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ABSTRACT 

Conservation. implies a responsibility to prevent, to the best of 

our ability, the depletion or destruction of natural areas and of the natural 

genetic diversHy of life. Assessment of cur.rent conservation status is a 

prerequisite for action to improve conservation and is a dynamic and i~tegral 

component ·. of plans for the management and utilization of renewable forest re­

sources. Baseline scientific studies in wilderness areas can serve ·as bench­

marks for monitor·; ng changes · in the structure and functioning of na tura 1 eco­

systems. Parallel studies of areas variously altered by human activity can 

serve to monitor changes resulting :from such activity. The effect of silvi­

cultura 1 practices on· the genetic diversity of fores ts is not known. In a 

managed forest, tDe gene pool can be continµally contracted through treatments 

which selectively remove trees.- Sufficient diversity mus_t be conserved to pro­

tect the needs of future generations .. In this study, we will assess the inher-

ent genetic diversity in a co-evolved insect/tree (lepidopteran/Douglas-fir 

tree) system in a n6rthern Id~ho forest. We will sample both man~ged and un­

managed stands to estimate the effect of specific practices (clearcutting and 

thinning) on the genetic diversity of the -trees and their alssociated insect 

fauna. The study wil 1 take 1 .. 5 years and wi 11 encompass two full summer 

field seasons. This research is a step toward a systemati c -resolution of man­

related problems of the environment, one of the major objectives of the Consor- · 

tium. It will provide information directly relevant to the establishment .and 

management of protected areas in northern forests. 



• . -2- • 
PROBLEM STATEMENT 

Background and Justification 

Conservation of forest resources was defined by G. Pinchot (l.973) as 

"wise use of resources for the good of the'. greatest number of people for the 

longest possible _time" (quoted in tne New Zealand Journal of Forestry). 

Conservation thus has a profound and mani·fold significance for the present 

and future. While the attitudes and needs of future generations cannot be 

accurately predict~d in many cases, and because ·of probable long-range 

climatic shifts to which populations respond genetically, we have a respon­

sibility to prevent, to the best of our ability, the depletion or destruction 

of natura 1. areas and of the genetic diver~ ity of 1 ife, there_by keeping our . 

options open for the future (MAB final report 1973). Assess~ent of current 

conservation status is a· prerequisite for action to improve conservation and 

is a dynamic_ and integral component of plans for the management and utiliza­

tion of renewable forest ·reso.urces. Distribution maps, inventory data, floral 

and fauna.l surveys, and estimates of inherent genetic diversity are all useful 

tools in determining the extent to which representative samples of forest 

ecosystems and their constituent species are already conserved (Roche 1975). 

Baseline sci·entific studies in wilderness areas can serve as benchmarks for 

monitoring changes in the ~tructure and functioning of natural ecosystems. 

Parallel studies of areas variously altered by human activity can serve to 

monitor changes in the structure ahd functioning of managed ecosystems. 

Mature. ecosystems, such as found in many of Idaho's wilderness areas, 

have been referred to by Odum (1969) as "protective." ecosystems in which there 

is maximum .information content and minimum rate of entropy gain. There is 

a growing body of evidence that thi_s na tura 1 diversity is a va 1 uab 1 e means 
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for mai-nta·ining community stability. In addition, since each spe_cies represents 

a unique array of genetic materials, each has a potential value to human wel­

fare ( Dasmann 19 72). 

In northern Idaho and other pirts of the U.S., various silvitultural 

techniques are practiced in an attempt to increase productivity of forest 

resources. The effect of these practices on the genetic resources and genetic 

diversity of forest areas is not_ known, however. In 1914 an experiment was 

initiated aimed at comparing Scots ~ine · progenies diffeting -in the age of 

maternal stands b.ut otherwise identical as regards provenance, site, . and 

other cha-racteristic;s· (Busse 1924·). In early years the progeny of younger 

·mother stands grew better, but 59 years later ·the opposite was true, suggesting 

· that the traditional thinning practices applied to the older stands 

have produ-c.ed a genetic gain, expressed in ·the progeny as an improvement of 

tree diameter and basal area per hectare (Wilusz and Giertych 1974.). Th.e 

results of this study suggest that s i l vi cultura 1 practices can have a profound 

and 1 ong- lasting effect on the genetic structure· of forest ecosys terns. 

In unmanaged, virgin forests, variability in the existing gene pool is 

high for most species and most characteristics consistent With ·individual 

survival (Odum 1969) . . Population studies using electrophoresis, initiated in 

1966 (Hubby and Lewontin 1966, Lewontin and Hubby 1966), have shown that 

natural populations of plants and animals may ~e polymorphic at 25-50% of 

their gene loci and individuais heterozygous at 5-1_5% of their loci (Selander 

1976). The evolutionary significance of these high levels of variation is a 

subject of debate among geneticists today. Some believe that polymorphism 

results fnom the ac cumulation of II neutra 111 genes (Kimura 19 79). However, 

there is considerable evidence that variation is maintained by selection and 

represents .a res_ervoir of adaptive flexibility (.i.e., to permit survival when 



•• -4- • 
,environmental conditions fluctuate) with-in these organisms. Thus, the optimum 

genetic strat~gy under natural conditions appears to be one of high levels of 

inherent genetic diversity. 

In a managed forest, the gene pool cari be continually contracted through 

treatments which selectively remove i~dividu~l trees. An impo~tant objective 

in regeneration of forest stands should be to ensure that the new stand has 

sufficient diversity to avoid u_nacceptable losses due to insect and disease 

pests, unexpected changes in factors such as iemperature or precipitation, 

and ch~nges in utilization (Daniel et al. 1979). There are, theoretically, 

some genetic consequences in the use of the various forest reproduction methods 

commonly employed (vJ. J. libby, pers. comm.) . . However, very little experimental 

evidence is available to assess the impact of silvicultural practices on the 

genetic resources of forests. Modern methods of genetic analysis provide .a 

means whereby the genetic resources of forest ecosystems can be measured and 

used as a basic comparative index in studies aimed at increasing our under­

standing of the effect of human activities upon these forest ecosystems. 

Objectives and Scope 

In itemizing researchable questions posed by protected areas, Cutler 

(1980) ·listed "What are the natural conditions of wilde.rness .. ? 11 The study 

proposed here directly addresses the .geneti-c aspect of .this question. The 

first part of the study is an assessment of inherent genetic diversity in· an 

associated insect and tree species in a mature, unmanaged for~st area in 

northern Idaho. 

