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Research

The cuner of 2 new automcbile eajoys a period of grace. He can deive
it ccast-to-ceasi with no kaocwledge vaatsoever of hou the conplicated ports
of that machine woirk., Sooner or iater, however, the car pust come under the
eye cnd hend of a wechanic, thoroughly familiar with every interzelated part

unction, who can diagnose its conditicn, and make the neocessary adjusi-

o
th

ents cad repaivrs., Otunerwise, the car may be driven to ruilnation.
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For most of their ycars, the Hailonal Parks have enjoyed a period oz
grace, Ccmparatively isolated, and under moderate use, they have been alzost
seif-paintaining. Even today, the beauty of the Natiomal Paxks can be intense-
1y enjoyed in the absénce of any factual koncwledge about them. Tor a uhile,
they can be managed passivcly, by drawing boundaries around them, and by con-
trolling fires and other things that destroy.

Withcut mon and his civilizotion, the natural scene, unlike the automo-
bile, wculd continue to perpetucte itself -- chenging enly in response to
natural climatic and evolutiomary changes. PRut, the parks are being used by
can, and his civilization divectly and indivectly cffects vanatural changes
upcn the natural scene.

These changes occur in a system infinitely more complex thaen the most

sticated macnine devised by man; vet, iike the machine, parits of the

e
|.4-
r.

systcm begin to wear and to malfunction. The system, like the machine, comes
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to need a kind of care thag can diagnose what has goae wreong, prescribe eand
administer repairs, perform maintenance checks and continuous appraisal to

back up adjustments in use and management. Otheyrwise, like the car driven

ever-harder withoutAmaintenance and repair, the gystem can develop seriocus

difficulty before we are scarcely aware that anything is the maiter.

The National Parks as they have been handed down to us, are the product
of many interacting phenomens cver periods of thousands of years. In more
and more instances, however, they are requiring the application of techniques
designed to neutralize end correct for man-caused departures from the natural
state., Unless these management measures are based upon exact knowledge, there
is a serious danger that they may compound the problem that they were con-
ceived to curec.

The Wational Park Service has the ccmpetence and the capacity to perform
every service required to serve its many visitors, and o apply protective
management techniques in the care of the natural community. Development and
construction, public service, fire suppressicn, forest insect and disease
control, maintenance, public health and safety programs, for example, are
models of excellence. But resecarch, the key activity so vital to a2ll of them,
has not kept pace.

This is not to deny that e#cellent and practical research has been accom-
plished. 1In earlier days this was done predominantly by cther agencies, uni-
versities, and independent scientists. Tecday, such research, as is within
the caéability of this Service, is sharply focused upon only the most eritical
problems. As pointed out by the Wational Academy of Sciences-~Mational Research

Council, however, there is just too little to meet the need., In some instances,

this need for research based knowledge has been recognized very late in the



deterierction of park rescurces. A5 a resuli, in these instances, we are
perilcusly close to a positicn where roseasci has been too little and too
late.

Responding to this situation, the Congress has begun to increase the
funds available to the Service for investigations of this nature. The
increcases have been quite modest and far too little to meet the needs as now
recognized in the parks., It is generally recognized among those scientists
across the country who are familiar with the parks that this limited effort
has been tco thinly spread to influence, in any fundamental way, the destiny
of the National Park System. The gap between research needs and accomplish-
ment is already so great that it cannot be closed for many years. On the
othexr hand, the funding cllowed, thus far, has not been ocut of line with the
state of development of organization within the Service to make mecst effective
use of the money.

Within the past year and a half the Service has taken a hard lcok at its
research needs and has reorganized parts of its internal structure to provide
for an expanded, more effective and tightly controlled research effort. The
most critical problems for investigation haVe been identified and are receiving
maximum attention consistent with funds and personmel availabler Currently
less uigent but potentially egqually sericus resgarch needs have also been
identified and the groundwork laid for initiating appropriate remedial studies
when adequate fuuds are provided.

A program ncw undervay will lead to the development of Master Research

Plans especiaily tailcored to the individual nesds and research requireuments



of cach unit in the Park Systcm. Thesc Plans are being developed by teams

of Service and university scicdntists after caveful analyses of the natural
rescurces, the use objectiven, the resource monagement objectives, the cur=
rent condition of resources, and the information already available relative

to the identity, distribution, welfare and ecological relationships of these
resources. As the result, the Plans are to contain authoritative cvaluations
of the "state of the park rescurces." In addition,,they will provide identi-
fication of the regearch nceded to facilitate the solution of exzisting manage-
ment and interpretation problems and to produce the additional information
required to permit intelligent approaches to the restoration and/or maintenance
of resources in the natural conditions which obtained when the park was
established, Eight such comprehgnaive park Master Research Plans are expected
to be completed prior to FY ‘67 if the necessary funding and personnel are
available.

Although the park Master Research Plans will permit more exact and com-
plete elaboration of research needs in each unit of the Park System, the
compilation of research necds alrecady identified is very substantial, the
longstanding urgency for the ctudies has been pointed up repeatedly by commit-
tees of non-Service scientists advisory to the Service and to the Department,
and the Service is now geared to administer a much larger research effort.
Recults from a meaningful assault on the natural science research needs of
the Service at this time should, within two or three years, begin to comtribute
importently to overall park operations, and be manifest in more careful

planning and development with respect to natural values, circumventing



cmbarrassing and sometimes costly errors. The results shculd be manifested,
as well, in improved management techniques, in enhanced content of interpre-
tative programs, and in other pracﬁical ways.

