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27 June 1967

The operational requirement for this development program is
twofold: 1) Development of a means for covert delivery and
recovery of surveillance/reconnaissance equipment. and 2)

development of an efficient means of delivery of

The DDP,

Program progress has been satisfactory to date and it is anti-
cipated that a limited operational capability will be in hand
before the end of calendar 1967.

Currently the surveillance/reconnaissance capability is of

higher priority than the[;:::::]capability. Both of these
capabilities are desired for world-wide contingency purposes.

The Agency has taken the lead in development of this type
system. Obviously the capability is desired as soon as possi-
ble; however, the current timing of program development is
entirely satisfactory.

The estimated operational date for a limited capability is
prior to the end of calendar 1967. ’

The program is phased to initially provide a limited animal
capability. Continued development is expected to increase
the level of this capability.

Demonstration of the initial limited capability is scheduled
during August 1967. Timing for the higher levels of capa-
bility is not now firm.

A subsystem of the program which has use in other RD&E pro-
grams is| = |hardware development.

Future program integration is expected to be similar to that
in the past as the program in its entirety is oriented toward
the development of a true operational capability; not RD&E
for the sake of RD&E.

Obviously there are countermeasures which may be taken against
both the surveillance/reconnaissance ‘phases of this
system. Such countermeasures might include (but not neces-
sarily limited to) sonar detection of the presence of the
animals, explosive interference with the performance of their
mission and undoubtedly others. The point here though, is
that there is no existing reliable system to accomplish the
aforementioned missions. This animal system appears to offer

considerably more 4isam reliability than any of the existing

PR —————
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In accomplishing the surveillance/reconnaissance mission
submarines, aircraft and swimmers can all play a part. A

might include a surface or submarine vessel

“{or possibly an aircraft) and swimmers. Again it should be

noted that reliability of a swimmer system is relatively low.

Other collection means are not being rejected. However, they
are in need of improvement.

Not applicable.
There are no parallel backup or redundant animal programs.

Reduction of funding can be expected to result in delay in
successful attainment of each level of capability.

There are no specific targets programmed for the animal capa-
bility at this time. However, the boat in use in the RD&E
program does have operational usefulness should it be desired
and the potential user is now familiarizing personnel in the
capabilities of this program,

As currently envisioned an operational program,as it is
expected to be demonstrated in August, would cost in the
neighborhood of $200,000 a year to maintain. This would
include personnel salaries, equipment expenses, training, a
prorated share of the costs of the Key West operational base.

There are risks in an operational program of this nature such
as animal health problems and less than 100% system reliability.
It is felt, however, that these risks are far less than those
inherent in any man-swimmer program.

These auimals are found in nearly all the oceans and seas.
Hence, there are no geographic limitations other than those
which would also limit swimmer operations.

Operational limitations are far fewer than those %E swimmer

system. On the other hand, policy considerations playing
a major role in operational activity.

Security problems of an animal system will be far fewer than
those of existing swimmer systems.

Processing will depend on the nature of the information col-
lected.
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Any analytical requirements again will depend on the type of
information collected.

The animal system cannot be necessarily looked at as replacing
existing collection programs. In many cases collection
through the use of animals cannot be satisfactorily accom-
plished through other means. On the other hand, there is

no intention to create unnecessary redundant capabilities.
Therefore, all existing systems will have to be reevaluated

as the animal system proves satisfactory.

Coordination between the RD&E programmers and the eventual
operators has been complete in every detail. The eventual
operators are providing material and operational assistance
in all aspects of the program.

Coordination with intelligence producers has been accomplished
throughout the RD&E aspects of this program,

The coordinating mechanism within the DDP has been the Mari-
time Branch of SOD, Coordination within the DDS&T has been
accomplished in-house.

Program evaluation in the past has been a dual function of
the RD&E programmers of the DDS&T and of MB/SOD.-of the DDP.
This evaluation on the part of MB/SOD has been to assist the
program in the context of a swimmer program.

Future evaluation will continue as in the past.
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3 August 1976

GENERAL
1. Work on this project has, to date, demonsﬁrated
the following:‘
A. Birds are capable of being trained to
perform an operational useful taék
carrying an adequate payload.
B. Training can insert a specified "detour"
leg into the birds' usual hominglbehavior.
C. The ability to-translate the above-behavior
from a training location to a distant
operational target area seems likely.
Therefore, the work proposed here is directed at increasing
our understanding of the processes and best methods in-
volved in A and B above. We further propose to dévise
methods, test, and if.possible, demonstrate the behavior
described in C, above.

CONDITIONS OF TRAINING

1. The prime conditidn of training will be that,
once a training cycle (see bélow) has started, the sequence
and methods will remain as constant as field conditions
permit. .The,decision to change sequence or methods may

be made between training cycles upon the mutual agreement

Approved for Release: 2019/07/30 C06527330
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of Contractor and Sponsor’s'representative.if results
call for such changes. This condition is made not to
restrict the freedom of methodological choice, but to .
ensure thaﬁ data obtained during a given cycle of training
will not be clouded by cqntéminating variations in procedures.

2. Data will be kept in written, systematic form
on each bird and each training seésion and test. The
actual data to be so recorded will be determined by mutual
agreement of Contractor and Sponsor's representative but
will include, as a minimum, that specified in the work
statement. All data so gathered will be provided to |
Sponsor at the completion of the ?roject and is made a
deliverable item.

3. Insofar as conditions permit, clandestinity will
be observed in all operations conducted in public view.
it is, of course, impossible to meet this requirement in
mahy of the training.operations which will not take place
in the actual clandestine opeiational mission but as a
minimum( all training operations which have counterparts
in.the actual mission will be conducted under conditioné
_of clandestinity.

4. Movement of the birds from the training base to

the simuiated operational sites (see below) will be by

means of whatever mechanisms are decided

upon. Details of site selection of these simulated

operational sites will be at the mutual agreement of Contractor

X :
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and Sponsor's representative. It is understood that
these sites will bé progressively farther removed from
the training base site; the last such site being in the
Washington, D.C. area.

5. A large pool (approximately 100) birds will form
the initial population from which trained birds will be
drawn. These birds will first be gi&en an "aptitude" test
for search-and-find behavior. Those which do particularly
well”&ilizbe assigned to training as "speciélistf birds
whose function is to lead in finding the target (éee below).
Other birds will be trained to carry a paylcad through the
full mission sequence. At any stage of training, as
individual birds éhow behavior which is inappropriate or
detrimental suéh birds wili be eliminated from the training.
Through this process of retention of only the best field
performers it.is expected that the final pool of frained
birds will be composed of about eight in each of the two
categories to be described below. The best of these will
be selected for perférmance,in the lasL cycle which
simulates, in fhe Wéshington, D.C. area, the full opera-
tional mission. |

6. In all training flights the full-mission birds
will always carry a simulated payload_package whose.
weight and configuratipn will be that of the real payload.
The "specialist" birds will nét be so burdened since they
will_not be requiféd to perform payload-carrying duty in
the operational_mission.

3 _
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TRAINING PROTOCOL

BEHAVICRAL ANALYSIS

1. The task to be performed by the birds is, from
the behavioral standpoint, composed of two essentially
different kinds of acts.  The first part of the sequence
consists of a kind of search—and—find behaviof over: the
relatively short distance of two miles. No burden is
placéd on the birds' homing abilities by this task since
the target location is novel for both training trials and
tﬁe operational mission. The common factors—for all
training trials and the operational mission are to be found
in the shape of the target and its bearing from the release
pdint. If the release point is designated "A" and the target
is designated "B" this first part of the total behavior to
be trained can be referred to as the "A-B" poption.

2. The second portion of the total task calls heavily
upon the birds' homing abilities. Having found the target
they must then abandon their séarch—and-find behavior and,
using their homing skills, fly approximately thirty miles
in a designated direction to the location at which they
will be retrieved. If the final retrieval location is |
deéignated as "C", the second part of the sequence can be

designated as the "B-C" portion.

Approved for Release: 2019/07/30 C06527330 .
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OVERVIEW OF TRAINING PROTOCOL

1. The protocol described in detail below contains
the following essential elements;
A. The training of two kinds of birds:

(1) "Specialisf" birds that will be
intensively trained solely in A-B
behavior. |

(2) "Full Mission" birds that will be

' trained in both A-B and B-C behavior.
B. The systematic movement of performance

testinq sites from one geographical location

to another will be incorporated into the train-

ing procedures. The final operational mission
would then be just one more repetitién of the
behéviors they have been doing all along.

This will improve reliability and provide a
iu(kv\( tot‘l\.uclsé qf\ﬂdlgf i

basis for guansitesdsy the probablllty of

success for a glven mission.

TRAINING OF "SPECIALIST" OR A-B BIRDS

1. The "Specialist" or A-B birds will be used in both
training and the oéerational mission to increase the
reliability of the A-B portion of the mission. These birds
will be.allowed out of the loft only to practice search;
and-find behavior on a fixed bearing. They will receive
food only at the target, whose locatién will be changed for

each trial. Theit sole experience in free flight will be -

Ap_prov_ed for Release: 261 9/0_7/30 C06527330



. R
Approved for Release: 2019/07/30 C06527330

. A
=Y

restricted to exhibiting A-B' behavior; thus the designation

"Specialists". In training, they will be retrieved at

either the target or back at the release point, "A", to

which, (it has been found) they will often return. In the

operational mission the specialist birds will not carry

‘payloads and thus are expendable after»having performed

their function of acting as leaders of the search-and-
find portion of the mission. They are also used in

helping to train A-B-C birds as indicated below.

TRAINING OF FULL-MISSION (A-B-C) BIRDS
| 1. The operational requirement for the A-B-C birds
is that, they are to be transported to an actual target
location to perform their mission in a setting with which
they have only limited familiarity. The training protocol
is designed to replicate the combined training and missioﬁ
profile sequencé several times over. This procedure has the
double advantage of preparing the birds to perform in an
ohtaim the s{edisfics widh vauch o
operatlonal settlng and also allows us toAmake an estimate
of the expected reliability with which the mission will be

performed.

2. Several sites will be used. One, the base site,

will be the main training site. Other sites, which can be

at any location logistically permissable, will comprise -
a series of'simulated operational sites to which the birds
will be sequentially transferred for testlng of the opera—

tional behavior. In the actual operational scenario the

6
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true operational site would -(to the birds) be merely one more
of the same kina of training experiences they have become
accustomed to. This sequeﬁtial training protocol permits

the replication of the "training/mission sequence" through

as many cycles as time and resources permit. Detailed
performance records will be kept so that improvement can

be measured quantitatively. Reliability can then be
predicted for any "next cycleﬁ including the operational

one. |

3. Appendix I shows graphically the sequence of
events to which the birds will be subjected. Note that
the "specialist" bi?ds will be introduced and removed to
reinforce A-B behavior at appropriate points in the cycle.
At all other times, the A-B birds' training continues
uninterrupted.

4. A mobile loft (possibly a trailer) will be out-
fitted to serve as a portable "home", although several
buildings may prove better, ghe,distance from release to
both the base site and the mobile sites will be identical
to.that to be used at the real operational location while
all other aspects except an air conditionef entry port will
be changed as much as possible to accustom the birds to

change in all other aspects of the simulated "C" location.

Approved for'ReIease: 2019/07/30 C06527330
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RATE OF TRAINING

1. In animal training the time involved generally

‘

takes a subservient role to the number of training trials

administered. The more comple; the behavior and the higher
the réquired level of experience, the more tiials'are
necessary to achieve success. This principle is as true
in human as in animal learnings; it takes more praétice
to play Tchaikowski's "4th Piano Concerto" than |
"Chopsticks”. 1In general, simple behaviors can bé learned .
by animals such as the éigeon'in about 25 trials if
conditions are as optimal as one finds in a laboratory..
In the fieid where many factors cannot be controlled this
number should be at least doubled.

| 2. If one extrapolates to the operational setting
and tasks involved here, it is probably reasonable to
assume AB behavior can be trained in scme pigeons ;o a -
criterion of twenty consecutive perfect trials in about
fifty sessions. BC behavior can probably be trained.
in about fifty trials and combined AB~BC behavior in
about thirty additional trials. This is equivalent fo
a total of eighty trials since AB and‘BC training goes
on simultanecusly. Assuming 3.5 trials per bird per
week, tﬁis means the traiﬁing prégrém takes about 23 weeks
or approximately six months. Losses of birds or personnel

could easily extend this to nine months. It should be

both apparent and understood that this time requiremént

8
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is a system constraint imposed by the limits of the
biological organism chosen: the pigeon. Human desires
or demands will not be influential in reducing it.

WORK STATEMENT

l. Acquire and train according to the methdds and
procedures described herein, at least fifteen package-
gualified birds to exhibit the behavior described Eelow.
Performance of the birds is to be at the highest level
possible under the constraints of available time and
resources. |

Behavior To Be Exhibited: Birds will, upon release

fly to a designated location at leést\two miles
distant on a bearing to be designated prior to
initiation of training (A to B). Birds will then
continue, flying at least thirty miles on.another
designated bearing to a retrieval location,.(B to C).

Conditions For Behavior:

(1) The bearings of the A to B and B to C
legs of the flight path are to form an
acute angle not to exceed ___ degrées.

(2) The birds will not have had more than ___

days of experience with the location of

the final (test) retrieval location. This
experience may include not more than

homing practice flights under simulated

clandestine conditions.

Q K
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(3) Full-mission birds are to perform
the ABC behavior carying . gm,

payloads.

2. Conduct a final test and demonstration of the

‘behavior described above in the Washington, D.C. area

under conditions to be specified prior to initiation of

training.
3. Supply to Sponsor documentation including:

A. Training procedures.

B. Data on reliability of performance.

C. Environmental conditions for all training/
test sessions.

D. Times of flight for each bird on each leg
for all training/test flights and description
of their departure/arrival behavior..

E. Weights and deprivation level for each bird

for each training/test flight.

"4, Maintain surveillance and search, as appropriate,

for the bird and package lost dufing the last demonstration

of the project phase now conmpleted.

10

Approved for Release: 2019/07/30 C06527330



Approved for Release: 2019/07/30 C06638340 3.3(h)(2)

A"; ’//ggﬁﬁ%gf’ o 6.2(d)

ORD 1228-76
4 JUN 1976
MEMORANDUM FOR: Chairman, TACANA/TCT
SUBJECT : 25 June 1976 TACANA Test Demonstration
REFERENCE : DDO/SED Memo 7 May 1976, Title SE Comments

on TACANA and OTS/SDB Memo 154-76
TACANA Program.

1. In response to OTS/SDB memo 154-76 issued by the
TACANA/TCT Chairman, the TACANA program test to be com-
pleted on 25 June will exercise the following Avian
capabilities: '

a. Clandestine acclimatization.

b. A-B-C flight behavior with search from A to B
and clandestine release at A. ' :

Two other program tasks will be accomplished subsequent to
the test to be completed on 25 June. These tasks involve
investigating several retention times for the A-B-C be-
havior and the impact of a major location change (2500 miles)
on operational behavior.

2. The procedures listed below will be followed in
preparation for the 25 June test.

a. . Present Avian training of A-B-C flight behavior,
including clandestine release at A and search behavior at
A for B, will continue. The training will include clan-
destine release at point A, which will be located two to
three miles from target B, search-oriented flight to target
B (in a direction that is opposite from the return flight
to the home loft) landing on the target and obtaining pic-
tures of the target and the target area, and, finally,
returning 50 miles to the home loft located in
Oklahoma. '

b. On approximately 28 May 1976, a collateral effort
will be undertaken in| Oklahoma, to determine if
the Avian assets can be acclimatized to a new geographical
location on a clandestine basis. To accomplish this task,

W cLey|
’ E2 IMPDET
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approximately ten additional birds will be moved from the
Falifornia to the Oklahoma training area

via airfreight. These birds will be based in a simulated
second-story loft and their only view of the outside world
will be provided through screens mounted in the housing of
an air conditioner. These birds will be acclimatized in the
field. These procedures will include exercise releases and
return to the home loft through the air conditioner until
homing training is started. During homing training, the
initial release distance will be at least one mile. However,
at least one or two birds will be taken from the home Toft
after acclimatization and transported to a distance of

50 miles for their first release. Even though the birds

are not expected to be able to perform such a task, it

will be important to demonstrate the extent to which such

an initial homing release is feasible.

3. The results of the acclimatization procedures and the
operational A-B-C behavior (including Avian camera photographs
of the target area) will be demonstrated 25 June 1976. This
demonstration will be arranged to enable the NIO/SA and any
other designated visitors to observe the test from the various

~A-B-C positions.

4. On the assumpfion that 'the 25 June test will be success-
ful, a new training/test site will be prepared for the birds

by the end of June (possibly| California).
and the COTR will travel to\ to make a final
determination of the brea interim test site. The

birds will be transported to this new test site '"black," ac-
climatized and trained to "home" by clandestine means, and
tested on A-B-C behavior against a simulated target. Upon
satifactory performance of this task, a short period of rein-
forced target training will be accomplished to strengthen the
"flight-to-target" behavior prior to moving the birds to
Washington, DC. The move to Washington will be completed during
the first week of August. . :

5. We-agree that the test procedure described in the
TCT Chairman's memorandum can possibly provide a number of
preliminary answers t6 questions regarding the retention
time of the target search behavior. Therefore, the following
test schedule will be adopted for activities following arrival
in Washington, DC.
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Cumulative
o Time
" Activities " Weeks = Weeks -
a. Claﬁdestiné acclimatization 4 ' 4
b. A-B-C flight test Kit #1 1 5
c; General bird maintenance 2 - 7
d. Flight test Kit #2 : 1 '8
é._.General bird maintenance | 2 10
f. Flight test Kit #3 1 11

Completion of the Washington full-scale test in this manner
should enable us to develop some preliminary information on
the impact that varying time lapse between training and per-
formance can have on performance of the A-B-C task.
~

” Donald Reiser
Acting Director of Research and Development

SEE?
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A PROGRAM FOR PROVIDING
HIGH-RESOLUTION OBLIQUE PHOTOGRAPHY

OVER DENIED AREAS
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Approved for Release: 2019/07/30 C06408441

3.3(h)(2)
3.5(c)




Approved for_ReI_easei 2019/07/30 C06408441
1§39 ' )

ABSTRACT

The Ofiice éf Research and Development with support
from the Office of Technical Service and the National Photographic
Intérpretation Center has démonstrated the ability of homing
pigeons to carry a small lémm camera. capable of obtaining
high—resolution/photographyvfrom-over-flights.' Furthermore,
homing—pigeons»héve-sﬁccessfully been taught. to relocate to

a qew‘home. - It is,.therefore;.feasible to- relocate  homing

pigeons 'for»subsequent’use;to:A

thainﬁtimelyhphotography.of-denied*areas.: The effort
descfibed here provides a program for the selection of
birds, performance documentation, user training and involvement,

and the demonsgpﬁgigg“Qﬁvaﬂsi@ulated.mission in the Washington, .

fen e tain e T SE S

D.C., area in-April of 1977.

PROGRAM OUTLINE

It is well known that homing pigeons will fly many
hundreds of miles, often under adverse weather conditions;
'fo return to their home lofts. Recent research by ORD has’
demonstrated the homing pigeon's ability to carry a sophis-
ticated 16mm camera capable of taking high-resolution
oblique photography. The purpose of the effdrt described
here is to provide a scientific program for:

. a. Selection of.high—quality pigeons;
b. Training and documentation;

c. Testing of performance and flight path prediction

accuracy;

Approved for Release: 2019/07/30 C06408441
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d. Involvement and training of potential user;

e. Simulated missions in the Washington, D.C., area.

' As seen in Figure 1, suppliers will provide birds to

be sent to the OTS facility These

will be high-quality birds.selected for homing and weight-

carrying ability.

extensive training and

flight.path-accuracy tests will be. conducted with user

e ity v en

by the user to Washington,. D.C

., to undergo

B e b v et AT St EIa

simulated.missionsztests.prior to being taken to operational

sites. It is also seen in Figure 1 that a test.at. Anchorage,
e R S R S

Alaska, 1S

STy

planned_in order.to measure changes in performance

e

that may occur in transport to extreme northern. latitudes
(i.e., the Soviet Union).