Parameters to be considered in selec_ting species for a study of this 

type include length of life, behavior, .breeding system, density and space 
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requirements, and vagility. Selected species should fit criteria · based on 

these considerations and should also be representative of different forms of 

life (MAB final report l973). The co-·evolved insect/tree community is well 

represented by various lepidopteran herbivores acting as primary consumers 

on coniferous trees species in northern Idaho·. and certain members of thi's 

community fit · the requirements listed above and make idea_l subjects for a 

study of this type. Doug'las-fir (Pseudotsuga menziesii) . is well represented 

in both unmanaged and manag~d areas over the . study location, the Priest River 

Experimental Forest. It is a species of substantial economic importance in 

northern Idaho and, for this reason, ·has been much .harvested and the subject 

of silvicultural manipulation of various types. Electrophoretic techniques 

have been worked out for seed tissue (Yang et al. 1977, Yeh 1979) and these 

methods can be modified to be used on needle tissue. The lepidopteran ·assoc­

iates of Doug1as-fir are numerous and well-documented {Carolin and Stevens 

1979, Furniss and Carolin 1977). A first step will be to survey the diversity 

· of Lepidoptera species feeding as larvae upon Douglas-fir in thestudy area. 

From this survey, one common species (probably a member of the common family 

Geometridae) ·will be chosen as the insect .species for this study. 

Using techniques of electrophoresis, we will then measure ·levels of 

genetic diversity in both the insect and tree species. Both managed and un­

. managed stands will .be sampled to assess the effect of specific management 

practices on levels of genetic _ diversity in the trees and their associated 

insect fauna. 

This study will take 1.5 years to complete and will encompass two 

full summer field seasons thus providing time to develop laboratory techniques 

and to carry out the proposed field studies. 
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Relationship to Objectives of Consortium and to Goals of One or More U.S. 

rvlAB Directorates; Anticipated Benefits of Study 

A major objective of the Consortium is to carry out research directed 

toward a systematic resolution of man-related problems of the environment. 

This research deals specifically with assessi.ng the impact of forest manage­

ment practices upon the genetic · resources of the northern Idaho forest eco­

system. Besides the fundamental biological infonnation to -be obtained from 

this study, we w•ill therefore provide information directly relevant to the 

establishment and management of protected areas · in northern forests. 

The research project described here also directly addresses the goals 

of the Biosphere Reserve Project. Safeguarding the genetic divers.ity of 

biota can only be carried out in a realistic manner when we have an under­

standing of man's impact upon it and empirical evidence of the effects of 

human management .practices upon the genetic resources of wilderness areas. 

The result.s of this study, w.hen reported in clear, nontechnical form to forest 

managers and natural resource personnel, can be applied toward the betterment 

of conservation practices and of forest resource management policies. 

In addition, the research project outlined here will provide an 

excellent opportunity for two graduate students _in natural resources to study 

field ecology and conservation as a complement to their graduate training 

in the College of Forestry, Wildlife, and Range Sciences at the University of 

idaho. 
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METHODS . 

The study area is the USDA Fore-st Service research facility, the 

Priest River Experimental Forest (PREF) in northern Idaho (Fig. l). The 

PREF lies on the westward s l o·pe bf ai spur of the Selkirk Mts. Al most all 

of the PREF is forested and many of the forest cover types of the northern 

Rocky Mts. (Daubenmire 1968) a re found within the forest I s boundaries (Fig. 

2). Almost two-thirds of the forest is covered with timber over lOO years 

old (Wellner 1976). Most of this is timber in the 100-120 year cl~ss (resulting 

from an 1860 fire) and the remainder is timber over 200 years old. The other 

third of the forest is in Monstocked area~ or young timber on cutovers and 

burns that have occurred sirice the forest was established in 1911. 

As can be seen in Figure 1, there are two large natural and reserved 

areas in the PREF -- one in the northcenttal portion of the forest and one in 

the southeast corner. Adjacent to these natural areas are areas where trees 

have been removed using different management practices. These include: 

l) Clearcuts (#14 in Fig. l) where the entir~ standing ~rop of trees 

has been harvested~ The new crop of young trees growing in such 

clearcut areas may . derive from the adjacent unmanaged stand or 

from small trees left intact when the area was clearcut. 

2) Thinning (#27 in Fig. l) where some trees have been removed to 

improve the value and quality of the remaining trees. Presumably, 

the less economi~ally desirable trees have been removed. 
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Study Design 

Plot selection. For each of the two management systems listed on page 

6 (clearcuts ·and thinning), two plots of approximately 10 acres each will be 

established for- collection of tree and insect material. For each of these 

plots, -an adjacent unmanaged plot will also be established and sampled. Thus, 

we will have a total of 8 plots -- two each in thinned and clearcut areas and 

undisturbed plots adjacent to each of these. Potential sites are indicat~d 

on Fig. 1 by X's at 010-11 (clearcuts) and ·BB-9 (thinned areas). 

Variable to be measured. Allele frequencies and levels of average 

heterozygosity ·and population polymorphism will be compared in trees and larval 

Lepidoptera in undisturbed plots and plots where trees have been thinned or 

clearcut. 

Sampling procedures~ Within each plot, · 50 Douglas-fir trees will be 

randomly selected either by fixed-point or transect -sampling techniques. 

From each tree, 3-4 branch tips will be removed from the lower crown using 

either pruning hooks or rifles as necessary. 

Larval Lepi doptera on these trees wi 11 be co 1-1 ected by handpicking, 

beating, and branch sampling. Insect -sampling will take place over a full 

season (May-August) so that the full spectrum of species represented can be 

ascertained and the more common species selected for genetic analysis. 

Tree tissue and live larvae, labelled with plot and tree number, will 

be transported to the ] aboratory in s tyrofoam containers.~ 

Data collection. A modification of the forms shown on the next page 

will be used to standardize data collection in the field and in the · laboratory. 
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[Sample field data sheet one for each plot accompanied by a detailed map 
showing tha location of all trees in that plot.] 

Plot No. -----· Age of Stand ------
Date SampleEi ------- Disturbance History -----
Location T R Section ----- ----
Elevation Insect and Disease Remarks --------
Forest Cover Type -------
Habitat Type _______ _ General Comments 

Tree No. Location 

ett. 

[Laboratory analysis data sheet -- one for each insect and tree series collected 
at each plot. J 

Plot No. 

Date ------

Tree [o~ insect] no. Enzyme Classification 

GOT EST LAP ..... etc. 

l 
2 
3 

etc. 
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Method of Analysis 

Lepidoptera larvae collected from Douglas-fir trees on the test plots 

will be identified using keys prepared by Carolin and Stevens .(1979) and 

Peterson (1967) . . Electrophoretic techniques will follow those developed for 

Lepidoptera larvae by D. Pashley {pers. comm.), University of Texas, and by 

Willhite and Stock (1980) for western spruce budworm species. Te~hriiques 

have been established for routine assay of 11 enzyme systems in the western 

spruce budworm and modifications of these· techniques will be made to suit the 

size and genetic characteristics of the different species examined for this 

study. Larvae are homogenized individually in 3~5 ~raps ·of distilled water, 

the homogenate centrifuged br~efly, and the supernatant abiorbed onto small 

paper wicks. Starch gels are prepared from a 13% solution of hydrolyzed 

potato starch and the appropriate buffer solution. 

