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A BOAT MARKING SYSTEM FOR
USE [N THE SOUTH VIETNAMESE DELTA (U)

I, INTRODPUCTION

The strategic importance of the Mekong Delta is now well recognized,

g gadad

and in many ways the Delta provides a testing ground for the Asian Commu-

nist's theories of guerriila war. Although there are no known North Viet-

P § PO

namese troops in this area and it is at the farthest reaches of the enemy 3

TR

supply line stretching down from North Vietnam, the Viet Cong often seem k
to exert varying degrees of political and economic control throughout much
of the region. Whi'le the introduction of North Vietnarese units has al-

tered the naturs of the fighting in much of thke northern part of South

Vietnam, the Mekong Delta remains a true guerrilla war.” It is the largest

and by far the most important area in which we are faced by a largely in-
digenous, irregular force.
The recent decision to commit significant American ground forces to
the Delta is a recognition of the strategic importance of this area, and
the performance of these units is critical to the outcome of the war. U.S.
troops have proven their ability to defeat and destroy the reqular enemy

formations sent down fiom the North, but the war in the Delta poses the

: s a2 nmt s
S e Ao 2 o b L2 S S e Gk 3 LA A

much more complicated political, social, economic, and military interre-
lationships of guerrilla warfare for free world farces.

If the Delta is the key to South Vietnam, then the rivers, canals,

PETRTTEY ¥ L AU SR

swamps and paddies are the key to the Delta. The small boat is to the

people of this area what the family car is to the inhabitants of suburban

: America. During much of the year, most of the inhabited areas are

X *This does hot imply that only small Viet Cong~units operate in the
; Delta, as the Viet Cong often mount battalion size opcerations,
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surrounded by water, and boats provide the only method of transportation.
Even during the dry seasons, water transport often is the most ef=~
ficient and fastest method of traveling. At the present time, however,
the thousands of miles of inland waterways in the Mekong Delta confer a
myrijad of advantages on the enemy. Some of these advantages are briefly
listed below:

1. They provide the enemy with fast lines of communication and
supply.

2. They allow the enemy to rapidly assembly and disperse for
offensive action.

3. They allow the V.C. to hide among the heavy flow of legiti-
mate civilian water traffic.

4. Because the inhabitants of the Delta are dependent on the
interna)l waterways for transportation to move their goods
to market and to ship necessary products from the larger
urban centers, the enemy has been able to collect large
amounts of supplies moving on these water routes as taxes.”

5. Present tabies of organization make it very difficult for

friendly forces to put enough small patrols on the water
routes capable both of surviving potential enemy ambushes
and still denying the use of the inland waterways to the
enemy .

That the enemy has made good use of these advantages is evidenced by
their complete or partial control of many of the areas in the Belta. In-
telligence estimates claim that the Viet Cong have somewhere between 4,000
and 7,000 boats engaged in running supplies and men on the Delta's inland

waterways.** In addition, the Viet Cong are able to coerce or persuade many

South Vietnamese boat owrers tc employ their vessels on a part time basis

*These taxes are often money payments.

**Weekly Intelligence Summary and Vietnam Report, 20-66, Headquarters,
U.S.A., J.F.K. fenter for Special Warfare, (SECRET)
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for Viet Cong activities. Perhaps the following yuote from a study en=
titled "The V.C. Tactical Use of Inland Waterways in South Vietnam' best
summarizes the situation.™
The V.C. presently have the waler transpoitation capa-

bility of moving enough supplies and materials to equip all

their forces in the Delta and to indefinitely maintain the

present level of combat. They are also capable of substan-

tially increasing the tempo of combat in the Delta with the

water-borne supply system remaining relatively unhampered.

...The only restriction they face is interdiction by air.

This restriction, however, is effectively countered by mov-

ing at night or covertly by day. Fresently the V.C. are
capable of moving battalion-sized forces by boat.

The major American effort to control enemy water mobility in the Delta
is carried out under the code name, ''"Operation Game Warden.'' At the pres-
ent time approximately cne hundred, 4-man, 32-foot PBR's are assigned to
patrol along the three major rivers of the Delta.*™ These boats are usually
employed in 2-boat patrols, sometimes in conjunction with armed helicopters
during davlight and nighttime hours. Table |, found on the following page,
summarizes the activities of these boats under '""Operation Game Warden'' in
the menth of August, 1966.

While '"Ope:ation Game Warden' bas wet with limited success and is an
exczllent first step, iL has not stopped the enemy's water mobility on the
major rivers which it patrols; and it has not even begun to challenge the
enemy's ability to move supplies and troops by water in the many side chan-

nels and streams outside the reaches of its 2-boat patrols. The major

“Order of Battle Study, 66-4h, V.C. Tactical Use of Inland Waterways
in Scuin Vietnam, English Edition, Combined Intelligence Center, Vietnam.
(CONF IDENTIAL) .

#iThis force will eventually be built up to 120 boats under present
plans.
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TABLE | _
i Summary of Game Warden Operations
g for August 1966
] — Day Night Total
. Number of Patrols 398 519 917
k Total Contacts 35,027 12,613 47,640
: Boats Inspected 8,633 2,090 10,723

Boats Boarded and Searched 8,789 1,550 10,339
3 Suspects Detained -—= -—- 547
3 Patrol Hours --- --- 19,631
4 Average Patrol Length - -— 9.3 hrs.
r Total Possible Monthly Patrols --- - 2,113

e

factors which have served to limit the success of Game Warden are listed

4 below: '

1. The heavy normal civilian traffic makes it relatively easy ) : 3
for enemy vessels to hide within this traffic, and it is S
almost impossible for the patrol boats to search thoroughly
a significant part of the total traffic.

T

LG4 ol

2. There are few records of normal traffic patterns.

3. There are few effective vessel registration programs,

In many areas there is no enforceable curfew except for
the major waterways.

5. The inability of the PBR's to enter *“he many side channels,
canals, and central islands of the main rivers which they

patrol allows many suspected enemy boats to escape inspec-
tion, seaich, and capture.

As in most of Vietnam there are no continuous front lines in the Delta.

Rather there are areas of enemy and government control. Similariy, the

. internal waterways which serve as the vital communication routes for qov-

ernment, civilian, and enemy activities are divided between government~

controlled, enemy~-controlled and contested sections.” In addition, there

are some rivers and canals which are off-limits to all civilian vessels

“The contested areas are usually nominaliy controlled by the govern-
mernt forces in daylight and by the enemy during the hours of darkness.
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and many more which have nighttime curfews which forbid civilian craft
from traveling on them during certain hours of darkness.
However, to be useful as communications and supply routes, vessels
{ engaged in enemy activities must often travel through both off-limit areas
and government-controlied sections of rivers, canals and swamps, Ffor
uniess the enemy wishes to use his water mobility merely on internal lines

of supply within areas which he controls, the V,C. must freguently travel

in the government-controlled areas so that his widely dispersed forces can

; communicate arid extend their influence. At the present time the enemy

dues seem to make frequent use of government-controlled anJd contested
waterways as it is relatively easy to hide in the large volume of legiti~

mate traffic. Civilian vessels engaged in normal activities, or the other

TN TV S T T 0

hand, are less apt to enter enemy-controlled areas, especiaily at night,

T

or to violate curfews when they are rigorously enforced. The major reasons
% why legitimate civiiian boats are hesitant to enter V.C.-controlled areas

of the rivers often have very little to do with their loyalty to the central
government, but rather are simple matters of self-interest, The major

factors which inhibit heavy civilian traffic in V.C,~controlled areas are:

IR T A

the probability that the V.C. will collect part of their cargces as taxes,
the possibility that the V.C., will impress members of the crew or the boat
into their own service, the iunconvenience of having to listen to V.C.
propaganda harangues, and the fear of American and South Vietnamese air-

- craft and artillery strikes.
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Ii, USE OF A SIMPLE BOAT MARKING SYSTEM IN THE MEKONG DELTA

)
azndl

Conversations with Novy personnel comnected with Game Wardaen and

el e

othar related operations revealed that they face o major ldentification
problem la teying o control the V.C.'s watar mobiilty, Sincn the PBR'p
are largely restricted to the wida mafor rivers and cannnt penctrate the
myrtad of smaller channels and canals which run InLo these rivers, they
cannol. patrol those areas |n which the concentyation of enemy boats i3
apL to be greatest, As It Is dIfflcult, If not Impossible, to prevent
casy cnblronce and oxit from these side chonnels and canalg, the PBR crews
have no way to distingulsh fram the norinal traffic flow thode bouts whlch

hod entered known or suspected V.C. basc orcas, Whilo the knovilcdge that

o beot had entered such &n aras would not solve all tha problems facing
;),Wﬁ,, .. Game Warden operations; Ft-could provide the crews with a valuable ald in
thelr patvolling duties,

