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a. species selection - 

b. characteristics of selected species 

II. Update or supplement existingxreport in terms of 
‘ a and b above. , 

III The sponsor will designate target area. Western Hemisphere 
"analogues to Eurasian birds known to frequent the target 

_ 
area will be selected. The Wildlife Research Division of 
the Department of Interior will evaluate existing bird bandg 
ing dataggptprovide statistical pattern analysis of banding 
and release major and secondary flyways and distribution 
at destination.‘ Relevant variables would ha include, but' 
not be limited to, age, sex, flight time, nesting, molting, 
and other relevant factors available from the computerized 
bird banding records. " 

x 

IV On the basis of available knowledge concerning migratory 
_ 

flyways, nesting, and wintering habits of birds visiting 
the.target area, the contractor will indicate probable 
similarities and differences that might be expected between 
birds utilized in the western analog analysis and the same 

' species in the target area, - ~
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A.;tachment 

STATEl'-1ENT OF VlORK 

I Evaluate existing report from Phase I contract 
in terms of: 

a. species selection 

b. characteristics of selected species . . 

II Update or supplement existing ,report in terms of 
a and b above. 

III The sponsor will clesignate target area. Hestern Hemisphere 
. anCilogues to Eurasian birds known to frequent the target 
area "Till be selected. The Hildlife Research Division of 
the Department of Interior will evaluate existing bird band
ing dataf.;t~1.~~ovide statistical pattern analysis of banding 
and release major and secondary flyways and distribution 
at destina~ion. Rel~vant variabJ:es "fOuld ~ include, but 
not b~ limited to, age, sex, flight time, nesting, molting, 
and other relevant factors available from the computerized 
bird banding records. 

IV On the basis of available knowledge concerning migratory 
flyvTays, nesting, and wintering habits of birds visiting 
the. target area, the contractor "Till indicate probable 
similarities and differences that might be expected between 
birds utilized in the western analog analysis and the same 
species i~ the target area~ 
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Attachment #1 

UTILIZATION OF MIGRATORY BIRDS AS BIOSENSORS 

A presentation was made to the PRB concerning the use of 
migratory birds as direct in vivo sensors or as sensor emplacement 
vehicles. The background of the original ORD research effort in 
this area, which involved migratory characteristics of selected 

. bird species nesting or wintering in the vicinity of ten target 
areas, was outlined. Approval was requested for transfer of funds 
to the Department of Interior, in the amount of $25K, for an analysis" 
of existing bird banding data to establish the flight and residing 
distribution patterns of western analogs to the Eurasian birds. The 
PRB recommended that prior to approval of fund expenditures, a meeting 
be held with cognizant personnel to discuss specific target require- 
ments, energy, or substances to be detected and technical approaches 
for accomplishment.

' 

As per PRB request, a meeting was held 13 April 1973 to discuss 
the questions posed above. It was the concensus of opinion that, 
for the present time, the project goal should not include utiliza- 

- tion of birds as package emplacement vehicles, but rather as in vivo - 

biological sensors. Further, it was decided that CW degradation 
products would constitute the signal substance and that CW test area 
“at-Shikhany would serve as the designated target. 

Subsequent to the above discussion, the question arose as to 
the probability of in vivo detection of CW signatures at the con- 
centrations to which the birds would be exposed. Although specific 
tests have not been directed toward the solution of this particular 
problem, the available evidence, as cited below, indicates a high 
probability of detection at the concentrations to be expected. In 
addition, numerous bird species migrate to the Shikhany Volga River 

- Basin and are accessible from undenied areas. This general question 
~may best be approached in terms of its components, i.e., in view of 
normal safety and security precautions, can we expect CW products 
' th in e target area which will be ingested by the migrating birds; 
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Attachment #1 

UTn~IZJ\TION OF HIGRATORY BIRDS AS BIOSENSORS 

A presentation was made to the PRB concerning the use of 
migratory birds as direct in vivo sensors or as sensor emplacement 
vehicles. The backgroUnd of the original ORD research effort in 
this area, whLch involved migratory characteristics of selected 
bird species nesting or wintering'in the vicinity of ten target 
areas, vTaS outlined. Approval was requested for transfer of ,funds 
to the Department of Interior, in the amount of $25K, for an analysis 
of existing bird banding data to establish the flight and residing 
distribution patterns of .'estern analogs to the Eurasian birds. The 
PRE recommended that prior to approval of fund expenditures, a meeting 
be held with cognizant personnel to discuss specific target require
ments, energy, or substances to be detected and technical approaches 
for accomplishment. 

