera- 
tures and suppresses odors produced during early 
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blower draws air through the pile at intervals pre- 
selected on a timer. 

Careful monitoring of the pile IS essential. A 
range of 5 lo 15 percent oxygen 1s optimum for micro- 
blal activity. Mlcrobia activity generates heat to reach 
temperatures of 55’ C (131” F) and above. The heat 
IS produced as the nucroorganlsms digest the nltro- 
gen and carbon of the waste during aerobtc metab- 
olism. Temperatures should range between 60 and 
70” C for a period 01 three weeks; this temperature 
usually is reached wtthin the ftrst 3 10 5 days of com- 
posting. 

A minimum of 55” C for three days is necessary to 
kill pathogens. Temperatures as high as 60” C 
(176” F) sometimes are reached wlfhln the lirst 10 
days. The compost pile will maintain very high tern- 
peratures for only a few days and will slowly decrease 
to about 60’ C (150’ F) for several weeks. High tem- 
peratures for prolonged periods result #n a nearly 
sterile composted product. 

The C & 0 compostlng site IS less than one acre. 
This includes a pad (approximately 150’ x 75’) a di- 
version ditch which surrounds the pad, and an 
organic storage area. The C 8 0 Canal composts be- 
tween 8,000 and 35,000 gal/year (33-145 tons/year). 
Designed to handle 105,000 gal/year, the site has not 
approached cap&y So far the operation has re- 
qulred no more lhan 0.2 work yearforcomplete oper- 
atIon of all activities. 

Success of the operation within the Piedmont 
District has sparked a similar operation in the Alle- 
gheny District of the C & 0 Canal. The design and 
stages of biologic action. An electrically operated site were prepared and implemented in 1979 and ac- 

A complete view of the Piedmont Districl composlmg sate at C 8 0 Canal. Left to right are: shed housing the 
blower, a compost pile being constructed, a blanket of compost bejog added to the wet mixture to kwlate against 
excessive heat ioss, protect from rainfall &reduce odor Behind the tractor is a working static compostpile. The 



tive compostlng has taken place ever eince. 
Compost contans nomlnal amounts of essential 

soil nutrienls, however these levels are generally low. 
Since compost has a nearly neutral pH, (about 6.6 lo 
6.Q it IS an effective solI liming agent. The ESL has 
used compost to neutralize highly acidic spa11 from 
Prince WIIliam Forest Park’s pyrite mine, where the 
pH was es low es 2.0 to 2.4. It was felt that compost 
would be the principal soil amendment in restoring a 
favorable XII chemistry and provide a soil medium to 
support natwe vegetation 

Compost has proven a dewable amendment for 
soil renovation. Large quanttties have been used in 
rebullding solIs and turl areas of the National Capital 
Region. The C R 0 Canal has used it in areas where 
culverts have been restored and vegetation reestab- 
lished around park facilities A slmllar system is to be 
set up in Redwood NP, California, where 11 IS pro- 
posed to treat wastes from sanitary toilets and septic 
systems and use the composted product to restore 
badly eroded slopes 

The methodology has received considerable awn- 
lion from international organlzatlons es a useful, cost 
effective, efficient way to treat wastes and at the 
same time produce a valuable, safe soil amendment. 
Demonstrations have been staged for reptesenta- 
tives of the World Bank, AID, Appropriate Technology 
International, Inter-American Development Bank, 
Pan Amencan Health Organization, EPA. USDA, 
USFS, USDI, and many other federal and state 
groups. 

Cornposting has broad applicability throughout 
the entire National Park System. Small batch, raw 
waste composling IS possible at back country 
campsites, using power from photovoltw solar 
panels. Each location requires some modification of 
the system, depending on the kind. amount and avail- 
ablllty of bulking mate& Proper ration of bulk 10 
waste must be emplncally established, es must the 
time reqwed for adequate breakdown (treatment) of 
the mixture, the cycling frequency and size of the 
blower system, and the utilization of the compost 
product. Smce absorbent malerlals could be limiting 
at some locations, it could be necessary to recycle 
cured compost to achieve desired consistency in sta- 
tic pile construchon. Thickness and composition of 
the blanket, frequency of setup-teardown schedules, 
and ava~labilily of manpower and equipment to han- 
dle the waste materials also require site- 
specific solutions. 

