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PREFACE 

(U) ln any operation• analyeie thal ia concerned with a concept in the embryo 
etate, the initial effort• muet be expended for preciee project defillitioaa. Thie waa the 
caee with the awamp foreat warfare atudy, The deaired ec:ope of the etudy ia ahown in 
the block diaaram of Fipre P.. l. Becauae of the uraent need there waa a time c:on
etraint of leaa than 4 montha. The uaual eevere obetaclee encount•retl ia cUta and ill
formation aatherina provided a ee:coad conetrainL When the objective• were combined 
with theee conetrainte it became clear that thie etudy could not provide a detailed analy
eie nor employ eophietic:ated evaluation technique for matchiaa equipment with opera
tional requirement•. It could provide the baeic approach, repreeentative plane and 
neede, and a delineation of current equipment that could be uaed to aatiefy the neede. 
The etudy could aleo indicate the need for the developnwnt ot new equipment tn make the: 
operation• more effective, Thie report i• baaed on that pbiloeophy. 

(U) The information upon which the report ie baaed eteme from rept>rte in the 
Remote Area Conflict Information Center, 60 daya ia Vietnam by two of the authore , 
numerou1 vhitatione for depch interview• , and the peraonal experience• and opinion• of 
five military advieore who had been anicned to the epecific area• that were c:hoeen for 
example•. It ie ponible that information ie available that wu not broua;ht to liaht dur
inJ the time of the etudy. If thie report ie the cauee of uncoverin1 •uch information, it 
hae been endowed with an additional purpoee beyond the oriainal objectivee. 
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CONFI DENTIAL 

SWAMP FOREST WARFARE (U) 

by 

J. A. Bontadelli, K. L. Niellen, and W. P. Virsin 

L INTRODUCTION 
.... 

fP'(' A limited etudy of applicable weapon eyeteme, seneral operational concepte, 
and other auociated problema and requirement• of combat operation• in the ewamp 
foreet areal of South Vietnam wu accompliahed durin1 the peri9f~ft~r; 196!) 
throu1h February, 1966. The etudy wae requeeted by the Director, '050/of.RPA Re
eearch anci Development Field Unit, Vietnam, based on a reqW.reme•t of the Chief, 
Naval Advisory Croup, U.S. Military Auietance Command, Vietnam. Thil report pre
eenu the reeulte of the study. 

(II'( A eummary of the conclueione reaultln1 from the study it pruented at the 
end of each section when eppropr1•te and in a separate manaaement ·:olwne. That aids 
in reviewins the primary reeulte of the study without exteneive detailed readins. The 
e.:cond eection of the report (ENVIRONMENT) contAins a diecuuion of the environment 
of the awamp forut aua1 of the Mekons Delta and the Ca Mau P.ninsula. This die-
' !Ilion pre1ente the 1eneral characterietica of these areal. Those characteristic I · 

which involve a particular con1traint, or present a potential advanta¥: to the conduct 
of combat operations .ue hishlilhted. f 

t,g{ Representative combat operational requirements are developed i.n the third 
1ection (RUNCi SAT SPECIAL ZONE AND THE NAM CAN FOREST) throu1h 1eneral 
tactical plan• for two selected 11wamp forut areae. Theee seneral tactical plane were 
developed because of the etrate1ic intereet of the two areu selected, and to eetablieh a 
representative combat operational requiremenu base for the etudy. Extrapolation from 
this baee it u~ad to determine the applicability of the various weapon eyeteme, develop
ment of 1eneral operational concept•, and identification of ree.,arch and devrlopment 
are11 to improve in 1•neral weapon 1yetema capabilities in ewamp foreet 
environments. 

CJl( Ia the fourth eectic'l of the report (CiENERAL DISCUSSION OF OPERATION.~ 
IN SWAMP FOREST ENVlR.ONMENTS), the information developed in the three previoue 
eectione It used to diecuu aeneral operaUo•l c:oacepte lor the coDCiuct ol combat ope'!'a • 
rione .. ainet the YC threat in swamp forest areas. The laet section (RESEARCH AND 
DEVELOPMENT) lists and diecuu .. tho11 areu where research and development effort 
appean most ur1eD1 and applicable for i.ncreaei111 combat operational effectivenete 
a1ainat the VC threat iD the swamp roreet areas. 

(U) Five appenciJQt. .CJ~ataia eupplerra.fttarJ maleraal an the form of e:tvironm.:ntal 
tablee, liete of equipment and •••pone, a dhcuuion of potable ••h~r denial, refer
encee, and biblio1raphy. 
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Cer~ ~I BE,.~TIAL 
z 

- -- Objecthei· · 
• 

~The objectiwa of the atudy JiWn in the project work 1tatement are liated 
below. 

(1) To deacribe the phyaical characteriltica of ~he 1wamp fore1t area• 
of South VietDam with empha1i1 on the Mekdn1 Delta and tbe 
Ca Mau Peainaula 

(Z) To ducribe the threat• and }IOtentiala of awamp forut warfare in 
Souu. Vietnam 

(3) To ducrU:e the U.S. lnwntory of weapou ayaterna applicable to 
awamp foreat warfare 

(4) To provide a Iurvey of the atate of the -technical art in the area• of 
awamp fore at weaponry \ ~: __ 

.. 
(5) To relate the reaulta of Objective a (1) throu1h (4} above ill ftch a 

way a• to portray 

fa) Preferred weaponry inwntoriea for nramp fore It warfare 

(b) Preferred operational concept• for weaponry indicated 
above 

(c) auearch ud dewlopment required to improve capabUitiea 
currently exiltinJ, 

(s;J The military plaiUier faced with the pre11ure1 of pruent and uraent problema 
haa to re1ard the value of information or idea• pertinent to tile problem• a • decreaaiDJ 
with time. In the conduct of tbla •Wdr tu approach haa 'been to 1ather, •tructure, 
analyse, aad pruent current and available information applicable to the problema of 
operation• in the •wamp foreat area• of the .WekonJ Delta and the Ca Mau Peniaaula. 
The emphaail in the lllldy il on operation• from the military planner ' • viewpoiat. The 
intent il to clarify the problem• of 1wamp fore1t warfare and the total inte1rated opera• 
tiona! effort which appeara required to attain relathe control from the VC in theM 
areaa. Tbia ia do01 to aid the military plazmer who i1 re1ponaible for the determina
tion of weapoD 1y1tema requirement• ud/or the dewlopme.Dt of the applicable detailed 
tactical plua. 

1al Area priority in .. ~e atucly ha• been firat the a una Sat Special ZoM, eecond 
the N~· Can Fonet (ae ahowa ill Fipre W·Z), ud thea the remairdnJ 8Wamp foreet 
areae of the Melrioa1 Ddta and the Ca Nau P.Dialhlla. The Run1 Sat Special ZOile aad 
tha Nam Can l'oreet were the two areaa 1elected bacauee of their lb'ateJic iDtere1t, for 
which repneeDtatlw paeral tactical plana ware dewloped to aerw aa a baee for the 
etucly. Ia clewlopiq the reprueatatlw 1eaeral tactical plane, the benefit of the experi
eace of a 1roup of NayY, Al'lnJ1 and Marine Corp• offlcer1 familiar w!th the two areaa 
wae obtaioed and iDte1rated with tl.a other available lDformatloa. 
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CQ~ El DEbJTIAL 
J 

~The eurvey of the etate of the art of weaponry eyetema applicable to 1wamp 
foreat warfare (rom a etrictly technu:al viewpoint would require extentive effort. Tbil 
ia due to the nwnber of areal involved and the amount or information ia each, ud the 
extent that the informaticm il ecattered amona the military deparunentl, reaearch 
oraaaiaationa, and induatry. Becauee of thia problem, the atate ot the art ia •1•in 
viewed from the operational viewpoint. A• an e:umple - WiU a combiaation of current 
anonica eyl\em• permit the effective uae of armed hellcoptere in Di1ht operationa for 
the detection of alow-movinalocal watercraft on miDor channela where aome de1ree of 
fore•t canopy eJdatt - venue a technical evaluation of the atate of the art in radar •y•
tema which operate uain1 the moviDI tar1et indicator (MTI) mode. No attempt baa been 
made to do the latter, 
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n. ENVIRONMENT 

llltroduction 

. 
/,1!1( The Mekona Delta area of South Vietnam b an excellent example of an envi

ronment for a awamp warfare atudy. Althouah tbe objective• of thia atudy were to con
aider operation• in awamp foreata, and the two apedfic area example• were aelected 
on that baaia, the 1eneral environmental cleacription of the delta area in tbia aection ln
cludea the other 1eneric awamp typea, In the preaent lnaur1UCJ1 the Viet Con1 are 
makina extenaive uae of theae 1wamp area• a• aupport baaea and atroncbolda. Aa au.ch 
they form critical parte of the integrated haven ayatem iD the aoutbern portion of the 
cOUDtry. Becauae of thia, a knowledae and appreciation of the enviroDmeat of tbeae 
areu ia e11enbal to the plannina of military operation• and the determination of equip
ment and weapon requirementa. It ia the purpoae of tbia aection of the report to awn
marize the available aeneral environmental data and to further extend the deacription 
of the phyaical environmeat in the two awamp foreat areaa aelected a1 example•, 

IJI1f' The two aelected awamp foreat area• DOt only provide excellent material for 
illuatrative purpoua but alao are of intere•t for military operationa, Theae areaa are 
the Run1Sat Special Zone, and the Nam Can Foreat in the aouthern Ca Mau Peninaula. 
Tbeae were pven flrat and aecond priority iD that order, reapectively. Altbou1h 1en
eral deacriptiona are de1irable and are preaented, the value of concrete example• can 
never be overemphaaiaed, The deacription will therefore proceed from tlMI aeneral 
environmental characteriatica of Vietnam aouth of ll•N latitude to tlhl apecifica of theae 
two areu. The claaaical aubdiviaiona of cllmatoloiY, hydrolo1y, and aurface charac
teriatlca will be employed with emphaaia on the deacription of a awamp foreat, 

INFORMATION SOURCE.c; 

(" The information and data pertainin1 to the aeneral ducriptioa of hydroloiY 
and aurface characteriatlca and aenerlc area claaalflcation draw liberally from work 
done by the Stanford Rf'aearch lnatitute in their atudy of moblllty in the Mekona Delta 
area (Reference lt. Information for the more detailed deacription of the two •elected 
awamp foreat areaa waa obtained from depth interview• with the military adviaon. 
Ground picturu and aerial photoJraphy provided additional informatiOD for the two •e
lected areaa. Pbotomoaaica were made- a l:Z5,000 of the RSSZ and three 1:10,000 of 
·ectora of the Nam Can Foreat. Individual aerial photoarapha were analysed by atereo 
equipment. 1:50,000 mapa furnlahed by tiM Army Nap Service were &lao uaed, VeRe
tattoa information waa obtained from Reference Z. Cllmatoloaical data came from 
American laatituta of Crop EcoloJY publlcadona, Environmental Protection Reaearc:h 
l)}viaioD, Quartermaater Reaearcb aiMI Dewlosun-nt Command Reporta ; report• pre· 
pared by the 30th Weather Squadron Air Weather Service, USAF; and publication• of 
tiM Director of NetaoroloJY, Republic of VletD&m. 
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CON Fl DENTIAL"' 
s 

CLIMATE SOUTH OF LATITUDE II"N 

'If!( The whole of South Vietnam ia eubject to the eame tropical moneoon climatic 
resime, which annually prosre81ee throusb four phuee. The .. are: 

(1) The eouthweer moneoon eeaeon, which besine in mid· May, ende in early 
October, and ie .DOlt intenee clurina July and Aquet 

(Z) 'Ihe fall traneition period, from early October to early November 

(3) The northeaet monaoon aeaaon, which besiDe in early Novem .. r, cosatlu
uee to mid- March, and ie moat pronounced duina December and January 

(4) The aprina traneition .-r~od, from mid-March to mid-May. 

WhUe weather condltiOill dietinctive to then eeaaona occur, they differ lillliflcanlly in 
the varioua climatic realone

1
of Vietaam. The climate of the eouthern lowland• ie rela

tively bomoaeneoua, bowever, and coneequeally the local climate• of the two area• of 
iAtereet here are very eimilar. 

~ The wet aeaaon of the aouthern lowlanda, i.e., the delta repon, occllrl in 
aummer, durint the period of the eouthwut monaoon, and ia very pronowaced, HaviDI 
palled over thoueandl of milel of tropical W&tera, the air compriiUll the IOUthWeft
erly now arrivea over the lowlanda in a very warm, humid, azad unetable condiUon. 
Conaequently the weather le characterised by hlth temperatura• and bumidltiu and fre
quent ahowera of thundeutorme. The latter are moat freq~.~ent ud aevere over the low
land• cluri111 the haitial ''bunt" of the moneoon in May. By Juae, the dally weather fol
lowa a monotonoue .,.ttern. Typically, oaly acattered middle and hi'h cloude exiet 
duriq the latter part of the Ditht. By 0600 LST pat~ h .. of foa and etratue form near 
the riven and mauhlanda, uaually di11ipahn1 by 1000 LST. Cwnulua cloude then beain 
to form, ud the akf cover by early afternoon becomea broken to overcaet. Afternoon 
and early eveDi~a ebowera occur nearly every day. Rainfall and cloudinee~ amo'l.l.llte 
are areateat charina J_.sy and Aquet. 

~ The fall tral\eition period lute only about 10 daye, and the chance from the 
aouthweet to the northeaet monaooa realme may be abrupt. Althouah ia aeaeral the 
period 11 charactertaed by deueaaial ratafall and cloudiMII, there may be a temporary 
izacreaee iza thundentorm frequency over the lowlaade, accompaDYinl the eouthward paa
••1• of the intertropical coaveraence aone, 

tJ, The dry aeaeon of the eouthern lowland• ie in winter, chariD1 the period of the 
northealt moneoon. 1D comparieon witb U• aoutbweet couaterpart, the northeaet mo ,. 
1oon il relatively cool aacl dry. Readaint South Vietnam after ttavereial the South 
Cbiaa Sea, the air loeee much of ite moieture oa the windward elope• of the Chat.ae All
namatique and arrivee over the eouthern lowlaade ae a cool, dry, DOrtheaet willd. 
Scattered cloud• aenerally prevail, altboutb occaeaoaaUy there may .. broken to over
cut conditione at ntaht. There 11 little or nn rata du•·lnt thle ••••on. Patch .. of iol 
and atratu1 form charl"' the early morntna h.o11n aear riven aad mareblanda and vlei
bilitiu acneNlly are frequently reduced la haae, eepeciaUy clurtna the latter part of the 
aeaaon. 
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Jill( o-arina the aprina tranaition period, twice a1 lona •• that occ urrina •n the fall, 
the a~neral circulation ia weak &lld indefinite. The cool air of the northraat monaoon 
haa retreated, yet the aouthweat monaoon haa DOt arrived. Skiea are relatively clear, 
there ia little prec:iphation, and the aun ia almoat di rectly overhead. Conaequently, 
thil il the hottut period in the aouthern lowland•. There il a aradual increaae in 
c:loudineu and l.n thundentorm activity with the approach of the aouthweat monauon. 