As seen in Figure 2, there are three basic suppliers

- with controlled lofts in

The suppliers will obtain birds from various locations from
Florida to Alaska, and some relocation testing will be

conducted by trading birds between the controlled lofts

prior to shipment Figure -3 shows the scale

of mileg Overflight accuracy tests

will be conducted- using small DF transmitters on the birds
and DF receivers located at various points along the flight

path home. A 1ight aircraft will also be fitted with a DF

Approved for Release: 2019/07/30 C06408441
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Figure 1l: Program Outline : 3
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Overflight Accuracy Tests
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Figure 2: Suppliers
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receiver to assist in'flight path measurements. Bird-

carried cameras will also be used to establish flight paths

in 'some cases. Figure 4 shows the loft location

A command post on top of the lab tower will provide

communication for coordinating the field tests.
Table 1 shows the expected transitional quarter costs
($108,000), and Table 2 shows the expected costs for FY-77

as $135,000 of which[$70,000 is for ORD and $65,000 is for

OTS. Neither office has_cp;;ently”budgeted for these FY-77

‘costs.
PR e

OTS SUPPORT

During the T.Q. two basic activities will take place:

A pigeon loft and facilities will be constructed

o hedd
($3,000F7 and basic training for handlers will take

_place in For FY-77, the first birds will
arrive in early October and will continue to.
arrive through February 1977. will provide

times a week. Complete records will also be kept. It is

felt that the ﬁumber of pixds at any one time could be as - ‘ 2.

large as 100, and that two .ﬁll—tiﬁe handlers will be required”

to perform this servié;\énd“to_aséf;t in flight path accuracy

tests to measure performance. _?Eﬂ .E¥577 costs,

including the salary fof two hired han

R Y R P e Nl e T O 2T )

dlers, is estimated at

R R STt

R R T R S I RS

$25,000. -
p——

Approved for Release: 2019/07/30 C06408441




Approvéd for Release: 2019/07/30 C{06408441
Q o 4 é \ N

a1 9§

Approved for Release: 2019/07/30 C06408441




Approved for Release: 2019/07/30 C06408441

TABLE ]
ORD T.Q. CONTRACT COSTS

i ITEM SUB RUNNING
CONTRACTOR i COST $ i TOTAL TOTAL
. |
Materials & Supplies % ;
(Bird Lofts/Training) i 500 é
Purchase of Birds g 3,000 2
Aircraft Rental $15/hr 5 ;
(100 hrs.) i 1,500
Labor 3,000
Travel 2,000 i l0,000E 10,000
"5 cameras at $2,000 each | 10,000 §
Purchase of Birds 3,000, é E
Labor and.Repair | ; 7,000 % A ‘
Travel and Field Support . 5,000 ; 25,000. 35,000
"4 DF Receivers at $825 each % 3,300
Eight l1-gr. Transmitters at % :
$50 each % 400
Three 6-gr. Transmitters at ;
$65 each i 200
Commo Equipment for Field § |
Tests % 3,000
Refit of Aircraft f 1,600
Labor 4,500
Travel i 3,000 ; 16,000 51,000
(continued)
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TABLE 1 (CONTINUED)

ORD T.Q. CONTRACT COSTS

]
|
, , ITEM ‘1 SUB RUNNING
CONTRACTOR . .COST $ | TOTAL TOTAL
Drawings & Doc. (New Camera) 4,000
Purchase Birds S& West l
Coast) | 4,000 .
Labor ' 7,000 | !
{ : t
Travel i 5,000 20,000 71,000
ORC Support 14,000 = 4,000 | 4,000
i
% o i
Building Supplies 2,300 .
Labor | . 700 | 3,000 = 78,000
; ! i
L
s ! Y i
Specialized Relocation Training . ' 30@ :108,000
: = :
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ORD FY-77

ABLE 2 A

ONTRACT COSTS

e

' ITEM SUB RUNNING
CONTRACTOR 'COST $: TOTAL . .TOTAL
, Building Supplies 500
Feed ™ T 500
N :
Two Bird Handlers 121,000
Transport, Shipping, Misc. '@ 1,000
Labor. 11,000
Boat Rental 1,000 25,000 . 25,000
1 . i
ORC Support 38,000 ;38,000-§ 63,000
; %
ELMENDORI AFB (ALASKA) i
Building Supplies 1,000 i
Labor - 4,000 ;
Gen. Support 2,000 7,000 ; 70,000
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TABLE 2 B
OTS FY-77 ESTIMATED COSTS

: : ITEM SUB RUNNING
CONTRACTOR ' COST $ TOTAL - TOTAL
. S
. o B _/Z ///" . 2 R
- / 4 7/ z D,’) oS /’/(_ «:7/(.&'-—.& ,7 //’ \j/ . “
30 Cameras ($2,000 each) 60,000 60,000 60,000
Construction of Lofts and )
D.C. Test Support 5,000 5,000 65,000

TOTAL. FY-77 COSTS $ 135,000

Approved for Release: 2019/07/30 C06408441




Approved for Release: 2019/07/30 C06408441
nb{j

Four OTS Eersonnel,

m1s51ons,.

capable of conducting operational

1ll be‘glven prellmlnary tralnlng

These personnel will also require training in handling and

loading of the camera equipment.A Five prototype cameras
will be provided by ORD for design verification and initial

tests OTS should provide

T T T M O A X Yty

a total of 30 cameras (at an estimated cost of $60,000) to -

Washington, D.C.,

OTS. will assess the operational quality of tests at

et

%nd provide to the Washington, D.C.,

e

area. OTS will be responsible.foxr conducting all tests in

o

“the Washing

_area as well as the handling of birds

-

and the maintenance of cameras. ORD will provide assistance,

consultation, and analysis during the entire program. - OTS
L

- may participate in (or direct) the test at Elmendorf AFB in

_ Anchorage, Alaska, to verify performance at extreme northern .

_— 4

latitudes.

Two OTS officers.how at and

have been identified as having previous

experience in handling birds.
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PROGRAM MANAGEMENT

During the previous feasibility stage of this program,
the voluntary involvement of NPIC provided technical |
evaluation and experimeﬁtal direction which considerably
iﬁpioved the photographic product. .It is.strongly felt
that this final phase of developmént will require the
involvement of OSI, OWI, and SE as well as that of OTs; ORD, -

and NPIC in order to ensure a product of maximum intelligence

value. It.is.recommended- that the Technical Collection

Team . (TCT TACANA)-be continued,. and include

(NPIC), to properly advise and assess the efforts of the

.program. manager (Dr. CharleS“Adkiﬁs)‘and the OTS team
-

member during the course of this program. Figure 5 shows
the recommended program management structure.
As a matter of policy, humane dispdsitioﬂ of all culled

birds will be observed at each of the controlled lofts.

Howevery for the bird loft

and theée use of birds in the tests at

Elmendorf AFB. in.Anchorage, Alaska. It is expected that

some assistance will be required for the initial contact, -

and arrangements with Elmendorf AFB.
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Figure 5: Program Management Structure

_TCT

OTS - ORD - NPIC

0SI - OWI - SE

T

TCT/ORD
Program - ' TCT/OTS
Manager _ - (Kexr):-
(Adkins)
Bird Ops Tech
Suppliers Officers
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OSR SUPPORT

. Avcomputer search was performed by the personnel office

to locate Agency employees familiar with homing pigeons. A

was found who works. in the publications

Branch of OSR. His supervisor is Chief,

Publications Staff. was interviewed, with

5 permission, and was found to be quite knowledge-

l
able in the raising and training of homing pigeons. A summary

of his experience is enclosed. . was quite
enthusiastic about participating in the progrém on a full-time

basis. I suggest that Mr. Noel E. Firth, Director, OSR, be

approached to consider the temporary reassignment of

to this program for the périod of one year. rould

be responsible for the loft designs, the training of bird

handlers and operational personnel, and could supervise the

selection and training of birds. contribution

to this program will be invaluable.
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| | R 6.2(d)

A PROGRAM FOR PROVIDING
HIGH-RESOLUTION OBLIQUE PHOTOGRAPHY

OVER DENIEDL AREA"

September 7, 1976
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1. This system offers several unique photographic capabilities.
High resolution of about one inch, combined with short range oblique
target coverage, provide excellent target interpretability. Mensura-

i . . e e - ‘ ) . \oin . .
tion can-bBe-accomplished to am accuracy less than ene=tenthyof an inch

giﬁen a large object of known dimensions (from KH-8) in the field of

view.

The TACANA

systeﬁ can be clandestihely employed at times when there are no US

photo sétellites overhead;.mofeover, the systém can be used at a time
whigh optimizes lighting conditions for a particﬁlaf target. The system
is not susceptible to usual cloud cqvef conditions and één operate well
under the low light/low sun angle conditions encountered at'typical high
latitudé Soviet térgets.

2. The attached figures illustrate the TACANA systemé photo capability
in terms of tafget coverage and resolutién relative to existing satellite
systems. TACANA's‘two‘énd one-half mile strip.of photography.consists of
at leaé%i%ontiguous or overlapping frames éaéh meééuring aboutv70 feet din

track and 90 to 130 feet cross track as shown below:

Approved for Release: 2019/07/30 C06527331-
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AVIAN PROGRAM BACKGROUND INFORMATION

For several years, the Office of Reseérch_and bévelopment
has carried out various endeavors to a%tempt to train diferent
species of birds in the task of carrying.out intélligence
collection for support missions. ‘The work and types of
birds employed were diverse aﬁd_ranqu'from attempts to train
hawks to fly to specifically recogniééble turgets over
flight paths encompassing dozens of miles to the training
of ravens to deliver small packages. A clandestine opera-
tion was carried out some time in the past in Europe in
which an audio eavesdropping device was delivered by»a bird
to a designated outside window sill. This operation was
not successful because thé audio device would not pick up
a conversatibn from the desired target. Tﬁe bird delivery
portion of the project was successful. From this background
research endeavor it has been learned that the homing
pigeon is the best avaian species to work with.

Withih the past year, the program efforts have involved
experiments with homing pigeoné to determine if they could
be trained to overfly td an otherwise inaécessible target
location after releaée. -An important factor in this training
was the requirement for the targét 1ocatioh to be away from

the normal homing flight path so that the pigeon would

Approved for Release: 2019/07/30 C06527331
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purposely héve to locate the target area and fly over it

prior to taking a course to its home loft. Special light-

. weight cameras were éuccessfullyvdevéloped which permitted
the obtainment of excellent high resolution photography ‘
(1" to 2" resolution).v While_the feasibility of this type

of targeting and the utilization of homing pigeons for this
intelligenéebcollectibn application (designated as A-B-C
flight) was established, certain préblems:in its utilization
became evident. Specifically, it waghaeterminéd that the
length of tréining required to make the homing pigeons per—
fofm in flying from their release point A to their target
B, pfior to Heading to home C, was excessive, makiﬁg it
operationally unattractive. Seéondly, the reliability of
the birds carrying out the A-B-C mission upon release was
rather lbw, perhéps in the 25% region.

It was deterﬁined, after.investigation by analysts, that

>é number of cases exist in which direct overflight for a
homing pigepn in an A-C mission, that ‘s, released from
pOinf A and fly directly home, would result in a high

- probability of overflight over an important target area
from which valuable high resolution photography would have»

a significant impact. The feasibility and performance

of the 1ightweight bird cameras having been established,

when coupled with the natural homing instihttlof select

'and.trained homing pigeions will result in a capability to

carry out missions of the A-C type Qith high probability

of»success.
-2

Fa)

(3 l&.
118
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" The baiance of this ﬁaper addrésseS'the program
direction, manpower, and costs that would Ee requiredAto
bring the prbgram to a leﬁel of demonstrable operational _
‘capability by the Spring of 1977. The effort to reach this
~desired state of'capability would involve participatioﬁ of
ORD, OTS, NPIC, OWI, OSI, and other Agency support comple-
ments. A funding level of $105,000 will be required to
bring the pfogram to the proposed Wa;hington_demonstration in

the Spring of 1977. | o

Approved for Release: 2019/07/30 C06527331
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PROGRAM OUTLINE

It is well»known that homing pigeons will fly many
-hundreds of miles,'dften under adverse\weathef conditions, -
to return to their home 1ofts; Recent research by ORD has
demohstrated the homing pigeon's ability to carry a sophis-
ticated 16mm camera capable of taking high-resolution
oblique photography; The purpose of{fhe éffort described
here is to prévide a scientific program for:

a.- Selection of high-quality pigeons;

b. Traiﬁing and documentation;

c. Testing of performance and flight path pfediction

accuracy; |

d. Involvement and training of potential user;

e. Simulated missioﬁs in the Washington, D,C., area.

As seen in Figure 1, suppliers will provide birds to

These will be high-quality birds selected

for homing, trapping and weight-carrying ability. At

extensive training and flight path accuracy

tests will be conducted with user involvement and evaluation.

Selected birds will then be by the user to

Washington, D.C., to undergo simulated mission tests prior
to being taken to operationai sites. It 1s also seen in
Figure 1 that a test at Anchorage, Alaska, is planned in

order to measure performance at extreme northern latitudes.

~ Approved for Release: 2019/07/30 C06527331
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Figure 1: Program Outline

~

Sept.-Nov.

Bird Suppliers

Sept.—-Jan. Homing Trapping Weights
Oct;—Feb. _ ,
X
Relocation
Culling/Data

Flight Path Accuracy

Launch Point Experiments

S e

Accuracy/Launch Point Adjustments

Feb.-March « 7

to Washington, DC
Alaska

Feb.-April ¥

Relocation/Culling

Overflight Accuracy Tests

Operational Sites

Bj
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As seen in Flgure 2, there are three ba51c suppllers

w1th controlled 1ofts

The suppliers will obtain birds from various locations from
Florida to Alaska, and some relocation testing will be

conducted by trading birds between the controlled lofts

prior to shipment to Figure 3 shows the scale

of miles aroun# .Overflight accuracy tests

will be conducted using small DF transmltters on the birds

and DF receivers 1ocated at various p01nts along the flight
‘path home. A light aircraft will also be fitted with a DF

receiver to assist-in flight path measurements. Bird-

carried cameras will also be used to establish flight paths

in some cases. Figure 4 shows the loft location at

A command post on top of the lab tower will provide

communication for coordinating the field tests.

Table 1 shows the expected transitional quarter costs
($78,000); and Table 2 shows the expected‘costs for FY-77 as
($105,000) of which $70,000 is for ORD and $35,000 is fer
OTS. Neither office has currently budgeted for'these,FY—77

costs.

OTS SUPPORT

During the T.Q. a pigeon loft and facilities will be

constructed at ($3,000), and ORD will provide

" basic training for handlers and interested parties at both

—-6-

ﬂr‘

SECRET,
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Figure 2: .Suppliers

Sept.-Nov.

Alaska
Sept.-Nov. ; Sept.-Nov,
' ' |
West Coast | ) Florida
~ « v ]
i -
| \\; Sept.-Jan. |
{ LY l
[ |
1 i
{ |
1 v ,
Y Sept.-Jan.
‘Sept.-Jan. i ]
{ Relocation
| I Culling Training
v .
Oct.-Feb,
LY
Accuracy Tests
Feb.—March'
Alaska
Test
Feb.-April ﬁ/////////f
Washington, DC
Operational

*¥Controlled Lofts
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TABLE 1

-ORD T.Q. CONTRACT COSTS

N

1

L ITEM SUB RUNNING
CONTRACTOR COST $§ TOTAL TOTAL
| | G

Materials & Supplies \

(Bird Lofts/Training) - 500
Purchasé'of Birds 3,000
Labor : 3,000
Travel and Field Support 3,500 - 10,000 10,000
5 Cameras at $2,000 each 10,000
Purchase of Birds 3,000
Labor and Repair 7,000
Travel and Field Support 5,000 . 25,000 35,000
4 DF Receivers at $825 each 3,300
Eight l1-gr. Transmitters at

$50 each 400
Three 6-gr. Transmitters at

$65 each ‘ - 200
Commo Equipment for Field -

Tests : . 3,000
Refit of Aircraft 1,600
Labor : 4,500
Travel : : 3,000 16,000 51,000

(Continued)
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TABLE 1 (CONTINUED)

ORD T.Q. CONTRACT COSTS

ITEM - SUB

. RUNNING
CONTRACTOR COSTS TOTAL TOTAL
Drawings & Doc. (New Camera) " 4,000
Purchase Birds & West
Coast) [::::::] 4,000
Labor 7,000
Travel 5,000 20,000 71,000
QRC Support 4,000 4,000 75,000
Building Supplies 2,300
Labor 700 3,000 78,000
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TABLE 2 A

ORD FY-77 CONTRACT COSTS

. g ITEM SUB RUNNING
CONTRACTOR | COST $ TOTAL : TOTAL
Building Supplies ? 500
Feed ; 500
Two Bird Handlers 221,000
Transport, Shipping, Misc. 1,000
Labor 1,000 ) _
Boat Rental 1,000 25,000 25,000
ORC Support 138,000 38,000 | 63,000
ELMENDORF AFB (ALASKA) 5, _
Building Supplies 11,000
Labor | 4,000 ;
;2,000 7,000 ; 70,000

Gen. Support

3
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TABLE 2 B

OTS FY-77 ESTIMATED COSTS .

CONTRACTOR ' - ITEM ' SUB RUNNING
- COST § :E,TOTAL" TOTAL
15 Cameras ($2,000 each) 30,000 30,000 30,000
Construction of Lofts and . ' ‘

D.C. Test Support 5,000 5,000 5,000
TOTAL ORD AND OTS FY-77 COSTS = o 105,000

-13~
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For FY-77, the first birds

will arrive at in early October and will

~continue to arrive through February 1977. must

provide feeding and exercising of the birds twice daily on a
seven-day-a-week basis plus homing fiight training at léaSt

three times a week. Complete records must also be kept. It
is felt that the number of birds-at any one time could be as

large as 100, and that handlers will be required to perform

this service and to assist in flight ﬁéth accuracy tests to

measure performance. The "Y-77 costs, including

the salary for handlers is estimated at $25,000.

OTS operations personnel, concerned with operational

missions, will receive preliminary training

~ (about one week) and participate in (or direct) simulated

mission tests- at These personnel will also.

receive training in handling and loading of the camera

equipment. Five prototype cameras will be provided by ORD

for design verification and initial tests in

at It is felt that OTS should provide 15

cameras (at an estimated cost of $30,000) to support the

majority of tests al and Washington, D.C.

OTS will assess the operational quality of tests at

and provide . to the Washington,

D.C., area. OTS will be responsible for conducting all
tests in the Washington, D.C., area as well as the handling
of birds and the maintenance of cameras. ORD will provide
assistance, consultation, and analysis upon request. It is

7

-14~
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suggested that OTS will wish to participate in (or direct)

the test at ElmendorvaFB_in Anchorage, Alaska, to verify

performance at extreme northern latitudes.

Two OTS officers now at

have been identified as having previous ex-

perience in handling birds.

PROGRAM MANAGEMENT

During the previous feasibility ;fage of this progranm,
the voluntary involvement of NPIC. provided techniéal eval-
uvation and experimental direction which considerably improved
the photograpﬁit product. It is strongly felt that this
final phase of development will require the involvement of
0SI, OWI, and SE as well as that of OTS, ORD and NPIC in
order to ensure a product of maximum intelligence value. It

is recommended that the Technical Collection Team (TCT

TACANA) be continued, and include (NPIC),

to properly advise and assess the effofts of the program
manager (Dr. Charles Adkins) and the OTS team member during
the course of this program. Figure 5 shows the recommended
program management struﬁture.

As a matter of policy,vhumane disposition of all culled

birds will be observed at each of the controlled lofts.

However, for the bird loft at

and the use bf'birds in the tests at Elmendorf

ApproVed for Release: 2019/07/30 C06527331
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Figure 5: Program Management Structure

TCT )

OTS - ORD - NPIC

OSI - OWI - SE

TCT/ORD . [
Program- : TCT/OTS
Manager : (Kerr)
(Adkins) :
Bird Ops Tech
Suppliers Officers

e
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AFB in Anchorage, Alaska.

will be required for the initial contact,

and arrange-
ments with Elmendorf AFB.

OSR SUPPORT

A computer search was performed by the personnel office

to locate Agency employees familiar‘with homing pigeons. A

was found who works in the publications

Branch of OSR. His supervisor is

Chief, Publications Staff.

was interviewed, with

permission, and was found to be quite know-

1edgeab1é in the'raising and training of homing pigeons. A

summary of his experience is enclosed.

was quite

enthusiastic about participating in the program on a full-

time basis. I suggest that Mr. Noel E. Firth,. Director,

OSR, be approached to consider the temporary reassignment of

to ORD for the period of one yéar.

could be responsible for the loft designs, the training of
bird handlers and operational personnel, and could supervise

the selection and training of birds. I believe that[::::]

contribution to this program will be invaluable.

_17_ . ’
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ay 1ght’except
hinks and

2. Birds should be put 1nto’and removed from cage only
from a door in the rear.of the cage. At no t1me should
handlers approach from air conditioner side.” " In ops sit-
uations, the air condltloner would be in full view of
hostile eyes.

3. Birds may be allowed to fly free from air conditioner,
that is released by opening the air conditioner top door.
However, they should be observed without any cues from
trainers except from w1th1n the cage via fﬁg air conditioner.

4. Note: all-controlled releases should be limited
to two-three birds and should be accomplished clandestinely.
The first controlled release should be from a minimum of
one mile away. If this does not work, determine minimum
tlme/dlstance first release. Anything less than a mile
places serious stralns on ops con51derat10ns.

5. There should be no more than three-four additional
controlled releases, from distances greater than one mile.
Tests should be run to determine if fewer releases will
suffice, as each release presents problens perhaps greater
than an ops release. / :

6. After controlled releases for acclimatization
purposes, two-three birds at a time should be taken to
full target distance and released. Full homing behavior -
should indicate acclimatization.
7. - Some ops limits are 115ted below
a. The aperture to sunlight for birds is limited.

b. Trainer/handler must operate at all times
from inside cage.

c. Releases will be done by persons with very
limited tralnlng ‘
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6.2(d) -

|oro #44jp24-79 |

7 July 1972

MEMORANDUM FOR: C/DDS&T/ORD/BSD

SUBJECT ' . Animal Delivery Systems

1. The bird deiivery project which was initiated and developed
by ORD/BSD and brought to the operationally suitable stage by TSD
is to be terminated at the end of the current contract, 31 July 1972.

2. This unique package delivery and emplacement system
was used in one audio operation in the past. While the emplacement
of the audio transmitter was a complete success, the intelligibility
of the audio was not acceptable because of ambient noise levels.
Since that time, the system was seriously evaluated for use on
several other targets but in each case the possibility of obtaining
an acceptable quality of audio was considered to be too low to be of
value. ‘

3. This project has been reviewed with the area divisions
and TSD operations branches. No projected targets can be found which
would utilize the concept. The lack of targets coupled with the cost
of maintaining the carriers for an additional year has led to the de-
cision to terminate the project. Should a target become available
where only such a carrier would solve the delivery problem, it is
hoped that the project can be reactivated within a reasonable period
of time, ‘

4:] < Sidney @oftlieb
CLASSIFIED BY, | ' Chief
Technical Services Division
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18 August 1967

MEMORANDUM FOR: Deputy Director for Science and Technology
Assistant Deputy Director for Science and
Technology

SUBJECT : Animal Program

1. The attached report and supporting documents were
prepared in response to a Bureau of the Budget request which was
subsequently canselled. You asked that we forward the draft
study for your information and background. I have reviewed both
the report and the program carefully since its inception and
must state that the role played by the various elements of the
A gency throughout this three-year period has been erratic and
inconsistent. It is greatly to the credit of the technical officers
involved in these projects that they were sble to surpass the
technical objectives of the program.