Immediately prior to electrophoresis, n~edle tissue will be frozen in 

liquid nitrogen. Electrophoretic techniques for genetic analysis of needle 

tissue wi 11 fo 11 ow those described by Mitton et a 1. ( 1979). Mature needle 

tissue is ground to a fine, · dry powder with a mortar and pestle under liquid 
I 

nitrogen. A thick slurry of needle-tissue .powder and grinding buffer is 

centrifuged at low speed under refrigeration for 5 mins, the supernatant 

applied to wicks and subjected to horizontal starch gel electrophoresis. 

Mitton et al. (1979) have developed staining procedures for 6 variable enzyme 

systems in ponderosa pine, _ lodgepole pine, Engelmann spruce, subalpine fi ·r, 

and quaking aspen. ·These procedures will be modified, · if necessary, for 

Douglas-fir and additional ·assays will be developed to increase the sample size 

for the genomes being compared for this study. 

A diversity of computer programs are . available at the University of 

Idaho for analysis of genetic differences between and among groups. These 
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programs will be used to analyze data on allele -and genotype frequencies 

obtained ·by electrophoresi's from samples of insects and trees in each of the 

test plots. Thus analyses will . i-nclude analysis · of variance, contingency 

tests, comparisons of heterozygosity, and other. statisti_cal techni~ues as 

appropriate~ 
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REPORTS AND MANUSCRIPTS . 

A progress report will be submitted in early 1982 following the 

first full field -season of the project. This report ~ill provide more 

detailed plot location, sampling plans ·, etc., than it is possible to 

provide in this proposal. · It will also identify the· species of insect to 

be used in the study and specific laboratory techniques developed for genetic 

analysis of this insect and for Douglas~ fir needle ti: ss ue. At the completion 

of the granting period (November 1982), we will submit a comprehensive final 

report ·on the project. At that time we will also have prepared at least two 
, , 

manuscripts for submission to reviewed technical journals. Several appro-

priate outlets .fo.r 'the results of this work that .will be considered are 

the journals: Forest Science,. The Canadian Journal of Forestry, Silva Geneti-ca, 

Theoretical and Applied Genetics, and Environmental Entomology. 
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l~illhite, E. A.,. and M. W. Stock. 1980. Genetic 'features of _western spruce 
budworm (Choristoneura occi-dentalis) outbre~ks in idaho and Montana. 
Submitted to the Annals of the Entomologi'cal __ S.ociety of America. 
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Wilusc, W., and M. ·Giertych. 1974. · Effects of classical silviculture on 

the genetic quality of the progeny. Silvae Genetica .23(4) :127-.30. 

Yang . J . C . , T . M . Ch i n g , and K. K. Chi n g . l 9 77 . · . Is o enzyme var i a ti on of 
coastal Douglas-fir. I. A ·study of geographic variation iri three 
enzyme systems. Silvae Genetica 26:1-60. · · 

Yeh, F. 1979. · Micro- and macro-geographic variation.~ .comparisons within 
several forest tree species. Proc. symposium Isozymes bf North American 
Forest Trees and Forest Insects. Berkeley~ Californi-a., 27 July 1979. 

FACILITIES 

With the addition of the 4 power supplies requested, the -population 

genetics labQratory at the University of Idaho. will- be fully equipped to 
.. 

handle genetic analyses of the extent and kind proposed here. Data analyses 

can all be ~onducted using the computer faciliti_e·s of .the. University of . 

Idaho and Washington State University (8 miles away). The Priest River· 

Experimental -Forest is within a 3 hour drive of the University of Idaho and 

its facil _ities continue to be available for scientific -research conducted 

through the University. 
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VITA: M. W. Stock 

POSITION: Assistant Research Professor, Forest . Res·ources, University of 
Idaho. 

EDUCATION: 
Pennsylvania State University, 1-960-62. Major:· zoology. 
University of Connecticut, 1962-64. Major: inve·rt. zool. B.A.1964 
University of Connecticut, 1964-65. Major: ma-rine bfalogy 

and parasitology. M.S.1965 
Atlanta University, 1965. Major: scierice educaticin and 

political science. · · Teather Cert~ 
Oregon State University, 1968-72. Major: entom~logy. 

· Minor: physiology and biochemistry. Ph.D.1972 

PROFESSIONAL EXPERIENCE: 

1968-69: Research As~istant, Oregon State UniveriiJy. . 
1972-73: Research Associate (insect biochemi_stry_ and physiology), 

Washington State Universtty. . 
1973-'75: Research Collaborator . (Entomolo·gy)., -Washington State University. 
1974: Acting Assistant Professor (Entomology), University of Idaho. 
1975-77: Project Leader (Entomology), Washing_too State ·uni·versity. 
1976: Acting Assistant Professor (Entomology), Uhiversity of Idaho. 
1976-78: Assistant Professor (Entomology), University of Idaho. 
1978-present: Assistant Research Professor (Fores .t' Resources), ·university 

of -Idaho. · 

TEACHING EXPERIENCE: 
Advanced Insect Ecology, Biochemical Genetics, Insect .Anatomy and Physiology, . 
Insect Physiological Ecology, Immature Insects, . Insect Morphogenesis, 
Aquatic Insects, Entomology for Biology Teachers, General Biology, 
General Zoology. Team-taught: Agricultural Entomology, In~ect Behavior, 
Medical Entomology, Comparative Invertebrate Emb_ryology. 

RESEARCH AREA: Applied population genetics of forest .insects. 

SOCIETIES: 

Entomological Society of America 
Society of American Foresters 
Genetics Society of America 
Washington State Entomological Society 
Oregon Entomo 1 ogi ca 1 ·society 
Sigma Xi 
North0est Scientific Association 
Kansas Entomological Society 
Idaho Academy of Sciences 
Entomological Society of Canada 
Assosiation for the Advancement of Science 
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PUBLICATIONS: 

1976 Stock, M. W., and J. D. Lattin. Biology of intertidal Saldula 
palustris (Douglas) on the Oregon coast (Heteroptera:Saldidae). 
J. Kansas Entomol. Soc. 49:313-26. · 

1978 Stock, M. W., and J. L. Robertson. Genetic indicators of insecti~ 
cide response in the tussock moth. In:· The Douglas-fir tussock 
moth: a synthesis. USDA Forest Service Tech. Bull. 1598, pp. 
116- 7. 

Stock, M. W., J. D. Guenther, and G. B. Pitman. Implications of 
genetic differences between mountain pine beetle popul a-ti ons to 
integrated pest manigement. Proc. Mt. Pine Beetle Management in 
Lodgepole Pine Forests, Pullman, Washington, April 1978. pp. 
197-201." 

Pitman, G. B., M. W. Stock, and R. C. McKnight. Pheromone appli­
cation in mountain pine beetle/lodgepole pine management. Proc. 
Mt. Pine Beetle Management . in Lodgepole Pine Forests, Pullman, 
Washington, April 1978. pp. 165-173. 

1979: Stock, M. W. Genetic features · of Douglas-fir tussock· moth popu­
lati~ns~ In: Current topics ·in forest entomolbgy. W. E. Waters 
(~d.). USDA Forest Service General Tech. Report :W0-8. • pp. 
177-84 

Stock, M. W., G. B. Pitman, and .J. D. Guenther. Genetic differ­
ences between Douglas-fir beetles (Dendroctonus pseudotsugae) 
from Idaho and coastal Oregon. Ann. Entomol. Soc. Amer. 72: 
394·- 7. . 