In carrying out such a program, the fixst consideration must be to
secure the highest level of competence for the studies. The five Park Service
individuals whose regular full-time assignments are oriented to field research
in the natural sciences, constitute a staff quite obviously much too small
to undertake even a significant fraction of the investigations needed in the
more than 200 arcas administered by the Service. Thus, for the first year or
two, the greatest share of the studies must be acccmplished by contract with
university scicentists, and a lesser share by agencies such as the Fish and
Wildlife Service, the Geological Survey and the Forest Service. The sister
agencies are quite cooperative in conducting research for the Park Service
provided the work is somewhat oriented to the participating agencies'® mission,
and NP3 funds are available to underwrite the costs of investigation. Some~
times, however, trained individuals of tﬁe type needed are more readily avail-
able from universities than from sister Federal agencies and, very often, the
cost of conducting a particular rescarch project is more costly if dome by a
Government agency team than if conducted by a university team of investigators.

As the program progresses, it would be to the advantage of the Service
to do a lavper proportion of the work with its own personnel, Within three to
four years, it is estimated that the Program should be about evenly divided
between intramural and extramural research. In order for such plans to mata-

rialize, however, the Service staff actively engaged in ficld research must



be enlerged materially through retraining and reassignment of cuitabie
individuals presently in ihic Service and through recruitment f£ic: non-
Service scurces.

The following material consolidates and identifies some of the manageaent
and interpretation problems being faced in Service administered arcas, Idene
tificd as well are the kinds of information required to contribute to the
solution of these problems. The research vehicles for obtaining this infor-
mation constitute the investigative program which we hope to initiate in
TY '67 and for which funds are being sought in this and follcwing years:

1. Wildlife

a, The Problems

Under the protection efforts of the Service, populations of elk,
deer, moosc and certain other wild ungulates have increased to levels which
have resulted in gevere range detericration and soll erosion, a decline in
bighorn sheep, antelopes and other wildlife, and disturbance of forest repro-
duction in many parks. Although trapping, additional methods of direct
reduction by the Service, and special hunting seasons established by the states
outside the parks are presently kecping these herds Qithin tolerable but arbi-
trarily established limits, this expedient provides little scund basis for
long~-term management. TFor the most part, we do not have sufficient information
to determine accurately the levels to which pdpulatioﬁs must be restricted in
order to permit range recocvery, the levels of population that can be supported
by a fully restored range, a process by which restoration of a range can be

expedited, or indeed, in some instances, what the exact composition of the



oriszinal zenge was.  Since cur‘kn wwledge ¢f the pepulat.on dynamies, behavic:
and subsisience requirecanis of these animals 1z ‘necosleie, we are not in

a4 etrong pcsition to determine bBow their prescncce incerierves with maintaining
suitable population levels of other desirable snimai residents.

On the other hand, despite more thon 50 years oi 'protection,”
bighorn éheep vopulations have ccentinued to declire in latioral Parks.

Although poaching, ccmpetition with domestic livesteek, discase and predation
have often been blamed for this condition in the United States as a whole,
these factors appear to be insignificant or lacking in the parks. More subtle
adverse factors such as excessive human visitsticn at strategic watering places,
competition with other animals for forage and with deer and large bird popula-
tions for water, have been suggested in recent years. Until we learn more
about the physiological and behavioral requirements of these animals, their
interactions with competing spccies, and other conditions which may limit their
survival and well-being, little constructive effort can go forward to restore
their populations to earlier levels or to reintroduce them to arcas in which
they are no longer found.

Hational Park plains buffalo have been the principal source for
restocking presezves in this country and abroad. Beczuse Yellowstone has prob-
ably the only remaining truly wild strain, it is extremely important to manage -
this herd within the limits of the range capacity. This applies, as well, to
programs for restoring buffalo to other parks and monuments where they once
occurred. In some instances, & major problem is that of restoring suitable

range conditions or preventing further deterioration of the present range.
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Each year, black bears arc responsible for scores of perconal
injuries, hundreds of "incidents," and theusands of dollars of property
demage. Grizzlies cause fewer "incidents,” but a single tort cleim against
the Pederal Government due to injuries inflicted by a grizzly bear, has re-
sulted in an award of approximately $130,000. To permit fullest possible
enjoyment of bears by visitors under conditions of maximum safety and natural-
rness to both, we must have a more effective Serviccwide management plan based
on a better understanding of the habitat requircments of these animals, their
way of life and reactions to man, and their population dynamics and food
requirements.