2. For the record, it should be noted that the objectives
of this program were developad in response to the DD/P's letter
to the DD/R in 1963, There has been a recent decision on the
pert of management to discontinue this program. We have taken
the appropriate steps to comply, although you should know that in
my view the concepts and objectives ss stated in 1963 are even
more valid than they were at the time the program was initiated.

3. 1 hope you will have the time to read at least portions
of this report because I believe it indicates the Agency's inability,
at least in some areas, to define its requirements or indeed to make
use of R&D once it is developed. Cbvicusly this represents the
worst kind of waste in terms of manpower and money.

TS 196449/1
Copy K of 7

) i L i o 5
'| Approved for Release: 2019/07/30 C02384102




o ‘4
Approved for Release: 2019/07/30 C02384102
r Ly Wi W iiled

SUBJECT: Animal Program

4. Iwmunwdhwnmuprwﬂthmttym
earliest convenience since we must undertake phase-out operations
a8 quickly as possible. I would also like to use this as a basis for
policy guidsnce with respect o other programs in the life sciences
which I hope are still consistent with the objectives of the Director,
I have marked with a red tab the memoranda in the annex which 1
believe will be of the most interest to you.

Stephen L. Aldrich, M. D,

Deputy Director
Researeh nn: Development
Attachment
TS 196449
Distribution:

O&1 - Adse. (Uys i ¢ 2)
1 - D/ORD (T 3)
1 -C/BSD (Cy 4)
1 - DD File (w/a) (Cy 3)
1 - DD Chrono (¢, 3)
1 - ORD Chrono (T3 7).
ORD/DD/S&T:SLAIdrich:pjk/2652 (18 August 1967)
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ORD 5439-67
14 September 1967

MEMORANDUM FOR THE RECORD

SUBJECT: Animal Programs Review

1. Col. White, Mr. Duckett, Mr. Karamessines, Mr,

Sand I met to discuss the future of the animal programs,
Mr. Duckett pointed out the concern which John Foster had
expressed and indicated the political implications this may have.
I reviewed the current status of the three programs very briefly
and reinforced the view that the original justification for under-
taking these programs three years ago was as valid today as it
was then, that the technical objectives have been met on time,
and that I was concerned that the operational elements had not
had adequate exposure to these programs and therefore could not
make a judgment that they had no operational usefulness. Col,
White raised the question of a joint DOD/CIA animal program,
heavily funded by DOD as an alternative, I indicated that they
were already sharing costs on OXYGAS and would shortly take
over total funding of KECHEL. I felt that such an arrangement
could be worked out but that we would, of course, have less
operational and technical control of the program.,

2. Mr, Karamessines volunteered to designate a com-
mittee of two or three senior DD/P officers who would be available
to me for two or three days for a visit to the appropriate sites
and to see the demonstrations, He added that this did not include
TSD. 1 told him I had no objection to TSD attending and that
indeed | was the only one who had seen these systems

ﬁ ““Approved for Release: 2019/07/30 C02384140
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SUBJECT: Animal Programs Review

in a field environment., After completion of the field demonstra-
tions which are to be undertaken within a month, there will be a
follow-on meeting with Col. White,

Stephen Lf Aldrich, V. D.
Deputy Director
of
Research and Development

R AP

-7 Approved for Release: 2019/07/30 C02384140



Approved forSelease: 2619/07/30 C02384139
CRD 5478-87
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MEMORANDUM FOUR: Director of Planning, Programming,
and Budgeting

ATTENTICN .| |

SUEBJECT : Animal Programs

1. This memorandum is in response to your questions
regarding the :nimal programs. Current Cis FY 1968 funding
for animal programs is as follows:

a.  CXYGAS (Dolphins) 296 K
b. AXIOLITE (Birds) 100 K
c. KECHEL (Dogs and Cats) 207 K

Total 603 K

2, ARPA has notified us in writing that it is their intent
to transfer 200 K in KY 1068 to the GXYGAS project. This is
intended to augment cur own funds snd to support primarily ARPA
abjectives (for exaomple, sonar discrimination). In addition, the
recent exchange of letters between Or. Foster and Mr. Duckett
would indicste that ARPA {ntends to provide us with an as yet un-
specified number of dollars for KECHEL. My estimate is that it
will be shout 200 K in ¥Y 1988,

3. “ith respect to maopower required to manage snimal
programs, we require two full time individuals to monitor all of
the animal programs including ARPA ‘s portion. However, due to
iliness we have had to get by with about one man year of monitoring.
The portion of time which can be directly attributed to ARPA moni-
toring is probably less than 20U%.

4, A number of factors may change this picture. If ARPA
funds KECHEL at the 200 K level, we will not huve to expend most
of the 207 K currently budgeted. The CXYGAS project is funded,

E'g;{ s
' |
7 Approved for Release: 2019/07/30 C02384139
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SUBJECT: Animal Programs

with the exception of about 50 K, up through December at which

time we will have the operational demeastrstion. If it is deter-
mined at that time to continue OXYGAS, we will combine the

ARPA 200 K and the remainder of our 296 K and proceed. ¥ the
decision iz not to continue CXYGAS, 1 don't know what ARPA will

do but 1 suspect that we will require lesa than 100 K of the 2808 K

to phase it out. AXICLITE shouid stand at 100 K which we expect

to spend. To some extend, these decisions would be dependent upon:

a, The DD/P survey of KECHEL :ad AXICGLITE to
be undertaken within the next month.

b. A decision as to whether we wish to undertake
some gort of joint animal program activity in 2 moere formal
sense with ARPA. In the lstter case, it might be possible to
divert any savings from GXYGAS and KECHEL to such an
agreed progrem. Perhaps we could use some of these funds
to cover cur obligation for FY 1989,

5. As I have indicsted to you verbally, ARPA has on
several occasions indicated they would like to have a joiat ARPA/CIA
animal program. In the light of the recent decisions of the phasing
out of the animel programs, I have discouraged furtber discussions
an this. This, of course, could be recpened if this seems desirable
after our meeting next month with the Executive Director, the DD/P
and the DD/S&T.

8, With respect to management, CRD has in all cases been
the technical manager on jointly funded programs. We do meet
periodically with ARPA, however, for pluaning purposes, review
of tasks, progress reports, aad site vigits. It has been ARPA's
expressed desire that we have the total technical management of
these programs to avoid confusion for the contractors and because
we have the technical capability. /

/>

Stephen L. Aidrich, M. D.
Deputy Director
of
Resenrch and Development

Distribution:
O&1 - Adse; 1 - DD/S&T; 1 - D/ORD; 1 - C/BSD;\1)- DD File; |
1 - DD Chrono; 1 - ORD Chrono T :
ORD/DD/S&T:SLAldrich:pjk/2652 (15 September 1967)
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. MEMORANDUM FOR. Execﬁtiire Diréctor-Comptioller. .'
VIA:  ._~ - Deputy Director for Pla;ns |
-SUB..TECl.T:: E . . " Animal ‘?tudies Projects )
REFERENCES. ' A. Briéfing for Executive Diréctor-Comptroller

. by DD/S&T/ORD (Dr. Aldrich and Mr.
- Chernack), 6 February 1969

. B.: My 11 February 1969 Visit to Contractor's
© Facility to Observe Current Actions on
Animal Program

© G Our Recent Discussions with .Resbect to
. Current and Future Programs in Animal ‘
- Studies . .

1. A recommendation for your approval is contained in paragraph

2. The DD/S&T program relating to the utilization of trained
animals has provided useful information to the DDP/TSD. Currently
~ the program involves the development of an operational capability
~ for emplacement of audio and other devices using a trained crow as

" the transport and action vehicle, and the development of several cata
for operational evaluation as an audio surveillance vehicle. The
work with crows is directly related to specific DDP operational re=
quirements, and it ia planned that TSD will provide funds in the
amount of $70,000 in FY 1970 for continuation and improvement of
this trained animal capability. :

| '3, Additicnal R & D support by DD/S&T/ORD would continus
. to contribute information of value to DDP/TSD in providing more

—"

e ) Lo ) . X Ghot? ‘! .o '
LRI 3 Excluded frem aetemadie -
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. " deslass ll‘lnu!.:“
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_optimized systems, as well as new system concepts for Agency appli=

cations. I understand that there are no funds programmed for R & D
support of the trained animal program by DD/S&T/ORD for FY 1970.

4. I think a modast level of forward looking R & D activity
designed to improve the guidance systems and operational versatile
ity of various animals should be maintained. I, therefore, recomse -
mend that you approve such a DD/ S&T/ ORD research effort for - ‘

2 mw?o. e

Brigizal sigaef By
Sidwey  Sattlied

Sidney Gottlieb o o |

o Chief o

i . . Technical Sexvices Divisxon
 CONCUR:
fof T Tammmna s B Mpt a3l -
Deputy Director for Plans " The recommendation contained

in paragraph 4 is approved:

24 ..

\ ~Science and Technology -
" DDP/TSD:SGottlieb:vm (13 March 1969)

- Distribution: _ S SEERUR .
Or1g. & 1 - Addressee P
© -v.2-.DDP »wlw B TP SN
1 - C/TSD .- R T '
| s~m/a-f e e wte Ll
v«’b{ g2 IR AL R -
. 1[ 3 ' ‘ . '
v /

959

Executive:- Direcoor-Co% rolle

Carl E. DuckettT . o
Deputy Director for S Da.te
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DD/STE 290 ~4F

2 May 1969

- MEMORANDUM FOR: _;Chief, Technical Services Division

THROUGH = : Deputy D»i'rector for Plans

- SUBJECT -Animal Studies Projects

' REFERENCE : Memo dtd 13 Mar 69 to ExDir-Comp fr

C/TSD, same subj

~

1. This is'in responSe to referent and records my under-
standing of the agreements we reached when Messrs. Karamessines,
Duckett, and Clarke met with me on 9 April to discuss this general!
subject.

_ 2. Your plans and récommendatzons for the crows are entirely
satisfactory. I would like to be briefed in due course on the opera~
tional results of this effort.

3. With regard to the dolphjns, no CILA money is to be provided -
during Fiscal Year 1970, and to the extent that ARPA wishes to
fund this program we will continue to administer it as we hav‘e?-_;in
the past. I understand that there will be a demonstration on ox

" about 15 July following which fundamental decisions will be made
~ as to follow-on work., I would also like to be briefed on this before
the work is undertaken.

4. Ihave no objection to a modest expenditure in connection
with the cats, but I would like to know more specifically whatiis
proposed and how much money is going into the effort before it is
undertaken. :

/s8f L. . White:
L. K. White
Executive Director ~Comptroller

Attachment
Referent

L <€ DD/S&T

Approved for Release: 2019/07/30 C02379709
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7 October 1975.

MEMORANDUM ‘FOR: Director of:Research-and Development

VIA: : Chairman, DDO Technical Réquirements
A . Board A : S
* SUBJECT: AVIAN Program

1 Rased on the recent AVIAN Program demonstration.
at y SE.Division, working with the NIO/SA,
requests that ORD continue the program to fulfill a .
specific requirement. A step by step -by-step description
of one possible scenario has been prepared and forwarded
on 31 October 1975. Using this description we plan to
have our station officers release pigeons near the target.
The pigeons y the target carrying cameras
and return for recovery of the cameras and
.film. We expect ORD to demonstrate a scenario in the
Washington area that would closely parallel the field |
situation using the alloted ORD funds. We understand that

ORD could use funds remaining in calendar year 1975 at
- two contractors for basic research on homing pigeons and
commit funds programed for calendar year 1976 at one
- contractor to demonstrate the feasibility of the equipment
to meet the requirement. SE Division will fund the actual
operation using ORD furnished equipment. '

2. We understand that any additional work on the
Bird Camera would be funded by ORD and be an insignificant
amount. We have elected to go ahead with a bird operation
with the understanding that total costs for one more year's
work to complete a system will be about $100,000 for
equipment, i.e., trained birds with cameras, mock ups and
photo slides of targets needed for training.

3. We are planning a timetable whereby the birds
with cameras would demonstrate the capability in the
Washington area by April 1976, and additional trained birds
- with cameras would be ready. for the operation overseas .by

E2 IMPDET
CL BY

bes e SRS
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’ ' . " OTS/SDB Memo #271-75

17 November 1975

MEMORANDUM FOR: Director, Office of Research & Development

SUBJECT : "AVIAN Program

1. Based on discussions with SE Division, 0TS will
‘'support joint ORD/SED efforts to exploit the AVIAN Project.
It is requested that an information copy of all correspondence
on this program be sent to C/0TS/0PS, Attn: SDB.

2. OTS/SDB, will be the -focal
point off, s hed on ext. 3278 (Green 5321).

OTS/OPS/SDB

E2 IMPDET CL BY[::::::]
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17 October 1975

MEMORANDUM FOR: SE/IO/USSR
SURJECT: AVIANS Project Evaluation

Following demonstrations and briefings on 7 thru 9
October 1975, by ORD and contractors | |-~
on the AVIANS project, the undersigned has prepared below
his comments and recommendations vis-a-vis use of AVIANS
techniques on specific intelligence collection efforts in-
side the Soviet Union. ‘

As it is understood by the undersigned, the require-’

ment can be summarized as follows: The AVIANS platform
(bird) carrying a sequential camera, must perform low level
aerial reconnaisance flight over a specified target area.
'The photographic results should be significantly better than
that available from other sources at this time. The bird
will be dispatched from an automobile located about five
miles from the target area. The bird must then fly directly
to the target area, accomplish the mission, and then pro-
ceed to the home base area approximately 50 miles away.
The pre-mission training of the bird must be accomplished
using only photographs and interior mockups (if required).
Actual operational details re deployment and other phases
to be outlined in detail 1later.

None of the demonstrations seen by the undersigned were
totally applicable to the requirement outlined above. Several
birds did make a photographic pass against a mocked-up an-
tenna from a range of 1-3 miles, and other birds made short
range (1 mile) overflights at low altitudes while photo- '
graphing. Photographic product from these flights has
demonstrated that it is within the capabilities of the camera
system to obtain the desired results. However, the pre-
sent camera is not reliable.

The demonstrations did show the feasibility of training
birds to accomplish relatively complicated tasks similar,
at least in part, to the scenario outlined above. The

E2 IMPDET
CL BY -
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SUBJECT: AVIANS Project Evaluation

contractors, when presented with the sterilized requirement
as outlined, were quite positive that pigeons could be
trained to do the job.

The undersigned feels that it is highly probable that
the AVIANS project can produce an operational platform with-
in one year. It appears slightly less certain that a re-
liable camera can be available in the same time frame. This
subject is being investigated presently by ORD.

The undersigned recommends that a test situation be set
up-which is very similar to the situation described in the
requirement outlined above. Specifi it is recommended
that the Agency facility at be used as the
target area, with the birds-to "home port" at the Agency's
South Building or Rosslyn complex. With these two fixed
parameters, it is felt that a satisfactory and complete opera-
tional scenario can be evolved which would test the feasi-
bility of this approach and, if successful, could provide a
cadre of trained birds for the actual operation. .

UTS/SDB

Approved for Release: 2019/07/30 C06527533




LTI e Approved for Release: 2019/07/30 C06637657 Tommmm— e Y

‘/&eﬁﬁ/-"

ORD-0789-76

12 May 1976
MEMORANDUM FOR: TCT
FROM: ' Charles Adkins, OTD/ORD

SUBJECT: = . . Bird Camera Devé10pment

| 1. The final'camera~design has been completed‘and
tésted. This camera, Camera No. 3, has undergone extensive
ground tests, including Vibratioh, and was fiowﬁ six times
dpring the Oklahomé tests'listed in Table 1. Thié camera,
whichiuéeslthe Minox .lens, has a weight of 35 grams
including timer, film, and batteries. The total flight
4weight, including harness, is 39.5 grams.\ A primary
'feature of this design is a focal plane flattener which
perm}ts accurate positioning of the film in the focal
plane and a reduétion in motor torque and probability of
jamming. Fﬁrthermore, ultrathin base film works well in
this.design so that more pictures (200 black and white,

140 color) per roll are possible. The shutter speed has

been shortened to 1/1400 of a second.

Approved for Release: 2019/07/30 C06637657
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SUBJECT: Bird Camera Development

2. The production schedule calls for five additional

cameras (Cameras 4 through 8) to be made by 1 June 1976.

- About one week will be required for performance and

reliability tests. By 15 June 1976 these five cameras will-
be ready for flight tests. By the end of June, six cameras
of the new design (Nos. 3-8) and two cameras of the old

design will be ready for demonstrational use. .

3. A meeting was held with‘

Chief/APSD/NPIC, to discuss various films and processing

techniques. Also at the ﬁeeting were‘ _ ‘and

of the same division. The flight films and data

sheets were left with them for review. Subsequently, -

a of APSD called and a second meeting was

held to discuss possible approaches for selecting films

and processing techniqﬁes for both color and black and

~white. An additional meeting has been scheduled between

NPIC énd Kodak to get Kodak's recommendation. At this
ltime; it is agreed that a series of tests will be conducted
with the new camera and several film selections in order.
to determine the proper film and processing technique.
Recommendations will also be made regarding trade-offs

between shutter speed, film speed, and film resolution.

Approved for Release: 2019/07/30 C06637657
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SUBJECT: Bird Camera Development

These film iests and/or recommendations will be integrated
into the camera tests in early June and'verified by

flight tests in the later part'of June. Ana1y51s of the
fllght tests to date by NPIC supports the original- estlmate
of 1.5- to Z-inch resolution at 100 feet altitude.

| ‘4. The[::::::::jléns has4b¢en assembled and tested
_in‘comparisbn withithé~neﬁ Camera No. 3 design. ‘Both‘

lens systems have field flatteners. Thp[A‘}lens is
- dn F2.5 lens (about a stop faster), has abdut the same

resolution in the center, and has slightly better resolution

lat the edge of the field of view. Its major advéntége is
the faster stop whiéh would allow‘for faster ghutter
speed or resolution. As time permits a camera will be
.de51gned for this lens and ground tests w111 be conducted‘

to Verlfy performance

5. Table 2 shows the schedule for camera manufacturlng,

tests, and fllm selectlon

Approved for Release: 2019/07/30 C06637657
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TABLE 1
FLIGHT TESTS

o®

DATE _ PLACE NO. FLIGHTS NO. FILM ROLLS
1/23/76 5 4
3/29/76 2 1

3/30/76 4 2
3/31/76 4 4
' 4/23/76 OKLA 10 5
' 5/1/76 OKLA 4 4
TOTALS 29 Flights 20 Rolls
TABLE 2
MILESTONE SCHEDULE
-~ MAY. JUNE JULY
_ 1 15 -1 15 1 15
Construct Cameras
Ground Tests v
Film selection V. v
?ilm Tests. v v
Flight tests v v
Demonstration Tests v

Approved for Release: 2019/07/30 C06637657
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S Co - ’ . 16 December 1975
I : » :

" MEMORANDUM ‘FOR THE RECORD

SUBJECT: Bird Camera Program

EJ]On 4 December 1975 a meeting was held witﬂ
Jto review requirements and program scheduling
for delivery of two cameras for ultimate test at the
| [facility in late April 1976. Review of the
current cameras now being used determined that the shutter
speeds were too slow to adequately compensate for image
moticn. It was decided to modify two cameras to use exter-
nal battery packs for providing sufficient power to
- operate the faster shutter speeds and to take pictures
at a rate of at least one or two per second. These cameras
will be flown on birds in mid-January for. the purpose
of taking pictures of Air Force.resolution charts which
will properly calibrate image motion, bird altitude,
shutter speed, and film selection.

. 2. A trip was also made on_8 December to the West
Coast to coordinate efforts with| and
to get preiiminary estimates of the bird orbit altitude
and orbit diameter. A bird harmess currently used by
| was obtained for redesign and for the purpose
- of fitting a camera fairing to reduce aerodynamic drag.
The redesigned harness and fairing are planned to be ready

for the mid-January tests.

3. A third trip was made to se&
(an optical consultant) on 11 December. The purpose
of this trip was to initiate the design of the lower
F-number lens (larger aperture) which would permit the
faster shutter speed for minimizing motion blurring.
It is expected that the lens design will be completed

by early February. '

4. The results of the mid-January tests will be
used to configure a final camera design to be completed

in early February. Two cameras are scheduled to be constructec,

E2 IMPDET
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SUBJECT: 'Bird Camera Program

- that will include the low F-number lens and some older
backup cameras will include the lens currently being
used. At this time, the new camera design will increase
the film size from 9 mm to 16 mm in width. The film
roll will be capable of taking 180 pictures at a rate

of one picture per second for a total coverage time of
three minutes. The field of view in the direction of
motion will be roughly 30° and approximately result in
contiguous pictures along the ground. The increased
film width will result in almost a factor of two increase
in lateral field of view and, therefore, increase the
probability of photographing the target. In addition,
this new design would increase the number of pictures

by a factor of two which results in an overall increase
~in the probability of recording the target by approx1mate1y
a factor of four.