4 simple bost marking system might provide one possible mothod for
a PBR to dotermine whathar a boat, which had haen stopped for Inspection
and/or search, had antersd & known V.C, bage area or waterwdy and possl-
bly to trace Its routs. While such a system and some speclfic operational

uses wlll bo discusped later, It might ba helpful to briefly outling one

possible basle boat marking systom which mlght be used In the Mekang be'ta,

Undervater dissamlInators would ba placed by the patrol boats, alee

F craft, or geound parties In rlvers or canals ot polnts V.U. boats wera
‘ .
E gigpected of crozsing,”  These devices would relesse a )igquld which would

sproad across the surface of the watar and mark any boat which pagsed

Whcar points viowid usually be on FIvers, 6Lroams, or canals Teading Y
Into knowm enemy base arcos, They would be selected to minlmize the change
of legitimate clvillian boats crossing these polnts,

SECRET

T

T




LB N

FR SRR ATETSE

Skt

e e R

ToRAT

Aottt

[ T

R

Hi-B09-RR SECRET 7
within approximately 300-600 meters downstream from the disseminators.,
The chemical would be virtually invisible on the surface of the water,
ospeclally'nt night, and would be invislble to the naked eye on the marked
vessal. In eddition, it would be possible to use disseminators which
would be able to turn themselves on and off, thus giving them the ability
to mark only those hoats which pass ihe disseminators during curfew while
leaving vessels traveling in daylight unmarked. Also, it is important to
note that the marking chemlzal on the surface of the water usually dis-
perses at o maximum distance of one~half mile from the disseminators.”
This means that there would be little danger of marking chemicals drife-
ing Into arens where legitimate or friendly vessels are normally stationed
or traveled. In other words, it would be possible fo lay a fairly well de-
flned strip of marking materials across a canal or river.™

Each PBR would be equipped with some type of ultraviclet and/or infra-
red light to enable It to detect any vessel which had been tagged by passe
Ing through a marked arca or waterway, The range of these lights would be
from 2~20 meters, depending on the type of lights selected and the degree
of darkness, According to men who have participated in Game Warden apera-
tions, this would not Interfere drastically with their present method of
operations, as it Is now standard operating procedure to approach close
enough to many boats whén inspecting or searching them to bhe well within

the range of the detection equipment,

“The Viguid spreads evenly over the surface of the water: one drop
will spread avenly over one square meter or ven Square melers of water,
It 5150 takes o certnin minimum concentration to mark a boat Successfully.
Thus by the time the marking material drifts about 400 meters downstream,
it is 50 dispersed that it will not mark a vessel,

*pont Narkers (U), Final Report by M, Beacham, U, Michols, and
R. Modigson, Amorican Cyanamid Company, ARPA Ordes No, 256.(CONFIDHNTIAL)
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The cost of the necessary marking and identification equipment to
carry out these operations is relatively small. The cost of the dissem-
inaters, including the necessary chemicals, might range from $5-$5)", de-
pending on the size of the unit selected. For example, the cost of the
disseminators and chemicals to mark a river 300 meters wide for a period
of 12 hours would probably be well under $100. The detection devices
would range from $50-$1,000, depending on whether ultraviolet, infrared,
or some combination of the two were selected.

At first glance, the major drawback to a boat marking system for the
Delta is the problem of a potentially high false alarm rate.” Such things
as the frequency of curfew violations and mistakes in the location of dis~
seminator devices would insvitably mark a certain number of innocent boats.

- This system, however, is-not designed as a universal answer to the problem
of enemy water mobility in the Dalta. Rather, it Is intended to serve as
an aid to operations such as Game Warden, which are presently under way,
or other new attempts to hinder the enemy's water mobility, The fact that
a boat was marked would not necessarily be taken as complete evidence that
the boat was engaged in Viet Cony activities. It could, however, serve as
an invaluable aid to patro! beats engaged In Game Worden operations in de~
termining which hoats out of the thousands of daily contacts should be sub-
Jectod to close search. |In some cases, especially those in which & hoat
had several different marking codes on it indicating that it had passed
several disseminators on a relatively long Journey, marking would be suf=

ficient evidence for at least detentlon and further Interrogation., Also

TR Ta problom w1l be more thoroughly discussed In a later seetion
glving some speciflc operational examples of posslhle uses of o bonat
marking system,
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one or several marked boats traveling with a larger group of unrarked
vessels would be highly suspect.,

In summary, a boat marking system intelligently zpplics to specitfic
caces in the Belta ~ish! bc a substantial aid in helping Lo kinder tre
present free movement of enemy vessels on the vitally irportant irternal
waterways of this arsa. To be successful, however, it is essential that
the system be employed only on the basis of good, recent intelliy:irce in-
formation. In fact, as we shall see in our operational scenariovs, the
system is designed o make use of the large amounts of generai .nielli-
gence available Lo Game Warden operations,

Fil. COUIPMENT AND CHEMICALS MHECESSARY FOR A BOAT MARKING

SYSTEM IN THE DELTA

The necessafy equipment and chemlcals for a boat marking syste~ can
be dividaed 1nto three basic categories: marking agents, dlspersicn de-
vices and detectlon equipment, What follows 1g a briel discussion of

presently avallable equipment or ftems which could probably be procured

In under 8ix monthe.'

A, Marklng Agents

A great deal of vork has been done over the last three years on siit-
able marking ngants. Tha most sultable chemicals would probobly be sore
type of fluorescent photphor which world be excited by ultraviolet light,
Two basl¢ voarletics of phasphars are leading candldate materials for o

boat marking syscem, The First, ond simplest, 1s an ardinary long-vave

vitraviolet phosphor which emtis a visible glow when excited by an

TPrabably moat 1tems could be ready (n under f month.
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ultraviolet light source. The second is a phosphor which, when excited
by ultraviolet light, emits in the infrared. The emission of this vari-
ety of phosphor is not visible to the naked eye and an infrared imaging
device must be used to detect its presence.

There Is a wide range of different coiors avallable for coding ar-
rangements, and two or three different types of phosphors could be mixed
together to further ingcrease the porential number of usable codes, At
the present time there are well over 20 different codes available that
can be distinguished by the naked eye, Actually, the probable number of
cades which could be employed would run into the hundreds.

The American Cyanamid Company, working under an ARPA-AGILE contract,
has developed the necessary dispersing agent to spread the phosphors on
the surface of the water.” The marking agent, when combined with the
dispersing solution, is hardly visible on the surface of the water, espe-
cially at night, In past tests, one gallon of marking solution per hour
has been sufficient to effectively mark any boat which passes on a 300-
meter wide I'iver within 400 meters downstream of the disperser., Dr. M.T.
Beechem, the project head at American Cyanamid, estimates that if the per-
centage of phosphors to solvent were increased, less than one-half gallon
per hour would effectively mark a vessel on the same 300-foot wide river

within severa)l hundred yards downstream of the dispersion devices,*”"

“pmerican Cyanamid Company, ARPA Water Marker, ARPA Order 386,
Amendment 13,

“The phosphors are harmless and non-toxic in the quantities which
would concelvably be used. For toxicity studies see Appendix . At
last report, however, the disseminating solution could still he detected
by some people by its odor at close range.
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B. Basic Marking Agent Dispersion and Delivery Systems

1. Underwater Dispersion Devices

For most waterways in the Delta some form of underwater dispersion
device would probably be best. While little formal work has been done in
developing an operational dispersion device, the necessary devices could
be extremely simple. Both Dr. Beechem and Mr. frank X. Webster of Metronics
Associates, Inc., of Palo Alto, California, estimate that no more than one
or two months at the most would be necessary to come out with a working
prototype of the necessary dispersion devices.

Two basic dispersion device configurations appear practical. The
first would be & device similar to that already used by the American Cyan-
amid Company in its tests. This Is simply a metal container with holes
cut at the top and bottom. When in the water, the difference in pressure
on the top and bottom holes serves to force the marking solution from the
container. The size of the openings at either end of the container deter-
mine the rate of dispersion. Dr. Beechem indicated that it would be pos-
sible to devise the necessary mechanisms to permit this kind of dispersion
device to turn itself off and on, thus enabling it to mark an area of a
river or canal only during hours of curfew.

The second configuration might be a container for the marking agent
and a battery-operated motor which would perhaps power a simple screw-
type mechanism which would serve to propel the marking agent into the
water at a controlled rate. This device could also have the ability to

turn itself on and off.
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BOAT MARKING SYSTEM
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2. Size of the Devices

The dispersion devices would come in a variety of sizes depending on
the nature of the planned mission and the planned method of delivery. They
would range from small quart, perhaps even pint-sized containers, for small
relatively slow moving rivers and canals, to large 50-gallon oil drums for
larger rivers where long periods of marking capability are desired. For
use with a 32-foot long PBR presently employed in Opefation Game Warden,
the smaller sized dispersers, up to 10 gations, would probably be best.
Crews of these boats say that the larger devices would interfere with the
performance and operation of the vessel while they could probably carry
up to five three- to five=gallon containers with little trouble.

The larger devices would probably be used when it was necessary to
mark a section of waterway for leong periods of time, up to a week, while
the small containers would be employed wnen only one or two days of cover-

age were necessary.

3. Anchoring of Dispersion Devices in the River

Two methods of insuring that the dispersion devices remain in their
original position seem possible. The container would be made buoyant and
attached to the bottom of the waterway by a rope and anchor, This method
would prohably have tc be used with the simple pressure-activated disper-
sion devices in order to keep them clear of the mud of the river beds which
would clog their intake and escape holes and render them inoperable.