Tor the most part, park problems involving birds are those
associated with sustaining present populations or restoriang the numbers to
earlicr levels. In some cnses,-the problem is one of reestablishing species
which once cxzisted in the parks. Often the requirement is for a more complete
understanding of the ecological conditions necessary for these animals to
flourish. The need for appropriate restoration of habitat may thus be deter-
m;ned. In other instances where a satisfactory population state exists, we
must establish the birds' requirements in order that steps can be taken to
prevent deterioration of the limiting envirommental features. There are some
cases, however, wherein the problem is extraordinarily complex. Here, we must
learn not only the species' environmental interactions and requirements, the
characteristics of its behavior, the physiological needs and developments
during its reproductive cycles, its mutritional requirements, etc., but we

must establish, es well, the factors which control the well-being of the food



or other habitat compenents which ultimately may be critical to the welfare

cf the bird species concerned. There are some instances wherein features of
the habitat have deteriorated so markedly end in such a complex manner that

considerable resecarch will be required on factors which do not at once seem

to have an obvicus relationship to the ornithological problenm.

One would be correct in saying that each and cvery animal and
plant species in the Park System constitutes a potential manageﬁeut or inter-
pretative problem. It is quite unrealistic, however, to expect that a compre-
hensive program of research on all species can or should be undertaken by the
WPS or, indeed, to assert that cach species is likely to assume a problem
position. WNevertheless, there are a number of cases in the parks vhere indi-
vidual enimal species, other than those discussed earlier, require life history.
stﬁdy. Some are predators which can contribute to our game management problems,
others constitute a major factor in visitor interest in a park, some are unique
to a park and study is rgquired to assure thelr preservation, there are those
who are destructive to other natural history forms, and some play important
roles in large~-scale environmental changes occurring within the Park Service
unit concerned. In each instance, we need to understand the optimal ecclogical
requirements of the animal and establish its iInterrelationships to other ele-
ments of its enviromment,

b. Types of Information Required

The paramcunt nced, of course, is for data concerning the general
ecological requirements of the species in question. Often, data obtained in

one location are applicable to the species in other locations as well. Thus,



a carcfully planned and conducted investigation of the species in one park
usually provides a basis foxr comparison and application in other areas.

This docs not mean, however, that the solution to a problem in onec park can
be applied absolutely to a problem involving the same species in another park
vhere envirommental conditions may be differeni. Ultimately, one must still
consider the species requirements in relation to the exact conditlions under
which the species lives.

The precise bits of information that may be needed to solve the
problems described are teoo numercus to list here. Although the types of data
required may vary from problem to problem and species to species, one can cite
areas of inquiry which should not be overlocked in investigations of this sort
because the limiting or manageable factor which is the basis for the problem
may be included in one of them:

(1) Accurate identification of the species involved.

(2) Current and scasonal changes in population structure,
density and distribution.

(3) ¥utritional requirements as well as food, water, and shelter
availability, preference and abundance, Problems associated with food supply.

(4) Behavioral activities under wvarious conditions of population
density. Migratory behavior, if appropriate.

{5) Reproductive potential, success and survival and problems
associated therewith in relation to population density and food supply. Life
span, age structure and mortality rate.

(6) Specific and unique environmental requirement during some

phasc of the animals® 1ife cycle.
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(7) Social, physiclogical and behavioral responce to competition

ané ability to compete with cun or other species for food, water, smace, ctc.

2. Vegectation Ecology

a. The Problems

The basic living rescurce of any area is its vegetatiom, for,
ultimately, upon it depends all animal life. Moreover, certain vegetation
phenomena such as Sequoia, Saguaro, rare flowering plants, high mountain
meadows, and balds are important natural features in their owm right. Whenever
the naturally occurring factors responsible for the development of the vegeta-
tive cover arc altered or removed, the change sets off chain reactions affecting
the whole spectrum of the biological ccamunity. Often the particularly impor-
tant and desirable vegetative species and phenomens are threatened. The most
critical changes appear to be those resulting from the impact of human activie
ties, overprotection of forest and meadows, lowering of water tables, pollution
of soils by toxic substances, physical destruction of plant cover, introduction
of exotic cpecies, and the like, The results of these changes have been many
and varied within the National Parks. Thus, decreases in the reproduction of
Sequoia trees, of the Hawail silversword, and the New England Rhodora threaten
the continuing existence of these remarkable species as significant elements of
the landscape. Similarly, the invasion of mountain meada? areas by forest trees
threatens the maintenance of these scenic features. Invasions by weed species
and changes in the overall plant composition of certain environments are also
cvidences of pcor "ecological health.”

Plant diseases and destruction of range plants or forest species

by native and/or exotic animals alsc produce problems of restoring the

11
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vegetation to its former vigor and distribution. In many cases, houever,
there is not yet an actiﬁc management problem associated with the vegetation
but, we necd to understand the processes responsible for the normal comditions
in order that they can be better interpreted to the public and that suitable
management procedurcs can be followed to assure & continuing minimum of
deterioration.

b. Typecs of Information Required

Altaocugh not all will necessarily be required to solve a particu-
lar vegetation problem, the following types of ianformation are ultimately
necessary for each Service administered area:

(1) The composition of the natural vegetation at the time the
park was c3tabiished.

{(2) Changes which have occurred in the vegetation in response
to maivural and man~related influences and the mechanisms whereby these changes
took place.

{3) Envirommental conditicns necessary for the restoration and
aaintenance of vegetation in its natural state and the means by which this can
be accomplished.

To ansver these questions the Service must obtain other data
among which are included:

1) Specific environmental requirements and tolerances of indi-
vidual plant species and the characteristics of the habitats in which they
occur,

(2) Pleant composition of the problem vegetation types and the
degree and rate of change from the-original condition.