5. This new camera design is scheduled for final
construction and flight tests by ‘the end of March. Final
modifications and analysis should be completed by early
April. The following is a list of line items which must
be completed by mid-April:

a.” Obtain ground resolution charts.
b. Design new harness and camera fairing.

c. Receive initial test cameras and loaded
film cassettes.

d. Obtain fresh batteries from, and
configure flight battery packs.

e. Perform ground tests of resolution charts
and mechanical shake tests of cameras.

f. Conduct preliminary flight tests of resolution
charts.

g. -Finalize camera design and select film.

h. Receive low F-number lens from

. | i. Build final cameras and test.
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SUBJECT: Bird Camere_Program‘

. Effect final modifications.
k. ,Cendﬁct mission analog testé and ahalysis.

6. It is antlcipated that a task order support contract
will be required for the purchase of miscellaneous equipment,

batteries, film, etc. The film must be loaded in a clean Toom

‘with facilities,for splitting the film to the proper format
~and. checking the cassettes or film holders for adequate
freedom of movement to prevent camera jamming. Also

at this time, there are several battery candidates which
-must be investigated and tested for both reliability and
current drain capacity. Large quantities of film must be
processed rapidly from both the ground. tests and the flight
“tests in order to meet the program schedule. Movie camera
coverage is advised during both the ground-test and flight-
“test phases of the program. It is felt that a task order
‘contract for the sum of $30,000 would be required for -

. dealing with these miscellaneous tasks on a timely basis.

Charles N. Adkins
Operations Technology, ORD

Distribution:
O - C/0TD then file
1 - CEB/OTD Chrono
1 - OTD/ORD Chrono
1 - ORD Registry

OTD/ORD/DD/S§T/CNAdkins: kmc/2763
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'.19. February 1976

MEMORANDUM FOR THE RECORD .
SUBJECT: Bird Camera/NPIC Support
1. This memo covers the period between S.Féerary 1976

‘and 19 February 1976 regarding the progress for developing
and testing a bird camera.. Memos dated 16 December 1976,

5 January 1976, and 5 Februdry 1976 describe earlier progress. .

2. A dummy configurati n of the latest camera and timer
has been sent to for testing compatibility with-
the bird and harness. IR _ : -

- 3. _Camera #1, modified for image motion compensation,
was received and tested against moving targets (resolution .
chart on a car) at distances of 50-and 100 feet and velocities
from zero to 50 mph. The results of this test showed proper
motion compensation. The negative aspects of the test were: -

- a. A small hairline crack in the camera case
caused occasional fog

b.- In. I or 2 percent of the pictures, the shutter
stuck open causing over-exposure. : o '

c. The center of tlh'e field of view was slightly - R

defocused, whereas the edges (which are clamped) showed - -

-good focus.. = -

The camera has been sént back to for correcting

these problems. At this time, the solutions to these problems -

appear to be straightforward.
- 4. There still appear to be probiems in developing

3414 film per Kodak's instructions, especially with regard to' .
pulling the developer to compensate for varied lighting con-
- ditions. Also, the supply of film in 16mm format is exhausted,
~and.I feel that the film slicer is too risky an operation when

Approved for Release: 201.9/07/30 C06637653
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SUBJECT: Bird Camera/NPIC Support .

used by people unfamiliar with the eanipment. On 9 February 1976

a meeting was held with of NPIC to discuss assist-
. ance .in dealing with the above problems and also in obtaining
good quality enlargments of selected negatives. The advice of
NPIC at that time was for us to request .assistance from OTS.
However oan 18 February 1976, a second meeting was held with ,
of NPIC who suggested that NPIC could, and would, -
assist in a variety of areas. The following assistance and =
recommendations were offered: o :

a. NPIC will-develop?éll-film'and‘makejproper: }
- adjustments for varied 1lighting conditions. - . A

b. advised that we also conduct
tests with 5069 film to. permit. good resolution _
under lower -light levels and:still use the fast
shutter speed to minimize motion blurring. o

c. NPIC will task Kodak to provide 16mm format
film so that unnecessary handling and slicing. in-house
.can be eliminated. | estimated that he may .

-have 'some 16mm film delivered in about a week.

d. NPIC will provide good quality enlargments
of selected negatives. s o L

€. NPIC will provide technical assistance in
determining resolution capability and does not
- necessarily require:a resolution chart in the field
of view. L : : . o

5. At this time, I feel that all problems are fairly
well in hand. A refitted camera is scheduled for delivery.
next week and tests.will be conducted during the first week
in March.- Hopefully, NPIC will develop this film and provide:
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_SUBJECT;; Bird Cémera/NPICiSupport

advice on handling in the field and fi] ion for sub-
sequent tests. The new F2.5 lens from 'is on '
schedule for delivery in early March. Tt is expected that

. Si iald test will be conducted in mid March at

A facility near Some film will be
" developed there so that a amera problems can be
dealt with directly by . I would estimate at
this time that a secon flight test will bé in order for

early April which will also test the new F2.5§ lens system.

‘Charles N. Adkins
- Operations Technology,'ORD

Distribution:
. 0 - C/OTD file
1 - OTD/ORD chrono. . _
1 - ORD Registry .. ' ”
'OTD/ORD/DD/S&T/CNAdkihs;amb(2763) ‘ .

-
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NI0-2275-75
21 October 1975

MEMORANDUM FOR : .DiréctOr; Office of Research § Development

SUBJECT : Bird Capability for Photography

1. Following the recent demonstration at NIO/SA,
at SE Division's request, attended a meeting with representa-
tives from -SE/COPS, SE R&R, SE/IO and OTS/SDP to discuss the
actual operational value of the bird photographic system.

At this meeting it was agreed that NIO/SA and SE/RGR would
solicit and validate.photographic requirements in the USSR
for collection via your bird-borne camera; OTS/SPD |

and SE/COPS would discuss with ORD plans to
‘improve the present camera system (which is not now reliable
enough for an actual operation); and the office of SE/IO
would draft a detailed scenario to be used as a basis for a
realistic demonstration in the Washington area.

2. It was understood that ORD could run one more demonstra-
tion utilizing existing funds prior to 31 December 1975. You
will receive a more detailed memo within the next ten days
which will include a detailed demonstration scenario from
SE Division. In the meantime, you may drop your ongoing program
- of training birds for long (25 miles) overwater flights. The

central point of our interest revolves around your ability to
train birds from photographs.

" ¢7Barry K y - _
NIO for Specia(fjltivities
Copy: ADDSET ' | | -
D/OTS
SE/COPS

SE/R&R
SE/I0
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ORD 4762-66
27 October 1966

MEMORANDUM FOR THE RECORD

SUBJECT: Briefing of Admiral Taylor

1, On 26 October Mr, Chapman, S and I
briefed Admiral Taylor and his aides Smith and McManus on

the ORD program. The briefing lasted two hours and fifteen
minutes, It covered approximately fourteen of the major pro-
grams in ORD. It is my impression that Admiral Taylor was
very much interested in the substance of the briefing and was
aware of some but not all of the projects. He asked unusually
intelligent questions about those programs with which he was
not completely familiar,

2. With respect to the Life Sciences, it turns out that
he was the Admiral Taylor who was involved in the Moss Com-
mittee hearings and indicated in the course of our discussion
that he felt much as we did about investigating the validity and
reliability of the polygraph, He showed particular interest in
the possible value of the EEG., On the animal studies, he
wanted to know whether people were
aware of OXYGAS. I inaicated that they were not but that Frosh
and Admiral Gayler were aware of it and that we had been asked
‘ He was particularly

interested in the|
of the dolphin, so I left a copy of the OXYGAS briefing book with
him. He was interested in| and also the
bird program. I gave him a brief rundown on our situation with
respect to’—E—] He felt that a program to further define
this area was essential and offered his assistance in backing it
with the caveat that it would depend upon the funds. However, he

f eHoUP 1 '
{ Excluded frem automatic
L dutaraing aad
e \ [ Geditoslil iicn |
T SE—
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SUBJECT: Briefing of Admiral Taylor

agreed that we should separate the problem from the funds first.
He was particularly interested in some material which he has
read on territoriality and aggression, I told him I would send
him a copy of "King Solomon's Ring" by Konrad Lorenz.

3. In summary, I felt that Admiral Taylor absorbed
an unusual amount of material rather rapidly and has a broad
philosophical background. As a result, I would assume that he
will be able to play a helpful role in translating ORD problems
to the front office,

STEPHEN L, ALDRICH, M, D,
Deputy Director '
of
Research and Development

Distribution: Y
Original - Record-
1 - C/MBSD
1- C/BSD
1 - DD Chrono
1 - ORD Chrono
ORD/DD/S&T:SLAldrich:pjk/ZG52 (27 October 1966)
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ORD # 2602-66

27 June 1966
MEMORANDUM FOR THE RECORD
SUBJECT ¢ Briefing of Division D
REFERENCE: Project AXIOLITE
1. At the request of | Chief Scientist, TSD,

I accompanied him to Headquarters this date to brief‘
Chief, Division D, DD/P, and some of his cognizant staff on

the status with Project AXIOLITE. :Pvas involved very closely
with some of the activities and efforts which took place under the old
TSD project called‘ ‘ and some of his people

had apparently gotten wind of Project AXIOLITE through conversations
they have had with people from TSD, particularly Dr. Gottlieb.

2. 1gave, per request, a short briefing on the objectives of the
project and exhibited bird harness and the training aids that we use
for the birds plus showed the film that we now have. An animated
discussion session followed the short presentation and I am impressed
with the interest shown in the potential applicability of bird emplacement
platforms to missions and problems that confront Division D. There
was certainly no lack of enthusiasm for the concepts upon which this
project has been predicated.

3. In response to numerous questions, 1 gave them, although it
was not scheduled, a very short thumbe~nail sketch of our overall »
animal studies program taking care to be extremely discreet about the
very sensitive items. There was almost as much interest shown in
Project KECHEL as they had shown previously for Project AXIOLITE.
Another quite animated discussion followed during which a large
number of questions were answered. Subsequent to the more or less
formal presentation, it was indicated to me that Division D would
like very much to be kept in the communications loop on all these
projects from the standpoint of being kept apprised of progress and
problems and the potential solutions to problems. When they have

GROU? 1
Exciesed fram astomalit

T downgrading and
dechazsifisatisn
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SUBJECT: Briefing of Division D

written their memorandum for the record covering this briefing this
morning, it was indicated to me that they would hope to establish a
fairly informal communications loop consisting of some designee of

from Division D,| ~ from TSD, and

myself.

4, My approach in talking to these people was strictly soft sell
and I made, or I attempted to make, quite a point of the fact that these
systems have been carried to the point of proof of feasibility but by no
means were they operationally ready systems. This is particularly
true with regard to Project AXIOLITE where no attempt has been
made to generate operational hardware at alls This approach on my
part apparently did not dampen their enthusiasm. On the contrary,
they started immediately talking about what kind of sensor and payload
package would be necessary for the types of missions they would hope
to accomplish using bird emplacement.

5. Pursuant to instructions given me some time ago by Dr.
Aldrich in which he indicated that I should deal more and more directly
with DD/P components, I feel that this meeting this morning was well
worth while, ‘ expressed, after the meeting, his pleasure
to me with the way the briefing, the question session, and the conclusions
that had been reached sounded. As further developments accrue, you
will be kept apprised of progress with these various DD /P components
and in particular, Division D, '

C/BSD/ORD
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BRIEFING STATEMENT
TACANA

~ This statement pertains to a.sensitive emplatement
program known as TACANA. The descriptor,\TACANA/‘when used
in this connotation, is classified SECRET. ™

TACANA should be considered as a restrictive-access
approval clearance fox information regarding/a unigue
emplacement technique;7 The information that 1s to be pro-
fected is as follows: ) ‘

1. TACANA - A short-range emplacement system
which utilizes a special vehicle for either reconnais-
sance or emplacement of stay-behind devices.

2. Methods of implementation which would tend
to .impair the security of the system, i.e., referrin
to the vehicle in connection with any specific operation
or means of delivery.

3. The vehicle's capability for doing specific.
tasks and any operational scenarios designated.

The TACANA activity, therefore, should be regarded as
a most sensitive endeavor of the United States intelligence
effort. Restrictive security measures and controls have been:
established for TACANA. They entail a strict enforcement
of the "need-to-know' principle. Access 1o TACANA -informa-
tion will be limited to an absolute minimum number of péople.

Access approvals for TACANA information are granted
only by CIA. A master index is maintained by OTD/ORD/DDS&T,
and by SB/DDO. Participants who have a question regarding an
individual's clearance status must verify the existence of

-

‘the clearance prior to any discussion of TACANA.

Cl by
E2 IMPDET
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HMORANDUI FORt  Baecutive Divector-Conptsoiler
SUBJECT: CHIROLOUY ~ darine Masmal Progras

1o The pasposs of this umnm is to provide you with &
current sbatue report ou the CHIRCGIAGY (forcerly OXYGAS) progra:
uag O Yequesth ndéitional FY 1968 funds.

2. The cbjoctive of the CHIROICOGY progran s to develoup &
prototype systen for interdictiag warine loglsties support in &
aon-ativibutable vay. Although this objective is specifically

- glised towerd DOV use, the subsystems will provide CIA with &

cepsbilily €0 schieve intelligence sbjectives originally estab-

- Aished under ths OXYBAH project.

3. Progres plsn, The overall diresticn of CHIROLOGY is the

‘responeibility of & stoering panel vhieh includes Mr. Richard Cessro
. of ZRPA, Mr. Everett Greinke of MD/RME, Mr. Hurris Stame of U.3d.
- Havy ORO7 and Dr. Stephen Aldrich of CIA. The technical direction

o the program is the responsidility of| Cater,

© Blologiesl Zciences Division/ORD. Ueionstretion of sn operstional

prototype systea ia planned on oF sbout 1 April 1969, twelve soaths
after inltidtion of contracts. A genersl bnm of the timing and

'easts of the program are attonhed,

© % Agency ggntgng and obgactigl. A2 & consegquence of
oir previous discussion on ber 1967, we imtend to:

B prove or disprove the ressibility of this system
in the shortest tixe possible;

B, ssfotaein caxluus sonirol in ter=s of Ageney
abamti\ua, and.

2. eshieve tafs ut the least p):aibh cost to the
AGEBCY «
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SUBJECT: CHIROLOGY - Narine Memmal Progres.

“Towerd these vbjectives, we heve sstablished security cuamical of
the progrez, funded the first six wonths of the animal training
progeas, provided the support boat and crev (Spectal Operations
Division/DDP}, snd have authority from ARPA to act as the tech-
nical progra: nonager for this prograa. In order to taeke”
advantage of lievy resources, we ave temuineting the current
host-tenent agreecent through the Office of Hsval Research to

‘the Key West Naval Base and are implementing e memorandun of
understanding with OP~OT of the Navy which, in effeet, provides
us with dbroader access to Nuvy resourcea and wsapowsr und :
trensfers the gost of this aspect of the progren to Havy snd ARPA. .

" S« Current Funding Problex. In order to comply with o DOD

- desire 1o have o ayatens sgrator for the prograx and to accelerate
the progria:, s inoresse in project fmding is required from DOD
and the Ageacy. ARPA will be sble to provide only epproximately
$3505 in ¥Y-1968 for the initietion of the systews integration.
Theee funds nust de supplenented by fron the Agemcy lor the
poyload wd guidence subsystems sud 150K to extend the contract

“with the enimal trainers.  ARPA's contribution in FY-1969 to
canplete the integration and to canplete the payload and guldence

~ subsystens could go ac high as $650K, depending upon & megotiated price
- ol the systems integration, guidsnce and paylosd comirscisz. However,
st this time ARPA ean prograw only $450K in FY-1963. It ia my recosmene

- dation that the Office of Research and Development reprograx §150X to
extend the contract with the anlual trainers and that additional

_ Ageney funds in the smount of $200K be alloceted to ORD immediately

- i@ order that the peylosd =nd guidance subgystems mey de initiated,
By folloving this course of setion, we will reduce the overall Agency
couniitment in terms of dollars (none are currently programsed for
PY-1959) tnd will maximize car control at sn early stege. Auocther
option would be to delay the development of the payloed and guidance
systems until FY-1969. I believe this option womld delay cospletion
of the progras by a minfmm of four months and would, in the long run,
require grester Nmding on the pert of the Agency. :

6. 1t is requested that we be permitted to proceed with the
- mansgement of this progrex as outlined sbove and that the additional

Approved for Release: 2019/07/30 C06636807
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SUBJECT: CHRIROLOGY - Marine Meuwal Progrem

200K of #Y 1963 funds be made uveilsbiz in support of thls program.
fgency fanding im FY 1369, other taan that provided by S0D/DD/P

(3290 K), is nct required in the present projest plam. I will be .
heypy to discuss any espect of this progren with you if you sc desire.

. Stephen L. Alarich, M. D.
Deputy Director

of i
Resecrch and Develommient -
CONCUE: e
Deputy Divector f<r Rclence and Teclmiology " Date o
TR ) i O Bpro oo il Foncte
: 2 ] .
tailalile o TH ttn - el DOS T el
. Executive Director-Congtroiler 4 Bate
’ Mtachuenta

A, Mansgeuoot Orgsnization
8. Funding Chart ,
Ce Progranm Developuent cad iilestones

Distribution: .
Orig & 1 - Addressee
1 - DD/S&T Registry
1 - TA/DD/ORD
- ¢/BSD
= DD File
1 « DD Chrono
- 1 - ORD Registry

 ORD:8LAdrich:pik/2652 (i March 1 68)
(Re-typed: O/DDS&T/Comptl 14!1/&020 (11 Mar 68)
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CHIROLOGY FUNDING o ' |

_ FY 1968 FY 1969
SOD/DD/P (Maritime Support) E00 K _CI4| 100 K+ CIA

" Animal Training and Support -
(200 K/year)

Systems Inte gra".cion' (550.K/year)

_ 200 K ARPA
B '~_’~1Payload (350 K/year) 250 K ARPA
- 2Gu1dance (300 K/year) 200 K ARPA
Support (ARPA ‘Navy) GFZ‘E
" Totals o \ _ o 900 K 750 K
. ARPA ‘ 350 K 850 K

S cma 550 K ‘ 100 K

1Th:.s includes design and fabrication of the emplacement package, development of suitable
non-explosive materials and ship fixation techniques.
This includes tracking, mavigation and communication with the animal and hIS payload.

===z Funded FY 1968
«====To be reprogrammed in ORD FY 1968
e=—=Required from FY 1968 year-end funds

Approved for Release: 2019/07/30 C06636807
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22 April 1968

CHIROLOGY PROGRAM POLICY STATEMENT

ey

The prime mission of the Chirology program has been defined as
the underwater interdiction (emplacement and /or retrieval of payloads)
oi ships'in motion or at rest at sea or in certain harbor situations. *
The ships.referred to here can be considered as merchant ships as
well as naval ships. Payloads for attachment or retireval are not

. connected with a destructive attack on the ship. The fundamental
-, series of technological problems which this program is designed to
iinvestigate and demonstrate feasibility of are:

a. Long range remote electronic navigation.and_guidance of the
porpoise. This includes the type of guidance system that best matches
the man-animal interface.

b. The terminal guidance involving the ammals ability to be trained

to target recogm’uon of specific ship components or surfaces in an i
open loop fashion.’ . : S ]
i

c. The specific elements mvolved with the payload package physica
characteristics such as volume. weight, conﬁguratwn, etc., and the ) ) .
attachment techniques required so that the animal can a.ccomphsh —_—
emplacement or retrieval. L

e S

requ1red in an open sea envxronment

Methods of attachment and detachment and specific parts of the ship
to. which the payloads are to be dehvered should be considered in detail
meking use of an in depth study of the local properties and attributes of o
ship structure and configuration. It is understood that payloads to be A 3
retrieved should includé items whmh are not necessarzly emplaced by the '
porpoise. :

- o
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The above statements of policy and guidance have been discussed
and agreed to by the members of the Chirology Steering Panel on
22 April 1968 in Room 3E 189, The Pentagon. Agreement is signified
by the following signatures of the panel members:

- For CIlA

StephcirVAldrich,' MD A

7 s \

! g '

i WS\ _ .
. \. - '// \.'\—‘~\5 e : - ' y
"R T REDR for ARPA *
X s

Richard S. Cesaro

e

/ 2pz /C’?\M[c‘/‘/aé’ o _"'.for.DDR&E

Everett Gnenke

4

T C—; ,,/./5)—,,,4 /\ Vf 2 - for Navy -

Harris B. Stone
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ORD 2957-74

9 July 1974

MEMORANDUM FOR THE RECORD

SUBJECT: Contractor Site Visit,

1. In general terms, the overall program is progressing
as planned, within the limitation of current facilities and
personnel.  However, it was mutually agreed that the training
activities should be accelerated. Obstacles to increased train-
ing activity are weather factors -and limited commuting access
to San Clemente Island. Additional training sites being investi-
gated include the Naval Missile Center, Point Mugu; Anacapa
Island National Monument (Department of Interior); private
facilities in the Ventura County coastal region; and| |

| | In the interim periodq,
prior to the acquisition of additional facilities[iiiiiifi]will
attempt to modify procedures so as to best utilize limited time

_ and favorable weather conditions at San Clemente. Such procedures
will include simultaneous boat transport of several birds with
release of specific individuals for flights to target site at
distances appropriate to their particular phase in the training
program. Other methods of enhancing the utilization of facilities,
favorable weather, and on-site personnel will be investigated. .

2. Additional observations and subjects discussed during
this visit included: '

a. g:::;:::}has recently acquired a new bird
housing facility in the | 'which

includes five separate buildings with surrounding
isolated terrain areas in which training for land
operational scenarios may be accomplished. This

f//§£8§f7rf E2 IMPDET CL BY| |
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new facility was inspected by the California Fish

and Game Service representative who indicated that

it was probably the best designed facility for care

and housing of birds of prey in the country. Although
the acquisition of this new facility was not considered
at the time of contract negotiations, it will consid-
erably enhance the research program.