These devices might, however, be vulnerable tc¢ sweeping operations if
the V.C. discover the nature of the boat marking system and the approximate
location of the devices. If this becomes a problem it might be necessary

to employ the hattery-operated, screw-fed disseminators. These would be
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weighted to sink at least partially into the bottoms of the waterways in
order to frustrate V,C. sweeping operations.

1f even more security was desired the device could be weighted so
that

it buried itself completely in the bottom leaving only a small tube

remaining above the water. This is iilustrated in Figure 2 (page 12).

4. Non-Underwater Dispersion Methods

While underwater dispersion devices seem to be most suited for the
major ity of operational requirements in the Delta of South Vietnam, in -

sone special cases other methods might be profitably employed.

a. Aerial Spraying in Stagnant Areas. Some of the swamp and paddy
areas in the Delta are navigable by small shallow-draft sampans. The V.C.
use these routes to avoid an especially well-patroled section of waterway )

or when carrying obvious contraband such as troops or arms. Since these

NI S

areas are largely stagnant, it might be easier to simply spray them from
the air if one desires to mark vessels which travel through these areas.
The phosphors would simpiy be mixed or dissolved in a solution that would

keep them afloat for up to a week at a time,

b. Direct Contamination of the Enemy Boats. At : present time it

is a fairly common practice to employ a combined team of PBR's and several f
helicopters on Game Warden missions In the DCelta. For there are many small

side channels and heavily overgrown center islands with small channeis

running through them in the major rivers of the Delta, and the PBR's are

not able to penetrate these arees., Therefore, enemy vessels which are

spotted by the patrol boats and wish to avoid inspection often seek shel-

ter in these side channels or in the center islands. Hclicopters are )

used to locate and attack any vessels which seek to avoid iaspection in é
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this manner. The helicopters, however, often do not succeed in destroy-
ing all the hoats seeking to escape in such a manner. The additicn of a
two to five gallon tank and sprayer to one of the helicopters participat-
ing in these patrols would enable the pilot to mark virtually all the boats
seeking escape in the above-mentioned manrier for possible later identifi-

cation.”

C. Detection Devices

While a wide range of both military and commercial detection devices
are available, most of the presently available systems would fall into
two categories. The first would be some type of hand-held or ship-mounted
ultraviolet light with an effective range of one to twenty feet depending
on lighting conditions for use with ultraviolet excited phosphors which
emit light visible to the naked eye. The second would be a combination
of ultraviolet searchlight, infrared imaging device, and image intensifier
for use with phosphors which are excited by ultraviolet light and emit an
infrared signal. Various types and capabilities of these lights will be

more fully discussed in the following section,

D. Systems Presently Available

The following is @ description of two pussible boat marking systems
which might be availabie within one to four months of the time from which

the decisicn was made to test them.

“1 &¢n a bit hesitant to include this direct contamination portion in
this study because of the resistance it has encountered on the grounds that
if we can spray them we can shoot them instead. However, several partici-
pants in these combined PBR-helicopter operaticns suggested this idea to me
and maintained that it could prove useful without lessening the effective-
ness of present operations.
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System Number One: Pressure-activated, underwater and/or aerial

dispersion device plus simple ultraviolet phosphors plus boat-mounted
UV searchlights.

This system would allow the marking of any river or canal for from
100-800 meters from the location of the dispersion devices depending on
the rate of dispersion of the marking solution. Any boat passing over
this marked section of the river would be tagged. Boats passing at
greater ranges than those indicated above would probably be unmarked,
especially if they passed more than a mile from the site of the disper-
sion device. Thus it would be possible to mark a limited and fairly
well-defined section of a river or canal. Also, this system could have
the capability to turn itself on and off so as to mark a river only dur-
ing curfew; boats passing the site of the devices when the waterway was
legaily open to legitimate traffic would not be marked.

Each PBR would be equipped with an ordinary longwave ultraviolet
searchlight.” This should enable the crew to determine whether a boat
has been marked at ranges up to 10 meters at night and, if the patrol
boat provides some shade in daylight hours, at ranges up to 3-5 feet

during daylight hours,

System Number Two: Pressure-activated underwater and/or aserial dis-

persion device plus ultraviolet-excited, infrared-emitting phosphors,
plus UV light source and infrared imaging device.
This system would use the same dispersion devices and methods as

those employed in system number one. Instead of the simple ultraviolet

*The use of a longwave instead of a shortwave ultraviolet light
substantially reduces the danger of eye damage as this is the type of
light that is used for commercial ultraviolet lighting effects with

perfect safety,
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phosphors, however, it would employ a phosphor which, when excited by

Fight, would emit in the infrared. While the simple longwave phosphors
employed in system one emit a glow visible to the naked eve, the light

given off by these infrared-emitting phosphors can only be detected by

k using an infrared imaging device similar to that used on present infra-
red weapons sights.

The advantages of this system over the previous are twofold: first,

it permits the identification of a marked vessel without a vessel know-
ing whether or not it is marked; second, it increases the maximum detec-
tion range; at night it would be possible to detect a marked boat at
ranges in excess of 10 meters. During daylight ‘hours, however, the de-
tection range of this system would piobably still be under 10 feet.

Combination of System One and System Two: As has probably been

RUNCiL S ks

noted, ihese two systems can easily be used in combination or sequence.
For example, system one, which employs the simple visible-emitting long~

wave phosphors might be employed first. When the enemy disccovers the

| nature of this system and begins to acquire ultraviolet lights to deter-
mine it a boat has been marked, we could then switch to system number two

in order to retain some eiement of surprise and mystery for a longer period.

Lt o b e 2t b e

IV. SOME OPERATIONAL EXAMPLES OF POSSIBLE USES OF A SIMPLE BOAT
MARKING SYSTEM IN THE DELTA

Perhaps the best method of illustrating the uses of a simplified

boat marking system in the Delta areas of Vietnam would be to cite several

typical situations and explain how such a system might be employed in each

of these cases.
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While the topography and sltuations described below da not begin to
cover the broad ranga of actual sliuations encountéred in the Delta, they
are Lypical of encugh of vhe problems present thare to provide an ade-

quate conceptual tescting ground for any boat marking systam,
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Geogrophlce] Setting, On the above map we arg presented with a falrly

roprasantocive goographlical picturs of the envirommgnt in which many of
our pratent Game Warden oparatlons are toking placa. Anywhere between 10
and 15 POR's mlpht ba assignad te patrol tils 20-30 kilomeler strotch of
rivar and Gama Wardan pparations would normplly he Vimfied to the mpin
vivar chanmnels, Hovice tho axtramily large nunbgr of alde ¢hanngls, connls

and smaller gtreams and/or vivars wileh load of f the maln chonnels, The

SECRET




T P

T T TR T T T PR MR

4

4

o
P T T

H1-809-RR SECRET 19
POR's, however, do not nomally enter these side waterways,” Lat us assume
thot there are two sizoble homlats tocated on this seetion of the riyer,
both of which are normally under RYN contro) and that the PBR's patrolling
this gtretch of river #re bosod at Tri Dinh, Lot ys 8130 adsume that to
the north of tﬁe rlvar 16 & knowm V.0, base arva and that to the south of
tho rivar 1% an ares normally under unemy control, Yha following examples
iNusteate some of the ways In which a slaple boat marking system might he

profitably omployed In thls kind of geoyraphle satting,

Problem #1:  Legitimste Caranas Cestinad for V.C. Use

Tha V.6, ugg the Hekong Daltn o6 o revource base 1o feud and suppord
thelr troope otatlionod hoth Inslde the Dalta and In surrounding areas.
They must, however, not only acqulire the necassary resources but trinsport
them from thelr place of aequisition (v thelr wldely dlspursed boase nreas
and foregs. Attompls st Intardicting Lhe anemy’s movements of such |Lamg
a5 foadstuf s and medicinas has baun largaly frustratad by the faast that
guch ftums are '"legltimate” cargogu, For the Dalta not only supplies the
angmy with much of his food, bul 14 algo Lhe major supplicr of food for
the GYN., Thus, Tt I almost Imposyible o distinguleh V.C. boots curry=
Ing rice, Tlsh, sali, medicines, oftc., Trom the larga numbars of other
boots carrying exactly the sama caryoes, The only differenca batween the
v,0, and normal clyiVion veraels and cargecs 18 thalr fing) dactination,

With rafarence to Map 11 on the followlng page, et us examing the

way the V,C. might dedlver so-callod "agitimate" ¢argoos Lo Lhalr bass

Yhe PDITIS are Lon VUINGFanTe 1O minas ond ambusngs Lo 6hlar thase
narrovl viLerwaye,
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areds and why present efforts to hinder such movement have been only mar-
ginnlly effactlve, 77

Lat us aggsumg that a V.,C. food smuggler beglns his Journey from Trl
Dinh Ir an attempt to supply the V.C, base area north of the main river,
In many cases, eepeclally with food end medical supplies, he might actu-
ally buy his eargo In Tri Dinh, nstensibly for dellvery at another govern-
ment town further up river, Thus our smuggler will often have the correct
papers In his posisesslon during much of his journey,

The V.C, supply hoat starts Ils journey west from Tri Oinh, His only
myJor problem n completing the journey 15 to s)ip successfully Into one of
the many small channels which lead from the major river to his final desti=

natlon In the V,CL. base orea. For once he laaves the main channel, he tan
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no longer be Interdicted by the PBR's.” Veterans of Game Marden opera-
tions testlfy to the extiremely small |lkelihood of elther apprehending

o boat as it enters a gide channel or Interfering with its delivery of
supplies to the enemy once it leaves the main channel under present Game
Warden procedures, equipment, and force IévelsA Horeover, even if an ac-
tual V.C. sampan carrying a "legitimate'' cargo is stopped, inspected, or
searched by a PBR, there is presently no way of distinguishing it from the
many ldentical Jooking innocent craft carrying exactly the same cargoes,

According to naval officers familiar with such Game Warden operations,
a workalle boat marking system which didn't interfere with normal opera-
tions might be helpful in coping with thls problem. 1f water marking de-
vices were placed approximately at points on the waterways leading into
the V.C, base area 1t could be possible for the PBR's to tell whether a
boust vhich was later stopped by a PBR patrol had entered this area.** 1f a
color coding system were used, it might also be possible to determine the
approximate route which the vessel took.