(3) Influence of human use such as the amount and rate of soil

12



compaction, changes in goil composition and biota, and aglterations in

ground water ond other moisture patterns.

(&) Effect of the presence of introduced plant and animal specics

and of overabundant native enimals on the welfare of natural vegetatiom.

3. Acuatic Resources

a. The Problems

Marine and fresh-water habitats and their resident biota constitute
one of the most poorly understood natural rescurces in the Park System although
fishing is the only consumptive recreational use of park resources permitted
by law. Relatively gross surﬁeys have been made of the game fish found in some
of the aquatic habitats but the number of lakes and streams in which complete
inventories of all vertebrate species present have been accomplished is remark-.
ably sparse. Probably pot one of the Service administered marine or fresh-
water resources has been subjected to an exhaustive study of its life forms
and thelr ecology or of its physical, chemical and morphometric characteristics.
The obvious management problems are those related to assuring native fish popu-
lations which yield a reascnable catch-per-unit-of-effort and to removal of
exotic species which may be displacing endemic populations. Far more discen~
certing, however, is cur lack of complete inventories of the living forms found
in these bodies of water, failure to know the envircmmental requirements of
these organisms, en almost complete absence of information about the specific
characteristics of the habitats, and literally no baseclines of biological or
physical data from which to measure ecolegical degerioraticn in lakes, streams
and estuaries. Undoubtedly, there are a multitude of additional aquatic
resource management and interpretation problems which remain unreporfed simply
becsuse we have failed to recogniie them on the basis of the limited background

information available.
13



b. Types of Information Required

In gencral, the Service nceds ccapreheasive ernalyces of the
chcmical, biological and physical characterictics of all parl:t streams, lskes
and marine or estuarine habitais centained within the Syctem. Specifically,
the requirements include:

(1) A complete inventory cr survey of all snimal and plant life
resident in these aquatic habitats as well as &n understanding of thc inter~
actions betwcen these living forms.

(2) Measurcments of dissolved ozygen and carbon dioxide concen-
trations, alkalinity, turbidity, temperature at different depthe throughout the
year, lakebed morphometry, thermal stratification, rates and volumes of stream-
flow, and presence of pools and polliutants. HMeasurements of salinity and other
disgsolved substances are needed as well for estuarine and marine waters.

(3) Quality, abundance and sequence of phytoplankton and zoo-
plankton population development throughout the year,

(4) Qualitative and quantitative survey of littoral and benthic
invertebrate founa available as fish food at different seasons.

(5) Qualitative and quantitative enalysis of fish fauna (both
gane and nongame) present, growth analysis of each species, yezr-class success
and population-age structure, mortality rate, fecundity, longevity, parasites,
condition of plumpness, food habits, and fishing effor: and success.

{(6) 1Identification of potential spawning areas ard cnalysis of
other habitat conditions conducive to spawning for each £ish gspecies, including
asdequate depth, substrate, tempexature conditions, stable water levels, and

submergent vegetation or other sources of protection for the fry and juveniles.

14



-~

(7) Analvsio cf o cource of rutrients, minerals,
and adeqguate scasonal water supply.
(8) 1In cstuaries~-establishment of stability of salinity con-

ditions, turbidity, temperaturc range, pollution, food habits and supply, and

developmental stages of fish and shellfish which occupy the estuary.

&L, Geological Resources

a. The Preoblems

The fundamental relationships between the geoleogical and other
natural resources of the parks, though better undersiood than the complexzities
of the aquatic systems, are still most inmadequately known. In many parks, the
Service has neither an adequate inventory and map of these physical features
nor an accurate comprehension of the‘roles they can play in construction and
development problems and similar practical operations, or in determining the
characteristics of associated vegetative, aquatic and animal resocurces, Though
direct management of the geological resources often may not be feasible, this
kind of information is necessary in order to permit: implementation of manage-
ment practices which do not enccurage destruction or deterioration of these
features, formulation of well-founded policies for manageaent of eother natural
rescurces as well as for planning for coustruction of roads and facilities,
preparation of park master plams, and.development of wéter supply and drainage
systems; and a sound basis for any other undertak;nga vhich invclve possible
modification of or dependence upon the original geological conditions in the
parks., Finally, greater cnd more accurate knowledge and understanding of the

parks® remarkable geological features are essential to the development of an

impressive interpretative program.
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csvice ¢ orest argoaclty ncoeded geclegical infernzcien inciadis
ilavenrorics and maps ol Lhes2 davacuens, and ceollaterzi dara on the reiotica-
ship of substrate chacacteristics and compositicn, origin and structuve cof scoii
and geological pareat material te the'deuelopmcnt and maiuntenance of reaident
vegetation and animal iife. In addition, there is a requircment for a thorocugh
understanding of thermnl features such as geysers, hot spiings, and volcanoes,
the processes involved in these phenomena, their distribucion and extent, and
the bases for their cuangirg behavior, Similarly, we neced to have year-to-yea:r
data on tne growth, recessicn and general condition of glacicrs as well &s on
the factcrs associated with their origin and decline. The depths and areas
permeated by peraairest should be delineatéd in those park arcas concerned.