_b.

iwas contacted in regard to delineation

of the work to be accomplished with the §7.5K addi-
tional funding provided by the partial return of
funds from SOD which were to be utilized in support
of the "summer cruise'" operation. In spite of the

30 June deadline,\ indicated that he would
be able to modify the contract so as to incorporate

the newly available funds into the R&D program.

c. Unfortunately the raven that has pro-

~gressed to the six mile point in the training pro-

gram was attacked by other birds and lost to the
program. In spite of prolonged search on land and
by boat, the bird could not be located after the
attack. Such events are indeed disheartening but
must be accepted as a calculated risk when dealing
with living vehicles, and also-accentuate the need

for sufficient back-up birds. We do have an ample

bird inventory which will soon be supplemented by

the addition of three Peale Falcons and perhaps
others, depending upon negotiations that are
currently underway. However, bird availability

does not negate the necessity for means of tracking
the bird in flight over the twelve mile course. The
Navy boat which was to be utilized at midpoint in the
flight path was not delivered until last week, approxi-
mately two months after the promised delivery date.
Utilization of a light beacon during the daylight
hours does not seem feasible. | of OT/ORD -

'is taking required action to utilize modified radar

(transponder) equipment for bird tracking. As a
supplement,| lof LSR/ORD will attempt to
assemble' a simple radio beacon system, transportable
by the bird and which.will transmit over the 12 mile
course. : :
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‘ORD 2957-74

d. 1as obtained a group of "band tail"
pigeons very strong flyers and quite different
from the domesticated variety. He has tested them
with a 50 gram package and it appears that they have
the cangbility for transport. In the near future
will evaluate these birds in terms of training
and other factors required for a reliable vehicle.

If these birds prove to be satisfactory many of our

procurement and bird security problems would be
eliminated. : : :

e. Considering the fact that the use of birds
for reconnaissance and emplacement vehicles has far
greater operational application than ' ainst
the SA-5 radar in the TACANA project,fgrusgaﬁs mak-
ing some short film clips to demonstrate the feasibility

and bird capability for meeting a variety of other
operational requirements. .

f. The hawks have completed training for the
land based penetration project. During the next
month an evaluation of this capability will be made
utilizing a . and

perhaps other denied areas, as covert photoreconnais-
sance targets. ‘

3. As mentioned previously, a reasonable degree of pro-
gram reliability will require a fairly large inventory of birds
in various stages of training and maximum use of training time
~and facilities. This will necessitate the addition of one and
perhaps two additional personnel assigned to the pro-
gram, which of course wzt proportionately increase the program
funding support. As soon as definitive information is obtained
regarding facility location and personnel requirements
will incorporate this information into the follow-on proposal.

. LSR/ORD/DD/SET !
Distribution: ‘ '

.Original - Circ., LSR File
1 - OT/ORD
1 - WCPO (
1 - LSR Chrono
S 1 - ORD Chrono
LSR/ORD/DD/S§T :mav:3658

s SERET
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TCS-890732/76_
Copy / of 3 _
MEMORANDUM FOR: PAD/OHI
SUBJECT: Coverage Requirement

The attached requirement is forwarded as you

requested.

| Chief, Naval Systems Division
Weapons Intelligence

'Attachment:
As stated

Distribution: ‘
Orig - PAD/OWI (w/att)
2 - C/NSD (w/att)
3 - TSSB/NSD Chrono (w/att)

OWI/NSD/TSSBA  [/js (3 September 76)

i

Approved for Release: 2019/07/30 C06527444



e

~
Approved for Release 201 9/07/30  C06527444 '

TCS-890732/76/a
NSD/OWI
3 September 1976

Requirement

We require close in photographs, of high resolution and
suitable for detailed mensuration, of the following items of
material and equipment at Adm1ra]ty and Sudomekh Shipyards,
Len1ngrad USSR:

Background and Justification

Both the Adm1ra]ty and Sudomekh Sh1pyards are maJor Soviet
submarine construction facilities. The Admiralty Yard is now
building V-class nuclear-powered attack submarines while the
Sudomekh Yard is constructing the A-class, a nuclear-powered
submarine with advanced design features. Satellite photography
of these yards provides information. on the configurations of

submarines under construction.
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OTS/CB Memo #75-123
7 October 1975

MEMORANDUM FOR: OTS/COP
SUBJECT : D&E Role in Avian Training Program

REFERENCE : "Avian Demonstrations'" Memo dated
27 August 1975 - ORD-3603-75

1. In the event that the reference demonstrations
illicit a favorable response from the DDO operating
divisions and some practical targets can be identified,
OTS/CB will in all probability be responsible for the
final development of the system. At this time, no FY-76
funds are budgeted for work in this area, although it
was mentioned as a possible budgetary item in OTS/CB's
planning paper if the ORD program was successful and if
operational requirements justified OTS participation.

2. The avain training program involves the use of
trained birds to perform some act, e.g. photography, sensor
package emplacement, of operational significance in loca-
tions inaccessible to human agents. The present ORD Pro-
gram is based on a requirement to photograph a specific

"portion of a Soviet SA-5 radar antenna. (This is a highly

ambitious undertaking in that the bird would be required

to fly a round-trip of about 30 miles i.e. 15 miles to

the target, perch in a location which would permit collec-
tion of significant photographs and return to the launch
point.) To my knowlege, the distance traveled by a trained
bird to date is about 16 miles round-trip.

3. I have visited both of the ORD contractor's

| during the

past year for a first hand briefing on the state of the
avian development. From these briefings and past experi-
ence, there is no doubt, in my opinion, that birds can
be trained to perform emplacement, retrieval, and photo-
graphy missions under a variety of scenarios. A survey

| G@ E2 IMPDET CL BY|
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of possible DDO operational use of trained birds was
made’ about two years ago. Although some interest was
expressed, the only requirement surfaced at that time
was the above mentioned photography. 1In my opinion some
worthwhile targets, which are more reasonably within the
birds capabilities and easier to lay on operationally,
need to be identified. Also in my opinion, OTS should
be ready to take advantage of ORD developments and work
toward one or more specific targets, if they are identi-
fied.

4. ‘ ‘OTS/CB is attending the referenced
demonstration for DED. The main purpose of his partici-
pation is for technical briefing since he would be a
prospective project engineer if OTS/CB got involved in
this area. :

M.” David Boston
Chief, OTS/CB
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ORD-2144-74

20 May 1974
MEMORANDUM FOR THE RECORD |
SUBJECT: Discussion with 9 May 1974,

| California

1. was taken to the sponsor'y
office, was made of TKH photography of

and the photos of the model of the Square Pair radar.

2. After a detalled studv -.of the photography and the

sketches sent there by the following approach
was suggested by irst, build the small antenna
with the five he in full scale (4' x 4 1/2') and

. reinforce training of the birds to it. Then, move this antenna
from place to place. Subsequently, build a crude mock-up of

- the other elements of the radar on top of a van to train the

birds for orientation 'in final picture taking.

2 A flashing beacon was purchased in and
will verify its effect on the birds. If there are

no 111 effects (spoofing, etc.), then OTD will attempt to reduce
the 6.3-ounce package to about 2 ounces (=56 grams), mainly

by a reduction in the weight of the batteries used to power

the flasher. A brochure describing this flasher is attached.

| is addressing thi and I
am scheduling a meetlng on 21 May 1974 with

and his staff.

4. The radar beacon was investigated and is available
and compatible with the Decca Super 101 Radar on board our
SOG boat in California; however, there are some minor problems
The radar beacon 1tself costs $750 to $1,000, and an HP receiver
package compatible w1th41hagradaxgcnslsh$2 500 (90-day delivery
"from time of order) s gathering engineering
fleld test results and I will get this on 24 May 1974. The

EZ2 IMPDET.
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taliiornia

SUBJECT: Discussion with 9 May 1974

transponder receives at "X" band and transmits back at HF or

VHF frequencies.

At the present time, the boat's Decca Super

101 Radar antenna is being repaired after being damaged in a.
windstorm (repair time is five weeks from 8 May 1974). This
“unit should be checked out with our radar and would be a

worthwhile backup to the flashing beacon.

backu

As an additional-

Applied Research (OAR) unit,

submitted a quote for the de*

a similar beacon, an

$12,5

and possibly a unit could be borrowed from

velopment ot
the development costs would be about

00 with a three-month delivery time. This quote is
'1nc1uded for completeness; however, the OAR units are available

of

the Navy undersea group in San Diego for test and evaluation.
When this becomes available, an SOG man and I should check
this unit out.

5. Wh11e determlnlng the status of bird training, the

subiect of motor-sailer type boats was discussed.
of my concern about the size or color of the jib

I told

sail and asked whether or not the birds might be spoofed by

it. ‘

|explained that the birds.could adjust to

it quite easily, but it would be worthwhile training them to
it early as they would have to be retrained to land on a boat
sails. Since we will eventually be using sailboats, we
should make provisions for getting boats with the same color

with

jib for all boats used. I asked

reote ¢

estions he would like answers to

to generate a list of
uring the rehearsal cruise.
and I will generate a list of questions for the SOG

people to answer during the rehearsal phase as well as the
log format desired by us.

Operations Technology, ORD.

Attachment:

A/S
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e radar transponden tracking system dcveloped, ' - I s .
A coatiact with U.S. Navy in 1972) - R
ystem Description = R S ‘ lzj .ﬁ?gmpfi

The function of the system is to mark a flying animal’ * .-
n such a way that its range and bearing can be*determined..
system block diagram is- shown in Figure 1. The system - i}
onsists of an X band radar set of standard design which
s used to interrogate the remote package and to display = ~.--..
ne range and bearing, and a remote. transponder capable of - ui: Fin. T
-eceiving the radar's interrogation and responding. In B N T
his specific system the response to the radar's interro- . i Rt
ation is'a short pulse of radio frequency not in the radar.:
and (9350 MHz) but in the H. F. band. -Tests for Phase I .
.ere run with a response.at 31 MHz, the ‘center frequency of
he radar's intermediate frequency amplifier. In operation: -
; 31 MHz receiving antenna is connected: to the input of the - &
.adar I.F. amplifier so that the return pulse is displayed @
in the same manner that the normal radar return would be. = °
3ince the normal radar réceiver is ‘disconnected, the normal .
radar return is- not displayéd'leavipgtthe-sc:een-blankfex- L
cept for the transponder's signal. .F‘_Q, j_ . L

v ]

o

Transponder Design

" A block .diagram of the trangbonder-is_sh0wn in Figurei35:1~J‘
2. It consists of an X band monopole antenna, a stripline o
matching network, a video -preamplifier,. a triggered pulse . .7
gneerator, and an ¥.HF. 2-stage transmitter;7fA'skematicfof“'”
the transponder is shown in Figuré}B;f_The=battery.stack;{f;:;
supplies 3 volts for the video amplifier and 9, volts fogjzj’y B
the transmitter. e T
Radar Modifications: )
The radar ultimately furnished for this program is a .
Xarr Voyageur Marine Model IN55.. Mounts for the radar com= .
ponents were .fabricated into one module so that the unit '
nay be moved easily by two men. Electrical modification - L
included analysis of the'IFﬁamplifier'andgdisconnectiontf:om<ﬁ
the X Band mixer; design of a matching network and ‘band pass
filter to.connec;'atsm MHz, '1/2 wave whip ‘antenna. . . . » e

- m— e e T T e o —
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DISTRESS M#ZXER LIGHT (STROBE)

" DESCRIPTION

The Save Ur’ Lif’r is a compdct, self contained pocket

sized, high intensity strobe flasher that is designed for -

the search and rescue of individuals who are lost on
land or sea. It was designed to meet the very rigid
test requirements of the Department of Defense and
is mandatory equipment for all fliers.

It provides very brilliant flashes of strobe light, fifty

times per minute, of approximately 500,000 peak .

intensity candlepower and can be ‘seen for great
distances. . '

It is waterproof (operates submerged) — It is shock
and vibration proof — It operates at both very low
and high temperatures and has a special mercury

battery that will provide up to 12 hours of continuous
flashing. : ‘

- The case is molded of high impact, bright, orange
" plastic "and the reflectorized xenon lamp flashes

- The batfery screws into the case for easy replacement. -

throiigh a clear plastic lens, giving wide angle visibility.

It comes equipped with a woven loop to permit its
being attached to a belt or other parts of clothing or

a military type of carrying pouch is available at slight
extra cost. :

'

SAVE UR’ LIF’R:
Distress Marker Light
Model SDU — S/E

ENGINEERING DATA. .
L_IGHT INTENSITY (CANDELAS) ) DIMENSIONS {INCHES)
Light, Peak Intensity 500,000 A B
' Flashes Per Minute 50 2% . 4%
1 ' Lamp . ‘ Xenon Materials:
\\\\\\\\\\ W////,//// - Battery, Sealed - Mercury 323;5': : Orange Cycolac Plastic
§\ %& . " Voltage L. 5.2 volts Weight: 6.3 4
§ = ‘Hours, Flashing 10 gnt: w/Battgry;/;(Qz. e
E S N S\ 7348
%// \\\§ - _ GB:.NEZH:S‘ 2. éZa;\j‘ﬂa \Z\'_%)
7 SPECIALIST IN LIGHTING and COMMUNICATIONS
i N , .

NEO-FLASHEH ELECTRONICS INC. 11975 SHERMAN RD.,. NO. HOLLYWOOD, CA. 91605
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May 3, 1974

U.S. Government
Washington, D.C.

-Gentlemen:

The following 1nformatlon is submitted for the development of a m1n1ature
X-band transponder-which will meet the following characteristics.

- Input Frequency Range .. .
Input Trigger Sensitivity
Input Pulsewidth
Input PRF
Output Frequency (leed)
Output

Output Puise Code

»

Output Pulse Peak Power
Output Frequency Stablllty
DC Input Power

Input & OutputrRF Connectors
DC Supply -
Size

1x1x3 inches excluding

9.415 to 9.475 GHz
-40 dbm T
.5 Ysec nominal

1500 pulses per second

150 MHz

A pulse pair for every

input trigger pulse

A 2 usec puise folliowed

by a 1 psec pulse separated
by a 2 psec off perlod

100 mw +3 db -

+ 1.0 Miz -

30 ma average max from a 5V.
battery, battery end life
4V.. DC

3 mm Female OSSM
Solder pins :
2 ouisc €S

connectors

Prototype cost‘is $12,500 and delivery is to be three months ARO.

We have reviewed the proposed power budget and the results of our review

are as follows

Approved for Release: 2019/07/30 C06638336
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U.S. Government =
May '3, 1974
Page -2-

Assuming a transmitter power of 3. KW (+64 dbm) for the X-band transmitter
and 24 db transmitter. antenna gain, a 136 db path loss; and a 0 db receiver
antenna gain, we note that at best we have -48 dbm left at the receiver
terminal. Further assuming that the receiver will be designed around a
biased hot carrier detector, we can only depend on a -52 dbm tangential sen-
sitivity for the detector. Allowing a 2 db preselector loss and a 10 db
signal to noise ratio being necessary for reliable operation, the calculated

"~ .minimum input level required is -40 dbm. This gives us a discrepancy of

.do not hesitate to contact us.-

8 db which either has to be accounted for by obtaining- an equivalent antenna
gain for the transponder receiver or will result in the reduction of the
operating range from-10 miles to 4 miles. :

We have additionally examined the adequacy of the 100 mw. peak 6utput powei .

at 150 MHz and .concur that any reasonable superhet receiver and reasonable
antenna should be adequate.

Should we be able to provide you with any additional information, please

Sincerely,

ViCe rresident

Approved for Release: 2019/07/30 C06638336
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MEMORANDUM FOR: Deputy Director, Research and
Development, DD/S&T

SUBJECT $ Dolphin Training Project
(Project OXYGAB)

1. The DD/P Technical Requirements Board found
the presentation of this subject which you made on 16
November 1965 valuable and interesting. We appreciate
the briefing. :

2. You asked that the Clandestine Services
determine if there is a conceptual requirement which
Justifies Project OXYGAB, You stated that if the pro=
Ject were to be continued, a modified boat would be
needed, and, in about eight to ten months, an opera=-
tionally trained Clandestine Services officer should
be asaigned to the project to integrate with the
system. :

3. The Technical Requirements Board considers
the effort to develop dolphins as emplacement and
retrieval vehicles for use in clandestine operations
warranted under existing conditions. It endorses
DD/8&T's research and development efforts in this area.
Barring some unforeseen circumstance, the modified
boat and the operations officer needed to integrate
with the operational aspects of the project will b
provided by the Special Operations Division. o

I

' Chairman
Technical Requirements Board

6.2(d)
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MEMORANDUM FOR: Deputy Director, Research and
Development, DD/S&T

SUBJECT : Dolphin Training Project
(Project OXYGAS)

1. The DD/P Technical Requirements Board found
the presentation of this subject which you made on 16
November 1965 valuable and interesting. We appreciate
the briefing.

Z. You. asked that the Clandestine Services
determine if there is a conceptual requirement which
justifies Project OXYGAS. You stated thatl if the pro-
ject were to be continued, a modified boat would be .
needed, and, in about eight to ten months, an opera-
tionally trained Clandestine Services officer should
be assigned to the project to integrate with the
system. '

3. The Technical Requirements Board considers
the effort to develop dolphins as emplacement and
retrieval vehicles for use in clandestine operations
warranted under existing conditions. It endorses
DD/S&T's research and development efforts in this area.
Barring some unforeseen circumstance, the modified
boat and the operations officer needed to integrate
with the operational aspects of the project will be
provided by the Special Operations Division.

Chairman
- Technical Requirements Board
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CONTACTS AND EXPERTS IN BIOMEDICAL COMMUNICATIONS

Charles W. Shilling, M.D. Director, Biological Sciences
Communication Project, The George Washington
University

Charles Bernier, National Library of Medicine

Sumner O. Burhoe, Professor of Biology and Chairman
of the Department, The American University.

Ralph I. Cole, Director of Institutes and Special
Programs, Center for Technology and Administration,
The American University

Ira Hansen, Professor of Biology, The George Washington
University

Paul W. Howerton, Director, Center for Technology and
Admlnlstratlon The American University

Foster Mohrhardt, Director, National Agricultural Library.

John Parks, Dean of the Medical School, The George
Washington University

Joseph W. Tyson, Associate Director, Biological Sciences
Communication Project, The George Washington
University

Larry Christianson, Director, Data Processing, Veterans
Administration

Anne Summerfield, Systems Development Corporation

George Williams, Laboratory of Clinical Pathology,
National Institutes of Health

Raymund Zwemer, Director, Federation of American
Societies for Experimental Biology, Translation
Project

nel William McIntosh, National Aeronautics and Space
Administration

ain John DeCoursy, Military Entomology Information
Service, Department of the Army

Quentin Hartwig, Office of Technology Utilization,
National Aeronautics and Space Administration

Soadiou
{O&EX
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CONTACTS AND EXPERTS IN BIOMEDICAL COMMUNICATIONS

Dr. Errett C. Albritton, National Institutes of Health

Miss Winifred Sewell, National Library of Medicine

Dr. William S. Barker, Head, Studies & Support Section,
Office of Science Information Service, National
Science Foundation

Dr. I. H. Sher, Institute for Scientific Information

Mr. Melvin Day, Scientific and Technical Information
Division, National Aeronautics and Space Admin-
istration

Dr. Monroe Freeman, Director, Science Information Exchange

Mr. John Sherrod, Chief, Information Services and Systems
Branch, Atomic Energy Commission

Dr. Jack Stearns, National Referral Center
Mr. Gregory Abdian, Defense Documentation Center
Dr. Frank Fremont-Smith, New York Academy of Sciences

Dr. M. M. Kessler, Associate Director of Libraries, Massachusetts
Institute of Technology

Dr. Orr Reynolds, Director, Bio-Science Programs, National
Aeronautics and Space Administration

Dr. Walter Claus, Division of Biology and Medicine, Atomic
Energy Commission

Captain John C. Busby, SC, United States Navy

Mr. Scott Adams, Deputy Director, Medical Literature Analysis
and Retrieval System, National Library of Medicine
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14 February 1964
") MEMORANDUM FOR: Chief, Life Science Division, Office of
= : Research and Development : SR
" SUBJECT _ . : Dolphins
your memorandum dated 4 Februafy'1964,

 3the proposals have been reviewed, and the
following comments are to be noted: .

[ a, DPhase I-B, paragraph 4, Harbor Location from

vl . Boat. The Maritime Branch is primarily in-

- . . - terested in the "unmanned' mode as opposed ~ .

.77 7 to the "manned" mode of harbor penetration S

"' and therefore would like to know - T ;

o e ideas as to how this 'unmanned" o ;
00w T mode 1s to be accomplished.

" b, Phase I-B, paragraph 5, Post-Mission Rendez-
N vous with Boat. It is assumed that the basic
el sonar beacon rendezvous training will be ac-
‘ . complished in the compound prior to open
" water trials.

, . . ¢.  Phase I-C, paragraph 2,3. The transfer of
... . ... " dolphin control from trainer to field agent o
rﬁﬁwj;¢ - . » - . does present a definite problem. Could this ‘ : o O
IR PR R © i1 problem be overcome by using several differ- ' B
C b b o0 ! ent trainers during the basic phases and at
i . ‘ the same time develop the dolphin loyalty
IR AR . .. not to be dependent on "who gives the signals
R AP \ and rewards'" but rather on what the ''proper
SR AN o : and accustomed signals and rewards” are to be.
Bt o T . Thus the "signals and rewards'" are always i
S¥, .. s . ¢ known *» the dolphins and become the predomi-
N SR " "! nant, = opposed to the "trainer", factor in
© .+ ' the % ining, in the hope that the transfer
R ’ from = 2iner to field agent would then be-
come ::3ier.
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-2, The Ma.ritime Branch definitely plans to monitor

the entire program from concept to finish, however, existing

. and future maritime operational commitments may limit parti-
cipation during specific periods. .