Climatic Element• 

General 

Jlllf Available climatic data for South Vietnam aouth of latitude 1 PN are pre
lented in charta and tablea m Appendix A, and awnmariaed in the aucceecliDa diacua
aion. The aitel at which the data were collected an iD aome ca1e1 at airporte or air
atriJ>f~, in townl or citiee, or dole to but not in the areal of intereat here. Therefore, 
while depictiq the aeneral climate, theae data do DOt necuaarUy define aU elementl 
oC tba local climatee in the field. Thaee, eapecially the microclim&tea, are influenced 
•lanificantly by troplul waetation, and particularly by tropical foreate. 

Temperature 

IJil/" So\lth of latit\lde ll"N in South Vletnam temperat\lrel are hiah thro\laho:at the 
year everywhere aDd ranp• are amaU. Fipree A·l throuah A•4 of Appendix A preaent 
mean data oft the aMual march of temperature for fcnar location• in or on the edae of the 
1101: 'J,e rn lowlaDda. lnapection of theae data reveall that the mean temperat\lrea thro\llh
out &he year conaiatently remain very cloae to 80"F, while the abaolute ranae in moat 
c11111 Ia leu than 40 Fahrenheit de1reea, Alao, the hi1heat temperat\u'el are ahowa to 
occur d\lrina the aprina tranaitional period. Table A-1 pr11ent1 data for Alan Thiet, a 
atation below latitude ll"N but in another climatic reaime, that of the IO\ltheaetern 
coaatal plain. Temperat\lrewile, however, the climate il practically the aame, The 
only information available aa to diurnal temperature ruaea ta for Saiaon. Here the 
daily ranae ie about Z4 Fahrenheit deare11 in April, the hottut month, and about 
18 'ahrenheit deareee in December, the coldeat month. In both caaea there ie a ateep 
riae of temperat\lre from 6:00 a, m, (min) to Z:OO p.m. (max), and then almoat ae rapid 
a fall durina the late afteraoon and ev.aia1. It ia probable that thia diuaal temperat\lre 
variation ia typical of the aouthern lowland• . Ia foreata, llowe,.r, theae di•r-1 rana•• 
will be reduced aomewhat, abtce the temperature will neither rile u hlah nor fall a• 
low; alao, the diur-1 maximum wtll occ\lr aomewhat later. 

H\untdity 

fJ!!( A• with te .... ratarea, relative h\JI'ftiditi11 below lati11ade II"N in South 
Vietnam are hiah thrcnaallout tH year .,.rywhere. TaWee A· I throuala A·4 incluck 
humidity data for lour atatione. Ntahttlme hWilidltea approachina aatuation, relatively 
hiah daytime val•••, and maxima tharina the aauthweat monaoon are evtcleat for tlw twn 
lowland atationa, Saipn (Table A· I) aad Can Tho (Table A·J). The lnOuenc:e of~~ 
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ocean il evident in the data for Cap St. Jacque• (Table A•2), early mornina valuu 
Ul\lally beiDa aliahtly le81 and the diurnal ranae amalle:-. AJain, data for Phan T'niet 
(Table A•4), not a lowlaad etation, ehow the coaetal effect, aad the apparent lDfluence 
of the oortheaet moneoon, durlDJ which hwniditiu are hiaheet. Humiditiu alon1 riven, 
over mauhlande, and in tropical fore1t1 normally will be hiaber than tboee recorded at 
atandard obeervatiOD etationa. Ia tropical foreete, saturation hwniditea near the around 
throqhout the niJhta are the 'Mile, Ia the wet 1eaeon thi• coDdition preYaih almoat con• 
tinuoualy, ruaht and day. Very hi1h humiditlee prevail iD the trunk 1pace below the l.an
opy at ni1ht, and decreaee le .. by day than do thoee in nearby open areal, 

Rainfall 

lli1( The aeaaonal and cliurDal occurrence• of rainfall over the eoutb.rn lowland• 
of South Vietnam have been deacribecl. The 1reateet .unounta normally occur on the 
eouthweltern coaet, the annual avera1e beiD1 about 90 iDcbu. Owtr the Mell:on1 Delta 
it il about 70 iDchu, and it increa•ea toward the Chaine ADD&matique, Sai1on bama a 
mean annual rainfall of about 78 inch... The •outhe .. tern coa1tal plaia i1 drier, 
Cap St. Jacque• at the 1outhern terminue on the edae of the eouthern lowland• baa a 
mean annual amount of about 50 iDchee, while at Phan Thiet, further aorth, it h leae, 
Coneiderable climatoloaical rainfall data for the area below latitude li"N are contaioed 
in table• and fiauree attached, FlJUrel A-6 and A-7 provide theae data, rupectively, 
for the aouthern lowland• ae a whole aouth of the Sai1on River. Iaaemuch •• a jungle 
canopy ie only eemipermeable to precipitation, it ie probable that rainfall amount• in 
heavily veJetated area• are eomewhat le11 than the valuel preaented here, the exceea 
bein1 evaporated from leavee, trunk1, vine•, etc. 

CeiliDJ• and Vilibility 

"' The 1eneralitie1 of 11l:y condition• for the variou1 1eaeona baYe been de· 
1cribed. Only a limited amount of 1ky cov1r data are available. Table• A-I throu1h 
A-4 contain tabulation• of the incidence of contact Oyin1 condition• throu1hout the year 
for four 1tation1. Tablee A-S throueh A•7 for March and A-8 throuch A-10 for AprU 
preaent the frequenci .. of occurrence of epecified ceilini/YielbUity condition•, includ
inl data for 1everal atation• below latitude ll"N in South Vi1tnam, Over the 1outhern 
lowlanda ta 1•neral, vi1ibilitiu are better durtq the rainy than durlftl the dry •ea•on, 
due to dte diaper1al of atmoepheric coataminaate br the wide1pread convective activity, 
and the concomitant clean1iq actioa of beayY precipitation. Nevertbelee•, vleibilitie• 
of le81 than 2 mUe1 occur 7 p.rcent of the mornin11, uclle11 tMia 5 mUee 17 percent 
of the mornillll• Half of the time th .. e low vilibilitiee coatinue into the! afternoon. 
lA the dry 1eaeon vleiblliti .. are 1e1MraU1 poorel' b.cau•• of the contamination of the 
air br duet and the tendency for all pollutant• to be retaiaed in the atmoepbere becau1e 
of it• 1tability and the lack of precipitation, Dlarin1 tbi1 period, Yi1ibilitie1 ofle81 than 
1 milu occur about 17 percent of the morDin11 ulf le .. than 5 a.&ile1 about ll percent 
of the mornhal•· Eady afternoon Yilibiliti .. are le•• than 2 mllu l to Z percent of the 
time, ud Jell than 5 mile• about 5 perceDt of the time. Vieibilitlu locally are reduc•d 
draatically, of coune, ia heayY precipitation aacl fo1. The only available quantitative 
iaformatioa on the latter pbeaomeaoa for the lowlaad• ie that il occur• over the Mekona 
Ollta rep• an averaJe of 10 dayala March, I day1 la AprU, I to Z day• la May, and 
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l day iJl J'\llle. lt ie probable that it occura locally over riven aDd ewampl&Dde more 
frequently. 

WiD de 

~ID aelleral, eurlace wind direction• over the IOUtbern lowlaadl of South 
Vietnam reflect the monaoon domiDatiDr the area. OeDerally, e.zcept durinr thunder
etorme, or typhoon•, wiDd epeede eaceedbaa 16 knot• are iDfrequeat, and thole iD ex
cell of 27 knotl are rare. Surface wind• are ltronfJelt durtnr the 1outhweet mon1oon, 
lO to 15 knot• beiDI common ln the afternoon. Mo .. , wind 1peed• a ':"<' le11 than 10 knot• 
duriq the northea1t monaoon. Dw-iq the entire year, land aad aea breeze• are com
mon alona the coa~tl. Cau1ed by the differential heatina of laad aDd water IIUrfac .. , 
then wind• 1-.J.ve a pronounced effect aa much al 10 milu lnland; le11er effect• may be 
noted :urther from the cout. The lea breeze u1ually beJin• about 1000 houri and 
reache1 a maximum 1uatained 1peed of about 10 bot• ill the early afternoon, before 
decrea•ina. Gu1te may occur to 30 bote, The land breeu, ui\IAlly weaker and le11 
suaty than the le& breeae, beJin• after IUftlet and continue• throuahout the niaht. Trop
ical vegetation dra1tically reducu wiad 1peed1 in the air 1pace which it affect1. 

ThWlde ratorma 

flit'(' Thunder1torm1 over the 1outhern lowland•, ae aaywhere, temporarUy and 
locally dra1tically aiter the ambient atmoepheric condition•. W'ind1 may pet to 
SO knoU or more, altbouah 30 knot• il the u1ual maximum. SJdu become overca1t, 
ceUina•lower to 1000 feet or le11 1 and vbibility may approach •ero in heavy precipita
tion. Hail occur• ill South Vietnam, althouah very infrequently if at all over the eouth
em lowland•. lD July, 1963, a tomado, the firet of ret'ord in South Vietnam, occurred 
near ViDh Loq. 

Typhoon• 

JP{ Ae with thundentorm1, tropical cyclo ... • and typhoon• C.:::utically alter the 
ambient weather. South Vietnam i1 nbject to inn1ion1 by tbele 1torm• from the 
South China Sea, but Dot, it appeare, from the Gl&lf of Slam. The 1torm1 occur from 
AprU throqh December, none beiDa of record in JaDuary, February, or March durin1 
the 81 year period 1884-1964, The month• of more frequent occurrence are from 
Au1u1t throu1h November, October havtaa the hilhut frequency- 1 per 2 year11 durin1 
the 81 yur pel!'lod, Durlna the 17 yean 1947-1963, Zl tropical 1torm1 (windl le .. than 
64 kaotl) and alx typhoon• (wind• at lea1t 64 kaotl) affected the coa1tal weather of 
South Vietaam. No data are aYailable a1 to the track• of th81e 1torma. HO'IIrever, the 
delta lowland• oUer DO barrier to thalr bnradln11aland, and an occusorence willrealllt 
iD torreatial rain•, enD by the atandard• of thil reaion, ,.,d extremely hi1h and de
ltructiw windl, '!'be diameter or the ltorm may be .. much •• zoo mu .. , aDd itl in
fluence caa be lelt for a period o( 1enral aye, 

... ...... . J ... 

I. 
I 

fi 
I 
I 
I 

•• ... • 1 ~ - · · ··- ·-"• ••··- · I • . ....... .. , ···- .... ~· .. ~· 

u ClASSifiED 



! 
I 
t 

I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' 

• 

eORF I Dl!f4TIAL= 
9 

HYDROLOGY 

ti Lowluda aDd water Corm the baee • lor a delta ewamp area. Exteueive net
work;';i intercozmectiD1 riv.n, 1tream11 and man-made canal• provide a aeneral de
lcription ol the laDdacape of the Mekoaa Delta ias South Vietnam. Theee waterway• have 
combilled to form a broad alluYial plain ollowlude with ODly microrelief. la the lower 
reachee tidal 1tream1 and chanDell create further aubdiyiaion of the land area. Dllrial 
the rainy eeaaoD vaet areal are inundated (eee Map I) ud liDce the dralna1e b ex
tremely poor, lar1e expo••• ol terrain remaiD wa..:rlo11•d lor extended perlode of 
time, Thil h eapecially true in the mareh area known a• the PlaiD of R.eede, 

fl}lf Jza the upper reachee the rivere coDtrol the water depth, curreDta, and bot
tom conditione. Thie lnflueace dilappean toward the coaet where the tidal eflect1 pre
:lorninate. Tidu play an important role ia loc:o.l navi1ation ud the tidal effect• merit a 
detaUed diiCIIIIiOD, 

Tide• 

fill( The atroq tidal iDfluencee on curreDU1 deptu, and bank ud bottom condi· 
tiOnl of both maD• made Caftall aDd tidal 1tream1 throu1hoUt a lar1e area Of the Delta 
re1ion are extremely important iD any conlideration of mobWty. Durlllt the low-water 
eea1on and the periode of low tide oDly email and '"I'Y ehallow-dralt cr&ft1 can nari1ate 
many of the canale and etreame, Furthermore, the adcliti0111 to the hei1ht1 of the bank• 
make Iandini• difficult aDd would limit the time periode of operation of amtJhlbiou• 
equipment which could not climb hi1h mud banka, Patrol boate ia the lar1er 1tream1 
(eepecially in the R11111 Sat Special Zone) muet allo tailor their operation• to thue tidal 
eflecte. 

(Jfl{' Tidal recorde are avaUable lor oDly a lew etationa aJon1 the cout or major 
riven and in 1eDeraJ proYide i.Dadequa•e information on which to predict the tidal condi
tione at a apedlled time. The ial1111nce OD water depth hal been compiled lor 1tation1 
where data were available ud ie 1hown in Table A-ll, It b to be noted th"t daily tidal 
ru1•• vary Dot oaly charlDI the time of' the moath but aleo differ accordiq to locatioa. 
Tbua, the variation• at Saipn and Rach Dlaa are coa•iderably dllferent from tho .. at 
Tao Chau and Rach Cila. Tbie lact eervea a• one of muy example• of' tbe ued to taUor 
tbe ope ratione in a 1wamp warfare to the epecllic characterlerice of the npoa of 
combat. 

fl#l' The tidu alao affect the cearreate ia the major rhrere. Dlarin1 the hi1h-water 
••••on where the major ri,.ra now doWIUitream, the maJdmwn ,.loclty may reach 
5 knott. Howenr, diii'IDI the low•water period• at the tame locale, the tide may ac
tually reveree tbe now and an upetream curreat of I kaot hal been meaeured, Current• 
otepead upon deptha, 1hapea, leqtha, and tidal action. Ia the major ri"ra and canala 
of the Mekon1 Delta velodtiea up to 6 knot1 have been experienced. 