Stock, M. W. Genetic markers in applied research on forest Lepi­
doptera. In: Movement of highly mobile insects: concepts and 
methodology in research. · R. L. Rabb and G. G. Kennedy (eds.). 
pp. · 328- 32. 

Stock, M. W. Systematics of Saldula ·palustris (Douglas) from ·· 
·the Oregon coast (Heteroptera:Saldidae). Pan~Pacific Entomol. 
55:222-27. 

Stock, M. W., and J. L. Robertson. Differential response of 
Douglas-fir tussock moth,. Orgyia pseutsugata (Lepidoptera: 
Lymantriidae), populations and sibling groups to acephate 
and carbaryl: toxicological and genetic analyses. Can. Entomol. 
Jll :1231-39. 

Stock, M. W., and J. D. Guenther. Isozyme variation among mountain 
pine beetle (Den~roctonu~ ponderosae) p6pulations in the . Pacific 
Northw~st. Environ. Entomol. 8:889-93. 

1980: Stock, M. W. Wing pigmentation variation in Saldula fernaldi 
Drake (Heteroptera:Saldidae). J. Kansas Entomol. Soc. 53: 
277-86 
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In Press 

Stock, M. ~~- Isozyme studies of forest insect populations. 
In: Isozymes of North American Forest Trees and Forest Insects. 
M. T. Conkle (ed.). (Forest Service publication). 

Stock, M. W. Wing pigmentation · variation in Saldula palustris 
(Douglas) (Heteroptera:Saldidae)~ J. Kansas Entomol. Soc. 

Stock, M. W. A simplified method for evaluating _tides and 
temperatures ~ffecting an interti~al insect on the Oregon coast. 
Northwest Science. 

I 

Stock, M. W., and E. A. Willhite. Origin and spread of western 
spruce budworm outbreaks. Proc. IUFRO Insect Dynamics vJorking 
Group, Sandpoint, Idaho, August 1979. 

In Preparation 

Robertson, J. L., and M. W. Stock. Inter- and intraspecific 
variation in selected Choristoneura species: a toxicological 
and genetic s~rvey. 

Castrovillo, P. J., and M. W. Stock. Electrophoretic techniques 
for detection of Glypta fumiferanae endoparasitoids in western 
spruce budworm populations. 

Willhite, E. A., and M. W. Stock. Genetic characteri~tics of 
western spruce budworm outbreaks in Idaho and Montana. 

Stock, M. W., and G. D. Amman. Genetic differentiation among 
mountain pine beetle (Dendroctonus ponderosae) populations 
from lodgepole pine ahd ponderosa pine in northeast Utah. 

Stock, M. W., and P. K. Higby. Genetic relationships among selected 
· mountain pine be~tle populations .in the western United States. 

Stock, M. W., and P. J. Castrovillo. Genetic relationships among 
fi·ve Choristoneura species. 

Stock, M. W., and J. L. Robertson. Genetic markers for quality 
control of a western spruce budworm laboratory colony. 

Stock, M. W. , ·and J. L. Robertson. Effects of -insecticides on 
esterase isozymes of western spruce budworm during larval devel­
opment. 
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CURRICULUM VI1'AE 

NAME: Fi. ns, Lauren DATE: January 1980 

RANK OR TITLE: Assistant Professor 

DEPARTMENT: Forest Re.sources 

OrFICE LOCATION: College of FWR . OFr I CE PIIONI;: 885-7952 

DATE ANO PLACE OF BIRTH: 14 April 1945; Ne\~ York, New York 

SPOUSE'S NAME: Da vid Potter 

Cl II LOREN'S NMIES ANO BI RTI ID ATES: 

PRESENT SALARY: $21,000. 

DATE OF FIRST E~lPLOnlENT AT UI: June 1979 

DATE or TENURE: 

DATE OF PRl.~SENT llANK OR TITLE: June 1979 

ADmNISTRATION POSITIONS AT UI: Execut_ive ·secretary, Inland- Empire Tree 
Improvemen~ Cooperative 

EDUCATION BEYOND II I GIi SCIIOOL: 
19()5, B~1chc lor of Arts (Psychology) with honors, New York University 
1973, Nastcr of Science (Foi·est Genetics), Colorado State lJnivcrsity 
1979, Doctorate (Genetics), University. of California (Berkeley) 

EXPERIENCE: 
In b.lucational Institutions Since Receipt of B;ichclor's Degree: 

sec pages following 
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1971-
1973 

]973-
1974 

1977 

1977 

1977 

1977 

1978 

1978 

1979 

1979 

1979 

1979 

Dc nJrology. 
evolution. 
Colora<lo. 

Taxonomy of forest trees with emphasis on 
Co 1 o r a Jo St. at c lJ n i. v c rs it y , Fort Co l l i n s , 

Gra<luate an<l unJcrgra<luatc. 

Genetics 100. Molecular, mcn<lclian, population anc.l 
qu;..intitative genetics. University of California, Berkeley, 
California. Upper <l_ivision with many graduate stu<lents. 

Tree Improvement anJ rarest Genetics. · Prin.ciples of genetics 
.in<l applic1tion to the ficl<l of forestry. USFS Silv_icultural 
Certification program, Regio11 5, Placerville, California. 
Gra<luate level. 

Forest Genetics. Guest lecture5. University of California. 
Berkeley, California. Senior level silviculture course. 

Tree an<l Shrub ·rrnprovcmcnt Shortcourse. Principles of genetics, 
practical tree improvement, design of experiments and plan­
tations. Western Forest Gcnetjcs · Association, Fort Collins, 
Colora<lo. Graduate level. 

Resource Genetics. Basic molecular, men<lel ian an<l popLdation 
genetics, with emphasis on the role of genetic theory an<l · 
practice in the mo<lern worl<l. University of California, 
Berkeley, California. Upper division with participation of 
graJuate stu<lents. 

Tree Improvement an<l forest Gcnetj cs. Principles of genetics 
and · application to forest practjces. USFS Silvicultural 
Certification program, Region 5. Ue1~keley, California. 
Graduate level. 

Tree Improvement and Forest Genetics. Principles of genetics 
and tree improvement. USFS Sjlvicultural Certification 
program, Region 2 and 4. Logan, Utah. GraJuate level. 

Tree Improvement Shortcourse. Principles of genetics an<l 
practical tree improvement. USFS Silvicultural Certification 
program, Region 9. llil l City, Minnesota. Graduate level. 

T~_ee Improvement · and Forest Genetics. Principl cs of genetics 
anJ practic.11 tree .improvement. llSFS Silvicultural Certification 
program, Region 2 an<l 4. Logan, lJtah. Grauuate level. 

Tree Improvement and Forest Genetics_. _ Principles of genetics 
.ind practical tree improvement. Continuing Education in 
Forestry, Ecology anJ Silvi'culturc. USFS Region l. Moscow, 
Idaho. Graduate level. 