- 3. Maritime Branch appreciates and welcomes ONR support

. in this program, and would like Dr. Galler's office to period-
i 1cally review the progress reports. However, it is desired ° :
- that knowledge of specific operational applications be limited =

"-. " to CIA personnel only. o,
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7 February 1964
MEMORANDUM FOR: Chief, Life Science Division, Office of
Research and Development
SUBJECT : Dolphins
1. The Maritime Branch of SOD is extremely interested

in the proposed work to be done by| | in
connection with the training of Dolphins.

2 When work .under the contract witﬂ ‘
[Tjhas progressed to the point where simulated operation-
al requirements might be introduced into the program, we

would be delighted to assist in this phase of the work.

3. We appreciate Dr. Aldrich's suggestion that the
Maritime Branch of SOD monitor this pro~r-~m from time to time.
The Maritime Branch will avail itself c¢. this privilege.

Chief, Maritime Branch/
Special Operations Divisio

,*ﬁpﬂmm“wWMMWWMWme.fm._
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ORD 2690-64
3 December 1964

MEMORANDUM ¥OR: Chief/Maritime Branch/SOD
SUBJECT: Extension of Project OXYGAS

1. Attached are two copies of a proposed follow-on

for Project AS 8 the views of individuals
in ORD and from your Office, This
proposal, if supported, w egin in January and will cone

tinue for six months, Both the tasks and the cost estimate
are subject to negotiation which, for budgetary reasons,
will have to be completed by the end.of December, Before
holding further discussions with the contractor, I would
like to receive your endorsement and comments on the fol-
lowing.

a, Assuming that the contractor successfully com-
pletes the current technical feasibility study, will
Maritime Branch/SOD still be interested in the program?
Will Maritime Branch/SOD undertake operational feasi-
bility, assuming successful completion of this second
phase?

b. Ve would like to have you submit tasks of more
direct oporational interest to Maritime Branch/SOD which
might be added to or substituted for those listed in the
attached proposal, You will note that the system design
study is incorporated in this proposal, I believe you
vereo interested in sea launch and recovery and ailr transge-
portation of the animals, In the light of our earlier
discussions, I will be happy to add these tasks if Mari-
time Branch/SOD will provide the necessary support to
carry them out, Specifically, this may include air
transportation, a chase boat as listed in cost estimate
item 3,1, and the use of a larger vessel aimilar to one
which might be used in a future operational situation,
Our Office is reluctant to purchase this equipment as
we would have no further use for it in the foremeeable
future,

Lo i

"y g - Excludad 1 1]
S ‘;- . ﬁ QoK Tas i, - :
A " getlass l“\: NN ] i
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Extension of Project OXYGAS 3 December 1964

¢. As in the past, we request active participation
by Maritime Branch/S0D in the monitoring of this study
and would like to have an appropriante member of your
staff survey| as a potential operational
testing site,

d, Certain types of special equipment {(u/w tele~
_phones, homing devices, etc,) designed primarily for
your operations may be required during the course of
this study which would require additional funds, This
may amount to perhaps 10-12 K during the six-month
period, Your financial support would be appreciated
if funds are available to you, assuming we mutually
agree that these equipments are essential to the study,

2. I would 1iike to reinforce my comment during our pre-~
vious meeting with respect to our intentions in this project,
Ve will continue to support the research and technical aspects
with manpower and funds through FY'G5., If this project proves
to be promising, the program will become inareasingly opera-
tional, We ghould then expect to phase out our support except
in technical areas. I cannot foresee exactly where the cutoff
point will be but feel we can work this out on a mutually satis-
factory basis as the program developes, R

[ §

STEPHEN L, ALDRICH, M, D,

Deputy Assistant Director
Office of Research and Development

Distribution:
Original & 1 - Addressee
1 -] ' (through TM/LS/ORD)s~"
1 - LS File :

1 - LS Chrono
1 - ORD Chrono

LS/ORD/JD/S&T:SLAldrich:pjk/7822 (3 December 1964)
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FEASIBILITY RESEARCH ON A SYSTEM
TO PROVIDE HIGH RESOLUTION
'PHOTOGRAPHY OVER DENIED AREAS

ABSTRACT

_{TSr Research was conducted on a system (Tacana) which may
provide high-resolution photography over denied areas by the use of
homing pigeons. The pigeons receive no specialized training; they
fly from the release point across the target to the home loft (e.g.,

‘ ‘etc.). An adjustable timer in the camera starts
the photographic coverage over the target and lasts for about four
minutes (150-220 pictures). Each picture covers an area on the
ground about 90 feet square. The research was directed toward
photographic coverage of denied areas where direct overflight is
possible. Coverage of the Soviet Nuclear A-class submarine work at
the shipyards in Leningrad was considered as an example high-
priority target. Two simulated targets (Andrews AFB and the
Washington Navy Yard) were chosen to provide data on system
performance, including in-flight photography. The photographic
analysis was performed by NPIC and compared with overhead
satellite photography and the specific intelligence requirement in the
Leningrad area. It is concluded that there is a good probability that
homing pigeons can be used to satisfy the high-resolution photo-
graphic requirement in the Leningrad area. A 16mm silent film is
available showing various aspects of this program. High resolution
prints of the Avian Photography are available under separate cover
as a supplement to this report.

ACKNOWLEDGMENTS

€7 The National Photographic Interpretation Center (NPIC)
provided all photographic development and analysis. This was
coordinated through | (ISB/ APSD/TSG) who also
directed the photographic experiments and recommended the type
film and film development best suited for this particular system.

(P87 Acknowledgment is also extended to the Deputy Director
for Intelligence (DDI), whose offices (OIA and OWI) provided data
associated “with the Agency’s high-resolution photographic require-
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ment in the Leningrad area. The DDI was also instrumental in
arranging the temporary reassignment of‘ ‘(an
avid homing pigeon enthusiast) from the Office of Strategic
‘Research to the Office of Research and Development.i
was responsible for the selection of loft keepers in Oregon, Alaska,
and Virginia and directed the relocation experiments. He was also
responsible for collecting the photographic data over the two
simulated targets (Andrews AFB and the Washington Navy Yard)

which included all aspects of operation, maintenance, and field
repair of the avian cameras.
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PART 1 |
INTRODUCTION .

_(T$rThe idea of using birds for emplacement and photographic
coverage has been explored by the Agency for several years. These
studies invariably required some form of specialized training which
required the birds to respond in a desired, predictable way to a
specific recognized object. The purpose of this research is to
investigate the collection of high-resolution photography by the use
of homing pigeons which receive no special training other than
learning to carry a small avian camera. The pigeons fly from the
release point across the target to the home loft] |
‘ ‘An adjustable timer in
the camera starts the photographic coverage over the target and lasts
for about four minutes (150-220. pictures). Each picture covers an
area of about 90 feet square from an altitude of 100 feet and has a
resolution on the order of one inch (see Appendix A: Evaluation of
Photographic Coverage).

(F8) Though this research applies to any target where direct
overflight is possible, photographic coverage of the Soviet Nuclear
A-class submarine work at the shipyards in Leningrad is considered
as an illustrative example. Part 2 of this report discusses the high-
resolution photographic requirement in the Leningrad area and
shows the possible launch points, target sites, and loft locations E

&7 With the exception of the camera development, this
research was conducted in the time frame between September 1976
and July 1977. The program was designed to answer critical
questions associated with the relocation of homing pigeons, their
ability to collect photography over example targets, and the behavior
and statistics of their performance. Part 3 discusses the camera
development, and Part 4 describes two example targets in the
Washington, D.C. area (Andrews AFB and the Washington Navy
Yard) used to provide statistical data and in-flight photography. Part
5 addresses bird behavior and statistics for the relocation and
example target phases of the program. An example Scenario and
Mission associated problems are discussed in Part 6. Part 7 presents
the Summary and Conclusions and discusses certain areas in which
further research may be needed.

. 3
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(P87 The analysis of the photography collected over the
example targets was performed by NPIC and compared with
overhead satellite photography and the specific intelligence require-
ment in the Leningrad area. This analysis is presented in Appendix
A. It is felt that the overall results to- date firmly establish the
feasibility of using homing pigeons to collect the desired high-
resolution photography in the Leningrad area. The total contractual
cost for this research was $78,000.
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PART 2
TARGET DESCRIPTION
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PART 3
CAMERA DEVELOPMENT

Background

48T Sionificant camera development started subsequent to the

tests conducted in the fall of 1975. During these tests,

pigeons flew with an MCW-22 camera which used 9mm film, a
Minox “Bull’s Eye” lense, and weighed about 55 grams. The shutter
speed at this time was 1/200 to 1/400 of a second, and a very high
percentage of the pictures were excessively blurred. It was deter-
mined that the blurring was due to angular rates produced by the
six hertz flapping frequency of the bird. Calculations conducted in
late - 1975 predicted a required shutter speed of 1/1200 to 1/2500 of
a second in -order to obtain resolutions on the order of one inch per
100 feet of altitude. However, with the /3.5 Minox lense, exposure
constraints precluded rates faster than 1/1400 of a second. There-

- fare two anproaches were taken: first, research was initiated on a

/2.7 lens to permit subsequent design of a very high

speed camera; and, second, a 1/1400-second system was designed
and constructed using the existing Minox lense and a 16mm film
format. This camera, called the MCW-24, weighed only 35 grams
and was first test flown in January 1976. Furthermore, this camera
contained two timing circuits (the MCW-22 used only one) which
not only turned the camera on at the predicted time-over-target, but
also turned the camera off at the end of the roll. This second timer
prevented excessive camera wear and increased the system reliability
to a great extent. The design of this camera also included a linear
motion compensation feature; the film velocity during the taking of
pictures exactly compensates for a forward ground velocity of about
36 mph at 100 feet altitude. This feature was verified by photo-
graphing bar charts fixed to the side of an automobile driven at
various speeds.

8 The MCW-24 was test-flown through the spring and
summer of 1976 for a total of about 30 flights. About 20 to 30
percent of the pictures taken during these tests showed a resolution
of one inch (or better) per hundred feet of altitude (100 feet is a
typical altitude), whereas about 30 percent also showed resolutions
of 1% to 2 inches, and about 40 to 50 percent were excessively
blurred due to flapping and high roll rates of the bird in turns. This

21
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was close to_the exnected result and verified the prediction that the
high-speed camera would be required to obtain high
resolution a large percentage of the time. Table 4 lists some data for
the MCW-24 camera. Here, resolution is defined by the measure-
ments from “bar charts” which were photographed from the birds
during in-flight experiments. Figure 9 shows the MCW-24 camera
with harness. . ‘

Current Effort
8 The current effort was begun in early October of 1976. The

six-element lens system (f/2.7) had been assembled and
tested, and work was initiated to develop a complete

Camera” with a shutter speed of about 1/2400 of a second. At this
time tests were initiated, using the MCW-24 Camera to investigate a
variety of film types and several film processing techniques under a
variety of sun angle/lighting conditions. These tests, directed by
NPIC, were conducted by -use of a helium-filled balloon which
hoisted the camera aloft to take pictures of bar-chart and miscella-
neous targets. Figure 10 is a print using 3400 film processed in
D-76 for five minutes. The sun angle is 68 degrees and the ground
resolved distance (GRD) is 0.56 inches at 50 feet. Tests were also
made with color using Aero Color negative 2445 and MS Ecta-
chrome positive. Special AHU film and a high-resolution 3414 film
were tested, as well as equivalent types with ultra thin base. The
3400 (or 3410) is essentially a “pan X film and was selected over
the higher resolution films because of its greater speed and the fact
that GRD, or blurring; was due more to the avian platform motion
than' the “graininess” of the film. The -MCW-24 camera was test
flown on birds a total of 49 times, which includes 12 flights over
Andrews Air Force Base and seven flights over the Washington
Navy Yard. There were a total of three MCW-24 camera failures,
one due to film jamming and two due to damaged E-cells in the

TABLE 4

MCW-24 Characteristics

Camera Plus Film ... 28.0 grams
Timer and Batteries ... 7.0 grams
Harness ........cccuivinnnnns 45 grams
TTOTAL oot svesenesenssseee e st rese e mses st ssssss sebosssmsssssnsesbsese e s esshss st snss s sussasassnsssssesosnanessese 89.5 grams

Lense: /3.5, 15 mm focal length
Film: 16 mm format 90’ ‘wide by 45" in track at 100’

140 to 200 pictures per roll

14 acres area coverage per roll

1.5- to 2-inch resolution at 100’
Dimensions: 0.8 x 0.8 x 1.8 inches
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"FIGURE 9. MCW-24 Camera

timer circuit. The faulty E-cells were traced to an improper timing
procedure which allowed transient current spikes to damage the
E-cells. Also, analysis of the flight films over Andrews Air Force
Base showed that the pictures taken with the MCW-24 camera had
considerably more blurring than those taken during the spring and
summer of 1976. This was traced to a fatiguing of the shutter spring
which caused a reduction in shutter speed from 1/1400 of a second
to 1/1000 of a second. Since delivery of the new camera
was imminent at the time this problem was diagnosed, no attempt
was made to redesign the MCW-24 shutter spring. Other detailed
data on temperature tests, current drain, and battery performance
are contained in Appendix B.

sy Th@ camera with £/2.7 lens was first test flown on
21 January 1977. This system provides a square format on 16mm
film which covers an area of 90 feet by 90 feet on the ground from

23
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an altitude of 100 feet. The film capacity is 220 frames (using UTB
film) which corresponds to about 41 acres of area coverage per roll
from 100 feet altitude. The first ‘camera, labeled
C-10, had a shutter speed measured at 1/2200 to 1/2400 of a
second. On the second flight over the Washington Navy Yard, this
camera and bird were lost; the bird returned two weeks later
without the camera. However, almost all pictures from the first
flight over the Yard were extremely sharp and showed little blurring
due to platform motion.

8) Sameras C-11 and C-12 were received from the

contractor and test flown through early July of 1977. However,
these cameras experienced several shutter failures which were
eventually traced to too deep an anodizing process which was
structurally weakening the shutter material. This problem was
corrected and the cameras were also modified so that new shutter
assemblies could be installed in the field should failures continue to
occur. No further camera failures occurred, but it was noticed that
the pictures from C-11 and C-12 were not as consistently sharp as
those from the one roll of C-10. The problem was finally traced to
a malfunction in the timing equipment used to measure the shutter
speeds of C-11 and C-12. The result was that all pictures taken by
C-11 and C-12 prior to July 1977 were made with shutter speeds of
only 1/1600 of a second instead of the desired 1/2400 of a second.
This problem was corrected and four additional flights were made
with camera C-11 and six with C-12. Table 5 gives some general
data for the ~ |camera, and Figure 11 shows the[@

camera with harness and avian transmitter. Figure 12 shows the bir

TABLE 5

CAMERA  DATA

LENS
Wide angle 48.5° Circular Field (90 ft. at 100 ft.)
Less than one inch resolution at 100 ft.
£/2.7 with 15mm focal length

FILM
16mm format with 220 frames/roll
Motor driven continuous 1.2 sec/frame
3 or 4 rolls per set of batteries
41 acres area coverage/roll at 100 ft.

WEIGHT
Camera, film, batteries, fasteners ..o e T 43 g
HAINESS oottt ittt e st as e st s et ss e s e s st b au b b st sn b ebe 45 g
X0 2 VN DR 415¢.

Dimensions—7/8 x 1 x 2.2 inches
Shutter speed—1/2200 to 1/2400 of a second.
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with camera and harness. Other detail data are contained in
Appendix B.

487 At this time it is felt that the | lcamera contains all
the features required to obtain the desired high-resolution photogra-
phy from a bird platform, and that sufficient research has been
conducted to adequately demonstrate feasibility.

FIGURE 11|:| Camera
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FIGURE 12. Bird With Camera
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PART 4

TWO EXAMPLE TARGETS IN THE
WASHINGTON, D.C. AREA

Andrews Air Force Base

_($r One of the first actions in the program was to obtain a
group (kit) of birds which could be used to collect data against local

targets. Such a group, called kit 1F, was purchased‘

| llocated at| | Virginia. These birds (nine in

all) had previously been trained only to the west (75 miles) of

The first training flight on this program was conducted on
4 October 1976, one mile to the southeast, toward Andrews Air
Force Base. There were two training flights at three miles and one
each at six and 12 miles. The sixth flight, on. 15 October, was from
Andrews Air Force Base, 18 miles from the home loft at

On the next day, four birds were selected to carry
harnesses and weights the 18 miles home. The birds were then given
one day rest and, on 18 October, bird number 1F4 carried camera
number C-7 over Andrews Air Force Base; camera numbers C-9 and
less are MCW-24 models described in the previous section.

48 Tt had been very difficult to determine vanishing bearings
(final directions of departure) from the launch site due to the high
density of trees to the east of the Base. The film from camera C-7
was compared against satellite photos to determine the bird’s
trajectory during the several minutes of photography. Figure 13
shows this first trajectory (labeled no. 1) was to the north of the
direct line home. Figure 14 is an example of the photography
(about 140 pictures) taken on this flight. For the next flight, the
launch point (no. 2 in Figure 13) was moved to the southwest and
the trajectory, though still north of the line home, was closer to the
runway and hangers. Figure 15 shows several military trucks parked
on the base. For the third trajectory, the launch point was moved
still further to the southwest, and the bird flew right up to the
runway before turning north. Figure 16 shows an incinerator plant
located in the southeast portion of the base.

487 At this point it was suspected that the birds might be
avoiding the runway because of the noise and aircraft traffic. One
particular bird, number 1F2, had been flying the 18 miles in about
33 minutes with a dummy weight and a 12 mph headwind. On 27
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November, this bird carried camera C-5, returning home in 34
minutes. The flight path is shown as trajectory no. 4 in Figure 18.

This flight was directly across both runways, resulting in the photo
of the aircraft shown in Figure 17.

48 By the end of October, three of the birds were lost (one
returned three weeks later) and eight more birds were added to kit
IF. Flights continued through December with a total of 11 camera
flights and 19 flights with dummy weights. As mentioned in the
previous section, analysis of the film showed that there was a higher
percentage of blurred photos (see Figure 17) than during the
previous summer tests due to a decrease in shutter speed from
1/1400 to 1/1000 of a second. Since thezcamera was to be
delivered shortly, these MCW-24 cameras were not modified. While

. waiting for deliver camera, the birds were worked
to the east of toward the Washington Navy Yard.
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FIGURE 14. Mobile Home Complex on Andrews Air Force Base
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FIGURE 16. Incinerator Plant on Andrews Air Force Base
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FIGURE 15. Military Trucks on Andrews Air Force Base
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) On 21 January, bird 1F2 was released at Andrews with a
camera and a small avian DF transmitter (see Appendix
B) which totaled about 50 grams in weight. Just after release, the
bird was attacked by a hawk and managed to escape to the east. By
use of the DF equipment, the bird was located one mile distant on
top of a church, apparently unharmed. On the following morning,
the bird had not returned. With the temperature in the low teens,
the bird and camera were found in a packing crate behind a
shopping center some three miles northeast of the church. Though
this bird continued to fly well, it would never again perform
properly with either camera or weight.

487 Over Andrews Air Force Base, there . were a total of 12
flights with the MCW-24 camera, 19 flights with dummy weights
and one attempted flight with|  |camera number C-10.
Many of these flights were conducted during one of the coldest
winters on record in this area. There were no camera failures due to
low temperature. It is important to note that the body temperature
of a pigeon is 107°F. Generally, pigeons perform well in cold
weather and poor in extremely hot weather.

457 The 12 camera flights recorded most of the Andrews
complex with exception of the active runways. It is felt that the
birds avoided these because of the noise and aircraft traffic. The
primary difficulty in launch site selection was the inability to
observe the vanishing bearing among the numerous tall trees. This
required tedious work and time consuming delays in comparing the
flight film with satellite photos in order to determine how best to
adjust the launch point. Figure 18 is a satellite photo of Andrews
showing the surrounding terrain.

The Washington Navy Yard

&5 A group of young birds (Kit 2F) was purchased in late
December and trained to home during January 1977. By 17
February, these birds and Kit 1F were flying with weights from the
Washington Navy Yard to| | directly west of
the Yard. At this time, four relocated birds were also flying th
| with weights. During the remainder of February and early
March, these birds were “single-tossed” (launched one at a time) to
collect data on individual performance. The goal was to overfly the
small museum park located between the Navy Yard museum and
the river. The park and four of the trial launch sites are shown in
Figure 19. The single-toss experiments did not work well. Almost
every bird circled for three to five minutes waiting for other birds
with which they could fly home. On 9 March, double-toss (launched
in pairs) experiments began with immediate improvement in results.
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In pairs, the birds immediately took up a heading in the direction
of home. The “Homing of Single Pigeons” is discussed in Reference
3, and their performance does improve with training. However, this
increases the training manhours by an order of magnitude. On 7
March, flights began with th ~ |camera C-10, resulting in
excellent pictures over the Navy Yard. The trajectory is shown in
Figure 19. Figures 20 through 23 show the quality of pictures
obtained on this flight; about 80 percent of the pictures were of this
quality. On 8 April, camera C-10 was damaged and sent back for
repair. Launch experiments continued from the 11th Street Bridge
site, and on 21 April, camera C-10 was flown again and lost. A DF
transmitter was carried with the camera, but no signal could be
found during an extensive search. The bird returned three weeks
later without the harness or camera.