J The tidal elfecta on the current alto hafl~Mace local navt1atloa alace the local 
iDhabUante utlliu tlaia effect Ia their ehiPfliDI. Nonmotoriaed aldppi~~t, ta partic.alar, 
follow• the pattern of the rtdee, 
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Jll( The tlde1 abo affect the .. lt-water ifttrueion for a larae portion of the lower 
Delta (1ee Map 1). The biah tide inundate• the coaatal areae daUy. Since theae areaa 
are predomiutely ewamp fonet, tbil il a etandard characteriatic of the environment. 
Salt-water intrueioa aleo reache1 far inland to leave it1 mark on freeh-water awampa, 
marahet, and paddy l&Dd•. Tbia condition neu11itatea the erection of control deYicea 
which muat be reckoned with duriA1 a military mo•ement, Detailed lDteUileDCe of a 
apecific area il •laiD a iactor in plaDDin1 operation• Ia thi1 enYironment, 

Navitability 

1/ilf The aavi1ability of the waterway network of a combat &one ia of utmoet im
portance in plannin1 a mUitary operatioa. Unfortunately, a ewamp forut ie not a 
unique characterbation to determine aaviaable waterwaye. In fact, the two coDcrete 
example• clearly Wuatrate the difference• which may exiet in two ewamp foruta of the 
1ame baaic type, Alain it becomu nece11ary to con1ider each aou oa it• own merit• 
and thele wiU be diecu11ed in detail for the two eumpln. On the poeiti,. eide, eorne 
leneralieatiOD can be made for the MekODI Delta. The •tatietin of controllina depth• 
are pYin i'l Table A-U, The data ahould be conlidered with rnei'Yatioa. They were 
compiled* from data reported iD the Nationallntelliaence SurYey on depth• of water
way• and reflect primarily deeian data rather than actual data. DuriD1 a time of war 
continuoue dredpna and annual malDtenance may not be carried out, Uld 1UtiD1 i1 a 
major factor in thie eDYironment, Althouah the table pruente a aener:ll ducription, it 
ahowd be emphaeised tha, the area i1 a complete maae of emall 1treame, cu.ala, and 
drainaa• ditchee which are not ehowa. "''1le ewamp foreet aleo produce• arowtb which 
tende to deteriorate both natural Uld man-made waterway• •• a naYiaable entity. 

~ 1t caDnOt be owrem.,haeiHd that a meaninafw c:olteideration of nariaability 
can be made only for apecillc areal, The diecueaion for t!te nf9 uamplu, RSSZ and 
Nam Can Foreat, pro'ridea excellent Wuetl'atioae and clearlJ indicate• the appreciable 
contraeta in cltfferent areaa. It ahowd abo be mentioned that twamp foreate exiet 
(e. I• , U Minh) which are ·•oid o( any majol' uee(w naYiaable waterwaye. 

SURFACE CONDITIONS 

Jlllf Almoet the eatire area of Vlelllam eouth of &&•N il a low, Marly lewl plain 
eubject to exteneiw aacl proloa,.J inundation. With the eac:epttca ol the area withia the 
Rach (iia·Ha TieD·Chaa Doc trlaaale, whel'e there are a few laolated Wile, the hithlllt 
o( which ia 700 mec.re, and alao la the Cap St. Jacque• area where there are a few 
billa ri1in1 to approximately Z4S metera, the area hae Yirtually no reUef other than the 
microrelief characteriUic of atream and canal banka, pecldy dllle11• and railed roadbede. 
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Map I 

HYDROLOGY 
Vletron-Mekong 

Delta Area . 
Source: Stanford leeea rch luUtut• · 
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Soil• 

Jl!!f SoUe of thie reaioa are laraely alluvi.·l . Six dauea of alharium are dirrer
enhated on the baaia mainly of acldUy. All of these are rat":er r ieh in nitroaen and 
potuh but poor in lime and phospho r ic add. 

J,l!!( For about 10 milee inland from the eoael in the entirf' reaion, the eoila are 
predominantly tidal aaline mude eupportina manarove and back·manaro,. veaetation. 
On the weate.n coaet of the lower Ca Mau Penineula ie •·" extenaive area of mixed peat 
and mud. Typleal eoU condition• associated with onangrove or back-mansrove veaeta• 
tion include raUna cone !ndieu of 3 at depths of 0" to b ', 14 at 6" to 12 11, and ZO at lZ" 
to 18". Aleo, the upper 6 inc he• contaibJ about 5. 13 perceat oraallic matter, 1, 400 lb 
calcium per acre,· Z6~ lb of potauium per &\:re, ~00 lb phoephoru. per acre, and 16 lb 
of nitrosen per acre with a pH of 6. 4. 

Ul1 The acid alluvial s.~il• of the lower Ca Mau area ercan to be leu tirm than 
thoae north and eall of the Cauac River. It h&l been reported br obterveu that the 
mud in the lower ,Ca Mau area after prolonged ilaundation, i. e. , toward the •nd of the 
rainy eeaeon •e•m• bottornle••, whereae in the reaion north and ea•t of th• Ba••ac, 
the eoil1 maintain a reaeonably firm baee below thf' top few incne1 of paddy mud even 
when wet. 

Vegetation 

.-f The veaetahon in til.e rei'Pn of intereet can be deac:rit.d in term• < . five plant 
communitlee : aea 1raee, mangrvve and bac:k-manarovee, palm ewamp, eedse mareh, 
and rice paddiee. Characterietice and typic al location• of theee c:ommunitaeto witt> re· 
epec:t to thi• reaaon, are di1ru11ed below. 

Sea-Grau Communlly 

tlf!!7 Subn1ersed in ••ll water, utually in protected placet where tide• anrl current• 
are not 10 ttrona, will be thickell of ar•••like plant• called tub.marine meadOIII'I. Such 
meadow• are common in •hallow bay1 and in pool1 1n tidal flat• of more open bay•. 
Vertically they occur from low water mark, where they are eometimet left dry by ebb 
tide, down t,. ~ metere. In monaoona, the leavea may be wa•hed liP in hu•e pile• which 
are a terioua h•.;ard to nariaatiol\, 

fliJff The•• meadow•, which can N dente enou1h to cauee prop-foulina at low lide, 
are more common alona th11 well coaet an" extrem.t •~uthern realon of the Ca Mall Pwn
intu'•, ;and alto in the tidal nata of the Runa Sat Special Zone. 

Mana rove• and Back- Mana rove• 

cllf' Va•t expanse• of both the e••• aacl Wilt CO&Itl of South Vietnam ..... occupied 
by the forebodina manaroYe community, a btarrier to boat• at IU&h tide and an equally 
difficult area for overland mobility at low tidea. The e•teneive deftloprnent of pro 
root• 'ft&b the•• foreata extremely difficult to traYeue •ven oa foot. Ahhouah ,....-.... ~ 
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roote will aupport a man, they are very alippery and are aet at aharp an11ea and any 
mi .. tep plun ... the foot aoldier into deep eoft mud. The rate of pro1rua tbrouab thia 
manarove forut ia far below the publiahed junale rate of I kilometer per hoar. 

ltf( The mansrove community ia encountered alon1 atreama but doea not exteDd 
beyo.~d the reach of brackiah water. Altbouah it ia DOt the purpoae or thia report to 
disreu into a diacourae on the acientific terminoloiJ, the man1rov.: coaummUy Ia auf
ficiently inlportant to jaatify a clarity in deacription, 11aia can beat be done in terma 
of apecie methodoloiJ and aome illuatrative aketch... The man1rove family (1\hiao
phoraceae) il compoaed of the Jenera Phiaophora, Bru1uiera, Cerij,'• Carollia, and 
Kandelia. A deacdption of thia clauification ia ahown in Table Il• Reference Z). 

TABLE n-1. MANGROVE AND BACK-MANGROVE SPECIES 

Ae1lceraa corniculata 
Aricennia officlzaalia 
Brupiera cyUndrica 
Brupiera JYRUlorrhiu 
Brupiera paviflora 
Brupiera aexan,Wa 
Carallla brachiate 
Carallia 11uffruticoaa 
Ceric:pa taaal 
Hibiacua tillaceua 
Kandelia candel 
Rhlaophora apiculata 
Phiaophora muc ronata 
SoMeratia caaeolaria 

Tree to JO m 
Tree to ZO m with pneumatophore• 

Cay Cat 

Vet Buttre11ed tree to Z3 m with pneumatophorea 
Vet re lot Buttreaaed tree to 36m with pneumatophorea 
Vet boa nho Buttreaaed tne to Z4 m with pneumatophorea 
Vet den Buttreaaed tree to 33 m with pneumatophorea 
Xan1-ma Stilted ant tree to SO m 
XaJll•dla Shl'llb to 3m 
Cay Net Stilted ahrub or tree 'to Z5 m 
Tre lam cbeo Tree to I 0 m 
Vet dia Shrub to 7 m with awollen baH 
Duoc·doi Stilted tree to 30 m 
Duoc-nhon Stilted tree to 30 m 
Ban traq Tree to i.O m with atout pneumatophorea 

j& Uluatntiona of tbe predomlnut apeciea in the Vietnam Delta re1ion are 
ahown in Fiauru U-1 and U·3 (Reference Z). 

J/IA The normal procedure for the dewlopment of the uaan1row fore at in the low
land a il for the alu11ilh riwra to depoait banka at the mouth. 'nle reaultina break
water la covered on the aeaward ed1• with a denee 1rowth of Caauariaa (AuatraliiUI 
pble) - common on the beachea of tbe Ca Mau Penlneula and the aouthw .. t reJion of 
"UDI Sat - aDd on the protected aide by man1rove forma eeeded by the downriver cur
rent. Aa the bUlk continuou to amnce it may eventually be brokea to lorm a ne ... 
mo11th, If thia happen• the old chalaael elite 11p and become• etocked with man1row 
.•pacie a. Aa time pa11e • the -w cha.Dael la conwrted into a man1rove awamp. 

,J The YIIIC&tion ie qat'"t; d.Db-and there Ia very Uttle li1ht on the foreat floor 
(1 to r~rcent of that in tbe open). Stand• of soo to 1000 treea, 10 to 30 em and 6 to 
14 metera bilh have beeu reported in an area of abo~at 400 acre•. In Vietnam the maaoo 
1rove (Rhiaophon apiClllata) fonna colOfti .. on d-p eoft mude ud •••m to be intoler
ant of harder mud• or eaDd mixturea. TIN •tilt roota of adjaceat man1rove treea are 
iDtricately interwoven ud the veJetation Ia practically tmpeMtrable by normal mean• 
of tranaportation. 
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Palm Swamp 

jill{ In the Salton repoa the palm 1wamp can be cllvided lato foUl' troupe: 

(I) Speciu from m&nlrove~ 

Acanthue ilicifoUu• 
CaroWalucida 
Dolicheaodroae rhaecW 

Brupiera eearaqula (Fipre U-1) 
Derria ulipDOea 
Flatellaria iDdica 

Nipa fruticaae (Fipre U- 3) 

(2) Specie• from bAck-maqrowe 

Acroaycbia peduaclllata 
Cantbium clldymum 
Clerodeadrum U.erme 
Melaleaca leacadeadron 

Acroetichun1 aureum (J'ipre U· 3) 
Cerebera maqhae 
Ficua belljamlaa 
Paadanue tactoriue (Fisure II-2) 

Stenoc:hlaeaa palutrie 

(3) Freeb-water tallery epeciee 

Barria1tonia acutanpla and Qluta coarctata. 

(4) Rice-paddy weeda 

C)·perue procerue, Eleocharie equile&., and Plara1mitee karlta. 

.JII1f In the Mekon1 Ri,.r Delta the palm ewampe are compoeed of the followin1 
epa dee : 

Acanthue ebracteat.aa 
Cryptocoryae ciliata 
Nipe fruticaae (Fipre a- l) 

Criaum aeiatic:um (Fipre U· 3) 
Derria ullpnoaa 
Sonneratia c:aeeolarie (J'ipre a-•• 

Typlaa alll"etifolia 

IIJ{ lD tbe riyerU.. conaplea, the!!!!, le ueually aloa1 the outer bank• where the 
curreat le treater ud the Cryp!oct -,.iCWata aad Criawn aelatlcum are a11ociated 
wtt• the elip-orf elopea and area• ofheayY aeCBaaeatatioe wttla ftM etlte ud claye. Thia 
fact cu 1te uHd ia nnlt•ti• to .. termine where the etrHter curreat• aDd deeper 
cha ... ll may 1te. Nawaation la •maUer atreama inhabited with tlae•e palm• i• prac:
ticaUJ lmpo1atltle e11upt by • ....,...type crafta, The palm •wamp oftea form• • tranai
tion to a terr .. trlal foreat, wltlcll, tlaerefon, fre ... DdJ borden thaee ewampa. 
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Sedge Manh 

)liS(" Tall eedae• and 1raeeee arowiDI iD marebea or Lerrain covered by ehallow 
water duriDc hiah tide form the commwlity or .. dae marebea. Latoritic eoi11 with poor 
draiaase, abandoned fieh ponde, and etaaaant water marahee form the ideal environ
ment for thi1 arowth. Since the eame eoil il ueed for rice paddiea, theee are often 
made by laborioue cleartna of a eed1e cornmunlty. The Plain of Reeda area favora the 
Eleocharia equiaetina which rarely arowa hiaher than z. S feet. Other apeclea euch a• 
the Cyperua which arowl in clay Iilli that are flooded daily by tidu may arow up to 
Z metere in heiJht and are very dirficult to clear out. 

{jJ( For •he purpose of clearin1 it ia uaeful to note that in South Vietnam the 
eeede of the eedae plant• aerminate wh> the beainnins of' the rainy eeae"Jn and the plant• 
reach eexual maturity and flower in Aup .. • to September with 1eed1 that mature by 
November. Some or theee epeciee can be deetroyed by flame treatment. 