While in most cases the limited range of this system would restrict
identification of marked boats to those vessels which the PBR's inspect
and/or search, [t would still be helpful because at the present time there
i no way to identify mest V.C, "legitimate' cargo carriers even if they
Yevest

are stopped by patrol boats. 0f course, the value of such Information

*In some areas, however, Vietnamese police or Junk forces might still
pose some danger to a V.C., supply boat.

*Possihle methods of inserting the dispersing devices into waterways
will be discussed at the end of this section.

*ikfpproximately one-quarter to one-third of all boats sightud by PBR

patrols come within range of the detection system at the present time under
normal operating conditions.
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will vary according to the exact nature of each area and situation in-
volved, If the V.C. base area has little permanent popuiation, curfews
are generally obeyed by legitimute travelers, or there is little normal
traffic on the waterways which lead to the base area, the fact that a
boat was marked might be very strong evidence that this boat was engaged
in V.C. activities.

In other cases where there is a larger civilian population in the
enemy area and some legitinmate traffic traveling through this area, the -
information made available by a boat marking system might be of more
marginal, though still considerakle, value. For example, it gives the
interrogator on the PBR a fact with which to trap a V.C. smuggler in a
lie. Also, if used in conjunction with inteliigence information, it will

help point out V.C. suspects.

Problem #2: Cortraband

While it is at the present time very difficult for Game Warden patrols
to identify V.C. vessels carrying ''legitimate'' cargoes, this problem is nat
as great for boats engaged in carrying obvious contraband. If items such
as arms, ammunition, explosives, enemy documents, etc., are found aboard a
boat which is searched, there is little doubt that the crew are members of
the Viet Cong. Yet the actual identification of such enemy contraband car-
riers is still often extremely difficult,

The V.C. are experts at concealing contraband cargo: a few of their
favorite tricks are listed below.

1. Cargo will often be hidden under extremely difficult-
to~-remove cargo such as rice, fish, live crabs, etc.

2. Cargo is concealed in a container fastened below the
hull of the vessel.
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3. Small valuable cargo, such as documents, is almost impos-
sible to find without actually t=aring the boat apart.

L, The V.C. will often travel during peak traffic hours to
minimize the chances of being searched.

The relatively long amounts of time necessary to thoroughly search
a single vessel coupled with the often large volume of normal civilian
traffic poses a dilemma foi Game Warden operators. |f careful searches
aré made, the number of boats which can be visited on a patrol is reduced;
and if only cursory inspections are made, the chances of discovering con-
traband are minimized.

In addition to careful concealment, the enemy is much more careful
in his methods of moving contraband supplies than he is wher carrying
"legitimate' cargoes. From our limited knowledge of Viet Cong water sup-
ply methods, it seems that the enemy places vessels carrying obvious con~
traband in areas where there are likely to be patrol boats with much less
frequency than it does with "legitimate' cargo carriers. Night travel,
elaborate sentry systems, detours, etc,, are often employed when moving
obvious contraband., Thus not only is it difficult to stop and identify
such boats when they do enter patrol areas, but the frequency and length
of time which contraband i5 transported through these areas is probably
less than with V.C. "legitimate' cargo.

Also, we find that even when enemy boats are spotted and identified
they and/or their crews all too often manage to elude capture or destruc-
tion. PBR action reports indicate that even when boat identifies itself
as being an enemy by firing on a PBR, the boat and/or its crew often man-
ages to escape. The large number of side channels, shallow center isiands,

and the necessary precautions against ambush which must be taken when
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approaching a riverbank all too often supply the necessary advantages
which allow the enemy to escape.”

A boat marking system might be employed for two basic purposes to
hamper V.C. movement of contraband cargoes. First, it could be used by
PBR crews to determine which boats shauld be thoroughly searched, Strips
of phosphors would be laid across all the water approaches to a Y.C, base
area in the same manner as already discussed for legitimate cargoes. Then
any marked boat found in the main channel would at least be suspect and a
search and interrogation of the crew might be well worth while. This
gould prove especially useful as the V.C. sometimes travel in convoys of
legitimate vessels. [If the convoy 1s stopped by a PBR pa.rol, unless by
pure chance the V.C. boat is s{ngled out to be searched first, it usually
has time to reach the safety of the banks, center islands, or side chan~
nels. A boat marking system might enable the PBR's to spot V.C. suspect
vessels much more quickly among their cover of legitimate companions.

The second major advantage of a simple boat marking system in V.C.
contraband operations is that it allows the PBR's to detect suspect craft
when they are empty and do not fear being stopred by patrol boats for
search and inspection. For when the V.C. vessels are loaded with contra-
band they take elaborate precautions to avoid contact with Game Warden
patrols and will often successfully escape. If a boat marking system is
employed, however, it is likely that many contacts will be made with empty
V.C. contraband carriers after they have delivered their cargoes and no

longer fear the approach of a patrol boat. Thus, such a system might allow

the PBR's to detect and capture suspect craft at littie risk to themselves.

*A favorite V.C. trick is to use boats to lure PBR's and other pa-
trol beats close to prepared ambushes along the river banks or over mines.
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Piroblem #2: Fishing Fleets

Near the mouths of many of the Delta's rivers, fishing is a major
source of livelihood, and much of the fishing is done at night. [t seems
that the V.C. use these fishing fleets to mask their activities, They will
use the legitimate fishing fleets as staging areas for their own river move-
ments., It is almost impossible for two PBR's to control these fishing boats
and if they begin to search the boats individually the V.C. vessels usually
have time to escape.

A boat marking system could prove useful because it might enable the
PBR's to identify suspect vessels in a fishing fleet for subsequent search

quickly enough to prevent escape.

Problem #4: Aerial Spraying: ''Lemon Sgueezer'' and ''Firefly'!

Operations

Because of the vulnerability of the PBR's to ambush from the shores
and their inability to enter narrow canals and side channels, PBR patrols
began operating in conjunciion with helicopters in what has become known
as '"lemon squeezer' and "firefly' operations. A lemon squeezer patrol !s
usual ly conducted at night and is composed of three helicopters and at
least two PBR's. One helicopter, equipped with a powerful searchlight,
goes first to locate any boats on the canals, rivers, or hidden in outer
islands or along the banks, WUpon spotting any suspicious boats the light-
ship orders them out into the center of the channel for the PBR's to in-
spect. If the boats refuse or try to evade the PBR's, the two trailing
helicopters attack them.

While such operations have been successful, it is often impossible

to destroy a large percentage of boats actually attacked in this manner.
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0fficers who have participated in such operations say that it could be
helpful to mark boats attacked in these operations for possible later
identification. |f a 3-5 gallon spray tank were attached to one of the
helicopters, {t could be possible to mark most boats within a square
kilometer. While this would not guarantee the subsequent apprehension
of boats which escape the helicopter and PBR attacks, it would allow
any American officer who later stopped one of these boats to know that

the boat was attacked by a lemon squeezer force at a particular place

and time.

Problem #5: Harbor, Beach, and Village Checks

If the security risks involved in placing the necessary lights in
the. hands of selected South Vietnamese police and army units were jus-
tified, it might be possible to apprehend some V.C. boats and crews which
are actually based in government-controlled or contested areas.”

For example, let us turn to Map 111 on page 27. Let us again as-
sume that a V.C. base area is located north of our major river as indi-
cated on the mapg and that there are several government-controlled towns
and contested hamlets as indicated. Our intelligence tells us that the
V.C. are using several of these government-controlled and/or contested
villages to buy supplies and that some of the boats in these hamlets are
engaged in delivering these supplies to the V.C. base area indicated on
the map.

As in the first three situations the channels leading into the V.C,

base area would be marked. Then RVN and/or American personnel would make

*Several PBR officers have indicated that the V.C. seem to frequently
base their supply boats in govermment and contested villages to provide
cover and protect them from air and artillery strikes.
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MAP I H)

0 1 2 34
kilometers

1" = 4 kilometers

daily inspections of the boats while they were berthed or beached in their
villages in order to identify marked boats which had entered the enemy's

base area.