The several large cave syscems within park areas nced to be thoroughly studied
for knowledge of the factors associated with their development, extent, grouth,
deterioration and presevvaticn. Tinally, it is desirable to have am under-

standing of subsurface drainage and water conditioms in all Service administercd

uaits,

5. 1Imitial Suzveys

[t

&. The Problems
Ag stoted earlier, the ccmponents of the natural resources presenc
in a number of the areas administered by the National Park Service Save not yet
been assessed thorcughly. Im oihers, such inventories were taken long ago but
have not been kept ap-to-date. 1Indced, it scems odd that the resources of these
arezs which were ser aside in order that ﬁheir remorkable and, often, unique

natural features might be preserved for posterity, arc far less well knewn than
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are o nerTe G0 vy T candone tegloas of cur ceunrry. o bo eosscenmtial to
SCuuu LU LTt Liocundde, o determine che Lind, guaacsity, ond, in natuve,
tat dicavrhericn of che rccourcc.. The paraneters cf the rescurce to be con-
sidered in {cionlacing manaéement policies are thus identified and a beseline
is estabuiched frem which to measurc chacge and, hence, reveal the need for
medification ol mcnagement practices. The inventory, when followed up with
additicual. pericdic reoview, provides ¢he informaticn necessary for a compre-
hensive pregrem of interpreting the resouxces to the public.

b, Iypes of Informaticn Required

Essentially the need is for a detailed analysis of the kinds,
distribution end relative abundance of apimal and plant compouecnts of each park
ecosystem, Ac attempt should be ﬁade, as well, to obtain as much information
as is possible rclative to the habitat end other ecological requirements of thc
organicsms., The minimum product cxpected frem such studies i3 an accurate check-
1ist and/or distributicn map of the faunal snd floral elementé present, Simi-~
lariy, geolegical resocurces in ecach park must be evaluated, catalogued and

charted.

6. Ssccial Projects

&. The Prcbiems
Day~tc-day maaagement of park resourccs scmetimes reveals or leads
to the desirability for study of ccomplex situations involving these natural
features. Although such problems might well be identified with ome of the
categeries discussed earlier, they are usually of a more interdisciplinary
nature. Included as ﬁell are special projects such as those involving the

evaluaticn end enalyses of the succesc and broad-scale ramifications of pest~

17



2T3LU0) progeams, the roie of irscot vecrars in the travsmicoron ¢of »ian.
atninse, unusﬁal ecosystenis. the intluence of microclimntic factors in tiw
wiinicucine: of special havicats, and the publicaticn of resuivs freo unusvalil-
cemprchensive floral and faunal studies.

b, Types of Informaiion Required

Delinecation ofi the various types of iuvestigetions amd subsejucn:
data needed to provide solutions to many of these problems, would result in an
impressive end lengthy lisc. Generally speaking, however, the Service needs
the kinds of information thag resuit from highly sophisticeted inquiries into
the controlling but, scmetimes subtle, interrclationships and imteractions be-
tveen all componencé of the total eaviromment. Whereas the informaticn required
to solve the majority of the Service resource problems described heretofore can
be obtained simply by a maseive measuring and analysis effort using time-testced
techniques and principles, many of the special projects involve probings imto
relatively unexplored areas of scicnce, Such studies require the developmenmt of
nev methodologies, new concepts, new approaches and new thinking. MNormally,
this kind of rescarch would not be considered to be within the purview of the
National Park Service. It is quite clesr, however, that some of our rescurce
monagement problems ave not likely to be resolved until information of this

nature is available.

Scme $974,000 will be required in FY ‘67 to launch this attack on the
poverty of matural rescurce knowledge prevalent in NPS administered creas. It
was anticipated that the program wculd be initiated in FV '66 at a lesser levél
of magnitude in ozder to permit the time and effort required for plamning and

development of the larger effort. However, the mecessary funds will not be
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forihcening in TY 96, o2 mocesssyy orraaflsings Sod i ivn are well ahead

of schedule, and the recd 721 the larger scale progrton nro BIllip wore urgeat,

The additional increcses reguested for subscguenu ficeal wenre -asnifzst cene

tinuation and erponsion ol the initial iaveseigaticns as well 23 tie initiction
o

of new studies on prebicus revealed by tine pyelimirory visesrch or asccclated

with areas ncwly added to tac Park Systenm.
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fac oflicocivenase €7 o vendiveld nTagrer pay bu iimited, {a poTi, by
Lie rescurces available ve suppesi wie cilciy. Tinancicl suppori is guace

obvicusly necessary but the avality, covaraze cud guantity of imvestigaticns

toe

underiaken may be equally dencudeue upoa the gquulily end quantity of pevsennc
available for the assignment.