Rice Paddie 1 

Jllff' A larae portion of the Mekon1 Delta area ie under cultivation for the produc
tion of rice. Althouah not directly concerned with ewamp foreet warfare, their prox
imity to and/or inteuperaion in the varioue ewamp area• precludee complete elimina
tion of their coneideration. Many of the rice areae are obtained by drahuna, irri1atina, 
•nd dikina 1ed1e marehu. The ruultin1 fielde are naviaable by boate durin1 the 
flooded ataau but motor boate and ampbibioue crafte will etill experience difficultiu 
from the cyperue weede, duckweede, canal dikee, and nonpredic:table muddy bottome. 

Jill Fipre II-4 ie preeented 11 a further 1eneric clauific:ation of ve1etalion in .1. 

tropical climate. It placu the arowth relative to the water level and tidal elfectl, 
Table II-Z Jivee the correapondin1 common namee for areater convereadonal a1illty. 

TABLE 11-Z. COMMON NAMES 

Scientific Name• Common Namea 

I, Utricularia Bladderwort 
z. CeratophyUurn Coon tail 
3. Vallieneria Tape araae 
4. Nymphae a Water .illy 
s. Ipomea MorDin1 11ory 
6. IAmna Duckweed 
1. Lirnnoc:haril Velvet leaf 

•• Eleoc:haril Water cheetnut 
9. Cypel1l1 Sed I• 

10. Cryptocoryne 
11. Scanthue 
IZ. Nipa Nypa palm 
u. ADona Cuatard apple 
14. Sonaeratia Maa1row 
15. na1euerla Maaii'Oft fen 
16. Utaea (Terreatrial foreat) 
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CliSSfFIED 

GENERIC CLASSIFICATION OF REGION SOUTH OF li•N LATITUDE 

}!I( The entire repOil hal been clauiCied accordiJJI to predominant ve1etation and 
aurface conditiou by the Stanford a .. earch IDatitute (Reference I) throuth detailed 
analyeie of the topoJraphic map cover• I• on • '"cale of 1:50, 000 aad aerial photo1raphy 
on a acale of 1:40,000. Detailed pbotomo1aice on a acale of 1:1,000 or 1:10,000 were 
utilized for AD&lyeie of eelected areaa. The area .,. .. divided iato S • 5 minute quad
rani!• a (rou1hly 5 x 5 nautical mile 1) and the predominant ve1etation and eurface con
dition waa determined for each quadranpe. The principal cate1oriea uud wen: 
(1) predominantly paddy; (Z) predominantly marah; and (3) predominantly for .. t or 
IW&mp foreat. Subdivieiona were al1o ueed to include miud conditiou; i.e., pre
dominamly rice (paddy) and for .. t, predominantly marah and dee, predominantly rice 
(paddy) and marah, predominantly foreat and rice (paddy). The re~ultill1 dhtribution1 
are ebown in Table ll·l a.ad Map 1. Thia 1enerlc cla11ificatioa ia u1ed ia the 1eneral 
environmental deecription in thia aectirr_ .\ more detailed etudJ ••• made of the two 
lelected ewamp foreet area• and i1 pre1entl!cl in the latter part of thia aection. 

Paddy Land 

JJI'f Althoqh thi1 1tudy 11 not directed toward operation• in paddy land1, they 
cannot be completely ianored in the 1eaeral 1wamp con1ideration. lt i1 clear (aee 
Map Z) that the 1reater land area of the Mekon1 !Nlta h devoted to rice cultivation and 
in 1eneral paddy land• wW l>order and in eome cal .. be lnterepereed in the lria1e1 of 
the variou1 1wamp fore1l ar•a•. Movement in thie paddy-land environment will be 
nec .. aary and 1hould be coneidered. Reference 1 hae cla11illed rice cultivation into 
three epecific type• which 'can be characterised by the particular area• and the a .. o
ciated env1roament. 

Near the Lar1er Rivera 

lfl{ The floodwaten of the lar1e riven create heavy inundation for lon1 perioda 
of time and the rice field• ueually underao two traa•plutilll •· Floattnarlce with •tem• 
up to lZ feet may aleo be 1rown in thele areae. The paddy land• are characterised by 
much water and man- made dike e. 

Ca Mau Penineula 

Here tha rice culture depeDdl upon rainfall• and there are lar1e open expan•e• of 
rice paddiea with low fleld dike•. The area i• perforated widt dreqad canala moetly 
runnint in a NW-5W direction i.nteuected with fewer lar1• cro11111 caaala. Tbe many 
emaU 1treama and canal• prevent olf•raad movement while limltina water naviaation to 
amall ahallow draftina craft• which c&n operate in waterway• Z to 5 metere wide and a 
depth of around I meter. 

!USSIFIEO 
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Northeaat of the Ba11ac 

)'!i Thue are the older more denaely aettled rice paddiea with many amall 
atreaml lined with tiny cluetere of houeu and treee. Althou&h the Ueld dike• are aen
erally low, 1 eufliciently larae numbir of laraer dike• are encountered to Frevent el
lic:lent movement by amphibioue craft. The davelopment of aettlementa and tree• pro• 
vidu aood d'pportunitiel fur ambuah. Tbue rice field• are abo intermmaled with 
auau plantation• and d-.ep, narrow ditchu provide aeparationa from aarden plota. 

tJI{ Operation• in a paddy land environment nece11itate1 ,ood inteUitencel of the 
particular area under conaideratlon. Topo&raphical mappin& i1 uauaUy not aufftcient 
to apecify exact operation•. The uee of photomoaalca can receive &realer attention 
Iince the canopy ia not a deterent. 

Marah 

/ttf The actual manb and marab-paclcly mi•ed areu are very extenaive in South 
Vietnam. The lar&• area between the Wekon& River and the Sai&on complex known aa 
the Plain of Reed• i1 a poorly drained rnanh environment. Much of the Ca Mau Pen
inaula ie manh and mauh-paddy mixture. Thele area•, inund.\ted tor extended peri
od•, remain wet durin& moa! of the year. The &rauea aDCI reed• ranae from 3 to 
7 feet hiah and will dry up durin& tbe dry .eeaaon makinr it auaceptible to lnarn\n&. Treu 
can arow in thi• marth environment which forma natural border area• for ••amp Cor
eau. Althou&h all mod•• of movement are pouible in a manh area, lhe) are often 
difficult. lAcal environment of atreame , caaala, and dike• provide• •dditional 
interference. 

. , 
~t lnd S..·a.mp Forut 

lpf 1n the Mekona Delta reaiofl, the forut• a& .! predominantly aloq the COUll 

and moat of them are the 11wamp forut type periodically inundated alther by tide• or 
rainy aeuone. In thia reaion the tendency il to o::lautfy it aU •• a manarove forut but 
it muet be reali l\ed that it ie not limited to a nall1 • ~ve tree. The lreu ueually &row at 
aradually increaaina hei&hta fro!"\ the ahore~lne rana1n1 frnm 6 feel to 60 feet . The 
manrrove tree haa aerial root• •·hich arow an all direction•. ""he coaetlinee an void 
of under1rowth but low irowth of the fern type apoeare at ahore diatancea from the 
coaat. 

/Ill(" The cajaput, a thi.'lly branched, 1par11Jy leaved ever&reen tree, ar~'WI in the 
fneh-water ewampe. TIM!ae tree• which reach a heaahl uf t.n faet f~rm • contanuoue 
den•• c~n.opy. Some low tree• and buehy awamp fouete are alao preaent an the north
welt area. 

tllff Pe rhape the moe a forebodlaa characterlaation of a ewamp fore•• ie that whach 
cla11lflea lt ae den•• ve&etatiOD alway• Rooded and perforated with nwneroue email 
etream• and precludint reaeonable aro1111d movement io any form. 
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ILLUSTRATIVE ZONES 

. J,lil( Thie etudy utiUaee two eelected areaa to eetabliab repreeentative operational 
requirement• u an analytical baee for the etudy. Their 1eaerallocatione are ehOWD on 
Map .J. The environment of tbeee arne ia analysed in 1reater detail. Altbou1h reporte, 
mape, laterro1ation of military advieora and peraonal obaervatione provided a 1reat 
deal of information, 1t waa found that coneiderable intelli1ence can be derived from 
photomotaice. Four moeaice were compiled - one for the entire RSSZ ud three for 
portion• of the Nam Can Foreet- and incltvidual pboto1raphe were etudied to lend 
1reater accuracy in the ducriptione. Theee moeaice are ehown in Mapa 5, 7, 8, and 9. 

The Run1 Sat Special Zone and SUrroW1din1 Area 

fl/1(' Total Area. Tbe RSSZ ed eurrOUDdiDJ area ie defined ae a r.oaatal ewamp 
coneiltinl of approximately 360 equare milee with the follcnrin1 limite. • 

North: 
Weet: 
South: 
Eaet: 

Tbe road from Xom Quoi Thanb to Phu'ac Tho 
The Semi Nba Be 
The South China Sea 
hlJbway No. 15. 

Climate of the RUDJ Sat Area 

ltl!f' No climatolopcal data are available epecifically for the Run1 Sat area. Al
thoulh it ie located betweu aDd not far from the obeerviq etatione at Sai1on and 
Vun1 Tau (Cap St. JacqueeJ, the data of theee etatione cannot be takea u accurately 
repreeentins the local Run1 Sat area climate. That of Sai1on, while probably appro:a
mating the 1enerallriee, no doubt fail• to refiect the iaOuencee oi the bea'rily ve1etated 
ewampland on humidity, temperature•, and winde. On the other hand, the data of 
Vuas Tau are infiuenced by the ocean, which infiunce le le .. over the awampland. All 
avera1in1 of the data of the two etatioaa probably la the moat practical approach to 
climatic 1eneralltiee for the area. The I.WII Sat area ie, of eouree, e•poeecl to in· 
vaeion by tropical etorme from the South China Sea. 

JPr TCU1raph) Relief in thle area ie virtually nouldete11t, with elevation a ••n
erally leu t n I or meten. Z.Ceptione are the aurroundiftl Nul Noa mountain area 
with a maximum elevation of 183 metere and the Cap Saint Jac..-• (Xa Vt~nl TauJ pea· 
iaeula with a ma:Umum elevation of ZfS metere. 

/ fl'( Hyclrololl· Five main cbannele peutrate the defiud area with u latrieae. 
ayetem of waterway•. Each chaaael 1radu.Uy wideaa ae it approaehee the South China 
Sea. Wideain1 or narrowlftl, however, oceur1 la many parte of the chaMel becl1. 
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ateanderl111 of each atream ie protJOuaced with bead• and turne ae much ae 180 de1reee. 
Headwatere dieplay a treelike deadritic pattera with trlbutariu joiaia1 the next hi1her 
order tributary at 90• &1111••· A number of cbatmele connect the five main atreame eo 
con1pletely that the entire area appeare connected by waterway•. 

JC) There are apProximately 300 mil .. of cbaanel varyin1 in width from 400 to 

8, 700 feet and ill depth between Z to Z9 metere. There are in addition about 100 milee 
of channel between ZOO to 400 feet ba width where the water depth ie aot lmowa. 

~Map 4 ehowa the Run1 Sat Special Zone and the known channel deptha of the 
waterway e. 

Claeaiflcatioa of Re1ion 

lt'f(' The entire Ruftl Sat area la divided into eome I!) lel&Dda or aubielanda eepa
rated from each other by ch&DDela at leaet 400 feet wide. 

SJ1(' More practically, tbia area may be arbitrarUy divided iato three main aec• 
tloae, which dietlnplah tbemeelvee primarily by their hydroloiJ: 

(1) The eaat.rn portioae iacludlq the Soa1 Cal Map aad Soa1 Thi Val, which 
diaplay a bithlY developed dendritic pattern of up to 6th aad 7th order. 
J:D tbia r.e1i0D the ratio Of water to veaetation appeare to be hi1her than 
in the other two aec tore. 

(Z) The central part with the main ahlp channel dlaplayia1 a tributary pat
tern of up to 4th or 5th order. 

(3) The ... :ern part bordered by the Son1 Nha Be and a tl'ibutary pattern 
of up to Jrd or 4th ordu. Here the Yetetatlon la moat den•• with mature 
m&Dirove foreata. The iaterlaclq o( the waterway• and the ree\lltlq 
dendritic pattern• are clearly evldeat in the photomoaaic included aa 
Map5. 

Jill(' Surface conditione ln theae areaa appear to coaalat of deaae maqrow aDd 
back-man1rove or Nlpa fore ate, the .. ceptioae beiq a at rip about I, 000 to I, SOO feet 
wide ha aome place~ on both baaka of the mala eblp chuael wblch appear to haft beea 
defoUated. N~ roada lead throqh the Rua1 Sat Special Zoae thou1h examination of 
aerial ,.,tDJr&pha indicate• the pruence of maa-made patha or chanaela, 

~ Tlae Rua1 Sat area ie aurrounded by cultivated area• coaalatia1 of planta
tion•, hamleta, and rice pacldiea, with aome of theae area• ehowiB~ elan• of deterio
ration. About 70 mll11 of roada or hlah•ay atretch alon1 t•• eaatern aftd northern part 
of the aurrouDdl .. area. Ita eoutbern coaetliae aa irreaular, with nwn.rcnae email and 
tar1e cbaDDela emptyln1 lDto the South C1Waa Sea. Deaee ,.,.tatloa linea moat of the 
coaat, the exception belat the Can Olo penlaa\lla, Here, there la a narrow atrip of 
aandy be'jh with aome acrub w1etation • 

... . 

.tt!{ Aerial pbotoarapba on a ecale of approxlm8tely I :U, 000 of repruentatin _.. 
areaa 1 mile ta radlua in eac• of tbe titre• Hcton han lleen aaaly&ed ln more detail. 

.. ~ :: .... · -... ..-. ---------·--- -------------·· 
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(Pt':Photo 1 - Na~ 5. The area il 1aturated with ~ treelike network of tribu-
tari .. ol 4, Ill, II, ud 1t nrdcu. The trlbutariu vary in width from 10 to 200 feet ud 
appear very ahallow. Exact depth and river profile• are DOt known. While it appean 
aa if the entire area II covered lay water, there are patchea of extremely den .. veteta
tion which may conceal alitbtly elevated land. Owrall vetetaticmal coverate il about 
40 to 50 percent with buah and tJ'eea trowiat ritht up to the edt• of the tributary 
cluuulela. 

':fi'Pboto 2 - Map 5. Tile area Ia aaturated with 3 to 7th order chanrwla with 
proaounceCl me&Dderiq charactariatiu and up to 400 feet in wiclth. 'nle number of 
tributariee caa only be deacribed u wry numeroua. The area appeara uader water. 
VeJetation II acattered to denae in aame areaa. There are DO liln• of clvlliaation. 