As per PRB request, a meeting was held 13 April 1973 to discuss 
the 'questions posed above. It was the concensus of opinion that, 
for the present time, the project goal should not include utiliza
tion of birds as package emplacement vehicles, but rather as in vivo 
biological sensors. Further, it ",as decided, that CH degradation 
products would constitute the signal substance and that CHtest area 

I at, Shikhany would 'serve as the designated target. 

Subsequent to the above discussion, the question arose as to 
. the probability of in vivo detection of CH signatures at the con

centrations to which the birds would be exposed. Although specific 
tests huve not been directed toward the solution of this particular 
problem, the avail~ble evidence, as cited below, indicates a high 
probability of detection at the concentrations to be expected. In 
addition, numerous bird species migrate to the Shikhany Volga River 
Basin and are accessible from undenied areas. This general question 

. may best be approached in terms of its components, i.e., in view of 
normal safety and security precautions ~ can ."e expect CW products 
in the target area which will be ingested'by the migrating birds; 
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QTILIZATION or MIGRATORY BIRDS AS BIOSENSORS (continued) 

are the CW degradation products retained in the organism and 
detectable by available techniques; and do we have access to . 

birds migrating from the target area. 

ask: 
Considering these-component-questions in sequence we may 

" (a) Can we expect CW contamination in the target 
area? ~- 

' ' 

Assuming other countries exercise safety and security 
precautions equal to that of the U.S., available evidence 
indicates a high probability for the presence of CW . 

material or degradation products. This statement is sub- 
stantiated by the current LS/ORD research program: organo- 
phosphorus compounds were detected in soil samples surrounding 
a VX plant in Newport, Indiana, which has been inoperational 
for over a four-year period; soil samples taken from Rocky 
Mountain Arsenal showed GB traces four years after test 
cessation; recent analysis of soil and water samples from 
the Cold Creek Organic plant in Alabama indicated contamina- 
tion in surrounding areas and more than a mile downstream 
from the plant. FI/DDP are sufficiently interested in 
this finding to warrant possible application td::::::::::1 
R&D operations. Inasmuch as the Shikhany target is a CW 
test area, as opposed to a production or storage area, one 
would expect significant levels of CW material. 

(b) Are the CW products of sufficient concentration _ 

to be retained in the organism and be detectable by avail- 
able analytic techniques? . 

Voluminous research data from the Environmental Protection' 
Agency and the Department of Interior indicate that birds and 
other wildlife absorb and retain infinitesimal amounts of toxic 
products which are readily detectable by x-ray spectrometric and 
emission spectrometric analysis, neutron activation and atomic 
absorption_techniques, as well as via the more traditional wet 
chemistry laboratory analysis. The extent to which the organisms 
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UTILIZATION OF f.lIGRl\TORY BIRDS AS BIOSENSORS (continued) 

are the CH degradation products retained in the organism and 
detectable by availablE: techniques; and do we have access to 
birds migrating from the target area. 

ask: 
Considering these component questions in sequence we may 

(a) Can we expect CH contamination in the target 
area? 

Assuming other countries exercise safety and security 
precautions equal to that of the U. S., available evidence 
indicates a high probability for the presence of C\-l 
material or degradation products. This statement is sub
stantiated by the ,current LS/ORD research progra!11: organo
phosphorus compounds were detected in soil samples surrounding 
a VX plant in Ne.rport, Irdiana, which has been inoperational 
for over a four-year period; soil sa~ples taken from Rocky 
Mountain Arsenal sho'l-led GB traces four years after test 
cessation; recent analysis of soil and ilater samples from 
the Cold Creek Organic plant in Alabama indicated contamina-

" tion in surrounding areas and more than a mile downstream 
from the plant. FI/DDP are sufficiently interested in 
this finding to warrant possible application tq 

~--=--------C~~ 

R&D operations. Inasmuch as the Shikhany target is a CW 
test area, as opposed to a production or storage area, one 
would expect significant levels of CW material. 

(b) Are the CW products of sufficient concentration 
to be retained in the organi~m and be detectable by avail
'able analytic techniques? 