Rescarch of the kiad necded in the Povk Service iz investigative activity
requiriag a high degrae of modern cpecialized training, dedication, =zeal,
imaginacion, initiagtive, analytical sbility, iccuisitivenese, integrity ond a
protfound @ppreciation of the intricacies of natvral phencnens. The Scrvice
has a number cf fine indivicuals who, at cne time, shared these qualicies but
who have been disogsociated with vesearch fovy such a leng period ¢f time that
toeir ability tc csrry out bigh-grade research tas becn somewhat lessened.
Other individuals wiho are capabie of doing ceveiain kinds of creditable xesearch
also excel in other dutiee which appear to be more critical in the Service's
continuing eficrts to meect the imwediate regquirecments imposed by the ever
mushrooming utilization of NPS arcas by the American public. ‘The less than
half-dozen individuals in the Service who ave assigned full-time field research
activities arc well trained and very capable but the sum total of their highly
prcductive cfforts is pitifully inadeguate to meet the ovorzll needs for new
information ia the more then 213 present or approved Park Service administered
areas.

If adequate furnds becomc agvailabie, contvacts can be made with university
personnel or the services of scicotists £rom other Goveronent agencfes can be
obtained to carry cut the mecessary research. Ecwever, the incerests &nd

motivation of sciemtists irom other agencies arce not always oriented to the
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chov ramizin et E:y 2. e opbtainmabie frem the resuics produced.  Further,
circunsrarces are such thol it 15 oftea mcre costly to hire acothier sgemcy to

do Service researca than it is to have the same resesich done by ¥PS or univer-
city perscnnel imiversity scieatists, too, usually want to engage inm recearch
which has their gureatest interest and will contribute most to their advancement
in the scientific community. TFuuds ave availeble from verious sources in such
quantities nov that almost any high-quality university investigator can obtain
sufficient support to underwrite the studies of his i{mmediate interest. Unfor-
tunactely, their immediste interests do.not alvays coincice with the types and
levels of reseérch required to solve park problems. This difficuity is expected
to intensify as the manpower pcol of well-trained ecologists is Surther strained
by the dermands of the Internaticnal Biological Prograﬁ and the increasing
intercst of Goverament and industry in problems of the total envircmment. Thus,
it bcheoves the Service to develcp its own strong cadre of research personnel
over the long rum.

The requested authorization for additional permanent researck and support-
ing personnel in FY 1967 ~ FY 1970 will permit the assignment of these individ-
uals on a priority basis to parks end areas where the needs are most urgent.
The kind of Service scientist assigred to a park will be determined by the type
of resource domimating the park and in most need of study--for example, it is
propesed to station 2 marine biclogist in the Virginm Islands-Buck Island Reef
complex to develop the marine research needed to provide the information vhich
must be available for the develcopment of scund mansgement policies to assurc

proper prescrvation of these imvaluable marine resources. The data thus

21



Cucaiinlld 1S easercial, as well, for a more meanimgful interprecacion progziin
i wat uncerwagter featurcs in cur caly tropical marinme park., A3 Lo cay sro-
fcssionzl endeavor, 2 rescarch nroject involves more than data gathering.
Accerdingly, a billet is requesicd for ome field and/or secretarial sssistant
fcr cach scicntist in order that the latter cam direct his efforts vo rescarch
activities more commensurate with the value of his time.

The request for an imitially large incrcase in seacomal research ard sup~
periing §ersonne1 is based upon the urgent ard immediate need for the coilzction
of Ptnventoz ' data that is a prerequisite for subseguent research of greater
cemplaxity. 7The paucity of existing data of this natuve has been described
earlier, ‘The most suitable time to do this kind of research in mest of cur
parks is during the summer menths. Fortunately this is aiso the period when
the greatest oupply of highly capable scientists frem swmaller universities and
colleges is available to bring their skills to bear on the studies. Twe sup~
porting ficld assistants are requested for each professional investigator in
order to greatly sugment the production of field data. 1In most cases, the
supporting assistants will be students who will thus be exposed to and pousibly
beceme interested in the Park Service as a career.

Although it is not expected that the permament rasearch persemmel,
requested herein, will be engaged totally in the projects for which suppert is
cougit elsewhere in this document, they will sezrve to coordinate amd supervise
the investigations being conducted inm their park or area of assigmaemt. It is
certain that they will pasticipote in the most urgent research projects. They
will participate, as well, in the development of Paxrk Research Plans. It must
be remenbered‘:hat the resesrch requirement already described cencerns only

that of vhich we are curyrently suare and does not reflect equsl siteation to
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better coverage of oihcr established aad mew Pasls fervic. o0 7 : 1 undoupdceait
reveal research requircmenis which have not yei vecn fdiuiiTior cnd eporeuwl.
As funds for personnc! become more adequate, fv i6 :iipcoues hime snoll

anounts will be used to send some prescnt NPS versomnei, wic si¢ espeeialir
capadble and whose earlicr training was rescarch orlented, beooli to « univwezoity

b

for 6 mconths or a year of refresher training in mcdera racear-t mathods and
concepts. It would be expected that their subsequent assignments in the Sexvice
would be changed to those associated with research. Ultimacely, the fervice
hopes to have a cadrc of research perconnel of sufficient size cad cupablility
to permit the organization of a research teem vhich can Lc dispatched quickly
to make emergency studies in Park Service areas suffering frcx or tbreatemed by

potentially disastrous events.
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Tue cubstantia) incrcase dn tuavel fuvds tequenced for TY "47 ds roguivew
in orde: to carry cut the llatural Scicnee ard Landuarka projecveec picgzam:
cutlined elsewherc in this documeny. The Natural Sciences' svaff vill ozces-
sarily have to travel cxtensively fn order to comzlate the propesed Rescarcha
Master Plans propescd for cach mejor Service administered area, existing re-
search personncl must attend national mectings of scientific socicties in order
to keep abreast of the latest devclopments and research findings in their fields
of responsibility, and resecarch administrative persommel must travel to the
parks more extensively in crder to have a first-hand knowledge of the existing
problems and of the progress being made in research curreatly underway. Pro-
vision 41s made in the bucdget, as well, for fuods to permit each of the requesuvis
nas professional research persoanel to attend one or more mectings of his pro-
fessicnal society. Fimally, funds are included to permit a miaimum of at
least one Servicewide conforence of rescarch personnel per year to cvaluate

progress in the field and to discuss future plans eud needs.