Forest Genetics and Tree Improvement. Guest lectures. 
University of Idaho, Moscow, IJ~d10. Senior Silviculture· 
class. 
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TEACIIINl; EXPEIUENCE (Continued) 

1979 Cenetic Education in Nortll\vcstcrn Ecosystems. Principles 
an<l application of genetics theory nnJ practicum in forest 
genetics. USFS Region l. Inland Empire. 

RESEtdlCI I EXPERJ ENCE 

ComplctcJ 

1973 Effects of heavy metal salts on the in vit1,,o germination 
of Engelmann spruce pollen. Master's thesis. Colorado 
State University, Fort Collins, Colorado. 

1973-
1978 

Cradua te research assistant, Uni vcrsi ty of California, 
Berkeley, California. 

1979 Genetic a rchi tccturc of giant sequoia. Ph. D ~ <l isserta t ion. 
University of California, Berkeley, California. 

Four 
a) 

b) 

c) 

d) 

manuscripts in progress from this work. 
Isozymc Analysis of the Genetic Architecture of Giant 
Sequoia. To be submitted to Silvae Genetica. 
Vegetative Propagation of Gi'ant Sequoia by Rooting 
CutUngs. Td be submitted to the International 
PI ant Propagator's Jounw 1. 
Seed Germination of Giant Sequoia. To b~ submitted 
to Tree Planter's Notes. 
Popular article: If you've seen one Rcchmod; have you 
seen them all? To be submitteJ to National Parks 
~1agazine. 

In Progress 

Population differences in cold hardiDess of giant sequoia 
trees. Young trees ,vill be vegetatively propagateu anu the 
clonal material will be subjectc<l to several environments 
inclu<ling both fielJ and laboratory conditions. 

Effects of inbreeding on vegetative propagation! Selfed 
nnJ cross pollinated families of Douglas-f~r and pon<lcrosa 
pine wi 11 be compared for speed and level of vegetat_ive 
propagation. Inbred families ·arc cxpecteJ to pro<luce . fewer 
rooted cuttings an<l at · a slower rate than outcrossc<l families. 

Propose<l 

A study to explore the relationship between initial survival 
in plantat.io11s anJ heterozygosity. of inJiviJual plants. Clones 
of kno\v11 hetcrozygosity will be planteJ un<lcr different 
environmental conditions to test for the presence of genotype­
environment interactions. Proposal submitted to the U.S. forest 
Service. 
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l{ESEAIU:11 EXPrn I ENCE (Conti nuc<l) 

A study to determine the level of genetic control of resistance 
_and susceptibility of western larch to larch casehearer. The 
study will include vegetative propagation of a sample mature 
tree ran<lomly sclcctc<l with respect to cascb-carer attack, and 
exposu1·e of the cl.one<l material to casebearcr unJer _controlled 

·.rnJ ficlJ conditions. Sec<l ·wi.11 also be collecte<l from the same 
mature trees .111J seedlings will be plante<l under fielJ conditions 
to Jetcrminc _ the inJ1eritance patterns anJ rcsist:ance mechanisms 
of case.bearer susceptibility and re·sistance. Proposal to be 
submitted to U.S. rarest Service. 

Extension and Service 

Puhl ic Information Special_ist, Lake Tahoe Visitor Center 
Caseworker for New York City Department of Welfare; 1~65-67. 

/\<lministration 

Executive Secretary, Inland Empire Tree Improvement Cooperative 
(.June 1979-prcscnt). This is a key position in the cooperative 
which has the following responsibilities: Genetic aJvisor for all 
spcc .ic·s programs (presently ·six major Inlan<l Empire species); 
screen all propose<l research; plan and con<luct annual meeting of all 
cooper a tors; at tend and secretary a 11 spcci cs meetings; in form 
cooperators of current events through perio<lic newsletters; 
con<luct research progra1n. Co9perati ve membership includes: 

Boise Cascade Corporation 
Burlington Northern, Inc. 
Champjon International Corporation 
Diamond International Corporation 
lnlanJ Empire Paper Company 
Potlatch Corporation 
St. Regis Paper Company 
\IJ;1shington-l<laho Forest Products, Inc. 
Idaho, Department of Lands 
~lontana, D.N.R.C. Division of Forestry 
Washington, Department of Natural Resources 
Coeur d'Alene Indian ~eservation 
Colville Confe<lerated Tribes 
FU1thca<l Indian Reservation 
Spokane Indian Reservation 
USD/\ Forest Service, Region 
lJSlli\ lntermtnmtain forest fi Range Experiment Station 
lJSllf, BL~I, l<laho State Office 
USDl, BL~I, Montana State Office 
University of Idaho 
University of Montana 
\fashing ton State University . 

The _ cooperative curren,tly operates on a budget of $31,000 per 
year. lt is my responsibility to ndminister this budget, 
report ·i n g d i r cc t1 y to the De an o r t he Co l leg c o f For cs t r y , \\I i 1 J l i fe 
fi l~angc Sciences and the Chairman of the Cooperative (an electc<l 
posi tj on). 
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Other Professional: 

Employment: 

~lcmhcrship in Professional and Scholarly Orgnni-zations: 

lnt.crnational Plant Propagators Society 
Socict y of /\mer ican Fores tc rs -

Other Experience: 

J\rmcJ Forces: 

Community an<l Service: 

Volunteer in a kibbutz ([srael) 1%9 

Scholarly anJ Creative Activities: 

Libby, \v.J., David Kafton, and Lauren f-ins. 1975. J\ case study 
of California conifers. fn ~_1cthocfo_lo_gy of Conservation 
of Forest Ccnetic Resources. FJ\O publication, ed. Laurence 
l{ochc. 

llonors and J\warJs: 

Xi Sjg111a Pi (honor society) 
Ca111111a Sjgma Delta (honor society) 
Sigma Xi (honor society) 
Babcock Fel 10\vship (U. of CJ\, 1973) 
Sigma Xi ~rant (1972) 
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BUDGET 

l. Salaries and Wa~es 
Principal Investigators 

M. Stock (20%) 
L. Fins (10%) 

Graduate Assistints (2) 
Temporary Help 

2. Fringe Benefits 

20% Principal Investigators 
10% Graduate Assistants 
8% Temporary Help 

Total Salaries, Wages, and · 
Fringe Benefits 

. -27-

3. Expendable Materials and Supplies 

Chemicals for electrophoresis 
Misc. expendable suppli~s 

Total Materials and Supplies 

4. Non-expendable Supplies 

4 high-voltage power supplies 
(Heathkit SP2717@ $260 each) · 

. I 

5. Travel and Per Die~ · 

Travel (vehicle charges and gas) 
Per diem (60 days@ $35/day) 

Total Travel 

6. Computer Costs 

7. Other Direct Costs 
Phone, copying 
Publication 

8. Total Direct Costs 

9. Indirect Costs 

Off-campus experiment station 
research(IS.6%TDC minus equipment) 

TOTAL COSTS (di~ect and i-ndifect) · 

• 
Univ. of 
Idaho 

$ 3,600 

720 

4,320 

4,320 

674 

$ 4 , 994 

C.S.M.R.G.E. 