(¥ camera C-11 was received and flown on 29 April,
and camera C-12 was first flown on 6 May. By mid-May several
shutter failures had occurred which were eventually traced to too
deep an anodizing process which caused a structural weakening of
the shutter material. This problem was corrected and the cameras
were also modified so that new shutter assemblies could be installed
in the field should failures continue to occur. No further camera
failures occurred and tests continued through 22 June. Example
photography is shown in Figure 24 (an oblique of the museum
park), Figure 25 (the main gate), and Figure 26 (the old Naval Gun
Factory building). Analysis of this photography showed that a higher
percentage of the pictures (i.e., Figures 24 and 25) were blurred
from C-11 and C-12 than from C-10. At first it was thought that
the increased percentage of blurring was due to the high winds or
nervous birds. However, it was finally determined that the equip-
ment used to measure the shutter speed had malfunctioned, result-
ing in an actual shutter speed of only 1/1600 of a second instead of
the expected 1/2400 of a second. This problem was corrected, and
between 6 and 15 July, four additonal flights were made with

- camera C-11 and six with camera C-12. These tests focused on

testing several “special films” supplied by NPIC. These were:
1. Aero color negative 2445
2. FE 6526, a high-speed fine grain film
3. 1414, a high-resolution UTB film
4. SO-131, an infrared film

5. H&W Type 77 panchromatic

Figure 27 shows a color shot of one corner of the museum park. A
detailed analysis and evaluation of film and photography is con-
tained in Appendix A.
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FIGURE 19. Map of the Washington Navy Yard

(#8] Of these last ten flights, four were recorded as “hitting the
target.” It should be pointed out that the included angle of the
museum park, measured from the 11th Street Bridge launch site, is
10 degrees in azimuth. In Figure 4 the included angle of the
Sudomekh Yard, as measured from the release point near the
is about 80 degrees in
azimuth. An acceptance angle of 80 degrees is equivalent to trying
to hit any part of the Washington Navy Yard from a release site on
the 11th Street Bridge. Of 84 paired flights from the 11th Street
Bridge, fewer than six missed the Navy Yard completely. However,
this was after the behavior of the birds was established and the
release site adjusted for maximum probability.

A8J On one flight, the camera was tilted to the side to obtain a
high percentage of oblique shots. If a pair of birds were flown with
cameras titled to the right and left, a large area to either side of the
flight path would be recorded. Figure 28 is an example of this kind
of oblique photography.

(87 There were a total of 219 flights over the Navy Yard with
either cameras or weights. Seven flights were with the MCW-24
camera and 31 were with the newz Camera. The
remaining 181 flights were with weights; 64 were with relocated
birds. During a series of 84 paired flights from the 11th Street
Bridge, 25 percent were visually recorded as hitting the target (the
museum park), and 54 percent missed the target by less than 75
yards. These statistics are discussed in more detail in the next
~section. Figure 29 shows a satellite photo of the Navy Yard and
surrounding area.
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FIGURE 20. Corner with People Walking to Work
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FIGURE 21. Alley Way
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FIGURE 22. Roof Top with Air-Conditioner
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FIGURE 23. Parking Lot
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FIGURE 24. Oblique Shot of Museum Park
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FIGURE 25. Navy Yard Main Gate
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FIGURE 26. Old Naval Gun Factory
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FIGURE 27. 2445 Color of Museum Park
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PART 5
BIRD BEHAVIOR AND STATISTICS

A5~ 1t is not enough to show that the camera can take
acceptable pictures over the target. Certainly of equal importance is
the capability of the bird to fly over the target and the frequency,
or expectation, of its performance. Data on performance were
collected almost entirely from local birds which were flown over
two example targets in the Washington, D.C. area.

8T Another very important problem is that of providing birds
of proven performance in the target area. This might be done in
several ways. One way is to test birds locally over example targets
and select those of good performance for relocation to the target
area. A second possibility is to take young birds to the target area so
that this is their primary home. These birds could then be relocated
in the Washington area and tested over example targets. Those of
acceptable performance could then be taken back to the target area
with a high degree of confidence that they would perform well at
their primary home. In either case, the issue of relocating birds
from their primary home to a distant secondary home is of great
importance. During this research, experiments were conducted with
132 homing pigeons which were relocated to lofts in Oregon,
Alaska, Missouri, and Virginia.

Performance Over Example Targets

(S¥ In early October 1976, the first group (Kit) of nine birds
was obtained located at] \
Virginia. This Kit, called 1F, was increased to 17 in number by the
end of October. These were all veteran flyers; three had won
diplomas in 300-mile races, and the rest had been trained to at least
75 miles to the west of | | The first training flight was
conducted on 4 October 1976; and the sixth flight, on 15 ucwber,
was from the far side of Andrews AFB, 18 miles to the southeast of
‘On the next day, four of the nine birds were
selected to carry weights (the same shape and weight as the camera)
the 18 miles home. It was found very difficult for observers to
obtain vanishing bearings from the launch site due to the high
density of tall trees to the southeast of the base. On 18 October bird
number 1F4 was launched with a camera, resulting in trajectory
number one shown in Figures 13 and 18 by a comparison of avian
and satellite photography. It is apparent that this trajectory -is
considerably north of the direct line home to| | It is
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speculated, as discussed fn Reference 3, that this behavior might be
due to the effects of the previous training direction, which required
the birds to fly east, instead of northwest, to get home. In order to
compensate for this factor, the launch point was moved several
times to the southwest, finally resulting in trajectory number four
which crossed both active runways and photographed the military
aircraft shown in Figure 17. It is also speculated that the birds may
have avoided the runways due to the noise and aircraft traffic. For
this reason, and the difficulty in observing vanishing bearings,
attention was turned toward the Washington Navy Yard as a second
example target.

87 In late December 1973, a group of young birds (Kit 2F), 14
in all, was obtained and trained to fly during January 1977. Unlike
Kit 1F, these birds had never flown before. By 17 February both
kits were flying with weights from incton Navy Yard,
located. | directly east of Virginia. These
tests continued through mid-July 1977.

4% Of the 17 birds in Kit 1F, seven survived through July
1977, two were lost at the loft for unknown reasons, and eight ‘were
lost in flight training. These eight were lost before the end of
November 1976. This implies that about half of the old birds could
not adapt to the regimen of being trained to carry weights and
“dropped out” early in the program. Table 6 shows the “Loss” data
for Kit 1F. Of the seven surviving birds, four showed exceptional
performance, and three were marginal. Table 7 shows the tlight
performance of Kit 1F in terms of the number of times a weight or
camera was carried by each bird. These data include flights with

weights at short training distances which provided a gradual buildup
in carrying ability.

TABLE 6

LOSS DATA FOR KIT 1F

BIRD DATE DISTANCE NUMBER
NO. LOST MILES FLIGHTS
3 1/19/77 0 *
7 10/05/76 3 2
9 10/29/76 18 ot
10 11/27/76 18 13
11 11/06/76 3 1
12 11/16/76 3 1
13 4/07/77 0 *
15 11/27/76 18 13
16 11/27/76 18 13
17 11/17/76 1 2

*Lost at loft, reason unknown.
tFour times to 18 miles, two with weights.
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TABLE 7

FLIGHT PERFORMANCE FOR KIT 1F

TOTAL ANDREWS AFB NAVY YARD
BIRD FLIGHTS
NO. WEIGHTS WEIGHTS CAMERAS WEIGHTS CAMERAS
1 10 1 0 2 0
2 22 3 5 9 1
3t 10 2 3 0 0
4 29 2 4 13 3
5* 21 4 1 4 0
6 25 2 0 12 3
8 30 2 0 20 15
gr* 2 2 0 0 0
13t 20 1 0 9 0
14* 8 0 0 3 0
*Placed on widowhood 3/3/77.
{Lost at loft, reason unknown.
*+Lost fourth time from Andrews.
TABLE 8
FLIGHT PERFORMANCE FOR KIT 2F
NAVY YARD
TOTAL FLIGHTS
BIRD NO. WEIGHTS WEIGHTS CAMERAS
2 15 11 0
10* 21 15 0
12 17 13 9
13 26 29 6
14 14 10 0

*Placed on Widowhood 3/3/77.

A8 Of the 14 young birds in Kit 2F, four were selected for
experiments associated with relocation; of the ten remaining, five
were lost on the very first release at the home loft. This is an
unusually high rate of loss and is most probably due to the late start
in their training. These birds were about 60- to 80-days old at the
time of their first release; typically, young birds are first released at
about 30 to 40 days of age, before they become too “wing strong”
and while they are less likely to fly off before learning where home
is. Normally, only a 10- to 20-percent loss is expected. Of these five
remaining birds, all survived. Table 8 shows the flight performance
of Kit 2F in terms of number of times a weight or camera was
carried, including several short training flights. As seen in the Table,
two of these five young birds performed exceptionally well and
carried a camera many times over the Navy Yard. Bird 2F10 was
placed on “Widowhood,” which is explained later.

(87 The experiments at the Navy Yard were directed toward
finding a launch site from which the birds would fly over, or as
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close as possible to, the Small museum park located between the
Navy Museum building and the river. This park contains many
naval artifacts, such as missiles, torpedos, small submarines, etc.
Ground truth data was measured on several of these items for use in
evaluating the avian photography. This park runs for about 250
yards west along the river and is about 70 yards wide. As
mentioned above, all birds were flying from the Yard with weights
by 17 February 1977. The first experiments were from across the
river in Anacostia Park (launch site one in Figure 19). At this site
the birds were “single-tossed” (launched one at a time) in an
attempt to collect individual data on vanishing bearings. However,
with few exceptions, the birds circled in the area for two to five
minutes and departed in various directions. The launch site was
moved across the river (launch site two in Figure 19) and then to
just east of the 11th Street Bridge (launch site three in Figure 19)
with only slight improvement in results. At this time it was decided
that the reason the birds were circling for several minutes was
because they were waiting for other birds with which they could fly
home. Therefore, on 9 March double-toss experiments (launched in
pairs) began at launch site three with a significant improvement in
results. Most pairs of birds took up an immediate heading in the
direction of home. This experiment was repeated on 10, 11, and 15
March with comparable results. Figure 30 shows a single-toss
experiment from launch site two.

ﬂi&%&a 2 ) 2

FIGURE 30. Single-Toss Experiment
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On 17 March, a detailed series of experiments began from
the 11th Street Bridge (launch site four) during which 84 paired
flights were launched. Visual landmarks were located with respect to
the museum park so that miss distance data could be recorded for
each pair of birds. The actual launch site was adjusted along the
bridge in order to maximize the likelihood of overflying the park.
Of the 84 flights from this site, 21 were recorded as hits (a miss of
less than 35 yards from the center of the park). Figure 31 is a
histogram of this data in terms of miss distance from the center of
the park. Since the bridge site is about 400 yards from the park, the
angular miss can be determined as the arc tangent of the miss
distance divided by 400. Twice the angular miss (measured from the
target center) can be considered as the total subtended angle of a
hypothetical target. In this way one can sum the data in Figure 32
to compute the cumulative distribution as a function of the
subtended angle of a particular target as measured from a chosen
launch site. Figure 32 shows the chance of overflight by one pair of
birds as a function of the subtended angle of the target. For
example, if the target in question subtends an angle of 25 degrees,
there is about a 50-percent chance of overflight. However, this
applies only when the launch site has been adjusted to locate the
most probable direction home through the center of the target.

j(TS() For most of the launch sites in Figure 4, the Sudomekh
Yard subtends an angle of 10 to 70 degrees. This would indicate a

0
0 35 55 85 135 185 235
Miss Distance (Yards)
FIGURE 31. Histogram of 84 Paired Flights
55
TCS 35974-77 Top 8écret

Approved for Release: 2019/07/31 C06527327

Miss

34



TCS 35974-77 )p,s(ref

Approved for Release: 2019/07/31 C06527327

WRUFF

0.6—

o
N
[

o
N
I

Cumulative Distribution
o
w
[

o
[y
!

S S I ) T O R
0 10 20 30 40 50 60 70
Subtended Angle of Target (Deg)
FIGURE 32. Chance of Overflight vs. Subtended Target Angle

S T

25- to 60-percent chance of overflight once a preferred site (or
flight line) has been determined. If there is good visibility, the
direction of the preferred flight line can be established without risk
of flying the avian camera. Otherwise, as was the case with
Andrews AFB, the avian and satellite photography must.be, com-
pared to determine the new trial launch site.

A& The 84 paired flights were conducted with eight birds, four
from Kit 1F and four from Kit 2F (the young birds). During the
last ten flights, four pairs were recorded as hitting the target. Figure
33 shows a bird with camera returning from a flight over the Navy

Yard.

&5 NPIC analyzed 36 rolls of avian film. Of these, six rolls
contained 23 frames of the museum park.

Relocation Experiments

) One of the first problems on this project was to find
competent loft managers who could provide and receive birds for
relocation experiments. It was felt important that these lofts should
be as widely separated as possible and that one should be in Alaska
which has the same latitude and magnetic dip angle as Leningrad.

Three highly competent people were found in Oregon;
Anchorage,. Alaska; an_d‘ irginia. A fourth loft was
constructed in‘ Missouri, on the farm ofz
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FIGURE 33. Bird With Camera Réturning From the Navy Yard
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data by an “informed novice” as well as a ready supply of birds for
flight testing the avian camera prior to shipment.

487 Three kits of birds (1L, 2L, 1W) were obtained from the
| |area. One of these kits, 1W, had been relocated several
times_befare on the previous project. A fourth kit, 1D, was obtained
from as young birds which had never flown. All other
birds were obtained from Oregon, Alaska, and Missouri, and
distributed to the four selected lofts. Table 9 shows the disposition
of the 118 birds used in this experiment, including the date each kit
was received and the date of the first release at the new home loft.
Table 10 shows the results for each of the 118 birds, including the
number of days each bird was held captive before the first release.
As expected, the birds which had never flown before, kit 1D, had
the highest percentage of survival (55%). This, however, is low for
young birds and most probably due to the fact that they were too
old and “wing strong” causing them to fly off before learning the
surrounding area. This is essentially the same percentage, and
probable cause, described previously for kit 2F. In Table 10, loss
data is shown by number of release at the loft (1R, 2R, etc.) and
also with respect to the number of training flights from a remote
launch site (1F, 2F, etc.). All birds that survived were trained from
sites at least five miles from the loft.
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TABLE 9

DISPOSITION OF 118 BIRDS

NUMBER
NUMBER DATES DATES DAYS

KIT BIRDS ORIGIN DESTINATION RECEIVED RELEASED CAPTIVE
1w+ 6 California Oregon 10/25/76 12/26/76 62
1L 13 California Oregon 10/25/76 12/02/76 38
2L 12 California Oregon 10/25/76 12/05/76 40
1D** 11 California Oregon 11/30/76 12/26/76 26
1B 12 Oregon Missouri 11/05/76 11/27/76 22
2B 12 Oregon Alaska 11/06/76 12/08/76 32
3B 6 Oregon Virginia 11/05/76 12/23/76 48
1S 12 Alaska Oregon 11/09/76 12/26/76 47
2S 12 Alaska Missouri 11/09/76 11/28/76 17
1H 12 Missouri Alaska 10/30/76 12/07/76 37
2H 10 - Missouri Virginia 10/29/76 12/17/76 48

*Had been relocated several times previously.
**Young birds which had never flown.

TABLE 10

RELOCATION EXPERIMENTS WITH 118 BIRDS

BIRD NUMBERS

KIT 1 2 3 5 6 7 8 9 10 11 12 13
1w 1R 1R * 1R * *

1L D 1R * 1F D 1F 1IF 3R * 1R 1F 1R 1R
2L 1R 1R H * * D 1R IR * * * *

1D 1R 1R * * * * * 1F 1R * D

1B 3F 1R 2R * 2R 2R 1R 2F 2R * * *

2B 4R 4R * 4R * 4R 4R 4R 4R 4F D 4R

3B 1R 17F 2R 1R 1F *

1S 1R I H S * 2R * I * * * 2R

25 2R * 2F 3R 3R 2R * SR 3R 3R 2R

1H 4F * 4F 4F  5R * SR 5R 9R 5R  5R 4F
2H 1R * D * E I D * D 15F

D=died, I=injured, S=sick, H=hawk, E=escaped.

1R, 2R, etc.=lost on 1st, 2nd, etc., release at loft.

1F, 2F, etc.=lost on 1st, 2nd, etc., flight from remote site.
*=survived and homed in (31% of 118 birds).

NOTE: Kits IW and 1D were not 1st relocation birds.

A8) Of the 101 birds (discounting kits 1W and 1D) being
relocated for the first time, Table 11 shows survival statistics relating
to the origin of kits, and Table 12 shows statistics relating to their
destination or new home loft. The low origin statistics for Missouri
and Oregon (23%) are primarily due to the low destination statistics
for Alaska (only 17%). .In order to investigate this anomaly, which
could impact severely on the proposed Leningrad targets, an
additional kit (3B) of 25 birds was obtained from Oregon and sent
to Anchorage on 1 January 1977. One of these birds died. Of the
remaining 24 birds, 12 were flown many times from 30 miles, and
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TABLE 11

ORIGIN STATISTICS ON 101 BIRDS

ORIGIN ORIGIN
ORIGIN KIT FRACTION FRACTION % SURVIVAL
California 1L 2/12 © 8/25 32
2L 6/12 N
Oregon 1B 4/12 7/30 23
2B 2/12
3B 1/6
Missouri 1H 2/12 5/22 23
2H 3/10
Alaska 1S 5/12 8/24 33
25 3/12
TABLE 12

DESTINATION STATISTICS ON 101 BIRDS
DESTINATION DESTINATION

DESTINATION KIT FRACTION FRACTION % SURVIVAL
Alaska 2B 2/12 4/24 17
1H 2/12
Oregon 1L 2/13 13/37 35
2L 6/12
1S 5/12
Missouri 25 3/12 7/24 29
1B 4/12 ’
Virginia 2H 3/10 4/16 25
3B 1/6

two of these have been to 120 miles. These 12 surviving birds have
been worked steadily (at least once a week) from 30 miles since
their release in February. At this writing, all 12 are still flying at
the Anchorage loft and have been worked harder than any other
kit.

{Sr Table 13 shows overall relocation statistics for the 101 birds
with a 28-percent survival from losses of all kinds. Note there were
not always losses on the very first release. However, of the 44 birds
lost during release at the loft, 31 were lost the first time losses
occurred, and the remaining 13 were lost the second time that losses
occurred for each kit. This implies that losses do not always occur at
the first opportunity, but they do appear to occur in large groups. It
was noticed that the “first loss” occurrence did tend to happen on
bright sunny days with low wind and few clouds. The same
statements can be made with regard to the 15 losses during flight
training from remote launch sites; 13 birds left the first time losses
occurred, and the remaining two left the second time losses
occurred. It is interesting to note that of the 59 birds lost during
release and flight training, only 25 percent were lost in flight
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training whereas over half of the losses happened the first time
losses occurred.

A small project loft (see Figure 34) was constructed adjacent
to tl/fesb loft at‘ ‘Virginia, which was used to
train kit 2F to fly, and also for the relocation of kits 2H and 3B.
Table 12 shows that four of the 16 birds survived relocation.
However, Table 10 shows that two of these birds (2H10 and 3B2)
had made 15 to 17 flights (4 or 5 with weights) before they were
lost. Table 14 shows the flight performance for these two relocated
kits in terms of the number of times they carried weights of the
same shape and weight as the avian camera. Bird 2HS was
eventually lost in April 1977, after numerous flights from the Navy

Yard, and was not counted as a relocation loss. Two of these birds .

were moved to the widowhood experiment to be discussed later.

Additional Relocation Experiments

487 Including kits 1W and 1D, there were 33 birds surviving
the relocation experiments in Oregon, Alaska, and Missouri. Most

FIGURE 13

FIRST RELOCATION STATISTICS

NUMBBR LOST IN RELEASE LOST IN FLIGHT

OF BIRDS AT LOFT TRAINING
Died, : o
KIT Start Finish ete. IR 2R 3R 4R 5R >5R 1F 2F 3F 4F 5F >5F
1L 13 2 2 4 0 1 4 '
2L 12 6 2 4 _
1B 12 4 2 4 0o 1 1
2B 12 g 1 0 0 0 8 0 0 0 1
3B 6 1 : 2 1 1 0 0.0 0 1
18 12 5 4 1 2
28 12 3 0 4 4 0 1
1H 12 2 0 0 0 0 5 1 0 0 0 4
2H 10 3 5 1 0 0 0 0 © 1
Subtotal 14 11 5 8 5 1 5 2 1 5 9
Total 101 28 14 44 15

TABLE 14

FLIGHT PERFORMANCE FOR RELOCATION KITS 2H AND 3B

BIRD NUMBER TOTAL FLIGHTS WEIGHTS NAVY YARD WEIGHTS
2H2** 7 3
2H4 21 15
2H8 19 13
2H10 3 0
3B2* 4 _ 0
3B6** 7 4

*Lost after 15 to 17 flights. .
**Moved to widowhood experiment 3/3/77. 2H8 was eventually lost 4/ 11/77.
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FIGURE 34. Exterior View of the Attic Loft
UNCLASSIFIED

loft managers typically train their birds to come into the loft
quickly in response to audio cues, such as whistles, rattling feed
cans, or door chimes. During these experiments, each loft manager
was provided a magnetic tape cassette with a particular music
selection that would not normally be associated with an audio cue.
All birds learned quickly to respond to the musical cue. In addition,
all birds learned to enter the loft through an air-conditioning shell
which had a 4%-inch hole in its top face. Exit from the loft, for
exercise, was provided by emplacement of a ramp leading up to the
drop hole.