Vol1lr.linous research data from the Environmental Pr:)tection' 
Agency and the Department of Interior indicate that birds and 
other wildlife absorb and retain infinitesimal 8.!Il.ounts of toxic 
products which are readily detectable by x-ray spectrometric a.nd 
emission spectrometric analysis, neutron ~ctivation and atomic 
absorption. techniques , as well as via the more traditicnal wet 
chemistry laboratory analysis. 'rhe extent to which the organisms 
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V UTILIZATION or mIc3nToRr"BInps AS BIOSENSORS (continued) 

environment provides detectable chemical clues to its 
habitat is evidenced by an investigation which demonstrated 
that coho salmon, "had natural Chemical tags that could be 
directly related to their rivers of origin."l Numerous 
other studies are cited in the literature-which demonstrate 
the capability to differentiate the habitat of identical 
wildlife species on the basis of tissue analysis. For 
instance, aligators reared in Florida show a different 
neutron activation signature than those reared in Louisana; 
two populations of snow geese in the Hudson Bay area could'i 
be differentiated on the basis of emission spectrometric

V 

analysis; Oregon geese can be differentiated from Colorado 
geese on the basis of manganeese content of the liver. An 
organism is what it has eaten. Most of the research relevant 
to our imediate CW problem is concerned with the effects 
of insecticides and pesticides on wildlife. These compounds 
are detectable at levels of 6-l0 parts per million in the 
bird population. Examples of such research findings are as 
follows: " 

7 In a general survey of the pesticide pollution 
problem it was concluded that, "all mallards, black 
ducks, and starlings tested in recent years contained 
DDT or its derivitives DDE or DDD. Starlings carried 
a much heavier concentration, probably reflecting 

_ 
their feeding habits."2 In an experimental program 
at the Patuxent River Wildlife Research Station, 

.sparrow hawks were fed dietary dosages of DDT and A 

dieldrin and "for the first time provided statistically 
demonstrable proof of a cause.and effect relationship 

_ between ingestion of these pesticides and eggshell 
thinning and associated deletious effects on repro- 
duction."3 The Denver Wildlife Research Station reports 
"Semidomesticated mallards were treated with 0,h, l0, and 
30 parts per million of dieldrin to learn if the pesti- 
cide would effect the chromosomes of bone marrow and 
lymphocytes. The mitotic index, the number of'cells

H 

undergoing mitosis per 1000 cells examined, was reduced 
more than five times in birds treated with 30 ppm ~ 

dieldrin."h Since the publication of The Sile t Spring 1'1 
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UTILIZATION OF tUGR1\.'rORfBIRDS AS BIOSENSORS (continued) 

environment provides detectable chemical clues to its 
habitat is evidenced by an investigation which demonstrated 
that coho salmon, "had natural chemical tags that could be 
direc·tly related to their rivers of origin. "1 NUluerous 
other studies are cited in the literature which demonstrate 
the capability to differentiate the habitat of identical 
wildlife species on the basis of tissue analys~s. For 
instance, ali.gators reared in Florida shoH a different 
neutron activation signature than those reared in Louisana; 
two populations of sn01-' geese in the Hudson Bay area could· . 
be differentiated on the basis of emission spectrometric 
analysis; Oregon geese can be differenti.ated from Colorado 
geese on the basis of manganeese content of the liver. An 
organism is "'hat it has eaten. Most of the research relevant 
to our irmnediate Cid problem is concerned with the effects 
of insecticides and pesticides on wildlife. These compounds 
are detectable at levels .of 6-10 parts per million in the 
bird population. Examples of such research findings are as 
follows: 

In a general survey of the pesticide pollution 
problem it was concluded that, "all mallards, black 
ducks, and starlings tested in recent years contained 
DDT or its derivitives DDE or DDD. Starlings carried 
a. much heavier concentration, probably reflecting 
their feeding habits. ,,2 In an experimental program 
at the Patuxent River Wildlife Research Station, 
sparrow hawks were fed dietary dosages of DD'I' and 
dieldrin and "for the first t'ime provided statistically 
demonstrable proof of a cause and effect relationship 
between ingestion of these pesticides and eggshell 
thinning and associated deletious effects on repro
duction."3 The Denver Wildlife Research Station reports 
"Semidomesticated mallards "",ere treated 1-,ith 0,4, 10, and 
30 parts per million of dieldrin to learn if the pesti
cide would effect the chromosomes of bone marrow and 
lymphocytes. The mitotic index, the nurrill~r of· cells 
undergoing mitosis per 1000 cells examined, was reduced 
more than five times in birds treated with 30 ppm 
dielclrin.,,4 Since the publication of The Silent Spring 
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U QTILIZATION or MIGRATORY Blnns 53 BIOSENSORS, (continued) 