$ 7,500 

16,200 

4,500 

l ~500 
1,620 

360 

31,680 

2, 940· 
2,250 
5,190 

l ,040 

850 
2,100 
2,950 

300 

150 
800 

42,110 

6,407 

$ 48 , 517 

Total requested is $48,517. Total contributed by the University of Idaho 
is $4,994 or10% of total cost of project. 



GUIDELINES FOR PREPARING RESEARCH PROPOSALS 

for the 

CONSORTIUM FOR THE STUDY OF MAN•S RELATIONSHIP WITH 

THE GLOBAL ENVIRONMENT 

Guidelines and a suggested format for preparing and submitting 
proposals for research grants are enclosed. They were developed 
under the direction of the Governing Committee of the Corsortium to 
assiit scientists in organizing their proposals and to facilitate 
the review process. 

Appended to the Guidelines are Objectives of the Consortium and of 
the MAB program; Mission statements of the USDA Forest Service; USDI 
Fish and Wildlife Service, National Park Service, and the Hertitage 
Conservation and Recreation Service. Goal statements of the partici­
pating MAB Directorates, Fish and Wildlife Service~ National Park 
Service, Hertitage Conservation and Recreation Service, and a copy 
of the form to be used

1
to evaluate research proposals. This _back­

gou nd material should prove useful in focusing the research proposed 
most advantageously and in evaluating proposals equitably. 

A calendar of Events with Deadline Dates for fiscal 
is . included. 

I.J 



.. 
Funds Available -- Approximately $50,000 per research proposal. 
Workshops, Conferences, Symposia, Meetings, etc., wil 1 not be 
considered for funding. 

Comment: Although no upper limit has be~n set on the 
size of the grant, those not exceeding $50,000 
will receive the highest consideration. 

2 

Principal Investigators -- Principal investigators affiliated with 
other agencies of the Federal Government will receive transferred 
funds. Those at universities and with non-profit organizati.Qn~ will 
be issued grants. Office of Management ~nd Budget (0MB) Circ~lar 
A-110 shall be used to model financial aspects of· research proposals 
from these sources. Principal investigatbrs affilitated with State 
and local govenments shall follow the administrativ~ requirements in 
0MB Circular A-102 as a model. 

Type of Grant -- Grants to scientists· at research institutions 
will be made under a reimbursable agreement unless there is a 
justifiable fiscal need for an advance of funds. 

Comment: Regardless of how grants are made, fully 20 per 
cent will be withheld pending receipt and acceptance 
of all reports agreed upon in the contract. As a 
minimum~ an interim progress report and a final report 
will be required, the latter within 2 months of the 
expiration of the grant. 

Longevity of Research Grant 3-year maximum 

Call for Proposals -- The Chairman of the Consortium will make an 
announcement calling for research proposals annually. 

Comment: The announcement will be made as early in the new 
fiscal year as a realistic estimate can be made of 
agency funds available for MAB research and by 
January 1 at the latest. 

Areas of Consideration -- Until such time that additional funds 
for MAB research become available, only proposals relating to 
Tropical Forests, Temperate Forests, and/or Biosphere Reserves will 
be considered. Objectives and Goals for the Consortium, partici­
pating agencies, MAB, and these Directorates are in the Appendix. 

1 



Submission of Proposals -- The original and 10 copies of each 
propos al, prepared in the format herein described, should be ·. 
submitted to: 

U.S. MAB Secretariat 
U.S. Department of State 
IO/UCS SA-2 
Washington, DC 20520 

3 

so as to arrive at the Secretariat before the deadline set forth in 
the · annual announcement by the President of the Consortium. 
Recipients of grants will be notified during August and grants will 
be awarded soon thereafter. 

Format of a Proposal -- The format was developed by the Governing 
Comm ittee of the Consortium to assist researchers in organizing 
their proposals and to facilitate the review process. 

Samp le of Cover 

RESEARCH PROPOSAL SUBMITTED TO THE 
CONSORTIUM FOR THE STUDY OF MAN'S RELATIONSHIP 

WITH THE GLOBAL ENVIRONMENT 

Title of Proposal 

Principal Investigators 
.a ff i 1 i at i on s 

Institution or Agency 

Proposed Starting Date 

Estimated Completion Date 

Duration -- Months 

Names, addresses, phone numbers, 

Last day of month listed 

Total Budget -- Estimate in U.S. dollars; total to include 
all overhead 

Endorsements 

Investigators Institut ional Officials 

(Signatures and Titles)--



.. 
Sample of Contents --

Abstract -- One page to include a brief statement of the 
problem, justifications, study objectives, scope and 
relationship of the study to the objectives of the 
Consortium. 

Problem Statement Background and justification 
Review of pertinent literature 
Relationship to objectives of the 
Consortium and to goals of one or 
more U.S. MAB Directorates (at least 
one from the Consortium) 
Anticipated benefits 

Objective(s) and Scope 

Methods Study design including variables to be measured, 
sampling procedures, data collection 
Method of analysis 

4 

Schedule of operations for field and/or laboratory 

Reports and Manuscripts -- Schedule, plans, and suitability for 
publications (list media)Q 

Literature Cited --

Principal Investigator(s) -- Vita including social security 
numbers, qualifications and available facilities to 
conduct and complete proposed research. 

Budget Requirements --

1. Salary and Wages 
Principal Investigator 
Assistants 
Secretary - Typist 
Other 

Sub tot a 1 

Dollars 



2. Staff (Fringe) Benefits 
% of Principal Investigators ---salary 
% of Assistants salary ---other 

Total Salary, Wages & Benefits 

3. Expendable Materials and Supplies 

4. Non-expendable Equipment (Itemize by unit, 
quantity, and price if more than $300 
per unit_!/ 

5. Travel and Per Diem 
Travel 
Per Diem 

Total 

6. Computer Costs (Itemize) 

7. Other direct costs (Itemize) 

Total Direct Costs (All of above) 

8. Indirect (Non-recoverable) Costs 
% of Total direct costs · ---

Total Costs (Direct and Indirect) 

5 

l/ If equipment costs exceed $300 per unit, include 
justification statement with budget request. · Disposition 
of equipment costing $300 or more must be negotiated before 
the grant is awarded. 



.. 
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APPENDIX 

The Objectives of this Consortium are to operate harmoniously within 
the existing framewoik of the U.S. Man and the Biosphere Program; to 
encourage and support research that complements the mission of the 
participating agencies; to identify man-related problems of the 
environment; to initiate and carry out research programs directed 
toward a systematic resolution of these problems; to encourage 
publication and dissemination of meaningful research results; and to 
support and facilitate related activiti es furthering these purposes • 

. The Objective of the Man and the Bi os p ·- , Program is to deve 1 op 
the basis within the natural and soci a1 . i ences for the rational 
use and conservation of the biosphere t1hl for the improvement of the 
relationsip between man and the environment. 