Photo 3 - Map 5 

~11tia area il located around a rlJht-aaJle bead of the maiD ahip chuael. 111e 
chaiUlel 11 here about l, ZOO feet wide, thia beiDt oae of ita urrower cllrneneiona. 
Cha~~nel depth ta recardad at 9 CO 16 metera lD the bead. About a doaen tributariea of 
lrd to 4th ordera are obaerved vuyinJ ill width from ZOO feet to 10 feet. 

~The area haa been defoUiated, with a few very tall trell atUdlAJ with de
auded tree crowna. laolated new Jl'owth llreappearlDJ. 

,.{A amall poat or fortification Ia located on the bank of the l'iver. There il a 
etraitht channel or patch camb1 out of the JGDJle toward tbh poat, of about 5 to 10 feet 
in width. 

J Photo 4 - Map 5. The area la thorouthlY diaaected by a cbuuael of 3rd ordu 
with tributariea of 4, 5, and 6th arden arraDpd iD a treelike pattera.. Some of the .. 
tributariea have lheir be,U.Dint ill ather 1arte chaanela. There are aome 35 atreama, 
"Yaryblt in width• fro~n ~to ZOO feet. Much of the araa appear• to be under water. 
Vetetation cover••• appeara acattered ln mGit plac .. , with den11 veJIItatlon appearint 
in aome apota. Thla area h located ftear a lar1e fortified trlan,War o11tpoat acrou a 
ZIICI order channel, 

~ ~o S - Map S. Tbe area la trt .. cted bf Znd and lrcl ardel' cbuuaala of 
1, 400 f-t aad Joo feel wicttha, reepectiwly. 'naere are two other lrd or .. r atreama 
of a••• ~00 feet wi~tba. TIM ...... of tM lar11 chaaaela ia dala are• la a~t 
10 metua. 

~ ve,.tadoa appear• deaH (100 perc•tJ with the tall•"' treea alOBJ the mala 
c..._.le, 'nael'e are • ..... of clvillndoa. 

utf' 'Pttot4 6 - Mar S. Thia area Ia adjaceftt ID the cultlnted Nlak of lha &oq 
Nha a.. 1\ere le ODiy OM Z..t Ol'der chaaMI of aome 400 feet in wiclaJ. .. .u.clat 
thrOUih the ataa with a triiNtary of Srcl ...... about ~0 feet wide. Vetetatl-.1 COW'erate 
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oatlide the chaDDel ia virtually 100 percent with the treu comiq ri1ht up to the chan• 
nel, About three clearint• are vi•ible of about ZOO foot diameter, however, aeveral 
tree• ·are •tandiq iD the cleariDae themeelvee. There are DO vieible footpathe. 

The Nam Can Foreet 

Climate 

Jill' For thie repoa aho ao epecific climatolo1ical data are available. However, 
eome generaliaatiou peculiar to the repoa are po .. ible. Bei111 on the coaet directly 
expoeed to the onelautht of the eouthweat moaeoon, it ezperiencee hi1her wiade, more 
cloudioe .. , and heavier raiDfaU than the remainder of the eouthern lowlaade. It ie abo 
e\lbject to moralaJ iavaeiaae by tbwadeutorm• wblcb develop DOCturDally over the Cu1f 
of Siam. Thi• ie in contraet to the afternoon tbunderetorm retillltl commoa over moet 
of the eoutbern lowland•. Relatively hlJb on-ehore wiDde occur, poeeibly becauee of 
the reioforcement of the eouthwe et moneoon flow by the eea breese. Radiation fo1 ie 
very co~n in the eouthern half of theCa Wau peDiaaula, pruumably iacludial tbie 
coaetal reaf.on. Throuaho~at the year, early morDin1 fo1 frequeatly lower• vhibilitiu 
to le .. than 1 mile. Aaata, the ve1etation influence• certaia element• of the local 
climate in thie reJiOD, 

Hydrolop 

JP{ The hydrolop of the Nam Caa area ie clietiactly cliffe .. _t from that of the 
Rua1 Sat repon. Three priDCipal etreame, e .. eatially parallel to each other, form the 
maet promiaeat waterway•. The Nam Caa area hae much fewer watetwaye thaa Rua1 
Sat. Abo, tbe waterway• are DOt interlaced aad iaterconaected a• they are iD Rua1 Sat. 
Caaah and old draiuae ditcbea are numeroua in the Nam Can re1ion ae oppoeed to the 
abaenc:e of any canal• ia Runt Sat. 

..1 On the baeie of etream width, the major waterway in the area ie the Cua Lon 
Ri vel' cuttial the retiaa ia aortbeaet- aouthweet direction. TbrOUfhlnat ite leDJth thia 
riwr i1 1/4 mile or treater iD width. Acce .. to the riv ... caa be 1ai1Md both from the 
Oulf of Thailuad on the weet and from the Soath ChiD& Sea CID tu e .. t thrcnaab the Bo De 
River. Trlbutariel to the Lon .River are moetly on the eoutbealt eide of the river. 

J The other two waterwaye are the Bay Hap .River about 6 mil .. aorth aad the 
Racb Duoq Keo about 8 mile• aoutb of the Loa River. The Bay Hap &iver, about 1/8 of 
a mile ia width, 11 acce .. ible from the Oulf of ThailaDd on tbe ecNtb, aad from Ca Nau 
ora the DOI'th tbrCNih the Hao River and the Bay Hap Canal. Alao, two naviaable caaale 
colllleCt t'be Bay Hap and the Lon IUver. 

Ji Tile Racb DIID• X.o 11 the •IIUll .. t 1tream of the three aad aavitatioa ia iu 
heaclwateu 1outbea1t of tbe Bo De River ie queetioaable. 'I'M deptlae of the•• riven i• 
•boWD ia Wap 6, . .. 

' • • 
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Surface Condition• 

(fl{ While both the Nam Can ud Ruaa Sat reaiona may be clauiried aa lorut or 
awamp foreat, characterbtica or the aurface condition• appear to be conaiderably dif
ferent baaed on analyaia or 1 :50, 000 toposrapbic mapa and limited aerial photoaraphy on 
a acale of 1:10,000 (Mapa 7 to 9,,, The Nam Can area apparently at one time aupported 
iotenaive rice culture, which hal Iince been abandoned to nature, The area appeau to 
compriu about 70 percent roreat and 30 percent manb. Moat or the mauhlanda are 
probably abandoned rice padcltea, and the marahea themaelvea are rapidly becorruna 
roruted. Thi• il a tot,Uy different altuation thu pertain• in the Runs Sat Special Zone, 
where the entire area ia awamp foreat with little or no marah aor aip• of previou• 
cultivation. 

tp( Even the loreat resiona in the two aoaea are very cltfferent. The Nam Can 
fore ate appear to be very denae, mature foreata with u almoat invariable double canopy 
conaiatina of two tree apeciea, The uppu canopy b probably formed by .Rhi&ophora 
mueronata or Brupera JY11U'C)rrhisa, wbile the lower cuopy ia prubably Bru1eria 
parvifiora. The Runs Sat area doea not exhibit IUcb danae foruta nor a diatinct canopy. 
The principal 1pecie iD the RWlJ Sat area ia probably Rhiaophora apiculata, charac:ter
ietic or deep aoft eatuarine rmada. 

~ Another major difference between tbe Nam Can foreat ud the Runt Sat Spe• 
cial Zone, indicated by the difference• in \-egetation ud relief, ia the aoil atructure. 
Wherever the aurfac..a ia .vuible ttn-~ah the caaopy !D. the Nam Can forut, it appeare 
to be aoil (aaad, with aome low abr.ab11, In fact, occaaional clearlDJ• are readily iden
tifiable in the aerial photosrapha of the Nam. Can for .. c. In the RUDI Sat Spe.:ial ZoGe, 
where the aurface ia vilible, it appean to be wate1· or very wet aoil aad almoat no 
clearins• are reco~isable, Fur\bennore, the avera1e elevation of the Nam Can area 
ia probably ali1htly hiaher than that of the Rune Sat reaion. Thia ia lurtber evidence ol 
a drier, more firm aoillD the Nam Can fo~eat. The relief of the Nam Can reJioa 
ranae• from near aeale.vel over much of the realon to maximum elevation• c.! al.o~..t 
1 0 feet. Almoat all the Run1 Sat area ia uaentially ••• level, 

cJtf Oa the baaia of draina1e patterna, the primary elope of the aurface in th• 
Nam Can realon ia !rom the northea1t to aoutbweat. Howe•er, there leema to be aa 
area of hi1ber 11round between the Cua Lon and Du1ona Keo ri•en. South ud eaat of 
the Du'ona Keo raver the elope orientation ia DOI'tbwut to aoutheaat. North of tbia 
river, however, elope orbntation h from aouth to north • 

./, The fact that the Nam Cu repoa baa a recopiuble draiaaae pattern ll in 
itaelf a unique characteriatic •• compared with the Runa Sac repnn. No draina1• pat
tern can be td,ndfied in the RUDJ Sat repon, the area conailtina of a aer1ea ollDter
coMectln• .,aterwaya aeemiD1ly :-andomly oriented. 

'IJif Three pbotomc.ealc11 (Mapa 7 to 9) of three areaa in the Nam Can Foreet were 
conatnc:ted from 1:10,000 pbotoa. Tbeae mapa abow a aeaeralloreet area near • 
riwr, the fonet out t10 the South Clllu Sea, and a atretch of tbe South China Sea coaet• 
line. Detailed aoalyaea :>l the aerial photiOII'&pba of four aitea from Ma;t 5 are dia
cuued below. The coaatllne ahowa in Mapa 6 and·, ie compoaed of aoft utuariu mud. 
Dorina low tide the mud line extend• a c:onaiderable dhtaace out to aea. .Mud bank• up 
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to 8 feet in hei1ht ilre formed by the tide action. Further inland from the ahore a aec
ond coaatline of hi1her elevation h .. been formed to go with the aubmer1ed mud ahore
liAe, Here white patchea of beach are ahown. Theae, however, do not appear to be 
aancty beachea but rather mud bank• which have been wa1hed by aeawater during high 
tide and aalt hal been depoaited and dried into the mud. Forut vegetation 1rowa in 
tbia white aoil. AlthoUJh aome aand may be mixed with the mud in theae apota, it doe a 
not appear to be a firm beach. Two area• have been maJnified and are ahown in 
Photoa 1 and Z of Map 8, 

Jll1( Landini men and equipment on thia ahore doea not appear to be pouible by 
conventional mean a. The a hallow water, outer coaatline of mud, and an appreciable 
diatance of water- aoaked mud to a aecond ahorelinc pro,·idea an environment which 
maku mobility nearly imponible except by ahallow draftin1 aam-pan-type craft. It, 
tltercf:ue, appeara that landin11 from the South China Sea would be limited to the 
mouth• of rivera and atreama (Rach) and there are few of theae in the Nam Can Foreat 
area. 

;tf Map 9 ahowa a cultivated, inhabited area alon1 the Dam Chim River aa well 
•• the South China Sea coastline. Photo• 1, 2, and 3 of Map 9 are enlarpmenta of the 
moutha of llach Nan, Rach Oia Cao, and Rach Bui Qua, reapectivelr. 

Photo 1 - Map 7. (C) Tbia area con1ilta of 95 percent very denae jun1le. At 
leaat two different type• of canopiea are recopiuble, with the two diatinJuiahed by 
their diffl'!rence in tone and height. 

Ulf Two channell traverae the 01r~a in a north aouth dire~tion, one naturally 
mear.cferinJ, the other atraiJht, app&rently man made. Both are about lZO feet wide 

·with ~reea c rowdin1 the banka. 

Ill{ There are alao eeveral other meanderin& amalle~ tributariea in the are:l, In 
addition there appear a number of .smaller man-made ditchea in the adjacent areaa, 
varyin1 in width from ~. 10, to 40 i.:et, which ahow ai1n• of deterioration. 

rsJ A minute interruption in the cr..nopy may hint a foot path. 

Photo Z- Mar 7. iP( Thia area appcara to have previoualy been under cultiva
tion. Numeroua irri1ation ditc:hea (aome aeemin1ly dry) conver1e upon a alowly 
meanderin1 channel about 80 to 90 feet wide. The vaaetation canopy t• multilayered, 
but hu not yet covered the total ••••, with muy cleartns• bein1 vi•ible, aome of them 
of rather barren appearance. 

spf A number of man-made conlcal-ahaped atru.cturu a\and in a atrai1ht line 
parallel to the main ('hanDel (th .. e appear to be charcoal ldlaa). Thla ia the Ol'ly area 
where the Junale doea not border the channel. 

Photo 3- Map 7. IJf!i Tha ve1etation ln thia area appeau very denae diaplaylnJ 
at leut two c:anopiu. A channel ~~Yl~l .fro,R..\I.t&,.~.... den throu1h the 
area. ., • .,_ .... _.., " . .. 
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Wf" lza the bend of the cbazuael appeal'l a clearinJ in which are located four b\aild• 
inl• of varyi.D1 dimeneione, the lar1 .. t beina ':'" feet lon1. A pipe line or line cro .. u 
the channel from the talleet buildilll to a point ill tM j\ID1le. For lack of a P. I. key and 
pictorial reeolution no further evaluation of thie lite can h. made, 

J,f!( Alain, the jUDJle II'OWI ri1ht up to both banb of the ch&DDel except in thia 
particular c:leariD1. 

Photo 4- Map 7. Jill( Thie ana coneiete of relatiYely thick jUDJle alona the 
bank• of a 400 to 500-foot-wtde chaDDel. 

~Both banke of the cbaaDel appear t~ haw been denuded by defoliation, how
ever, new 1rowth ie reappearill1. The defoliated area ie about 400 to 500 feet wide on 
each •ide of the channel. Several etraiaht channela and/or irritation ditchee join the 
main channel at about 45 dearee anile• in a aoutberly direction. 

~An additional alDueoiclal meanderina etream about 30 feet wide run• parallel 
to the maia etream. 

fJ1I' A Jroup of hou•u (10 to 15) ie located alona the main channel with a fieh trap 
extendiDIJ half way into it. 

I 
I 
I 
I 

~ I 
I. I 
I J 
I ' 

t 
\ 

f 

' · 
! : 

t : 



I . '. 
I . • I 

i . 

~~· ..... .....-...---~ .... -. ................ ----------



I 

; I • . . . . 