Problem §6: Curfew Enforcement

If it is desirable and politically acceptable, a boat marking system
could be used tc help enforce the curfews which are in effect on almost
all of the Delta's major and minor waterways. By placing marking systems,
which are timed to turn themseives on and off to coincide w th the curfew
hours in a specific locality, at strategic places on the waterways, it
would allow PBR's, village police, junk force boats, etc., to identify
curfew violators, Whether it is helpful or practical to acquire this
capability, however, would depend on the military, social, and political

situation in each given area.
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Problem #7: Intelligence Uses

In addition to a few of the basic potential uses of a simple boat
marking system already discussed, there !s a wide range of possible intel-
ligence gathering uses. The basic system has the capability of determin-
ing whether or not a boat has passed tne location of the dispenser within
3 certain period of time.

Thus such a system might prove useful in any situation in which the
answer to whether a boat has crossed a particular line during a particu-
lar time period was necessary.

While individual commanders probably could find many specific intel-
ligence uses for a boat marking system to sult each enviromment, heed, and
operation, a few possible uses are listed below:

1. Establishing normal traffic patterns in a given area.

2. Tracing the route taken by a suspect craft.

3. Determining approximate delivery points and schedules
for goods destined for a V.C. base area.

b, Determining whether a boat has made a long or short
journey.

5. Monitoring and possibly controiling waterborne infil-
tration from Cambodia.

Probiem #6: Insertion of Underwater Dispersing Devices

A wide range of possible methods might be available for placing the
necessary marking devices in selected waterways in the Delta. Some of
these are briefly outlined below,

PBR Delivered. In some cases the PBR's themselves should be able to
insert the devices. Boat commanders have stated that they could carry sev~-

eral smaller (under 10 gallons) devices without any problem or degradation
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of the boat's performance. The PBR's could cnly be used, however, for
this purpose in areas where they normally patrol, unless some changes
are made In the areas covered by these boats. In those areas which are
patrolled only in daylight but in which a nighttime marking capability
is desired, the PBR's could plant marking devices in daylight which were

set to turn themselves on at the proper time.

Junk Force. The South Vietnamese Junk Force with Amer.can advisers
patrol many of the smaller waterways in the Delta. These units could be
utilized to drop disseminators in some cases. The fact that this force
is made up of Vietnamese personnel, however, might increase the V.{,'s
knowledge about the boat marking system as the enemy has probably suc-

ceeded in penetrating this force with its agents.

Aerial Delivery. Probably the best method of implanting marking de-

vices, especially in waterways well within known V.C. base areas, would
be by helicopter. In many areas helicopters could probably drop the de-
vices into the selected waterways at night in order to lessen the chance
of being observed. It would be difficult for the V.C. to ambush helicop~
ters engaged in these missions because there would often be several miles
of each waterway in which the marking device could be dropped. Thus the
V.C. would have to cover several miles of each canal in order to amhush

a helicopter. To decrease the chances of the enemy discovering the true
nature of the helicopter's mission, it might strafe the banks of the water-
way where this is practical. Light fixed~wing aircraft might also be em=~
ployed to insert marking devices. The Quiet Aircraft (modified, powered

gtiders) being developed by Lockheed for the Special Forces might be ideal

SECRET




]y

pE L AL et

T TR T

Clant IR LSl R

AR eIt A en et

R T e T YT T

SECRET

30 H{-809-RR

for such misslons., These planes are being desligned to be Inaudible to

the human ear at distances In excess of 100=500 feet.

SEAL Dellivery, In soms arsad, such ﬁﬂlthn flung Sau Spacial Foraes
Lone, gsouthesst of Salgon, the Navy's SEAL tsams penelrate deop Into
enomy territory on § wldo varlety of Intalligance and comiat migsions,
While the Navy persorns! connacted with thase oporations wors understonde-
ably guorded ln'tho!r cammaint? . they did indicata that SEAL teams would
have llttle trouble placlag svall dissaminators 1o the normal couren of
many of thelr operations,

V.,  TALTICAL ADVANTAGES AND WEAKNESSES OF A SIMPLE DOAYT MARKING

SYSTEM

While many of the advantagoes aidd wask polnty of o simple phosphor
hoaﬁ“marklng syutam hava naceééﬁrllyibaen bolhtad oui In the ﬁrecﬁdlng
sactiong, 4t might be helpful to briefly dliscuss the systam with this

n mind,

A, Adyontoges

The basle advantage of the use of 4 elmple bont marklng systam In
the Delta 18 that guch a system gupplameals, rathar than répluces, our
prasent Gome Warden, Junk force, and potlice sctivities, 1ts use In Goame
warden operations would not raquire the POR's to altar thair patrolling
mathody or operating procedures, For 1Lhe systam |6 danlgned (o haip thesa
patrols accomp)ish thelr present minslon,  The only addittonsl Lasks whigh
the POR crews need parform 16 handling the 1ights used for dotacting a
marked vassal, Sinca tha PRAYe alvaandy approach witkin paine bltank rangs
of & substangial miparicy of all hoats glghygd, tha systom's 1imited

range viould not ba a crltical handlcap In these coses, In oither words,
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the gyavem would bhe usceful, without any changes In tactics, because it
would encblo the PBR crews to determine which of the boats they had suce
ceeded fn Inspecting snd/or scarching had entered V.C. arens, The system
Is not dasigned to increase the number of enemy booats with which the PBR's
cumg In contact but rather to Increcase the probabliity that they will rece
ognlze an ensmy boat when 1t |g spotted.

The additlonal aguipmnent necessary Lo squlp the PBR's would be mini-
mal as most already have Infrared gear, Probably the only additional piece
of equipiient pecassary would be soms varioly of ultraviolet searchlight
and/or a subular davice for elege Inspecilon of anathar boal's hull,

In sddition to lts supplementary naturs, a 2impla boat marking sya-
tem |5 doglgndd to moke use of and Incressse thoe opsrationnl valug of the
kind of intetligence Information which ls most avallable to aperations)
commandars In tha Belta. For the magl common kind of Intellligence Infor~
matlon 16 not ¢clnss A Intel)lgence which might gtate that Co Van Tri e
taking a vampon full oY arms by the follewing routa on Friday at 10:30 In
tha meraing from Tri Dan to Phu Chi, Rathar, tha most plantiful form of
IntelVigance ta of a much more guneral nature., |v glves opproxlimate lo-
gatlons of anemy Lope oreas, viVlages !m which the V.C. are suspected of
biying supplles, conate and rlvers Yeading Inte base aress, atc, At the
prosent timo such Information 15 only marglinatly valuable for planning
spoac i fle Gome Warden opsrations bacaung of the lorge velumg of Lhis type
of lafarmation and lts genaral nature.  For ezample, & PBR base ¢ommander
might racelve Informatlon that the V,C, aro huyleg suppllos In sevaral
viliages In his area and using one and/ar severnl of ten posslhbla routas

Lo transport thase suppllas to o base somewiere In o 10~squarevmile arca,
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have several such pieces of

intelligence information., But even If he decided to reduce the number

of normal patrols in order to stake out pessible routes leading inrto a

suspected V.C, base area, he probably would

cessfully watcek all of the channels leading

not have enough boats to suc~

into that area. Also, because

of the enemy's usually good intelligence and sentry systems, it would be

doubtful whether the V.C. would use the channels being watched by the PBR's.

A viorkable boat marking system would a

take advantage of this general intelligence

1low Game Warden operations to

information; for although it

Is not possible to use PBR's both to stake out all suspectad V.C, routes

and maintain normal patrol schedules, it might be possibie to use the boat

marking system to mark all vessels which use these routes for later iden-

tification If they are stopped by PBR's In

the future.

Because the system Is hon~lethal, a higher false alarm rate is accep-

table than for lethal systems., The system
Iherease the efficlency of screenlng suspec

fan traffic flow, Thus, 1f an innocent hoa

15 only intended to be used to
t boats from fhe normal civile

t s marked, the worst that

vould happen to the boat's crew would be the Inconvenience of being de=

talned for dnterrogation, In those cases w
marked because it waes viclating curfew, thi

gerve o8 A datarregnt to future curfew viola

here an Inngcent boat wae
s Inconvenience might even

tions,

The system Is baslically ultra=simple and would require virtually no

addiclonn! tralning Lo teach the PBR crews
chemigals are safe, non-toxle® and present

most glmple pressurceactuated dlssemlnotor

to operate and maintaln, The
few storage problems, If the

ls practical, vhe dissemingting

Thce fppend T T or Tonlc ity studies,
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system wouid have no moving parts. The simplicity of the system while an

advantage in itself, also helps insure the quick availabilifty of an opera-
tionai system. The system might possibly be ready to employ on a limited

basis within 2-4 months of the time the decision was made to gc ahead.