The Mission of the Forest Service is federal responsibility for 
national leadership in forestry; promotion and achievement of a 
pattern of natural resource use that will best meet the needs of 
people now and in the future; protection and improvement of the 
quality of air, water, soil, and natural beauty; protection and 
improvement of the quality of the open ~pace environment in urban 
and community areas; generation of forestry opportunities to 
accelerate rural community growth; encouragement of the growth and 
development of forestry-based enterprises that readily respond to 
consumers' changing needs; encouragement of opti mum forest land 
ownership patterns; improvement of the welfare of underpriviledged 
members of society; involvement of the public in forestry policy and 
program formulation; encouragement of the development of forestry 
thro ughout the world; expansion of public understanding of 
environmental conservation; and devel9pment and avai lability of a 
firm scientific base for the advancement of society. 

The ·United States .Fish and Wildlife Service provides leadership for 
the protection and improvement of land and water environments 
(habitat preservation), which directly benefits the living natural 
resources, and adds quality to human life; biological monitoring, 
through scientific research; surveillance of pesticides, heavy 
metals, and thermal pollution; studies of fish and wildlife 
populations; ecological studies; environmental impact assessment 
through river basin studies, including hydroelectric dams, nuclear 
powersites, stream channelization, dredge and fill permits; 
associated research; environmental impact statement review; area 
planning and preservation involving river basin, wildnerness areas, 
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and special studies, such as oil shale and geothermal energy. The 
Service is responsible for improving and maintaining fish and 
wildlife res6urces by proper management of migratory birds and other 
wildlife; control of population imbalances and fulfilling the ·public 
demand for recreation fishing while maintaining the Nations 
fisheries at a level and in a condition that ·will assure their 
continued survival. 

The Service provides national and international leadership in the 
area of endangered fish and wildife from the standpoint of both 
restoration as well as preventive measures involving threatened 
species. This program includes development of species lists, 
recovery plans, conduct of status surveys, coordination of efforts 
nationally and internationally; research on propagation methods, 
distribution, genetics, and behavior; operation of wildlife refuges; 
law enforcement, foreign importation enforcement, and consultant 
services to foreign countries. 

The Mission of the National Park Service is to administer the 
properties under its jurisdiction for the enjoyment and education of 
our citizens, to protect the natural environment of the areas, and 
to assist States, local governments, and citizens groups in the 
development of park areas, the protection of the natural 
environment, and the preservation of historic properties. The 
Service develops and implements park management plans and staffs the 
area under its administration; provides leadership in the 
preservation of representative natural areas; studies the natural 
environment as a means for improving the scientific basis for 
natural resource management through the promotion of inventories, 
baseline stud1es,and relationships of man-caused impacts in pristine 
natural areas. 

The Heritage, Conservation and Recreation Service monitors and 
stimulates research relating to outdoor recreation, and cooperates 
with ~nd provides technical assistance to other Federal departments 
and agencies. Certain rivers and trails are identifi ed for possible 
study for inclusion in the National Wild and Scenic Rivers and 
Trails Systems. The possible adverse effects of transportation 
projects and programs on parks, recreation areas, and wildlife and 
waterfowl refuges are reviewed along with Federal actions having an 
impact on outdoor recreation~ The Service sponsors programs to 
identify and recognize natural and historic landmarks, recovery of 
_archeological remains, and records significant architectural and 
engineering works. 
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Criteria that the participating agencies will use in making their 
selections are: (a) compatibility with the missions of the agencies; 
(b) relatively short-term applied research involving both the 
natural and social sciences; (c) research aimed at an incremental 
and sequential achievement of Directorate objectives; and, (d) 
international involvement and/or applicability, especially with 
developing nations. 

The Goal of the Tropical Forests Project is to stimulate, sponsor, 
and coordinate research, training, and application of research 
directed toward management of tropical and subtropical forest 
landscapes. Management may involve use of these landscapes for 
natural reserves, production forests, plantations, agriculture, and 
urban activities. Man is considered as part of the forest ecosystem. 

The Goals of the Temperate Forests Project are, internationally, to 
study the ecological and socio-economic effects of alternative uses 
and managerial practices in boreal, temperate, and mediterranean 
regions having forests or the characteristic natual cover, and 
domestically, to research the following problems and problem areas: 
(l) environmental impacts of wildfire and fuel management policies; 
(2) effects on forests of energy d~velopment technologies, 
specifically, utilization -of forest products for energy; (3) 
information and analytical techniques applicable to forest land use 
planning with emphasis on environmental benefit/cost of regional 
forest lands development and on regional ecological effects; (4) the 
ecological and socio-economic effects of intensive forest management 
practices and particularly the impacts on- and off-site of 
alternative methods of site preparation on the soils, water, and 
nutrient status of forest ecosystems, and the implications for 
future productivity of the land; and, (5) accumulate, analyze, and 
transfer information about forests. 

The Goals of the Biosphere Reserve Project are (1) to promote the 
conservation of natural and man-modified areas repre~entative of the 
world's major ecosystem, as a strategy for safegu~rd1hg the genetic 
diversity of the biota of these areas on which their continuing 
evolution depends; (2) to provide for research on the . structure, 
functionin g, and dvnamics of ecosystems in order to enhance our 
unders tanding of natural processes and of man's impact upon them, to 
be applied toward better man agement policies, and, (3) to make 
available faciliti es for educati on and training in natural resource 
studies and management. 
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The nine preliminary elements of the 1978-1982 operational plan for 
Biosphere Reserves are: (1) completion of the world coverage of 
biosphere reserves; (2) full implementation and demonstration .of the 
biosphere reserve concept; (3) impl ement ation of ecological research 
in biosphere reserves and establishment of effective links with 
other MAB project areas; (4) develop means and ways for effective 
ecosystem and species conservation in biosphere reserves; (5) 
identify future monitoring functions of biosphere reserves and 
implement monitoring schemes on a pilot basis; (6) establish 
education anct training programs on the reserves; (7) estahlish a 
computerized information system to improve the flow of information 
concerning biosphere reserves; (8) provide for proper legal 
protection of biosphere reserves; and (9) link biosphere reserves 
with other protected areas. · 



Deadline Date 

1979 

December 21 

December 21 

1980 

March 10 

March 10 

March 31 

April 14 

CALENDAR OF EVENTS 

Fiscal Year 1980 

Event 

.. 

Estimate of funds to be made available 
by participating agencies received at the 
U.S. MAB Secretariat. 

10 

Chairman of the Governing Committee of the 
Consortium makes annual announcement calling 
for proposals. 

Proposals must be postmarked by February 25 
and received by the U.S. MAB Secretariat by 
March 10. 

Proposals distributed for review by 
representative(s) of participating agencies 
and by the Executive Director of the U.S. MAB 
Secretar iat for conformance to Agency 
Missions and to objectives of the MAB Program 
and the Consortium. 

Reviews completed. Proposals with comments 
and evaluations received by the Secretariat 
on this date. 