NAM CAN FOREST 

Depth(Metera) 

••w•na. .. ._'t.~ 

. -
~I 

21 
ti ________ .__<_1_1~:::::.-J 

• - ~ ~-· 
.! 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
MAP 7. SECTOR OF NAM CAN FOn.EST 



II 
I . . 

II 

a... . 
. ~ -





. . ... . . . ... , .. .. :.I aD I --.. . .. ... .. - -
4-'··~- ----
: ~.t : . : ~ ! 1~1 

·= :· .:.il. -

::: IIIII ~ 11~1 
Ei!ii! ~ 



I 
I 
I 
I 

·I 
I • 
I 
,I 
I 
I 
I 
I 
l 

PHOTO 2- MAP 7 



t 
I 

t 
I I 

I 
I 
I 
I 

I I 
I . 

I 
I 
I 
I 
I 
I 

CUSSI~tD 

PHOTO l- MAP 7 



' I 
I 

I 

' I I 
I I 

I 
. I 

I l 
I 

I 

I · I 
I I 

PHOTO t - MAP 7 



I 

I 

I 
I 
I 
I 
I. 

I 
I 
I 
I 
I 

I 
I 

I 
EO 



-..._... ....... . 

OAM 001 tO lOUt • 

cttt•• ua co••• 
wo 

271790·311790 
271720·311720 



• 

I ~ · /-.#~.•,• • ' .. ...... . , . 
... 11-$:· 

.. r ~ . 
..... ii 

~.-;- ~ 

I PHOTO I -MAP 8 



... ..... -

-

,.,_., 
•• 

-





I 

I 
I 

' I 

I 
PHOTO Z - MAP 8 



. • 

:~ ·. ·~ 
' . 

·. 

&!!'! 3 2 



I 
MAP 9 



.... .. # ..... , .. ·---



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 

. I 
I 

r 

PHOTO 1 - MAP 9 

' I 



• 

L 
t 



I 
t 
t 

t 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' I PHOTO • - MAP • 





I 
t 

' I 
I 

' 

I 

. . . 
• • • .. .. .. . . .. . .':' ~ " . •, 
. ···~ .. .. ... 

PHOTO J- MAP 9 



• 



t 
I 
I 
I 
I 

' ' I 
J 

I 
I 
I 
I 
( 

I 
l 

I 
I 
I 
I 
I 
I 
I 
I 

zs 

SUMMARY 

.;/'The term "awamp" or even "awamp fore It" 11 DOt 
luftic:ieatly aeneric to develop a 1eneral wadare concept for 
the iDdtcated environment. The diUerencee lD the nwnber of 
inland waterway•, climate, adjacent land areal, and waeta
tion amoq nramp areal located lD the eame teural aone 
will neceultate variation• in operational plana and mixee of 
force clemente. EUicient operation• are, therefore, de
pendent upon the characterhtice of the particular ewamp area 
wuler coneideration and a thorouch lmowledte of the area ie 
neceuary. Thie laaowledte can. be obtained from local intel• 
litence, mepe, photomoealce, and climate data. An lnteara
tion of thia environmental kaowled1e with the performance of 
equipment ie then made to provide the tactical plane. The 
environmental characterietlca aleo aid in the denlopment of 
epedal operation•. The rnethodoloiY of antepation and ap
plication to epecWc exarnplee ia deftloped i.D the eubaequent 
aectiona of thie report. 
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In. RUNG SAT SPECIAL ZONE AND THE NAM CAN FOREST 

INTRODUCTION 

p The .. lection of preferred weapon ayatema, development olaeneral opera
ticmal concepti, and identification of reeearch and development areal to improve the 
current weaponry capablliti .. for operation• in the ewamp-!ore1t areae of South Vietnam 
require the initial development of a repreeentative operational-requiremente bau for 
the etudy. Comp~rieon of theee requirement• with the current weaponry inventory wlll 
permit the ~election of thole eyeteme with preferred operational capabUitlee. Abo 
reeultinafrom thil qualitative analyeil wUl be the identilicaUon of areu requirina 
reeearch, development, teet, and/or enaineerina elfort to improve preeent operational 
capabllltiee. Extrapolation from the baae, in conj~anctlon with dle env!ronmental and 
weapon• eyateme information, wW eerve ae the baeie for development of aeneral 
operational concepti . 

Jilt In thie eection, the development of the repreeentative operatioaal-require· 
mentf baee for the etudy ie accomplithed thl'oulh aeneral tactical pl11n1 for the Ruq 
Sal Special Zone and the Nam Can Foreet. 1n addition, theee aeneral tactical plane 
pl'leent by Uluatration the pl'eferred operatioul concepti for employment ol the eelected 
weaponry. Between the two eelected areae, priority hae been tiven to the Runs Sat 
Special Zone. 

HAVEN SYSTEM 

Jlf"Before proceedina to a diac;.&llion of the Runa Sat Special Zone and Nam Can 
Foreat, it ie neceuary to place in perapective their poeition aa part of the llltearated 
haven ayetem eupportina VC a~aerrilla and main-force operation• in the Mekona Delta 
and Ca Mau Penineula. The primary int•arated haven eyetem in the eouthern portion 
of South Vietnam le compoeed of Zone D, the Bol Lo1 Foreet, Zone C, tile Plain of Reede, 
the Rach Gia area northweet towarde the Cambodian border, the U Minh Foreet, the Nam 
Can Fore at, and the twamp area• aloftl the South China Sealilloral. The Ru .. Sat Special 
Zone aftChore the northern portion of the ewamp areal aloaa the South China Sea littoral . 
Thie primary haven eyetem forme a perimeter of intercoanected, mutually eupportina 
areu around the eouthern portion of the country. The linea of communacatione inter
connc .. 'tina the1e areae coneiat ol a aetwork of traile which a•nerally parallel porti0111 
ol the major road and canal neta. In aame placee eectlone of theee nete are ueed •• 
part of the vc intercoruaectiq networ•. lalraco&l&al movem•nt &leo rorm• a ran of 
thae network. Definitive information ia no& av•UaWe for uee in the at\Miy to determine 
the extent that each of thea• parte contribute• to the total i.nlerconnectlna netwOrk . 

tfl( In aeneral, trai.nina, munition• manufacture and repair, eupply etoraae, 
enential clothial and equipment manufacture, medical, and rulin1 facilitiee are found 
in ttach of the haven areaa. However, the pl'imary purpoee of a haven area depencle 
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upon it1 location, phyeical characteriltiCI, and local 1uerrilla and main-force eupport 
requirement•. Thto facilitiea are of the field-expedient type, but "'ffective for the 
aupport requ&red. The intermittent deatruction of theae lacilitiee, even thouJh a serioua 
impediment to VC operationa, i1 not hlcapacitatina. Rec:Oft•truFtioa ia acc~mpliahed at 
a minimum le\·el, while aome aupport ia provided !rom other paru ol the 1y1tem. 

p Strate1ically, the continuoua denial of the effective un of thes • al'eaa 11 
eaaefttlal to reaa i.Dift& control. The fact that each area it p1 rt of an interconnected 
.. :ven eyatem emp.baai&el the potential benefit1 ol pro,reuive operation• aaainat the 
ayetem throuJh the initiation~! continuoua :ambat operation• a1ain1t aelected haven 
areaa. Contlnuou1 combat operation• in· a eelected haven area at a level commenaur ate 
with the VC threat would make it pouible to (1) control the primary linea of communi
c:~tlons from that area to the rut of the haven ayatem, and (Z) deetroy the aupport 
,.!!rc!iveneu ol the facilitiu and VC forcea in the ar.sa by attrition. 

V. With each proareuive haven area brouJbt :·nder relative control, the total 
haven aupport ayatem ia further weakened . Without the effective uae of thia ayatem, 
the · upport ol the rural guerrilla and main-force unlta will become more di£ficult. 
More of the au,port load wW have to ahift toward• the vWaae aDd urban cell and net 
atructur '• Thia wW then further expoae the VC loaiatic baae and place hiJber demands 
on local aupport, The atrateaic potential aaainat the inauraent threat o! elfective 
o ratione in the awam -foreat areaa of the M•kon Delta ateme f rom the role o! th81e 
areaa aa part of an intea rated haven ayatem which !orma tbe primary V aueport baae. 

fl/( The Runa Sat Special Zone ia valuable to VC operation• becauae of ita loca
tion, It ia cloae to the major population and loaiatic cettter ol SaiaOD and adjoinina 
areae, and contain• the ocean-aoina·ahip channel connec.in1 the Saiaon port complex 
to the South Chin:o. Sea. Aa part of the intearated haven ayatem it providea a aortbeaat
aouthweat line a1 communication aouth of Saiaon wf.th aome medical , communicatioa, 
reaupply, and reet facilities for auerrWa or maln-!orce e lementa in traneit. It alao 
aupporta local auerrilla unit operation•. 

~ The Nam Can Fore1t area in the eouthern portion of theCa Mau Penln1ula 
provide• the link in the haven :~yatem between the areaa alona the South China Sea 
littoral and the Oulf of Siam littoral. It• atronaeat interconnectina linka are north to 
the U Minh Foreat, The pbyaical characteriatlca of the area provide the potential for 
major acce11 from tea route• and intracoaat&l movement. · 

OPERATIONAL OBJECTIVES 

Jlll"ne auumed military objective• ol combat operation• 1n the two aelected 
awamp-foreat areaa a re (1) the neu:raUaatiOil of the preaent VC capability to operate 
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within or from theee areae, and (Z) duial ol the future uee ol the areae to the VC ae 
.Uective eupport ba1e1. Tbeee military objective• are baeed on the fact that the prl
mery eupport for VC operation• ill the Mekon1 Delta emanate• from an inte1rated 
haven 1yetem, &ad proareaaive attritioa of thl1 lfetem will require the eetabliehment 
ol contlnuoue coatrol ewer it1 parte, in 1ome eeq4ence. The attainment of th .. e mili
tary objective• in tbe twa .. 1e .. • "d areu would remove them ae effective parte of the 
haven eyetem. ID addltioa, the attainment of the mWtary objective• would eupport the 
overall objective of rural cOIUitl'llctlon. 

Jll!{f The 1eneral tactical piau develuped lD thi1 •action for each ol the area• 
involve 1rouod, air, aDd iDland-waterway operatlou. Since more than one of the eer
vicee hae the capability ol providiq a major part of more than ODe of the force tie
mente, the repreeeDtative combat aperatloaal coacepte are related to the forca 
element• and not the individual eervlcee. 

RUNCi SAT SPECIAL ZONE 

.Jt!!f Tbe RSSZ i1 ebowa iD l'iaure m-1 . (Reference: Map11 VietD&m, l:SO,OOO, 
lheete 63U 1, u, m, rv: 6M3 u, m: 6+U m, rv: and 6443 m of Serle• L 101 . ) The 
aone i1 llllder the adminiltrative c011trol of the Bien Hoa Province Chief who i1 pri
merily reepoDeible for aU pro1nm1 &ad actiou except military aperatiou. The aooe 
contain• the two dietricte of Ouaat X11yea &ad Caa Gio. Military opentlODI in the aoae 
are under the coatrol of the Vietumeee Navy (VNN), and the chain ol cammaad nme 
from the RSSZ Naval CommaDCier, to Cammaader River Force, to VNN Headquarten, 
to the Joint General Staff. The Naval Camm&Dder of the aone h&e operatiGDal cODtral 
over the Re1ioaal IDd Popular Force Wlitl in the two clietrlcte, the Security Ta1k Force 
on the Loq Tao River, &Del the Special Zone Command etaU. The headquarter• for the 
aone ie located at Nba Be (XS93810Z) . 

Threat -
Jll(" A primary threat of VC operatiODe in the RSSZ ie the eecurity ol the main 

ebip cbauel (LODJ Tau-Np Bay river complex). Since thie i1 the oaly deep-draft 
oceaa-Jolat·lhip channel caaaectiq the Sai1on port complex with the South China Sea, 
any blockinl would. bave a 1iplficant affect on the lop•tlc 1upport of the cowderinlllr· 
lency effort. Evea thou1h the chaallel hae not yet been blocked, attempte have been 
made uad the illcreaeed lDteuity of the coa4ict c&D be expected to preeent thie 
alterutive ae an attractive CQQI'Ie ol. actioa to the VC • 

.Jill' Ill additioo to the thr•t to the mala eblp cbaDDeJ, the locatiOD ol the RSSZ 
pnwldea • haven for euppol'tlllt VC operatiODe aol'tbwelt toward the SalfoD military 
compl•. Coatrol olllae •oae woa1d be a elpificaat factor illredlaciq the VC threat 
to tble complex. Particlllarly wlnerable are llae POL etonp facilltl•• ill the Nha Be 
area. The capability to attack llaeee facllWee by mortar Ill'• from tba aone ha1 edeted 
for eome time. 
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FIGUF.E m-1 

GENERAL 1 ..C:TICAL PLAN 

(RUNG SAT SPECIAL IONI) 
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.f'f' The VC faclllUee in the sone include emaU-arme maiWlacture and repair, 
trainina aad cantonment, communication Uaieon, and medicallaciliti.. . Then facili
tiee are uaed in eupport of the local perrWa uaita ae well ae maiD-force unite in 
traneit. The area aervee u a traDeit corridor primarily from the NE to the .SW. 
Movement into the area from the Wilt appeau to depend Oft the Jateneity or aovernment 
preuure iD Lon1 ~nand Go Con1, or ielor re!DforciDa. The major corridore of 
movement into and out of the zone are ehown iD red on the overlay iD Flpre m-1. 
Oea•ral areae of VC operation• in the aone are &leo indicated. Recrultin1 and the 
impreuiDa of euppliee aDd recrulta are accompliehed iD the sane. 

g,/ The facilitlee for accOIIlplilhinl th11e activitlee are e1tabliebed on the ecat
tered land areae found wlthm the 1one. Theae emallland arne are limited in liae and 
form no particular pattern except for the contiauoue arne in the north eector, and the 
Dona Hoa-Lon1 Thanh-Cam Thanh corridor on the eouthern tip ol the &one. The emall 
land area• contain excellent concealment, limited cover, and are very clU!lcult to 
approach without detection. However, the many emall etreame and channell throushout 
the &one provide adequate movement routee lor the VC. In Jenera!, the foli&se and 
man1rove canopy would preclude the ell•ctive uee of beliborne forcee apinlt theee 
areae without epecial operatloD equipmeilt and proceduree . The epecific reetriction ie 
the availability of Iandini eitee. 