and the growth of the ecology movement, the literature 
is saturated with evidence of the lasting effects of 
minute quantities of chemical substances on wildlife 
health and survival. Of more immediate relevance to 
the CW problem are studies concerned with the organe- 
phosphate-type pesticides., Although the literature 
is considerably less voluminous in this area, there 
is evidence of bird uptake, retention, and laboratory 
detectability of the substances. The effects of organe- 
chlorine and organophosphate pesticides on the ring 
necked pheasant population were studied in Canyon 
County, Idaho. Exposed to very minute quantities of 
the material, the birds exhibited symptoms of organe- 
phosphate poisoning and modified cholinesterase levels.5 
A study in Dawson County, Nebraska, showed that a mere 
eight fluid ounces of malathion (an organo~phosphate 
pesticide) dispersed over an acre of land had a 
significant_detrimental effect on the wildlife of 
the area.6 A study is currently underway at the 
Patuxent River Wildlife Research Station to determine 
the relative lethal toxicities of ninety-different V

" 

pesticides, including the organophorphous compounds, - 

on four species of birds. Initial data show detectable 
signatures of the o o h r hous conpounds.7 A pre- 
liminary study witdE%%7:%:?:%::::] sponsored by LS/ORD, 
in which mice were exposed to CW degradation products 
substanciates the Bureau of Wildlife research findings. 

The research programs cited above were not directed toward the 
prcblem of CW detection. To arrive at a more definitive conclusion 
a specific project should be initiated in which target analog birds 
are provided dietary intake of appropriate CW.substances in con- 
centrations that might be expected at the Shikhany test site. 
Appropriate chemical analysis over varying periods of time would 
then demonstrate the presence and degree of CW signatures existing 
in the organism. However, considering the chemical similarity 
of the pesticide-insecticide compounds with the CW agents, it is 
logical to assume from existing data that migratory birds residing 
in the target area would incorporate CW signatures in detectable 
amounts and provide a qualitative and quantitative index of CW 
activity at that Site. ~ 
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UTILIZNrION OF l-.HCRATOHY BIRDS AS BIOSENSORS ( continued) 

and the growth of the ecology movement, the literature 
is saturated with evidence of the lasting effects of 
minute quantities of chemical substances on wildlife 
health and survival. Of more immediate relevance to 
the C'vl problem are studies concerned. with theorgano-

.phosphate-type pesticides. Although the literature 
is considerably less voluminous in this area, there 
is evidence of bird upta1:e, retention, and laboratory 
detectabili ty of the substances. '1.'he effects of organo
chlorine and organophosphate pesticides on the ring 
necked pheasant population were studied in Canyon 
County, Idru10. Exposed to very minute quantities of 
the material, the birds exhibited SYi!"lptoms of organo
phosphate pOisoning and modified cholinesterase levels. 5 
A stUdy in Dawson County, Nebraska, showed that a mere 
eight fluid ounces of malathion (an organo-phosphate 
pesticide) dispersed'over an acre of land had a 
significant detrimental effect on the wildlife of 
the area. 6 . A study is currently unclen-ray at the 
Patuxent River Hildlife Research Station to determine 
the relative lethal toxicities of ninety different 
pesticides, including the organophorphous compounds, 
on four species of birds. Ini tial data show detectable 
signatures of the organouhorohous conpounds. 7 A pre-
liminary study wit~ I sponsored by LS/ORD, 
in which mice 'Here exposed to CH degradation products 
sUbstanciates the Bureau of Ylildlife research findings. 

'1.'he research programs cited above were not directed to'.;ard the 
prc1;)lem of CH detection. To arrive at a nore definitive conclusion, 
a specific pro.ject should be initiated in which target analog birds 
are provided dietary intake of appropriate CH. substances in con
centrations that might be expected at the Shikhany test site. 
Appropriate chemical analysis over varying periods of time would 

. then demonstrate the presence .and degree of CVl signatures existing 
in the organism. However, considering the chemical similarity 
of the pesticide-insecticide compounds with the CH agents, it is 
logical to assume from existing data that migratory birus residing 
in. the target area would incorporate CH signatures in detectable 
amounts ar.d provide a quali tati ve and quanti tati ve index of C\oJ 
activity at that site. . 
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UTILIZATION OF MIGRATORY BIRDS AS BIOSE (continued) L14 O)O 31 U) 