If the system succeeds in seriously hampering the enemy's supply sys-
tem it might have several important effects on the war in :he Delta. At
first, the enemy might conceivably place the hlame for the seemingly mys-
terious capture of his boats on an informer within his own rarnks. The
sﬁhsequent suspicion and tightening of security might further reduce the
efficiency of his supply operations. By making what used to be extremely
safe jobs more hazardous, more V.C. supply boat crews might be persuaded
to defect or refuse to work for the V.C.; for many of these crews seem to
be mdde up of ordinary villagers who are forced by threats into part-time
V.C. service.

With the introduction of American ground units inte the Delta and the
increased emphasis on pacification p.ograms and population control, the
efficiency and value of a boat marking system inight improve significantly.
For as the areas of government control expand, V.C. base areas are defined,
and the boundaries between government- and V,C.-controlled areas become
more definite; the areas in which a boat marking system can be used and

the value of knowing who enters these areas should increase.

B. Weaknesses and Countermeasures

To evaluate the possible effectiveness of any system it is essential
to consider the dynamic nature of any wartime situation. 0Often what will
work in a laboratory or on a test range might not work against a real

enemy under actual combat ronditions. To the best of our abllity then, we
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must try to put ourselves in the V.C.'s place and see what might be done
to negate or decrease the effectiveness of a boat marking system.

First, let us discuss how much the V.C. would probably know about
any boat marking system which was employed in Vietnam. The nature of
security within the RYN government aid armed forces wouid make it ex-
tremely unlikely that the general nature of any boat marking system em-
ployed in Vietnam could be kept secret for very tong. Within a month
after the system was used on a major scale, the V.C. would probably be
aware that some kind of marking or tagging system was being employed to
apprehend boats which had previously been unmolested,

How long it would take him to discover that underwater dispersing
devices placed in canals and rivers leading to his base camps were re-
sponsible for marking the boats is a matter of conjecture. However, it
must be assumed that even without the benefit of covert intelligence,
the V.C. would acquire this knowledge by observing the dropping of the
marking devices, prisoner interrogation, etc. |If a straight ultraviolet
system is used, some of the covert nature of the system will be more
quickly compromised as the marking agents glow visibly when illuminated
by an ultraviolet light source, |If the system which employs a marking
agent which is illuminated by ultraviolet iight, but emits in the infra-
red is used, however, the "mysterious' nature of the system could prob-
ably be preserved for a longer time because the marking agent is not
visible to the naked eye when illuminated by ultraviolet light,

While the detalls of the system can probably be kept a secret for a

short period of time (2-6 months), it must be assumed that eventualiy the

V.C. will acquire a fairly accurate picture of its nature, Its uses, and
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its component parts, We must remember, however, that the Information will
probably reach the enemy in a piecemeal fashion, and it will probably take
some additional time to correlate his inteliigence and to recognize the
validity of his tentative conclusions.

Once the V.C. understand the nature of the boat marking system, they
must then disseminate this information both to all affected local units
and up the chain of command toward Hanci. My own knowledge of the V.C.
chain of command and control is limited, but it does seem probable that
such a process might consume a considerable amount of time. In addition,
while the system seems extremely simple to the average American, for some
of the lower level uneducated V.C. peasants who must deal with it, the
system might still seem complex and mysterious.,

Thus it would probably take the V.C, a certain amount of time to
discover the nature of the system being employed against them and to dis-
seminate this information. This knowledge, hewever, is of only marginal
value unless effective countermeasures can be devised and implemented;
and we must remember that the same rigid doctrines, static bureaucracy
and communications problems which could hamper efforts to discover and
disseminate the nature of the system would exist in devising and imple~
ment ing countermeasures. Let us now briefly examine some of the most
important measures which the V.C. could take to decrease the usefulness
of a simple boat marking system such as the one discussed in this study.

Perhaps the most logical measure to negate a boat marking systen
would he for the V.C. to keep all their supply vessels which are likely
to be marked out of areas in which they are likely to encounter Game

Warden or other allied patrols. To do this, however, would seriously
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damage the effectiveness of V.C. supply operations. For few of these
areas are contiguous, and to move from one V.(. base area to another
often requires enemy boats to traverse government-controlled and pa-
troled waterways. Whi'e to some degree the V.C. can certainly decrease
the number of boats which traverse alliad-controlled and/or patroled
waterways, it is doubtful whether this could be accomplished to a de-
gree that would negate the system without seriously damaging the enemy's
supply system and capabilities.

This approach, however, might be somewhat simplified if the V.C.
could acquire the necessary detectors to determine which of their, boats
were actually marked. The acquisition of ultraviolet lights is not in
itself difficult as they are commercially available; small, portabie
units, however, are available on a much more limited scale. Even if the
necessary |ights were acquired, the problem of distributing them to the
thousands of small vessels engaged in V.C, activities would be difficult
as would be the problems of maintenance and battery supply. To acquire
the necessary infrared equipment and image intensifiers to identify boats
marked with the infrared-emitting phosphors would be far more difficult,
For these devices are not commercially available and are fairly expensive
and sophisticated pleces of equipment. To acquire them in siynificant
quantities, the V.C., would probably have to turn to the Soviet Union, and
even then some development and/or modifications might be necessary,

Perbaps one of the most effective countermeasures which could be
enployed against a simple boat marking system under certaln clrcumstances
vould be the transshipment of cargoes using two boats to dellver one cargo.

For if the enemy could usc one clean unmarked boat to carry a cargo on the
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rivers and canals which are patroled by Game Warden forces and then trans-
fered their cargo to another boat originating from the V.C. area to which
the supplies were being shipped, there would be !ittle probability of PBR's
on the main river channel encountering a marked boat. While in some areas
transshipment might provide an effective countermeasure. in many areas this
technique would be less useful. Also, there are a number of serious prob-
lems which the enemy would encounter in trying to make use of transshipment
operations.

The first problem would be that the V.C, could never he certain exactly
where a safe unmarked stretch of waterway ended and a marked section began.
The implanting of several different marking devices in the same canal, each
with its own color-coded marking solution, would greatly increase this prob-
lem. Second, it would increase the number of boats needed for each- opera=
tion. Although turnaround times would probably be reduced for each boat
involved in some cases, the unloading and loading operations and lengthy
routes needed to reach a safe transshinment location would'probably re-
duce many of the advantages of reduced turnaround time. Third, transship-
ment would greatly complicate the present supply system, Messengers, ad-
ditional sentry boats, more manpower, and the necessity of more covert op-
erations for even "legitimate' cargoes are just a few of the problems which
the V,L, would have to overcome, Fourth, with bulk cargoes such as rice,
transshipment is a laborious and time-consuming operation, Fifih, trans-
shipping increases our chances of apprehending ¥.C. supply craft by norma)
patrol and intelligence operations. For if transshipment operations are
carried out in governmentecontrolled sections of waterway which are likely
to be ummarked, the chances of this operation being discovered by our pa-

trols or of learning of these operations by conventional Intelligence msans
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is increased. On the other hand, the closer the transshipment points
are to V.C.~controlle! areas, the greater the likelihood that both boats
involved will pass through marked stretches of waterway.” Finally, the
use of these methods by the enemy would necessitate the basing of larger
numbers of supply craft in V.C.-controlled areas or bases. At the pres-
ent time, the V.C. can base many of these boats in government-controlled
or contested villages. The present basing policies make it harder to
pinpoint V.C. base areas and increase the safety of these craft from
bombing and artillery attacks.

While it does seem that transshipment wouid offer the enemy a some-
what effective countermeasure under special conditions, the above-mentioned
costs might often prove prohibitive. Also, for every countermeasure there
is often a counter-countermeasure. And if the enemy makes these techﬁiques
effective over a period of time, it is not at all uncertain that inventive
area commanders will be able to figure out how to negate these steps.

An extremely heavy oil is commonly used in Scouth Vietnam to calk
boats. It is probabie that this oil could be used to cover the phosphors
on a boat so that they could not be detected, To be completely effective,
however, this process would have to be repeated whenever a boat which is
going to cross a patroied area thought that it might have zrossed a marked
stretch of waterway. Extreme care would have to be exercised to cover
every Inch of the area above and below the boat’s waterline to avoid de-

tection, f the V.C, began to effectively employ this countermeasure,

“Once it was recognized that the V.C. was employing this technique,
it might be effectively countered in many cases by changing the locations
of the marking devices.
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Game Warden patrols might begin to pick up for search and interrogation
all freshly calked boats.

Another measure which the V.C. might employ would be to attempt to
mark innocent civilian boats. |f enough friendly boaxs in a particular
area were marked, this would raise the 'false alarm'' rate to a high enough
level to seriously impair the effectiveness of a boat marking system.

Two methods of marking friendly boats seem possible. The first is
for the V.C. to force legitimate boats to cross marked strips of water-
way. The second is for the V.C. to secure the proper marking chemicals
and spread them in areas where legitimate boats are likely to pass.