An increase in travel for Eatural Landmarks is mecesssry in order that
the 6n~site evaluation phase of the Landmarks program cac be conducted. Pro-
vision has been made as well for travel by the edditicnal professional perscnrel
sought for the Matural Landmarks Program iz FY ‘67.

Greater use of ¢onsultants for the development phase in the preparation of
park Research Master Plans, the proposed development and utilization of a Land-
marks Advisory Committec, the propcsed expansion in size of the Advisory Com-
mittec for Vatural Sciences Studies, a proposed schedule of ot least threc

meetings per year by the Advicory Committee, cnd giecater use cf the Committee

24



apd otact vnieorch g i
eritical mazagozial

econsuliinks of the -t

3
.
g ¢
-~ »
g al

r~

oroney
Dov gl



Incerpational Biologpical Program

The Internaticnal Biological P:-:ogrdm is a program established to conduct
ccordinated studics on a worldwide level of the biological basis of produc~
tivity and human welfare. Discussions and plamning, initiated by the inter-
national Union of Biological Sciences in 1959, culminated in the establishment
in 1963 of a Special Committee for the Interrvational Biological Program. This
Committea, as well as national committces f£rom participating countries, has
becn actively engaged since that , time in preparing en overall research plan
orieanted to the stated objective. The general Program has rcached a stage
sufficiently advanced for it to be studied in detail by cach ccuniry which in-
tends to participate. Each of more than 30 countries is also invited to pre-
pare its own program by selecting and developing those projecis wuhich it finds
of particular interecst. Indeed, this process is already well forward in some
countries, although the U. 5. Watiornal Camgittee to the IB?P (representing the
U. S. through the Fational Academy of Scicnces--National Research Council) is
just getting started om this phase of the af_i;'m.

The objective of the IBP ". . . is to ensure the woridwide study of
(3) organic production on the land, in fresh waters, and in the scas, and the
potentialities and uses of new as vell as of esisting natural resources, and
(b) human adaptability to changing conditions.¥ The Program will not range
through the eotive fieid of bi_olngy but ghould be ilimited to the basic biologi-
cal studies related to productivity and humen welfere, which will benefit from
interpatfonal collaberation, and arne urgent becauce of the rapid rate of

changes .taking plece ian all environments throughout the world.
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There arc seven scctional plans in the cverall pregram: (&) productivity
of torzraestrial communities; (B} produciion riocesses; (c) ccaservation of
terrastrial communities; (d) productivity ¢ fresh-water cosmunities; fe) pro-
ductivity of marine comxunities; (f) humen adaptability; and (g) use and msn-
agement of biological rescurcer. Each sceticnal plan has & grest many
ramifications and each contains portions which involve resecrch specificclly
recosmended for comduct in the National Parkc of the world., Some phascs ear-
marked for participation by the patks will cimply provide the bases for com-
parison of the biological processes in the catural undisturbed habitats of the
parks with the results of idemtical work conducted in habitzts altered by man's
activities 'tn the rest of the wvorld. There are many other phases too unurerous
to mention here which alse iavolve the parks. '

The Pregram, already underway in a sensc, is not expected to excecd efight
more years, made up of & first phase of two to threz years tnd a secend phase
of about five years. The first phase will be dewetad to descign and feasibility
studies, to methedology and te development of facilities end establishment of
research areas. Within these limits, the duratiom of both first and second
phases will wary according to the meeds of particwlar projects.

It is guite cl.ur that the WPS does not have the steff at the present time
to undertske research fer the IBP. Thue, urless the additicmal parsomnel re-
quested elsewhere im this submission are provided, we will have to contract
with university persocanel for the work. Unlcss additionsl fumds are previded,
we camnot do that either. While it is not yot clear what the compositieon of
the U. S. participation in the IBP will include, the impliecntion thus far ad-
vanced i{s that an assortmeat of activities will be expected in the Naticral
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Parks. During the prepavatery phases these will involve preliminary suvyeys
and initial studies In pariicular habitats, cextain logistic support for ve-
search personnel, establishment of research sites, etce.

The $50,000 requested £or this purpose in FY °67 is indeced simply an
eétimatc based on the meager information available to us at the present time.
~ The estimate may be far tco conservative. The projections for later fiscal
years arc cven less reiiable estimates but, judging on experience gained in
budgeting for other international programs in which the U. 8. has officially

participated, the costs are likely to be of this order of magnitude.
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Natural Lendmaxzks

The objectives of the Hatural Landmarks Program arte to enccuraze {n

[P

prescivation of sites which illustrate in an important way, élﬂ.c geolegic and
ccologic character of America; to erhance the educational and gscientific value
of sites so presexved; to streugthen the ceituzal appreciation of the natural
history of America among people; and to foster a greater concern and involvement
in the conservation of Amcrica’s natural heritage smong Federal, state, and
local goveraments, citizeas' orgenizations, and individuals.