H 

(c) Species and distribution of birds in target area 
and access for analysis during migratory cycle -- 

The above question was_posed to the Office of Basic , 

and Geographic Intelligence. Their response constitutes ' 

Attachment II. In brief, large numbers of migratory birds 
temporarily reside in the Shikhany area. Considering the ‘ 

nature of the terrain, a river basin with large reservoirs, 
one would expect a significant bird population. Fortunately, 
many of the species present are those for which western analog 

_ 

bird banding data exists, i.e., mallard, teal, merganser,
' 

osprey, etc. During the winter months, the birds migrate to 
the warmer climates of the Caspian Sea, Iran, Iraq, Turkey, 
India, and other undenied areas in which they would be accessible 
for capture. Many of the species are hunted birds and are of 
concern to international wildlife protection groups so that 

_ 

capture for "tagging" or biological study should not arouse
_ 

\ 
" undue concern.

\ 

H. The preceding discussion of available research data indicates 
E. that a migratory bird biosensor system would be feasible in terms of 
\ - 

‘ probability of CW signature detection. However, as stated previously, 
\ a definitive answer to the question would require definitive research. 

- This does not imply that the proposed migratory distribution pattern 
analysis should be postponed to await the results of a long-term CW 
signature study. Although both types of data are required for the 
specific Shikhany CW project, bird migration pattern analysis has many 
more applications than this particular requirement. It is a fact of 
nature that migratory birds constitute a multitude of ready~made 
vehicles which circumvent the globe in predictable patterns and are 
readily available for intelligence utilization by ourselves and others. 
It would seem essential that an R&D organization, anticipating future 
requirements, should have available data concerning the distribution 
pattern characteristics of selected species. ,Such data would be 
applicable to future intelligence requirements in South America, Africa, 
or other parts of the world not currently considered as threats to our 
national security. The development of atomic weapon capability in the 
Third World areas may produce intelligence requirements that could be

\
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U'l'ILIZM'ION OF r-HGRA'l'ORY BIRDS AS BIOSE?ISORS (continued) 

(c) Species and distribution of birds in target area 
and access for analysis during migrator! cycle 

The above question was posed to the Office of Basic 
and Geographic Intelligence. Their response constitutes 
Attachment II. In brief, large numbers of migratory birds 
temporarily reside in the Shikhany area. Consideringthe 
nature of the terrain, a river basin with large reservoirs, 
one'would expect a significant bird population. Fortunately, 
many of the species present are those for "rhich western analog 
bird banding data exists) i.e., mallard, teal, merganser, ' 
osprey, etc. During the winter months, the birds migrate to 
the warmer climates of the Caspian Sea, Iran, Iraq, Turkey, 
India, and other undenied areas in which they would be accessible 
for capture. Many of the species {lre 'hunted birds and are of 
concern to international wildlife protection groups so that 
capture for "tagging" or biological study should not arouse 
undue concern. 

4. The preceding discussion of available research data indicates 
that a migratcl~ bird biosensor systen would be feasible in terms of 
probabili ty of C'vl signature detection. However, as stated previously, 
a defini ti ve answ'er to the questJon would require defini ti ve research. 
This does not imply that the proposed migratory distribution pattern 
analysis should be postponed to await the results of a long-term CW 
signature study. Although both types of data are required for the 
specific Shikhany CVl project, bird migration pattern analysis has many 
more applications than this particular requirement.. It is a fact of 
nature that migratory birds constitute a multitude of ready-made 
vehicles which circumvent the, globe in predictable patterns and are 
rea6ily available for intelligence utilization by ourselves and others. 
It "TOuld seem esse:;.tial that an R&D organization, anticipating i'uture 
requirements, should have available data concerning the distribution 