A8) The surviving 33 birds were shipped to Virginia by air
freight. Four were used in the widowhood experiment (to be
explained later) and 29 were placed in an attic loft. Figure 34 is an
exterior view of the attic loft. The top most air-conditioning unit is
a shell complete with drop hole and entrance way from the attic as
shown in Figure 35. In Figure 34, the view is blocked to the south
and west by the apex of the roof. To the north and east the view is
also blocked by tall trees. The birds were held captive about 40
days during which time a round of youngsters were raised. Also,
reinforcement to the music and drop hole was provided by using a
simulated air-conditioning shell located on the loft floor; this
training is shown in Figure 36. The 29 birds were organized into
two groups. For the first release, the first group of 12 birds was
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FIGURE 35. Interior View of the Attic Loft
! UNCLASSIFIED

FIGURE 36. Reinforcement Training to Drop Hole
UNCLASSIFIED
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allowed to leave the air-conditioner shell by use of a ramp similar to
that shown in Figure 37. All 12 birds were lost on"the first release.
It was speculated that the birds could not see enough of the
surrounding area through the louvers in the air-conditioning unit to
prevent being lost. Therefore, the second group of 17 birds were
hobbled by placing rubber bands around the last four or five
primary flight feathers. This causes a gross aerodynamic imbalance
and greatly suppresses the ability and desire to fly. On the first day
of release, 10 of the 17 hobbled birds walked out onto the roof and
spent the day. Six of these birds did not reenter the loft that
evening, but all were in by the next day. After four days, all 17
birds had spent between two to four days on the roof and the wing
hobbles were removed. On the first release without hobbles, 9 of the
17 birds were lost. The tenth was lost on the third release, and the
eleventh was lost on the fifth release. On the seventh release, a cat
was observed on the roof chasing the remaining six birds and all
spent the night away from the loft; one of these did not return. By
the end of the eighth release, there were five birds left, and flight
training from remote sites began. By the end of the eighth flight, on
14 May 1976, all five birds were flying several miles back to the
loft. A survival rate of five in 17 (29%) is typical of the previous
experiments. At this time, however, unseasonally hot weather moved
into the Washington area with temperatures in the mid-90’s. The
temperature inside the loft climbed to well over 100 degrees despite
the use of overhead insulation and the installation of an attic fan in

FIGURE 37. Bird Leaving Air-Conditioning Shell :
WL
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the loft area. On the ninth flight, three of the five birds did not
return. The two that did were both hens that were sitting on eggs.
At this point, the experiment was terminated because of the
excessive temperature in the loft. It is apparent that there are a
multiplicity of factors affecting relocation. Some of these are
discussed in more detail in Appendix C.

Widowhood Experiments

8 The widowhood system is a complicated technique used by
the more experienced pigeon handlers for the purpose of highly
motivating cocks to return to the loft quickly and, thereby, win
pigeon races. Some of the particulars are described in Reference 4
and in Appendix C. Briefly, cocks are taught that they may be with
their hens only when they are taken to a remote site and released to
come home. When a cock is working well on this system, he comes
straight home and immediately enters the loft to be with his hen.
Of the 33 birds transported to the Washington, D.C. area for
additional experiments, four were placed on widowhood to study the
effects on relocation. These birds were 2L5, 2111, 1B11, and 1S11.
Bird 2L5 was lost at the loft for unknown reasons. Bird 2L11 was
relocated successfully and flown three times with weights, the last
time from the Washington Navy Yard. Bird 1B11 was lost during a
severe thunderstorm, and bird 1S11 was relocated but finally lost
with a weight while flying back from the Navy Yard. Two of the
old birds, 1F5 and 1F14, were placed on this system and did carry
weights from the Navy Yard. The last, a young bird (2F10), also
carried weights from the Navy Yard. Figure 38 shows the widow-
hood loft with air-conditioner shell for the entrance of the four
relocated birds. Two birds, 2H2 and 3B6, which had survived the
first relocation experiments, were tried on this system but failed to
perform properly. The general consensus at this time is that the
widowhood system is too complicated to be used in the field. At
some future time it might be reconsidered as an advanced technique
to be used by highly trained loft managers.

Remarks on Behavior

(F8T It is apparent that the birds are capable of getting the
camera over targets such as Andrews AFB and the small museum
park in the Washington Navy Yard. By applying the results of
Figure 33 to the problem of Sudomekh in Figure 4, it would appear
that there is a 25 to 50 percent chance of overflight once a
“preferred flight line” has been established. The fact that homing
pigeons do not always have a vanishing bearing precisely in the
direction of home is referred to as “launch site bias” and is
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FIGURE 38. Widdwhood Loft With Air-Conditioning Shell .
UNCLASSIFIEVP ,

discussed in Reference 5. The reason for this bias is mnot clearly
understood and must be measured for each general locality. Refer-
ence 3 also discusses "visual cues wherein homing pigeons will use
tall objects near their home loft to which they will visually home as
a “terminal guidance” object.

(& The relocation of homing pigeons has been a subject of
study for some time. An excellent book (Reference 6) by Dr. W. E.
Barker lists several essential points which are discussed in Appendix
C. One of his points states that if relocated birds are placed under
stress, they may well decide to leave. Certainly, this tendency was
experienced on—this program. On the other hand, the U.S. Army
relocated many pigeons during World War II. The exploits of
several decorated pigeons are described in the first chapter of
Reference 7. Here, pigeons carried messages through storms and
enemy gun fire, many returning with severe wounds. Certainly,
these could be considered as conditions of severe stress. However,
the precise techniques and methods used for relocation, and the
survival statistics, have not been thoroughly researched and defi-
nitely should be, if further work is to be done on this project.

(5r Relocation experiments were conducted on a previous
project during the spring and summer of 1976. Here, the entire
pigeon loft (a packing crate) was transported to the new location
site. In this way, the birds already knew what the outside of their
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new home looked like (a primary point in Barker’s book). During
the “attic loft” experiment, the second group of birds learned the
view from outside the loft by the use of “wing hobbles,” which
appeared to work well. A still better way, if operationally feasible,
was used by a loft manager in Japan, wherein he placed his
imported birds in a small cage on the back of his Honda and drove
them around the neighborhood.

Y In conclusion, the reliability of relocated birds is still a
serious question, regardless of the method used for resettling.
Without further research on reliability, it is recommended that
young birds be taken to the target loft so that this will become their
primary home. They can then be relocated to the Washington area
for training and selection. Those of acceptable performance can then
be returned to the target loft with a high degree of confidence that
they will perform with essentially the same statistics as that
described in Figures 31 and 32. During the experiments conducted
in the Washington, D.C. area, there were 51 flights with cameras
and 341 with simulated weights, or 392 flights with cameras or
weights. These data indicate that there is about one chance in 30 of
losing a camera on each flight. However, in about half of these
losses, the bird and harness returned to the loft. A better method of
camera attachment would reduce losses to about one in 60.
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PART 6
AN EXAMPLE MISSION SCENARIO

(PS) Several assumptions are necessary. For example, assume we
wish to complete a mission in the Leningrad area before the end of
the 1978 calendar year. Figures 39 and 40 show that only from the
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FIGURE 40. Hours the Sun is Above a Given Elevation
for July - December in Leningrad
' UNCLASSIFIED

latter part of February to the early part of October does the sun
rise above 20 degrees in elevation for any appreciable period of
time during the day. Results from the balloon tests in Part 3
indicate a sun elevation of at least 20 degrees is necessary for
adequate contrast and exposure. It is felt that operational flights
against the targets in Leningrad should begin no later than early
August 1978 so that adequate coverage can be obtained by early
October. Several plans are possible which trade risk against oper-
ational complexity. Two plans are discussed below which assume a
start date of 1 October 1977.
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Plan 1 (preferred)

(F8) A local loft must be purchased or constructed by mid-
October 1977. During this time, 100 pairs of exceptional breeders
will be purchased at an average cost of $150 a pair. These will be
placed in the local breeding loft by the third week in October so
that all will be on eggs by the end of the first week in November.
These eggs (about 150 to 170) will hatch by the end of November.
By the end of December, about 30 days of age, all young will be
out of the nest eating and drinking on their own. During these three
months, a loft manager must be trained in the care, handling and
flight training of young birds, and a loft must be constructed in the
|About half of the young

birds (70) will be handpicked for transport tJ

the first week in January 1978; the subject of transport will be
discussed later. During January these birds will be trained into the
| | as their primary home. If possible, the birds should be
placed just outside the roof access window, shown in Figure 6, in a
wire basket for several hours a day just before their first release
(about one week after arrival). Certainly, the basket should not be
placed where it can be seen by any possible observation post. If the
basket cannot be placed on the roof, the birds should be allowed to
look out as many windows and dormers as possible prior to their
first release. The birds can be released in small groups which are
kept hungry so that they will come in quickly when the dinner
music is played. By the end of January, or the first week in
February, all birds should be flying from the loft and ranging a
mile or so during exercise flights. There will probably be about 60
birds left at this time. During the remainder of February, the birds
should be taken out in small groups and released in parks or
wooden areas (more will be said later on clandestine release
techniques) but this is not mandatory—Rs—tha and of February,
about 50 young birds will consider as their
primary _home.

S) There is certainly a temptation to select some of these 50
birds for the purpose of testing their performance with weights in
the Leningrad area during the month of March and trying for a
mission in April or May. However, this may involve undue risk and
would require sending a new loft manager to the field who had
been trained in mission-oriented techiques. A safer approach- would
be to bring the 50 birds back to a loft in the Washington, D.C. area

By mid-April, these 50 birds will be ready for their first
release from the local loft. Relocation techniques not available in the
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field can be used to increase the relocation rate of survival. It is
estimated that about 20 to 25 birds will survive this relocation. By
the first of May, flight training to harness and weights can begin,
and the birds can be moved out toward local example targets (e.g.,
the Washington Navy Yard). Through the end of June, field
personnel will be trained in all aspects of clandestine release, camera
maintenance and repair, and techniques for determining the “pre-
ferred flight line.” By the end of June 1978, 10-15 birds will be
selected for transport back to the Leningrad loft.

~*FS] During July, these 10-15 birds, which consider Leningrad
their primary home, can be used to determine the preferred flight
line and to select suitable launch points for overflight of the selected
targets. By the first of August 1978, mission operations can begin
with some confidence that the probabilities of overflight are
essentially those of Figure 32. The disadvantages of this plan are:

1. There are only about two months before operations must be
terminated due to low sun elevation.

2. The birds must be transported three times.

3. There is a great deal of “activity” in the field

4. The time schedule is very tight with some risk of being late.

Plan 2

_PST During the first half of October an operational type loft is
constructed in the Washington, D.C. area capable of housing 200
pigeons. These birds will be two to three years old and all should be
of proven worth from their racing records. The cost will be in the
neighborhood of $100 each. These birds will be relocated to the
local loft for a first release by the early part of December 1977.
Again, techniques not suitable in the field can be used to increase
survival. All birds should be on eggs by the first release, and wing
hobbles should be used for one week after the first release. It is
estimated that there will be 70 to 100 surviving to the end of
December. Starting in January 1978, these birds will be trained to
harness and weights and worked out to example targets. By the end
of February, loft managers will be fully trained in all aspects of the
mission, and the final selection of 35 to 50 birds will be made.
These birds will be shipped to Leningrad in early March and the
first release, with wing hobbles, will occur during the end of April
Again, all birds should be on eggs at the time of release. At least 10
to 15 birds should survive to the end of May. The performance and,
hopefully, the reliability of these birds have already been established
over local example targets. By early to mid-June, launch sites should
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be selected and mission operations can begin. The advantages of this
plan are:

1. Operations start in mid-June giving about four  months to
collect photographic coverage.

2. Only 35 to 50 birds are taken to the field once, and all these
birds have been tested over local targets.

3. There is no need to rush into the field, as with plan 1, until
all personnel (and birds) are fully trained.

The disadvantages of this plan are:

1. The care and handling of 200 pigeons through the first
relocation is no easy task, not to mention the harness and
weight training of 70 to 100 birds.

2. The estimate of 35 to 50 birds of acceptable performance for
shipment to Leningrad is speculation. There is insufficient
data from this research for a reliable prediction.

3. Assuming there are a sufficient number of birds which
perform well over local targets, the probability of their
holding up under additional stress at the operational target is
a matter of conjecture at this time. Without further research,
it must be assumed that the risk of loosing camera and bird
is higher with this plan than with plan 1.

457 Plan 1 is more complex but involves less risk in predicting
performance. With additional research on the performance of birds
at a secondary home, plan 2 may well be preferred; it should
certainly be the goal of further research.

Transporta tion

8 During this project birds were shipped by airfreight from
Anchorage, Alaska, to Dulles Airport on several occasions. During
one shipment from Oregon, birds were lost for three or four days,
finally arriving in fair condition; the primary danger is thirst and
heat, not hunger. It is not uncommon for local loft keepers to ship
birds to Japan or receive them from France and Belgium.

487y The issue here is that of clandestine transport. Some
research has been done in this area (Reference 8) but with species
other than pigeons. However, it is felt that a pigeon in good
condition is among the hardiest of bird species and should survive
transport as well as any. In Reference 8, birds were transported in
“hole luggage” and “carry-on luggage” for periods up to 72 hours.
Some holes and air passages (quarter-inch holes in the bottom) were
provided for ventilation. The birds were wrapped in cloth, or panty
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hose, to restrict movemefit, and eye coverings were used which
greatly inhibited auditory noise and caused a “catatonic” like state
of inactivity. A layer of San-O-Sil (trademark) impregnated with
water-soluable neomiocin was placed in the bottom of the luggage
in order to prevent a toxic contamination of the air by ammonia in
the birds excrement.

Clandestine Release

_5r Most are familiar with the magic tricks that seem to
produce large numbers of birds from nowhere. In fact, birds
transport well in the outside or inside pockets of large overcoats.
Consider a large inside pocket near the bottom of an overcoat. If
one were kneeling, say to feed the park pigeons, it would be a
simple matter to release several birds from underneath the coat.

8 One particular method was studied which would be
convenient for the release of a number of birds over a short period
of time. An access hole was provided in the floor of an automobile
through which one or two pigeons could be placed onto the road or
parking lot. The pigeons walked from underneath the car and
immediately took flight upon reaching daylight. Figure 41 shows a
pigeon with harness and weight that has just taken flight after being
released by this technique. If the automobile were in a parallel
parking area with adjacent parked cars, it is conceivable that several
birds could be released by this method, even under close surveil-

s, . g

FIGURE 41. Pigeon In-Flight After Clandestine Release
SECRET
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lance. Various methods ranging from shopping bags to briefcases
with “trick bottoms” could be tried in the local area during training

exercises.
The. | Loft

487 The loft in the target area must be completed prior to
arrival of the first birds. This includes perches (a collapsible egg
crate frame of % in. plywood), nest boxes (if they are old birds),
and an adequate supply of feed and medicine (see appendix C for
the prevention and cure of disease). A grown pigeon will eat about
an ounce of feed per day, and a few pounds of grit will last a
month for 50 birds. The loft must be well ventilated without
noticeable drafts. The colder the temperature, the better the birds
thrive (the Alaskan loft has experienced temperatures of 40 degrees
below zero). However, high temperatures (above 90 degrees) will
precipitate disease and severely degrade performance. If loft tem-
peratures above 90 degrees are to be expected (at the target area or
locally), some combination of insulation and air-conditioning must be
provided without the birds being in a direct draft. This issue cannot
be taken lightly, particularly with young birds.
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PART 7
SUMMARY AND CONCLUSIONS

S It is felt that the quality of photographs collected over the
Washington Navy Yard is adequate for satisfying a high-resolution
requirement. Furthermore, the chance of overflight, shown in
Figure 33, certainly demonstrates the feasibility of getting the
camera over the target. An unexpected result of this ten-month
effort was a lack of data sufficient to predict the performance of
relocated birds. This is due primarily to the initial allocation of
priorities dictated by the constraints of manpower and funds.

Photographic Quality

(S/TK) Of 36 camera flights over the Navy Yard, six collected
23 images of some portion of the target. Mensuration on 53 samples
varying from 3 inches to 37.5 feet showed an average error of less
than 1.6 inches. Perhaps of greater interest is the mensuration of 22
small objects (less than 2 feet) which showed an average error of
about % of an inch with 90 percent of all errors less than 1.8
inches. In comparison with KH-8 photography of the same target,
the avian system was rated as having a higher image interpretability
as well as the ability to see smaller objects. The National Imagery
Interpretability Rating Scale (NIIRS) ratings were 7.8 for the avian
system and\ \Furthermore, it is believed that the avian
system, due to its extremly low altitude, has a high potential for
using color photography (SCAT) for materials identification (see
Table A4 in Appendix A).

Camera Research

8 Tt is felt that the camera can be brought from
research to operational status within the time frame of either plan
discussed in Part 6. However, it is suggested that the following be
considered carefully:

1. The field replaceable shutter assembly has greatly contrib-
uted to system reliability. However, a method for measuring
shutter speed in the field should be developed as a check on
system performance. Low shutter speeds were the primary
cause of image blurring on this project.

2. A method should be developed for identifying the type,
location, and degree of light leaks prior to each mission. This
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problem is not difficult to solve and would provide a most

important check on system performance.

3. An effort should be made to reduce the weight of the
Ssystem, particularly the method of harness attach-

ment which is subject to periodic failure. Research in this

-area would improve bird performance.

4. Some barrel distortions in the

lens were observed

at the edge of the field of view. Mensuration accuracy could
be improved if the lens were calibrated or redesigned.

5. Appendix B contains low temperature data and suggestions

for providing a low temperature system.

457 Some preliminary research was conducted to increase the

lateral coverage by use of a miniature panoramic camera which has

the same weight as the current

system. The lateral

coverage is adjustable and would increase the oblique photography
to the right and left of the flight path. Figure 42 is a picture of this

FIGURE 42. Miniature Pan Camera
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FIGURE 43. Pan Picture With 180° Field of View

"CON NTIAL

miniature pan camera. Figure 43 is a picture taken by this first
research unit with a 180 degree field of view. The goal would be to
achieve the same photographic quality as the current avian system.
However, no further research is planned at the present time. The
point here is that increased coverage would provide increased
intelligence and, therefore, fewer flights and less risk.

Bird Performance

487 The ultimate goal should be to provide a hard core
operational kit of birds which have been trained over local targets
and selected for proven performance. These birds would be held at
a local operations-type loft for rapid deployment to any target area
with confidence in the expected performance and reliability. It is
felt that the key ingredient in achieving this goal is the local loft
and the dual involvement of research and operational field person-
nel. Aside from providing a training ground for personnel and a
proving ground for new ideas, such a loft might act as a vehicle for
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fusing together the practical problems in the field with the science
of research.

Concluding Remarks

A% Whether or not sufficient data has been presented to
warrant the initiation of an operational plan is dependent on the
importance of the intelligence need in relation to the risk and
logistic complexity in the field. It is hoped that this report contains
sufficient data and candor to allow those concerned with the
intelligence requirement and field operations to form a proper
judgment. It is suggested that an active interchange between
research and the concerned parties may provide a plan with
acceptable risk and logistic complexity, and clearly identify the type
and degree of research required for adequate support.
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APPENDIX A

EVALUATION OF PHOTOGRAPHIC COVERAGE

(Prepared by NPIC)

" Section 1 Summary

1.1 Introduction
487 During the past year (6/76-7/77) the National Photographic

~ Interpretation Center has provided analytical and production support

for a research study (Tacana) being carried on by the Office of
Research and Development/Operations Technology Division to de-
termine the feasibility of using an avian (pigeon) platform for
purposes of collecting overhead reconnaissance photography. This
support has included:

— The evaluation of the system imagery for exploitation
purposes by the Imagery Exploitation Group (IEG) and the
Technical Services Group (TSG).

— Assistance in the camera modification development, film
. selection, and system quality evaluation by the Technical
Services Group.

— Imagery production and film processing by the Production
Services Group (PSG).

(U) Following is a summary of the results of the various studies
and observations which will aid in describing the quality of the
exploitation product from this system.

1.2 Interpretability

(S/TK) The Tacana system has the capability to acquire
imagery of an exploitation quality equal to, or better than
existing systems, including the KH-S.

1.3 Mensuration

ASAK) The Tacana system can image measurable objects of
small dimensions. Twenty-two measurements made of object di-
mensions of 3 inches to 2 feet indicate that 90% of the errors (from
ground truth) are less than or equal to 0.15 feet (4.5cm). Fifty
percent of the errors are less than or equal to 0.06 feet (1.82cm).
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1.4 Digital Image Manipulation

S  Interactive Digital Image Manipulation techniques
clearly reduce the imaging effect of directional smear some-
times produced by the Tacana system. The beneficial effects of
other IDIMS techniques (to enhance the detail of shadows and
highlights, reduce grain noise and clarify fine detail) were less
obvious. These techniques will usually benefit any general film
imaging system (including Tacana) that has acquired threshold level
detail imagery (where density and resolution information is almost
present).

1.5 Image Quality Analysis

XS) The Tacana system has the potential to acquire imagery
of less than 1 inch (2.54cm) GRD under optimized conditions of
lighting, platform stability, camera reliability, and flying height.
Most of the time the system will perform at a lower quality level
due to the unpredictable nature of the platform and variable flying
heights. A camera shutter speed of at least 1/2000 second is
required to produce a reasonable percentage of sharp (non-smeared)
images from a given flight

1.6 Film Selection

j,SfThe Tacana is a fair weather (with sun) system and is
adaptable to both black-and-white and color films (EK 3410, FE
6526 and Aero Color Negative 2445). Because the camera is a fixed
exposure unit, clear sun (no clouds or heavy haze) acquisitions of
Jess than 20 degrees solar elevation will require a faster film with a
resultant loss in overall image quality.

1.7 Other Summary Comments

1.7.1 (S¥ An avian (pigeon) platform can be used to
acquire imagery of a specified target area. Of 36 test flights
evaluated over the Washington Navy Yard of a designated target
(Willard Park, the Navy Museum display area of about 64,000
square feet), 6 flights acquired 23 images of some portion of the
park.

1.7.2 (U) Throughout this study, image quality was com-
promised due to poor camera reliability (i.e., power failures,
shutter breakdowns, light leaks produ