If proper security and control measures were exercised over the phos-
phors, 1t is unlikely that the enemy.could acquire sufficient cuantities
to mark large numbers of legitimate vessels., While many kinds of phosphors
are commercially available, some of the more specialized varieties which
could be used are available in the United States on a proprietary or clas-
sified basis only, Also, if this technological kind of countermeasure
were employed against us, it would seem that the United States would have
a tremendous advantage over North Vietnam, China and even the U.S.S.R. in
rapidly developing and deploying new types of phosphors.,

Even if the V.C. succeed in occasionally forcing friendly boats to
cross marked stretches of rivers and/or acquire the proper phosphors to
mark legitimate boats, this might only marginally influen;e the effective-
ness of a boat marking system. For the large number of codes available
for use in the marking chemicals would allow us to change codes almost
daily on a random basis. This might make it extremely difficult for the

enemy to negate the system by marking legitimate boats.
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To summarize, there is a wide variety of possible countermeasures
avallable to the V.C. against a simple boat marking system. Nore of the
countermeasures discussed in this section, however, would render useless
a system which was used on the basis of good intelligence information.
In addition, most countermeasures would seem to entail changes, incon-
veniences, 2 decrease in efficiency, cr logistical difficulties for the

present eremy supply system.

Vi. REMAINING KESEARCH, DEVELOPMENT AND TESTING

While most of the chemicals, and other equipment for a boat marking
system are either on-the-shelf or extremely easy tc design, there is still
a certain amount of work to be dorie before a system should be sent to Viet~
nam for evaluation. The necessary work remaining to be done is briefly

outlined in the following sections.

A. Dispensing Devices

American Cyanamid has demonstrated the feasibility of the underwater
pressure-activared dispersing device described in this study. Their test
devices, however, differ fram what the probable final configuration would
be In several important ways. The Cyanamid device was suspended from
marker bucys flcating on the surface of the water. This method, for ob-
vious reasons, would not be suitable for an operational system, Rather
than surface anchoring, it would be necessary to anchor the device from
the bottom of river, stream or canal so that no evidence of its location
would be visible on the surface of the water,

To convert the Cyanamid devices only two simple modifications arc

necessary. First, an anchor and rope must be attached to the container.
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Second, since the Cyanamid device does not float, some buoyant material
must be incorporated or attached so that the device can be anchored from
the bottom of the waterway. Neither of these two modifications present
any problems.

If a battery-powered, simple screw-feed disseminator is desired, it
would be necessary to develop and test a new device from scratch., This
task, however, should be relatively simple. The basic components such as
electric motors, screw feeds, batteries, timing devices, and containers
are already or the shelf. What remains to be done is to select and match
the desired components to make a complete working device.,

If the ability to turn the disseminators on and off to coincide with
hours of curfew is desired, a clock-actuated shut on and off mechanism
must be designed and incorporated into the device. The people at the
Naval Operations Support Group in Coronado, California and at Metronics
Associates, Incorporated, say that this is a simple problem to solve and
that some standard devices might be suitably modified to do this job.

In addition to these modifications, it would be advisable to incor~
porate a self-destruction mechanism into the device to prevent the acqui-
sition of it and its marking solution by the V.C. Perhaps one simple
method would be t; set a sma'i explosive charge to destroy the device if
the anchor cable is severed and/or the anchor is removed from the bottom

of the waterway.

B. Marking Chemicals and Solutions

Almost all of the necessary laboratory work on suitable marking

agents has already been done. The American phosphor industry is
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advy and offers many usable marking chemicals, In addition, there
have Been many government controcts dealing with the development and
selection of candldate marking phosphors for a wide range of marking
and Identificution systoms, HNone of this work, however, has heen de<
algned to select marking chemicals to best meet the requirements of a
nimplifled boat marking system., Amerlcan Cyaramid, Edgewood Arsena),
and Leusona Moos, to nuiie a fow, have daveloped a wide range of marking
phosphors applicable to such o system, What remalns_to be done In this
fleld 1s to select tirose phodphors which beat conform to the speclfic
oparational requiremsnts of tha slmple hoat marking systom described In
this study,”

in addition to phoephor selactions, 1t might be wigse to deslgnate

o besic set of possible ¢olors .and combinations of dIfférent tvpes of

phosphors o be used &5 codes, Thls would be o relativaly simple job,
ospecially 1f the Inirl,  ystem raquired only a few dozen caslly dfg~

tinguishable codas,

¢. Elghgi anionﬁggtqfﬁ

As with the necessary phosphors, the basle work 1eft to he doma in
this Fleld Is primarlly une of selection and modificatlun razher than
new research and development, Vor there Is a wide rongs of conmercinlly
avallable, milieery lasue, and protavyps, uicraviolet, infrared and image~

Intansifier aquipnsnt vhieh would be sulcable fov a simpla heat marking

WTRTS T8 thu SROFE=ERFM roau | remsnt, 1T Lne wystLem proves feaslbie,
of factive, and deslreble, 1t probably would hs possibie to Incresse hs
perforim- "w by devaloping new photphors specificelly or this type of
operaiion,
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system, In fact, mony PUR's are oalready equipped with the nocesgery star-
Vight and Infrored devices. ANV that reatlly remalng to be done is to so-
lect and adopt an ultraviolet 1laht source which best meers the gpecific
operational requircnents of o simple boat marking sygtem.,

0, ANote on Systems Integrotion and Posaible Lony-Rangs
Pevelopment Programs

It 6 nacessary to point out at thig tima that the remalnlng work to
ba conducted, especlally In the flelds of phosphor and Vight selectiion,
should ba corried out In closa conjuinction, For te & cartdln andéent, thg
typas of phosphors eventually selucted witl {nfluence tha typus of dotees
tlon Vights mmployed and vica varsa,

White this study 16 molnly concornad with a boat morking system wnlgh
could be Targely conatructed from onetha~ghalf liems In under &1x munyh:,
(A p055fblo that considorable improvements could be made by o Tongar
ranga (1=2 yaars) reyasreh and deovelopmant program Gpeciflcally danlgnad
to davelop 2 ¢lmplg bont marklng syetam to conform with slaied opgration
requiraments of our forces In the Dolita, Much of Lhis work should be cone

cantrated on incrapging the rangae of derection to parhaps (002200 feot,

t. Tasting Phase

fefare a syvtem iy 6upi ino Visinaw Tor avaluaih cartaln amnunt
of operational veiting shauld be conduetad In the Unlied 3tates to gat
gome onswers Lo the many quastlons laft unanewarad by (hoe slmpla fonsl-
DEYVItY testing conducted by the Amarican Cyanamld GCompany, Parhaps the
idao! Vacation for such testing would be ot tha Haval Amphibipus Base

focllitios ot Coranado, Callfornla and oy thg PRR Tralnlng bihool at
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More Island, California where the necessary small, medium and larger
watarwiys, the PBR's, and V.C.~style Junks and sampans are avoilable,
Some of the more important questions which a testing program should

be designed te answor are briefly 1isted ond discussed below,

1, fRango at Which Datection Is Posgible

Whide tho simple oxparimente conducted by Amerlcan Cyanamld and the
work danie by the Cdgewood Arsenal have ylalded what should turn out to be
falrly accurate éatlmates of Jhe effectivi range of a slmple boat marking
system, It would be useful to examina the sffective rangs of Lhe dystem
under »lmlatad operational condltlons, Exerclsas should ba deslgned to
determine the actun) rangn of both ultravivlet and Infrared emitting syi«
tems under various 1lghting and weathar conditiung, Datalled ncientific
maaguremants and compllcatad exparlmants, howevaer, would propably not be
nosesuary, What would be Important s to scquire a foal far the range
Pndtations of tha syatem during actual oparatlonal usa In varfouy pos-

vlble Vighting and waathar conditlions,

2o Optlmum Rate of rarklng Bolutlon Ralgnse

The Anaricun Cyanamld experiments In the Tuchanve Rlvar In Hew Jersey

demonbiFaied ihoi ona gailon par fioir &f

a snthitlon contalinleg 14 by
vielght of marking matarlal was sufficlent to effoctively create a onpe
alghth to ona=fourth mlla sirip across o 300emutar wide rivar 60 Lhat
any buat srossing (hls strlp would be affectivaly warked, Thase arperi-
mentg, howovar, wera not dasigned to find out what Lthe ldosl rota of ra-
Vonse ohould bgy they meraly found that one gallon per hour did the fob,

Quast ions which showld ba generally answared aray
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a. What ls the minimum rate of release which will effectively mark
a boat at a given distancc downstream from the disseminator?

b. What effect does a given increase In the rate of phosphor re-
iease have on the distance downstream from the disseninating
device at which a boat can be marked?

¢, What effect does o glven increase or Jfecrease in the rate of
release have on the amount of phosphers actually deposited
on a boat passing through the marked stretch of waterway?

d. ODoes a glven Increase or decrease in the rate of release sub«
stantially effect the case of ldentifying a marked beat or
the range ot which identiflication can be accomplished?

6. What rate of release is necessary to mark o glven arca of
slagnant water for o given period of time?

f, What are the e¢ffects of changing tidées on the system?
9. Gon the morkicg ehemical be datected on the surface of the

woter at opcrational rélease rates by ugse of the proper
W and IR Vights?

F. Poerslatoncy of Marking Splution on Boats

Ho formal eéxperliments have bagn conducted to datorming how long &
boat passing through a marked soction of woy way romsling morkad, Gract
Information 16 not necded, but the gsequisition of gome genvral parametors
is assantlial. Aleo YL would ho helpful to datermine If It I posslbls Lo
distingulnh batwssan boate which have boen relatively rocently marked and

those which wore marked & relatively longer Lime before."