IJf It le auumed tbat the VC in tbe sone can attack eelected pointe with a force 
up to a reinforced battalion in el .. (approximately 500-600 pereoaael) . In addition, the 
VC can eend reinforcement• from the adjoinin1 area• in etrenJthl "&nJinl from a rein
forced company to a reinforced battalion. ReinforciD1-huvy-weapoDe capability from 
theP• areae include• recoillee1 rifle•, mortare, automatic weapone, and electrically 

. detonated minee. Even tboup the terraill impede• the movement of the enemy forcee, 
the concealment available wW permit concentration with reaeonable aecurity for attack• 
at thie level. Thle wW permit at lea•t the temporary occupation ol eelected villa1e(l) 
ill the lone, eHective neutraliaatlon of the population in the vWa1e complex .. , and 
repreeente a continuoue and direct threat to the control of the main ehip channel and the 
NM Be-Sal~on losi•tlc complex. 

Repre1entative Operatioul Concept• 

General 

Jill" The aeeumed military objectiv .. to be ettalned re41'1lre the pr .. ent and future 
denial ol the aone ae an effective VC eupport ba•e. The repreeenlative 1eaeral tactical 
plan for the aone il duected toward attaiDiftt the•e objectlYel tlaroup conUnuoue com
bat .-ntloae and haraumeat •1a1Det th• VC element• and eupport baee. The develop
menr and diecu11lon ol tbe aeaeral tactical pl&a la tbie para1rapb i• to dae lenl required 
to ldencify tlae repneelllt&tiYe aperatloaal coecea&a, lDte1rate IJa• warioue elemeat• 
of the pi&D, aad cllecuae anllallle equlpmea& &ad weapon• to meet tlae requirement•. 
The developmeat ol tile , ... ral tactical plu le baeed on the concept• diecueeed below. 
Theil concepce aeeume laldal primary ewe.pe or operatiolle ae til• •ituatlon may 
dictate . 
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The attaiDmeat of control within the •one require• the initial 
interdiction of the primary Unee ol communication proridiq 
acce .. aDd eareee, aDd the conaection of the aODe to the haven 
eyetem. In addition, corridor• ol control muet be ~tetabliehed 
around the ~rimeter of the sone. In tho .. eectiona of the · 
perimeter identified by a primary illlaad waterway (e. a., the 
Soirap IUver), the force element required for iDterdictloa wW 
in effect eatablieh that part of the coatrol corridor. However, 
tbe portioaa of the perimeter involria1 adjolniJII lud area• 
require epeclflc around operatiou oriented toward maintalnint 
tbe nece .. ary control corridor. Without thaee c011trol corrl· 
dore, the 11apport ol the VC element• from the adjolninl area• 
would be po .. ible. The perimeter ol the sona (Qu&Aa Xuyen 
and Cua Oio Dietricte) la completely identified 'by illland
waterway corridore . However, ua .Uectlve coatrol corridor 
on the north perimeter ehould include the iDlaad-waterway 
patrol route indicated in Fipre m-1 aa the aouthern edae of 
the corridor, and the vWaae complex alcmc the road frGm 
.Pbuoc Ly (XS994867) to .Pbuoc An (YS140783) a• the urtbern 
edae of the corridor . 

The contilwoua attack and dlnuptiOA ol VC operatilll element• 
in tlae aoae, alter lt haa been cuUioned oU by &be control cor
ridor• from the mtearated haYen eyetem, wW dettroy ite aflec· 
tlveneee ae a eupport baee. Tbe effort to operate wW then 
continue to incre&ee for the VC elemen&e in the sone. Well
planned and controlled combat operation• adapted to tbe charac· 
terieUce of the aone and threat level are the primary factor• ill 
attacJdn1 aDd bara .. ina the VC operatilla elemeate . 

Special operatloae and haraaameat teduaiqu .. (populatloa, water, 
and food coatrol; peycholopcal warfare; and area de1radatloa 'by 
meane other than direct combat operations) which take adnnta1e 
ol epeclflc phyeical aDd/or demosraphlc cbaracterietlu, will 
effectively eupplemeat combat operation•. n ... epecial tech
nJquee ehould be directed toward eeparatioa of the VC element• 
from their eueatial eupport l'equiremente, lowerln1 the wUUnt· 
ne11 ol any elemeate ol the local populatioa to eupport the VC, 
and the morale ol the individll&l VC perrWa bimeeU. 

Tile RSSZ would be deelta&ted •• a epeclfic area of operation•. 
Operation• ol fore .. witllia the aone would be coordinated with 
combat operatioae ln a4Uoinla1 areae. 

AU. I. air aDd inlaacl-waterway force would operate Ia eupport 
ol the Soeath Vietaameee Replar, Pl'orinclal, -d Popular forcee 
lD the IOM. CelllnUs_. cODtrol would be exercleed tlaroup a 
combined CCIIIIbat Operatt.e Cealer. Clrilr•"••atatl.on at 
tile province aDd/or dietrlct level• in the Comb!Decl OperaUone 
Center would be ueed to :xpedite coordination of action•. 
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JP' 6, The initial military objective• are oaly part ol the total objective 
ol rural conetruction. The day-to-day coaduct ol combat opera
tion• muet coneider the euentlal e1emelltl - the people and the 
economic baee ol the area, Initial 111pport ol civic pro1ram1 
wW rely to a ei&llificallt extent on mllitary reeourcee, 

JttS' Additional facton affectin1 the development ol repreeelltative combat
operatic'Dal requirement• to attain the mllicary objective• . . a the RSSZ are lieted below: 

1, Environmental 

Jllf a. 

~· 

)It(' c. 

~d. 

,( .. ,..,, 

An inland-waterway network whicb wW permit patrol actlvitlee 
extend• around tbe perimeter ol tbe lone and throuJbout the 
interior of tbe zone, and coDno~ctl the r.one to the eurroundint 
areal, 

Exteaeive miDDr waterway aetworke exilt within the &one 
wbich may be exr.loited for inland-waterway operatlCIIll, 

Ciround movemen~ by troop• i1 extremely difficult. An optimietlc 
rate ol marcb for plannlna purpo1e1 ie 1 kilometer per bour, 
However, thi1 rate ueually cunot be attained becauee ol the 
exteneive minor-ltream and channel network, Jlftlral inundation 
ol the area, heavy veaetation arowth, and poor loU conditione 
for movemeDt on foot. 

The area• of land relief are ecattered tbroupout the &ODI, Tbeee 
areal are reetricted in eiae and do not fonn any particular pat
tern. The major land area• oc:.;~.r on tbe eouthern tip (DoDJ Hoa
LonJ Tb&nh-Cam Thanh etrip) and 1on1 the interior major 
waterwaye. 

Excellent concealment exi1t1 to ecreen clandeltine operation•. 
and movement, · 

The exteneive minor-etream network provide• adequate route• 
ol communication for local watercraft amOilJ tbe 1cattered land 
are••· Partial canopy alfol'de •ome 1creenin1 alon1 the l'oute• 
ol the minor-ecream network, 

Z. O.moJraphic 

~a. Tbe population Uvee in ZO New Rural Life Hamlet• (NRLH'et 
comp • .i.linl the nine vWa1•• in tbe &one. The•• villal•• are 
located in the eoutberD tip and on tbe land- relief areu alona 
the major waterwaye. Tbe 11timateclpopylation ol Quana Xuyen 
Dt1trtct ie 6000; Can Ciio Dletrict 1650, The 11tlmated popula
tion by Yllla1e in tbe two clletrlcte i1 heted below: 



~b. 

!Z 

Diatri•;t VWaae Population 

CluaDI Xuyen BinhKbanh 4000 
An Thai Doaa 650 
Tam Tbam Hiep 450 
Ly Nbon 650 

Can Gio Dona Hoa 1600 
Lana Thanh IZ50 
Cam Thanh 3500 
Thanh All 1000 
Tan Tbanh 600 

Economy 

Fiahermen Woodcutter. Farmer• 

Ouan1 Xuyen I Gilt zo._. 70._. 
Can Gio 70._. zs._. 5._. 

The primary wooclcutti.nJ anu are alona tbe major interior 
waterway• and between theae waterway• in the DOI'tb-central 
part of the SOQI, 

JA( c. The pree•nt policlal attitude of the population i1 not llnown with 
accuracy. The VC and the Central Government botb bave ele
mente of aupport. VC terrori•t actlvitlea bave neutraliaed the 
remalnina populatiOB. 

,(3. Frienclly Forcee 

a. Reaular and Reaion&l Forcea: 

Force Approximate 
Location Deacrietlon Strenatb Miaaion 

"ha Be ZZ RAG 19 Boate Troop tranaport -
Loaa Tau River 
aecurity 

RF ulllte 140 Loaa Tau River 
Security 

RF Ullit 75 Reaction Force -
Can Oio Diatrict 

RF Unit 75 ReactlCIIl Force -
Quana Xuyea Diatrict 

Binb Khanb RF Uait 60 ZODe aec11rlty 

Lyllhon .Juak DIY ]] Aati-lnllltratlon 
patrol (lolrap;. 
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J:A b. Popular Force elemente are located at Ginh Thanh, Quana Xuyen, Binh 
Khaah, Ly Nbon, Tam Thon Hiep, An Thoi Dcms, Lon1 Thanh, Can Gio, Dona Hoa, 
Thanh An, and Tau Thanh. 

Inland-Waterway Operatlone 

Ill(' The primary terrain featu r u of the zone are the major and minor inland
waterway network•, Theu provide the Unee of communication uted by the VC in •up
port of activit ·.et within the aoae, and movement tbrouah the aone, Theu inland 
waterway• are abo the trantportatlon rout .. for the local economy (flehina, wood
cuttina, and tome movement of aJrlcultural producte), and the primary route• of 
communication for combat operation•. The critical Lona Tau-Naa Bay-River-complex, 
which provide~ the only deep-draft ocean-aoinJ-Ihlp channel connectinl the Saiaon port 
complex with the South China Sea travenee the interior of the aone. Theee facti auo
ci&ted with the inland waterways of the aone empb&tbe the tactical rsli&ace wbic:h must 
be placed upon their control, 

Jill( Adequate and effective eurface patrol• are euenti&.l to maintain control of the 
lnland-waterway routee, (Supplementary troop and air ope ratione are diecuued in the 
eubpara1raph1 below,) Thie ie a contliWQUI lZ4-bour) operational requirement , Shown 
on the overlay .ln blue are representative primary patrol routes for the aone, The 
patrol path• on the lOuth, eatt, and wut 1ectione ol the perimeter would form the 
control corridou. Ill the north eectlon the indicated patrol route i1 the aouthern por
tion of the control corridor. The other patrol route1 in the interior of the zone are 
directed toward the eecurlty of the main thip channel. Supplementary patrol routee 
north and eaet of Cap Saint Jacquet are aleo indicated. Thete rout .. would extend the 
effective uee of the patrol capability. 

ttl( Since traneportatioa in the lODe ie dependent on the w&M-waterway eyttem, 
mobile checkpoint• are an euential part of the retource-control proJraml. At an 
example, the dittribution of potable water ie effected by utilisation of local watercraft, 
The mobile checkpointl indicated on the overlav are only repruentatlve alld ehown at 
eome major junctlonl, The day-to-day emplgyt.· ent of tbe checkpoint• in both daylipt 
and nlpt operation• will have to be a~uet•d, alonJ with the patrol pattern•, bated on 
current lntelliJence, 

IJlf Ia order to effect the lnlaad-watel'way patrol requiremente of the aone, the 
boat• and weapon• lltted 1ft the EquipmeDt aDd Weapon• appendix are applicable . Be
cw .. n the choice of faet aDd elow patrol boete the requirement can bett be eatitfled 
with the fatter boatt. Thete provide the laiU.al advent&Je• of (I) l&rJer ana of 
effective c:OD&rol per boat, (Z) relative tpeed where eiJnlficant tidal c:urent1 are iD
volved, and (3, reaction time in cau of attack or ambueh. 

ll!f Tile 1pecilic caDdidatea from the avaUable faet patrol boate which appea~ 
beet for meetift& tlae patrol requiremente of the aofte are the PBR and the PCF (Swift,. 
The PBR hat the advant&J• of emaller til:e and leu draft for operatioD in the channel 
complex. The twin • ~0 caliber machine 1un• (forward, and tiftlle 7, 6Z mm machine 
pD (eft, however, appear to be a mar1inal-weapone complement for the craft employed 
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iD a patrol role. lmpronmnt ba thla complemaat would be a cOIUdal, low velocity, 
40 mm 1reucle laWICher mOUDtecl aft with the 7. 6Z mm mac:hiM·I•· ADocber option ia 
a aiftlle • 50 callber mac:hbae-pa. aft with a coulal, low ¥elocity, 40 mm II'IUcle 
laacher, A .. \l~Dlat that the PaR wW aclequtely meet ita deeip criteria ill actul 
ope ratione, lt would be the preferred ayltem to meet moat of dae patrol requbemata. 
However, clue to ita lar1er alae aacl equipmeat complemeat, the PCF (SwUt) would be 
preferred over the PBR bathe aouth coDtrol col'l'ldor, aacl the aouthen. portioa of the 
Soicllp ba &.be weat control conldor. DetermiDatioa ol the requiremellt for improved 
faat patrol capability ahoulcl not be made uatU alter fidel teata have been completed and 
experience 1ainecl wlda the PBR. 

fll(' A very cleairable charactel'iatic In patrol boata on lnlancl-waterwaya ia quiet
neaa of operation, It ia not expected that the PBR(l) wW meet the cleairecl operational 
requiremeata ba thia reprcl. Thia Ia fgrther cllacuaaecl In the Reaearc:h aad Develop
ment aectioa. 

fill(' The apecilic canclldatee tram the available alow patrol boata are ahown in 
Table B-3 In Appendix B. Ill adclltioa to the preaeat compluneat of the RAO'a, the 
LCPL appear• to offer the beat choice aa an lllterlm patrol craft. However, any of the 
preeent boat a In a patrol role (1. e., the LCPL, LCU(4) or (6)1 LCVP, and STCAN) 
need eudace raclazo, Without thie modification their capability for nipt operation• ie 
baalcal1y nullified. lma1e iDteuificatiOA equipment ae a nlJ)st-vlaion aiel Ia alao 
di rectly applicable to the patrol opentiOila. 