During most of the Matural Landmerks Progrem's reasomably brief cuistence,
primary emphasis has been devoted to establishing criteria and techriques for
identifying, evaluating, selccting, and recognizing these important sites. This
stage in the development of the Program is ncy relatively compiete. Once a site
has been nominated as a likely candidate for recognition in the Progzam, it is
visited end evaluated by competont scientists in the field in relation to other
sites eshibiting simiiar features, the status of present cwnership is established,
and the cwner's longerange plans for managing the area arc determined. If, on
the basis of this information, the sitec is considered worthy and conditions are
satisfactory in other respects, the nemirnation is submitted for comsideration
by the Secretary's Advisory Board on Wational Parks, Historic Sites, Buildings
and Monuments. The Board's rccommendations arc forwarded to the Secretary.

If the Secretory approves, the sitc is designated a Natural Landmark and the
. owner is prescnted with @ suitably inscribed bronze plague and a certificate
attesting to this recognition.

Although only nime sites have been deosignated Natural Lendmarks during

this "tooling up" phase, the Progrem is nmow ready to f{unction on a larger
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The two coacitlens whish =

srazant this very popular Program from fumc-

ticning ot the 3deaired pace ara shozizage of

scenel., Both o7 thero «onditims relate te

funds for travel and lack of per-

the need for ome or more Service

represencatives to vigit and cvaluate the praiposed sitas to assure consistency
ir the high quaiity ol sress da23ignzzel 25 Fitural Landsarks. The additiom of
tve professiorally trained psrsona:l ia FY 57 to the current one-man Landmarks
stzf? anl a suicsble Iircrease in travel furis should enable the Service to com-
duct the neceessry v.iatcatians. Two pasiiiocrs are requested, as well, to handle
tte substanticl secretarial werlt assoclated ¢ith the expaading program.

A condition in the desigration of s sits a8 a Natural Landmark provides
fcr periodic viaits by Service persommel tc assure that the Landmark {8 con-
tinuing to be maraged in the same wannsr 2¢ vhen status was granted. The
Y ‘68 and "69 sudget estimatcs iaclude the allocation of additional billets

fcr that purpose.
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Division of HNatural Scicnces ~ Ludgoet Letimate
(All esiimates are incresses over previous year base and increase)
L N

Resesvel,.

D ]

anic ecologists (CS=12). . . &
aninal ccologists (6S~12) .74
Fresh vater blologists (CS=-12),
Marine biologists (6S-12) . .
Geologlsty (G5~12). .
Supporeing field and lecrctu‘hl
aceintiner (GS-3). . . . ..

Tota)l (permanemnt). . . . .,

Seasonal
Rescarch biologists and 3
geologists @ $3,000. .7, ',
Field assistants @ $1,500 .

-

tntal (Seasonal) . . s w . 4
Total Perscnnel (Research)s: ]

Aravel

Natural Sciences staff .
Hatural Lendmarks.

D

Consultaants and Advisory Mth‘gﬁ“

Total Travel . . , . "0 }

International BLO!M

Preliminary studies - salaries- -‘
logistic support. . o % ¥,y

TOTAL ANNUAL NATURAL SCIENCES.
INCREASES WEEDED

¢ FY 1967 FY 1968 FY 1969 FY 1970
$ 974,000 $144,000 $132,000 GoR, 660
2 2 3 3
1 2 2 2
2 2 1 0
1 o 0 0
i 2 3 3
7 8 9 3
U lewy(s106,750) (16) (3122, 000) (18) ($137,250) (16) ($122,000)
18,7345, 000) 5 €5,000) 5 ($15,000) 2 ( $6,000)
30 (§45,000) 10 ($15,000) 10 ($15,000) 4 ( $6,000)
(45)($90,000) (15)($30,000) (15) ($30,000) (6) ($12,000)
L} ] 196,759 3 152,000 | 33 167,250 22 1l 000
$10 500 $ 4,000 $ 4,500 $ 4,000
8,000 2,600 2,600 0
6.000 500 500 0
24,500 6,500 7,000 4L G50
Research-sularies &
logistic support
50,000 350,000 Research 380,000 Research 200, GO0
$1,245,250 $652,500 $656,250 $538, 000
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Natural Laondmerks
Personucl

P

Profcsuional (GS-12)
Sccretarial (G8=5)s « ¢ o o o

Total Personnel

Haterials (plaques)e o o« « « o « &

Total (latural Landmarks). . . . «

T e et et . Bt 37 e, W ..-.—J

FY 1967 FY 1968 Y 1969 FY 1970
2 ($20,500) 1 ($10,250) 1 ($10,250) 0
L’. {$10,000) 1 ¢$ 5,000) 0 0
4 $30,500 2 $15,250 1 $10,250 0
1,000 500 500 $ 500
$31,500 $15,750 $10,750 $ 500
S U RN - J