6. faso of Cole Racognltlon

toler and comblnation of diffarant typgs of phonphar codes which ava
enelly distingaishable in a Inharatory might not he so angy to read undar
actual operatiano’y condiiions, Therefore, 1t Is important to verlfy the

readabl 11, »f pach gode Intendud for actua) combal une,

oy g AR SN 1 Wt 2 ar ex e LTS ST A g TR SO, g g 5.6 Y 7 T R
Tams 11 Con Lyanamid's work Indleatzd that this could onsily ba accomps
Vighad by employing phosphoca which would 1ose thelr fluorassent qualities
from ong day 1o Yoy wpaby nffar ona woare onposed (0 molature and/or gune
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H, Simulated Operations

It probably would be extremely helpful if at least several simu-
lated exercises in which the use of a boat marking system was employed
were carried ocut. The exercises might employ the system for several of
the basic operational uses described in this study or any other uses

deemed desirable.

Vi, CONCLUSIONS AND RECOMMENDATIONS

White the vartous ideas fn the fleld of marking and Identificatlion
have boen discussed in reference to the war In Vietnam for several years
and manpy technlcal gystems have bheen developed, enc major factor has minli-
mlzed the support glven for the actual operational use of any of these
systems, Thig Is the lack of specific operational requivements from our
forces in Vietnam, As a result, the rascarch and developmunt people work=
Ing In thip flald often lacksd tho necoessury guldellines within which to
deslgn o speclific systom for epeciflc oporaotional ugses. Mera Importantly,
however, the apporent Vock of spocific operatlenal roquliraemawits from the
fleld for o bont morking aystom has exarcised o critienal Influence on
those rasponstble for avaluating the operational potentials of such o
6lmple system,

It Is cha contentlon of this report, however, that an Tmportany oper=
atlonal requlrament Tor a ¢imple boov morklng for use with Gome Warden and
rolated oparations in the Mokong Dolto doos Indsed exlyt. Thiy contention
Is bascd to soma extent on printed matériol but s mainly based on dlscus-
slons and interviaews with naval personnel whe hove served In Vietnom on
theas operotions, For the last three months much of my Lims hag haan

spent talking to noval personnel In MWashington, D.5., U.5. Haval Amphlhleus
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Base at Coronado, falifornia, and at the PBR Training School at Mare Is-
land, California, While the Wietnam experience and opinions of these men
varied widely, all stated that they felt there was an operational require-
ment for a simple boat marking system to he used on the basis of current
intelligence information. The scenarios presented in this study are
largely based on the information and suggestions provided by veterans of
the Delta's waterways.

tn mony ways, It scems that the major reason for the lack of a spe~
cifle operational requirement for the systems described in this study Is
that the mon actually ongaged in patrolling the Delta's watcrways are un-
avisre of the existence, nature and capabilities of a sliple boal marking
systam, Thercefore, probably the first logical step woule be to glve a
thorough briefing on the nature of the system to U.S. Navy personnel ace
tually ongaged In patrolling the Dolta watarways., This would serve to
varify tha operationsl requiremants for guch a system, In addition, they
could probably provide valuable advics, modifications and addlitlonal uses

for the systum bocause of thelr dally contact with the problams.

If the men engoged In Delta waterway operations express o sufficlently

favorable Interast in the system, vhon attention nhould be turned to reszolv:

Ing the tachnlcal and opsrational questions ratsad In this study, While

some suggestions and Ideoas In thlg dlrection have bosn tentatively presented,

there are stli) many detalls which must bo worked out. This study, howiver,

Is ati1) In too early a stage to Justify or nllow n datalled prasentation
of 0l} these aspects,

If the usefulness of a slinple boot morking system ls Lo be maximlzed,
ot leosy the Inltlal phases tncluding Lha briefing of sciactdd novnl) per-

sonnel In Vietpoam and some Lentatlve testing should be sccompl ished as
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quickly as possible. Speed is important so that the system can take ad-
vantage of the initial impact and knowledge gained from the introduction
of U,S. ground troops into the Delta and the increased attention being
given to pacification efforts,

In summary, it appsars that a boat marking system could be con-
structed largely from on=the~shelf items in under three months, and that
there is an operational requirement for such a system., In addition, it
might heve a significant effect or the enemy's water mobllity and supuly
systems if employed in the proper manner without disrupting present

operations.,
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APPENDIX |

REPORT ON THE TOLERANCE OF GOLDEN SHINERS
(NOTEMIGONUS CRYSOLEUCAS) TO
ARPA WATER COMPOUNDS

by
George F. Suuer

Vinste Labovatory
Bound Brook, New Jersey

Octobs:r 1966
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Statement of the Problem

The laboratory was requested by Dr. M. Beachem to determine the
toxicity of ARPA Vater Compound R6882-168 by fish bioassay. The
test fish would be Notemigonus crysoleucas (golden shiner) and
the water would be taken From the Raritan River at Bound Brook,
New Jersey.

Objective of the Study

The objective of the test was as follows:

To evaluate the toxlcity of the compound to golden shiners.

Summary

From the data devaloped, it is indicated that:

(1) Compound R6882-168 is not toxic to golden shiners at
concentrations of 200 mg./sq. ft. to 400 mg./sq. ft,

Procedure

The tests were run In triplicate with golden shliners. The fish
ranged {n slze from 7 to 10 cm, and were free from disease dur-
ing the laboratory storage and cxperlimentation, The stock was
secured from the Stanhope Sports Shop, Stanhope, New Jarsey.

The bloassay tests were run in accordance with the U,S. Public
Health Service procedure set forth In the APHA Standard Methods
for the Examination of Water and Waste Water - 12 Edition, 1965,

The water from Che Raritan River was taken at the American Cyanamid
pump Intake and transported to the laboratory in a 55-gailon drum,
The water was transferred to 3lass Jars and brought to 200 C, be~
fore the flsh were added, The testing consisted of batteries of
b-gallon, wide=mouth jars each containing 10 Yiters of river woter
ond flve fish, The Flsh were checked at 2li=hour Intervais and the
dead flsh removed, The tlme of survivai is set by the observation
interval=~fish found dead at this time may have died at any time
between the recorded time and an earller interval,

The test solutions were analyzed for pH, dissolved oxygen, alkalin-
Ity, total hardness and chlorides at the start and finlsh of the
test.
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TABLE |
: TOLERATION OF GOLDEN SHINERS TO COMPOUND R6882-168
E. Percent Survival
Ef Concentrations (mg./sq. ft.) 0 200 300 400 .
E Test No. (Hours)
: —— —
: (n 0
24 100 100 100 100
L8 100 100 100 100
2 72 100 100 90 100
: 96 100 100 90 100
(2) 0
24 - 100 100 100
< 48 - 100 100 100
A : 72 - 100 100 100 3
96 - 100 100 100 E
(3) 0
; 24 - 100 100 90 -
: 48 - 100 100 90
; 72 - 100 10" 90 B
i 96 - 100 1060 90 E
j j
:
- ?3
3 ' (
3 K.
3 :y
3
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TABLE N :
CHEMICAL ANALYSES o
: Test No. |
s Start
é Concentration (mg./sq. ft.) 0 200 300 400
B o 73 - - -
§ Alkalinity (p.p.m.) b2 - - -
: Hardness (p.p.m.) i12 - - -
: Chlorides (p.p.m.) 16 - - -
g 00 (p.p.m.) 7.5 - - -
Finish |
pH 7.3 7.3 7.2 7.2 -
, Alkaiinity (p.p.m.) 47 56 56 58 g
- Havdness (p.p.m.) 121 118 117 116 : 4
3 Chlorides (p.p.m.) 18 18 18 17
Do (p.p.m.) 8.0 7.9 7.6 6.7
Test No. 2
; Start . -
- pH 7.3 - - - .
4 Alkalinity (p.p.m.) 42 - - - 7
Hardness {p.p.m.) 112 - - -
Chlorides (p.p.m.) 16 - - -
00 (P-P-m-) 7.5 - ~ -
pH 7.3 7.3 7. 7.2 3
Alkalinity {(p.p.m.) Ly 55 56 51 i
Hardness (p.p.m.) 124 120 6 114 3
Chlorides (p.p.m.} 18 18 17 17 E
PO (p.p.m.) 8.0 7.6 5.7 8.5 :
Test No. 3 3
Start ]
pH 7.3 - - -
Alkallnity (p.p.m.) 42 - - ~
: Hardness (p.p.m.) 112 - o -
3 Chiorides (p.p.m.) 16 - - -
] DO (p.p.m.) 7.5 - - -
: Finish
] »H 7.3 7.4 7.2 7.4
3 Atkatinity (p.p.m.) Ly 56 52 5h :
] Hardness (p.p.m.) 121 115 136 113 : =
! Chlorides (p.p.m.) 18 18 19 17 3
; DO (p.p.m.) 8.0 8.8 7.1 9.0 2
1
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Discussion of Results

The data Indicate that Compound R6882-168 is not acutely toxic to
golden shiners at the concentrations tested.

END \
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