Proposals distributed to chairmen of 
participating directorates for peer review, 
evaluation, and comment. 
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May 12 

May 19 

June 16 

June 30 

July 14 

August 15 

Proposals returned to chairmen of 
participating directorates. 

11 

Meeting of Governing Committee to consider 
alterations in proposals suggested by peers. 
Return proposals to Principal Investigators, 
if needed. 

Proposals postmarked by this date and 
received at the U.S. MAB Secretariar--by 
June 30. 

Meeting of Governing Committee to select 
and recommend proposals for funding. 

Notification of acceptance of proposals as 
-one to be negotiated by agencies (fiscal and 
technical negot i·at ions) . 

Grant awarded. 
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PROPOSAL REVIEW FORM 

Provide a rank for each of the criteria listed below. The ranks are: 

0 = unacceptable or not present 
1 = poor or low 
2 = marginally adequ ate 

3 = adequate, OK, medium 
4 = good 
5 = excellent or high 

Generate the score by multiplying each rank by its factor (f) 

CRITERIA 

1. Research problem relates 
to Directorate No. 
Comment: --

2. Priority or urgency of research. 

3. To what degree will results of this 
research be needed by practioners 

4. What is the likelihood of immediate 
and extensive adoption of results 
assuming technology transfer routes 
are available? 

5. Degree to which proposal reflects 
Principal Investigator's knowledge 
of field (does the Principal 
Investigator know what he/she is 
doing?) 
Expl ain: 

Rank 

( ) 

( ) 

) 

) 

yes no 

F Product 

X 2 = ( ) 

X 1 = ( ) 

X 1 = ( ) 

X 2 = ( ) 



' -

6. Overan quality of proposal. Is it 
well written? Are objectives clear, 
procedures described well, etc.? 
Explain: 

) X 1 = ( . ) 

7. Are the procedures to be used adequate? 
a. Experimental design ( ) X 1 = ( ) 
b. Experimental methods ( ) X 1 = ( ) 
c. Data reduc tion ( ) X 1 = ( ) 
Comments: 

8. BUDGET. Do you feel the budget is: 

( ) Too low to adequately carry out work. Why? 

( ) About righ t 

( ) Too high for project as described. Why? 

TOTAL SCORE 

Reviewer: 
Sign and Date 

13 
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PROPOSAL REVIEW FORM 

Reviewer Date ----------------- -------
Title of Proposal ----------------------
Principal Investigators -------------------
Institution ------------------------
==========~====-==--=-------------------------------------------------

SUMMARY 

) 

( ) 

) 

SCORE 

Accept proposal as written 

Accept propos a 1 if changes noted below can he made. 

Reject proposal because: 

) Inadequate proposal (comment below) 

) Duplicates ongoing work (note below) 

) Not within the scope of the mission of MAB, 
Consortium, Directorate nor of the participating 

agencies (explain below) 

( ) Has some merit but needs major chan ges in 
proposal--the proposal must be completely 
rewritten (explain below) 

Comments, Notes, and Explanations: 



Dr. Ables, Forestry - ---------

From Nancy Weller, IRF 

Subjec~--------------------

.niversityotldaho 
Inter-Office Memorandum 

Date __ l_-_2_4_-_8_0 ____ _ 

Dr. Stark forwarded this information to me, and I don't know if he also 
showed it to you. Dr. Laurence said that you would be particularly interested 
in page 8 - The Goals of the Biosphere Reserve Project. I am also sending 
a copy to Dr. Hatch. 
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TO: E. Ables 
FROM: Molly Stock 

• 
SUBJECT: Genetic Resources of Wilderness Areas 

12 December 1979 

• 

Here are some notes I made after our brief talk yesterday. I would very much 
like to discuss the subject more with you as I think Idaho wi'lderness areas 
represent a large potential for fruitful studies along the lines indicated 
below: 

Natural populations of plants and animals (i.e., minimally affected 
by human activities) are a valuable genetic resource. Modern methods of 
genetic analysis provide a means whereby the genetic resources of wilderness 
areas can be measured and used as a basic comparative index tn {st~dies aiMed at 
increasing our understanding of the effects of human activities upon these 
living systems. 

Background. Early ideas on the genetic composition of populations 
followed a fairly strict Darwinian interpretation. That is, when a mutant gene 
form appeared, it was either disadvantageous and was selected out of the popula­
tion or it was advantageous and, over time, became more and more common until 
the entire population was 100% fixed for that new gene type. Thus polymorphism 
(the existence of multiple forms of genes) was considered a transitory phenom­
enon. However, recent work with electrophoresis has shown us that natural 
populations contain high levels of genetic polymorphism which are, in most cases, 
relatively stable attributes of these populations over time. 

The first population study using electrophoresis was published in 1966. 
1'hat and more recent studies have shown that in many organisms populations are 
polymorphic at 25-50% of their loci and individuals are on the average heterozy­
gous at 5-15% of their loci. The evolutionary significance of these high levels 
of variation is a subject of debate among geneticists today. 1 , 'Some believe that 
polymorphism results from the accumulation of 'neutral' genes (i.e., the diff­
erent forms of the gene are equally fit). However, there is considerable 
evidence that variation is maintained by selection and represents a reservoir 
of adaptive flexibility (i.e., to permit survival when environmental conditions 
fluctuate) within these organisms. Thus, the optimum genetic condition under 
natural conditions is apparently one with high levels of inherent diversity . . 

Wi 1 derness areas. ~Ji 1 derness areas provide a unique opportunity to 
examine unmanaged (by humans) populations of plants and animals where the 
natural genetic resources have not been altered by specific management strate­
gies. Such areas also provide a basis for comparing the effects of management 
practices and human-imposed environmental alterations upon such areas. Infor­
mation on the genetic makeup of populations in wilderness areas could be used 
for such purposes as: 

1) Studies to identify the specific evolutionary and genetic effects 
of conditions imposed by humans or by the natural environment (e.g., fire, 
insect damage, thinning). By contrasting the genetic makeup of populations 
before and after (or with an without) such conditions, one can identify those 
genetic types that would respond in a desirable way (e.g., resistant to dis­
eases or pests) and deliberately select for such characteristics. Electro-
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phoretic studies provide a useful alternative means of identifying such 
characteristics. 

2) Studies to determine how best to preserve the high levels of gene­
tic variation for future generations in managedsituations. Human manipulation 
of forested areas can result in an irreversible loss of genetic material that 
is comparable to loss of endangered species. Genetic variation is reduced 
when a sample of the natural populations is taken and used to propagate a 
laboratory colony (Le., insects), to establish a population in a new area 
(e.g., deer), or to establish tree plantations or seed banks. If the number 
of organisms used to initiate the cultured group is small, genetic variation 
may be further reduced in subsequent generations by inbreeding. Reduced 
genetic variation is manifested as an increased proportion of homozygous 
individuals and a concomitant reduction in individual heterozygosity and overall 
population polymorphism. Such changes can be simply and accurately estimated 
with electrophoretic techniques. Methods to ·minimize this reduction in genetic 
resources can then be implemented. · 
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