Additional reierences are Leonard and Fay’s 1978 
Forest Service Research Note (NE-254). “A Compost 
Bin Ior Handling Privy Wastes: Its Fabwation and 
Use,’ and Patterson and Short’s 1980 paper on “Sta- 
tic Pile Cornposting of Sanitary Toilet Waste and Sep- 
tage Within a National Park,“lrom the Proceedmgsof 
the Natlonal Conference of Municipal end Industrial 
Sludge Composting-Materials Handling, sponsored 
by Information Transfer, Inc., Hazardous Materials 
Control Institution, the Sludge Magazine, and SEA- 
USDA, Nov. 14.16. 
Patterson and Short are agronomists mth fhe 
Ecoiogicai Services Laborafoiy, Nationa/ Caplfai Re- 
gion, NPS. 
Gravity flow from an elevated storage lank aiiows for effuent emptyjog of /he tank The absorptive organc mly. 
fure of shredded waste paper: compost, woodchips, leaves andsawdusteffecliveiabsorbs the /(quid waste. Ab- 
sorption WI// proceed for about 30 nvnutes. 
Perforated piping and the mattress are in place at the right,, wh!le the sohd (non-pedorated) piping connects par- 
for&d pfping of the pole. 
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Wauer 6 chief. NPS Natural Resource Manage-
Resource Inform
System (RITS) So

By RO Waler 

Inadequate information is an extremely serious ob- 
stacle to sound planning and decision-maklng. It is 
even more S~~IOIJS when the protection of a nationally 
significant resource depends upon that informatlon. 
And it is a gtoss malfeasance when slgntficant infor- 
matron IS available but can not be retrieved when 
necessary 

The demand for available Information far exceeds 
the present capability of the National Park Serwe to 
provide it. This shortcoming affects every facet of 
management I” the parks, regions and the central of- 
fice. It leads to delays, redundancies in efforts and 
cosis, rncreased paperwork, and errors that dwctly 
affect the vary resources the Service is mandated to 
pre%YV?. 

Although the Service has initiated many well- 
con&wad data-gathering projects, ranging from in- 
Yentories to long-term environmental monitoring, the 
majority last only as long as the principal west~gator 
remains on site; the products from these endeavors 
often are utilized only so long as the users know 
where to find readily the necessary information. 
Important and worihwh~le information is often lost or 
forgotten because of its inaccessibility. 

This problem of inadequate Information flow was 
identllied m the 1961 Slate of fhe Parks Prevenbon’ 
M;ijgation Repoti, a followup to the initral Slate of the 
Parks - 1980 Report to Congress. The Prevention, 
Mibgation Report outlined a strategy for threat iden- 
tificatlon, assessment, monitoring, and prevention 
and mitigation. This systematic approach beglns with 
comprehensive Resources Management Plans 
(RMPs) required for every park unit. Each Plan must 
Include a series of Project Statements that document 
all of a parks resource projects; they range in detail 
and Importance from such housekeeping activities as 
vista-clearing 01 hazardous tree control to more seri- 
ous problems of internal and external impacts to park 
values. The framework outllned in the Prevention 
Mitigation Report encompasses an information man. 
agement system, butIt upon the numerous Prolect 
Statements, and capable of tracking those activities 
throughout their existence, includmg all resultant re- 
ports. This informatlon management system is R ITS. 
A Resource Information Tracking System. 

R I T S will serve three major functions: 

1) It will track all ongolng and proposed 
NPS resources management activities that 
have been classified as either ~esouwas 
management, monitoring, or research and 
documented wlhin area RMPs; 

2) It will incorporate a process for putting in 
new and pertinent information at the regional 
level and at some park areas as the informa- 
tion becomes available; and 

3) It will provide storage and instant re- 
trieval of information about management. 
monitoring and research within each park unit 
and throughout the serwa. Key words will be 

uttltzed for information retrieval. 
ation Tracking 
ftware Started 

R I T S wll consrst of three subsystems: 
I) natural and cultural resources manage- 

ment data dewed from the parrs RMPs as 
described above: 

2) abstracts of all reports derived from 
monitoring and research projects descrrbed in 
Project Statements, as well as from other 
closely related repot% from a vawty of 
sources; and 

3) resowx actlwties that are approved 
through special use permits issued by park 
personnel for studies and other resources 
management activities. These Resource AC. 
t!vlty Permits include research and monitoring 
undertaken by non-NPS scientists or re- 
source managers, and will replace the 
Supenntendents Annual Research Report 
The Resource Actrvity Permit subsystem will 
provide the system with the most up-to-date 
informatlon available from the parks. 