. pattern characteristics of selected species. ,Such data would be 
applicable to future intelligence requirements in South America, Africa, 
or. other parts of the world not currently considered as threats to our 
national security. The development of atomic weapon capability in the 
Third World areas may produce intelligence requirements that could be 
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UTILIZATION or MIGRATORYY BIRDS, AS BIOSENSORS, (continued) - 

supported through signature analysis of migratory birds. The 
voluminous research programs conducted by the AEC contain positive 
proof of wildlife adsorption of radio active materials. Utilizing 
immunological memory techniques, it is quite possible that migra- 
tory birds could be used to detect the presence of any substance 
to which the bird develops an antibody defense-system. Probably 
the most significant threat to our national welfare would be the _ 

use of migratory birds as vehicles for the spread of human, live- 
stock, and plant diseases. A migrating bird is the ideal host and 
vehicle for such purposes. Considering the tremendous influx of 
seasonally migrating birds into the U.S. from Central and South. 
America, it would seem essential that the CIA establish the techniques 
and plans for selected bird distribution pattern analysis to support 
countermeasures for such a threat. .If we delay analysis of existing 
data for intelligence purposes until the threat has materialized, 
it will be too late to institute effective countermeasures- If such 
a hostile action has not been anticipated by the Agency and an effec- 
tive detection and countermeasures plan placed on file in the archives, 
immediate program action should be initiated regardless of the rela- 
tive merit of the minor $25K project support requested for the subject 
investigation.

0 

V 5. The basic and primary consideration regarding the use of 
migratory birds as emplacement vehicles; as biosensors for nuclear, 
CW, and other products; or as hosts and transport vehicles for . 

bacterial dissemination is the reliability of the bird vehicle. Such 
questions as the following must be addressed: how many birds that 
depart from point A arrive at point B? What proportion return to 
point A? What is the bird distribution pattern around the target 
area? pwhat is the mortality and distribution pattern along the 
flyway from point A to point B? Knowing the migratory paths and 
the statistical distribution pattern in the target area, how many 
birds would have to be captured and analyzed to provide a reliable 
index of biological signatures? Obviously, the proposed project 
will not answer all of these questions for all potential requirements. 
However, a statistical pattern analysis of the existing Department 
of Interior bird banding computerized records, utilizing western 
analogs for the Shikhany target area, will provide crucial data con- 
cerning migratory bird reliability as sensor vehicles to meet this 
requirement. In addition, such a study will provide data and a model 
for determination of migratory bird utilization to serve future re- 
quirements or to counteract such action by others. .

_ 
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UTILIZATION OF MIGRATORY BIRDS AS BIOSENSORS (continued) 

supported through signature analysis of migratory.birds. The 
voluminous research progra.ms conducted by the AEC contain positive 
proof of wildlife adsorption of radio active materials. Utilizing 
immunological memory techniques , it is quite possible that migra-
tory birds could be used to detect the presence of any sUbstance 
to which the bird develops an antibody defense system. Probably 
the most significant threat to o.ur national welfare .. fould be the 
use of migratory birds as vehicles for the spread of human, li ve
stock, and plant diseases. A migrating bird is the ideal host and 
vehicle for such pl.u:poses. Considering the tremendous influx of 
seasonally migrating birds into the U. S. from Central and South' 
America, it would seem essential that the CIA establish the techniques 
and plans for selected bird distribution pattern analysis to support 
countermeasures for such a threat .. If we delay analysis of existing 
data for intelligence purposes until the threat has materialized, 
it 'rill be too late to institute effecti·ve countermeasures. If such 
a hostile action has not been anticipated by the Agency and an effec
tive detection and countermeasures plan placed on file in the archives, 
immediate program action should be initiated I'egardless of therela
tive merit of the minor $25K project support requested for the subJect 
investigation. 

5. The basic and primary consideration regarding the use of 
migratory birds as emplacement vehicles; as biosensors for nuclear, 
Cvl, and other products; or as hosts and transport vehicles for 
bacterial dissemination is the reliability of the bird vehicle. Such 
questions as the following must be addressed: how many birds that 
depart from point A arrive at point B? I-That proportion return to 
point A? vlhat is the bird distribution pattern around the target 
area? .\fuat is the mort ali ty and distribution pattern along the 
flY'"lay from point A to point B? !'::novl..i.ng the migratory paths and 
the statistical distribution pattern in the targp.t area, how ma.Y1y 
birds would have to be captured and analyzed to provide a reliable 
index of biological signatures? Obviously, the proposed project 
will not answer all of these questions for all po.tential requirements. 
However, a statistical pattern analysis of the existing Department 
of Interior bird banding computerized records) utilizing western 
analogs for the Shikhany target area, will provide. Grucial data con
cerning migratory bird reliability as sensor vehicles to meet this 
requirement. In addition) such a study will provide data and a model 
for detennination of migratory bird t..tilizaU.on to serve fu.ture re
quirements or to counteract such action by others. 
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