The first step in the evolution of R I T S software IS 
underway. A lunctional requirements document is 
being wtten and will provide lnformatlon about 
details of the system sufficient for actual design to 
begm by late summer or early fall. 

Also underway is a complete rev~w of area RMPs 
to determine compliance with the guldellnes. Some 
clarification of the guidelines will be required to as- 
sure Plan consistency to the degree that they can be 
utilized as the basis for R I T S. 

It IS anticipated that R ITS wrll be a reality by 1964. 
It is expected to function on eliher IBM or HP 
hardware; that decision will be made by late summer, 
1962. The Washington Office plans to develop and 
malntain the system; users at the parks and ragIons 
WIII be charged for system use on a time basis. 

Taken together, records of the various activities ~111 
constitute a slgnlficant informatlon base. R I T S will: 

-document the resources management, monitor- 
ing and research actlwties (as outlmed in area RMPs) 
through all stages of conception, implementation and 
project reporting; 

- provide reference on state-of-the-ad methods 
and technrques for accomplishing (1) resources man- 
agement tasks, (2) monitoring tasks, and (3) research 
tasks. 

Because area RMPs will provide the basis for 
R I T S development, it is especially imporiant that the 
Plans, which are the responstbilityof park superinien- 
dents, be as complete and concise as possible. Con- 
sistency IS of greatest importance! 

R I T S will provrde Service personnel instantane- 
ously with up-to-date information and be together the 
functions of resowas management planning, man- 
agement, monltonng, research. and reporting into a 
cohesive and Integrated program. It will help to move 
the Service inlo a more modern mode to cope wtth 
the resouxe threats of our modern technological so- 
ciety. 
meof D~won, Washington, 0. C. 
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The Greenhouse Effect 
Attracts Speculation 

The January IS% of Agroborealis, published by 
the Uwers~ty of Alaska Agricultural Expwment Sta- 
tion, Fairbanks. AK 99701, cameo an article by Glenn 
Juday, a visibng associate professor and ecological 
reserves coordinator, trtled “Climatic Trands in the In- 
terior of Alaska: Moving Toward a High CO, World?’ 
Juday’s analysis begins with the peak of the last gla- 
cial period, about 14,000 years ago, and notes that 
the change from full glacial to modern cllmate condi- 
tions “was vary rapid in northwestern North Amerca. 
being essentially completed in 1.000 years.” He 
traces the forest-tundra treeline rn the central Cana- 
dian Arctic as a shifting climate marker readable in 
terms 01 the past several thousand years, and adds to 
that record the ground and soil temperatures “since 
the ground ‘remembers‘ the temperature to which it 
has been exposed by storing the heat (or cold, de- 
pending upon your point of reference.)” 

Juday concludes that “perhaps the most lar-reach- 
ing consequences of CO, induced climatic warming 
would come about if the hypothesized collapse of the 
west Antarctic ice shelf occurred, rapIdly raising world 
ocean levels by nearly 16.5 feet (Mew J.H. 1976. 
West Antarctic ice sheet and the CO, greenhouse ei- 
feet: a threat of drsaster. Nature 271:321).” On the 
other hand, he points out, although much of western 
and northern Alaska’s coastal region would be inun- 
dated, a real warming could enhance the prospects 
for success of Alaska’s new agricultural development 
projects. 

An arlicle jcomputing Climate,‘) in the May issue 
of Science 82 on long-range climate modeling with 
computers, suggested that the chances for accuracy 
from such forecasts were “0 to 100%. A letter to the 
edItor of Sc&xe 82 in the July-August issue dis- 
agrees on the basis of a National Academy of SCI- 
ence panel (in 1979) that irled, with no success, to 
find a factor that would dtminish to negllglble propor- 
tlons the effects of a carbon dtoxide ruse. The panel 
concluded that a global temperature rise of behveen 
two and five degrees Celsius was likely. 
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