'IJI( The exfenaive minor channel- &ad atreun network bathe aone would make the 
chauel-hlockblr tecluUquea eHective , Patrol craft, aupportecl with coatrol burien at 
the entrance to aelected eeconclary chaBMla, could extend their eUective area ol patrol. 
(Thia la baaed on the auwnption that to eHect minimum expoeure, VC movemellt 
acro .. a major channel haa to be from a aacODdary channel to a aecoadary challftel.) 
The extenaioa of the effective control area ol patrol boate by auch technique• wW reduce 
the total number of patrol boata requirect Oil atatlon at uy particular time. In aclclitiOD, 
the channeliaation effect on VC movemeata would lncre•ae the probability of cletection. 

J The erection of barrien can be accompliehed by llelcl-expecllent technl.q~.tu 
auch •• builcliD1 earth cl&lrte, pladqlo1 berrien, and etriqlq chain or cable bar
rier•, Shallow-water mine berrien •r• applicable and could be effectively employed 
1n the assz. 

(gtflt woulcl be prohibitive .Ia craft requirem•t• to attempt to eeteblleh each ol 
the patrol route• a-Heated Ia Fipre III-I a a a 100 perceat effective benier. Curreat 
.lateUileDce will have a aipLIIicant eJfact on the patterne ueed aad their elrecUveneea. 
lnte1ration with the eupplementlat air and ll'owaclactiou Ia critical and wW require 
careful coorcllnatioD and coatrol. Theae actloaa will elao effect the number ol patrol 
craft required. How ... r, in order to eetlmate the required IMimber ol patrol cralt 
neecleclfor the aoae, 1M barrl•r coacept may be ueecl. Canaicler the an-etaeian patrol
heat requiremeate for eetabUehlal the perimeter water routee .... the M&ba .t .... 

chauel u berrien (that ie, dae patrol activity wlllc:h would be a.Ulcleat for the detec
tion- or obeervatlOII - ol aay watercraft croaein1 theae channel• at ,oint• aelected 

fl) u•• ReM •- ...... v ..... , ..... 11 ... ..._.~~~~ca~, ......, .... ••., .,. ..... 11 e...._...,. ... 
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randomly): a .. umm, a patralllDJ 1peed oilS knot1, ud an effective radar rant• of 
ZOOO meter1 ataiD1t •mall local watercraft, Table m-1 1iv .. the patrol-boat require· 
meal• for the varioue eepneut1 ol the perJmeter routee ud tbe malA llaip c:hanael. The 
eeameall repre1enc leqth1 ol chumel of approximately the eame width. The pacrol 
boat requirement• for each .. pneDt are ebown lor taraet crouiq 1peed1 ol one tlaroup 
llx knote. 

TAILIW·1· NUMIER Of PA T1Q. CIAJ'T PUMNQIG IAII • 11551 (Q 

·- ....... W.Wib, T!!J!!~MI ......... 
Mo. CoordiDII .. Wameten IIIMert 1 I 3 • • I 

1 XI teote& u.u a no o.t 1.0 1,3 1.1 1.1 2.0 
XI IlOilO 

a XI HOIOO 21 1100 2.1 '·' ••• 1.1 ... ... 
3 YSOlli1~ 10 410 1.1 1.1 1.1 Ll .. , ... 
• YS 1110110 u ·~ 

.. , '·' 1.1 ... ... .. . 
6 naoo~ u HO 1.1 ... ... 1.3 ... .., 
• XIIICNtli 32.U .... LO 1.1 ••• Ll 1.4 1.1 

YS l .. a:IO 

1 YS UOMii ll.lli PO ... ... ... 1.1 3.1 :u 

I YS 01&110 M.• - ...!.!. ...!:.!. .u ...!:..! ..!:.! ...!:.! 

TOTALS 11.1 n.s 11.1 34.1 31.1 "·' 
•wWIIt rc. ~ ,.,._ o1 .. .- CGRYot. 

Jl!lf' U1lua thl1 lnlormation, a repreeeatatlve number ol patrol boat• may be 
utimated. Since the cr011ina or movement threat il not actuaUy unllorm alon1 tbe 
river• and cbannel1, intelU1ence information wW e&lnlllcaatly deere .. • the pacrol 
requiremeldl at any time. A11ume that lt I• required to cover 60~ ol U.. net-rk. 
ComblniAI UU1 with a '70~ eeUmate ol equipment an&lab1Uty and a tar1et cro1eiq· ' 
epeed threat o1 four knote 1ivee a r141ulremeftt for Z9 patrol boat• ((U)(. 6) + (, '7) 6 Z9], 
Approximately ZS-30 patrol boat• of tlae PBR cla11 lboWd be a repreaeatative initial 
requirem.-nt for the aone. 

Ill( To eupplement eurface·patral activltiee for curlew enforcement at alpt, one 
team of dlree armed laellcapteu (~·WundaatiOft; tw-allack), or two teame ol two 
armed laelicoptera (ODe·WIUDinatlaa; Ofte•altac:k) would be effective. Their epeed wo.ald 
permit intermittent patrol ol a 1111111ber ol daaftMl ana• (patter~a~~ ba11d on current 
lDteUi,.nce), or the barrier patrol ol •elected chaftMI 1epnente. 

• • 
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Jll' The moored, controlled mine electrically detonated from the ahore i1 a 
prlmiry weapon threat a1ainat lhipa and craft uein1 the major channel•. The main 
uip channel throup the sone ia the moat critical of thue vulnerable areaa. Thi1 
conltant threat h&a been, and coatinuea to be, within the operatioul capability ol the 
VC iD the aon.e. The audace patrola and aupplementary 1rowuland air operatlODe 
repreaent the active meaeurea directed at preventinK eucb a VC act10ft, However, 
pa1aive meaaurea involvin.a min.e·••eepinl operation• are a critical requirement , 

Jll(' Uae ol preaeDtly available equipment reUea primarily on chain·drauina 
tec:halqu... l.CVP'• are the prin.cipal boata employeeS. Additioul effort on the main 
uip channel cc.uld be effected with VNN capabUity ueiq WLMS'• &lid wsc•.. Due to 
the criticality ol the main •hip chaDnel, cltrectin.a the uae of the pre .. nt capability 
toward ma1nta1nin1 a current atatua of the bottom conditione appeare e .. entlal. How
ever, there ia a aap in pr .. ent capability to meet the inherent threat of the moored 
mine on in!& ad •:o•er ... ya, Immediate requirernutl are to~ a traUiq chain which can 
be pulled at hiper 1peecla1 U effective bottom &laiDet thtr moored r:oJJII clerice lt1.U, 
and an iaterim aonar ayatam to improve detection capability, Tbeee requirement• are 
further diecu .. ed iA tbe Reaearch aad Development 1ection. 

Ji1( ID aclditioa to &lte aurface patrol, aad mineaweepiua aad layU., requiremenla 
of inlaad.-water ... y operatloaa in the aone, a troop- and car,o-tranapol't requirement 
exiata, Since tbia requirement would primarily aupport around operation•, it ie turther 
diecuued in that eubpara1rat)b, 

Direct Fire Support 

Jl On-call lire .uppol't i1 eaaencial .. aiftlt the type ol threat repreaented by VC 
operation• iD the aone. Since tbe VC elementa wW avoid conlact unle .. they have an 
advantaae, the capabUit.y to.irpmecliataly capitalise on any expoaure of their operation• 
la required. The are• moblfity of 1rouad artUlery fire and naval 1unfir• would prOYide 
a capability to attack expoaed taraeta of opportunity, Additionally, the aupport of 
arollftd operation• and the hara .. ment ol VC activitiea on a continuoua baeia require• a 
direct-fire-eupport capability, Tbe objective ol cbe 1eneral h&ra~ement tactiCI in the 
aone ahould be to keep the VC element• diuuptecllf houra a day. It le emphaalaecl, 
bo•ever, that the elfectlveneaa of h&ranment lire ia dependent on the accuracy with 
which area tar1eta have been ld.entified throup intfiUI,.ace operation•, and aub1equent 
control by obael'¥atlon, 

""Tbree lOS mm poaltlOftl at An TM&, Tam ThOll Hiep, and Taa -n.nh •re 
uown ill Flpre m- 1 (lndlc:ated by the 1reea faaat. Tlwee poaiU.Oill cover over 9~ of 
dae aoae. However, aclclitioaal flre 1upport la required arc.undllle friftt .. of the aone 
and 1ft the clead apace at U.. beae of eacla artWery fan. Tallie B-S Ia Appendix a Uata 
four typea ol ehipe wl&ll S" paa potalldally applicable to fulfill the aaval•IUnflre
aupport r .. ulrement. Jto.ever, there are 16 ahipa in die Vt~ with • .J" 11111 capability. 
The llle of One ol theee 11\ipa OD a permanent Mill wouid liVe the mobile fire 111pport 
required arOUNI tlae lr~Df-• ol tlae aou anti 1upplem.,..t the 1rouad artW•ry in the aone. 
Mortara (II mm or 4. l"t et c- GAo, An Tholt ':'am Thon Hl.ep, and Tu Thanh would 
aive the critical. clo•e-la, lndirect-fire capaWlity rec;.dred. 
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Jill(' A fire-eupport capability ie abo eeeential iD local vlllaae defenee. Even 
thoup around artillery ud navalauDfire would be ueed, a faet-reepo.ttercapabllity 
within the area immediately arouad a vWaae, aDd under the c~ntral ·of the local Reaional 
or Popular Force element, ie required. Thie may be effected by a .. ianmeat of a 60 mm 
mortar to the Reaional and Popular Force element• iD other •elected villaae• aN1 ham
lets after adequate trdnlDJ iD iie uu. 

JP! The capability of preeent artillery ud ~ortar eyeterne (1upplemented with 
aaval JUD!ire) appeare adequate to provide effective dire .. t•flre eupport. Thi• capa
bWty abo require• aupplementlna witb ta.ctical air eupport, which ie cllecuued in the 
air-operation• paragraph. 

Ground Operation• 

u:/ The objectivea of 1rouncl operation• are to provide eecurity to the maln eblp 
channel and villa&• areae, Olad to conduct cleariq operattoGe iD the zone a• required. 
It ie eetbnated that an additional troop fol'ce of approximately one replar battalion 
would be required. Thil il baeed on the local vc capabUltiea, and aeneral threat. 
The actual deployment of the 1round force would vary with the c:.bantiDI enemy eituation 
ae renected by current lntelllJence. 

$Jif(' Security of the main lhlp channel wW require contlmaoue aDd a11reuive day
Uabt area patrol• adjacent to the clluu,el, ud DiJbt ambueh operatiou, Jt ie iD thie 
pbaee of around operationa that iadlvldual triliDint, emall unit trainins and dleclpliDe, 
and coordination and operational co.atrol are the moet critical, A limited DUmber of 
patrol• iD force alona the main cb&Anel ie not an adequate reepoa.•• to the VC threat. 
DayliJht patrol• ud nilht ambuellee conducted by emall unite &ad ehifted in pattern 
baaed on current intelllaeDC:e appear required to adequately 111pport the water- and air
patrol activitiee in the zone, 

~ Security of the villaae area• preeente a difficult problem. The availabUlty of 
an additional battalion of troop• in the zone lhoulcl eianificantly reduce the threat of 
major attack on any of the nine vUlaa••· However, attempted terrorlete activitiea 
would probably lncreaae for a period c: tlme. Aaare11ive daylipt patrol and nipt 
ambueh actlone arOUDd the villaae area• are required on a coatinuiq Iaale. Tbeee 

, acUon1 would be the reeponeibility of tbe popular force unite located in the villa&••, 
and 1ome re1lonalforce unite. Well•tlmed eearcll-&lld-cl11troy operation• would prevent 
the VC from ataJinl adequate forc11 in a particular aru for a major vWaae attack. 

vt( The cOIIItrol corridor on tha north eection of the perimeter of the aone re
quire• the eetabUebmeat of relative arOUDd coatrol alona the villa1e complex &lid road 
from Pbuoc Ly (XS994167) to Pb11oc An (X8140713). Empbaele ebould be placed on 
srollftd operation• ln thll ~=-ea. 

UJ{ S.arch-&Dd-cleetroy operatioDe are required within the aone where VC {aclllttee 
have been eetabliahecl. Tbia will keep conetaat preea11N ._the VC 111pport baee oper
ated ln the aone, ud blcreaee the probability of contact uDder favorable circ:~~metancee. 
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Th .. e operation• will require laraer Ioree actiollll, Normally, blockina aad attack 
element• will both be u1ed, A primary problem Ia reacbma the area• lllvolved, Ground 
movement in the aone i1 alow and difficult, aDd it ia almolt impouible to execute and 
retain any element ol larpriee. Helibome operatione are conetrained by the availabWty 
oll-:=.o::~ ID dme, thi1 conetraint could be overcome with the proarueive 
clea .:· . . · &oaee, 

~The inlaad waterway• iA the sou are the prilsclp&l llau ol commwd
catlon available for providiDa mobility to the arouad-force element• ia the execution of 
ampbibioue-type operatiODI. A 100 percent oraaaic lift capability ie deelrable to pro
ride adequate fiexibllity In tbeee ope ratione. Tlale would eupport ebnultaneoue action.e 
ollimited else, or a full force operation. The preferred concept for eupport ol the 
ampbibiou• opuatiou ie the preeellt concept of a River Auault Group. 

~able 8·3 1n Appeftdl.x B liete the moat applicable boate ba current Inventory 
to provide the required troop, carao, aDd equipmeDt tranaJh)rt, convoy protection and 
fire aupport, and mobile commaad and coDtrol required to eupport ampb.lbloua opera
done. Except for the LCPL aad LCPR, the remalniul boate are curreatly ueed by the 
VNN. However, the preeeDt craft ol the River Aeeault Group have eeveral common 
deficienciee. Theee deflcienciee involve the reeietance of the bulle to the effect• of 
lm!ferbottom exploelollll, euetaln.ed and maximum operatioaal epeede, armor protection, 
weapon. eyetem1 for delivery of effective aati-peremmel muDitiou, aad n.oiee eupprea
aton. The LCPL aad LCPR clo nat offer any ln.creaee in capability over the preeeat 
River Auault Group craft complemut. It appear• that a uxt lellllratlon of craft lor 
operatlou on ln.1aad waterwaye le requ.lred. to attalll the d .. tred in.creaee in capability, 
Tble ie further diecuued in the R11urcb aDd Development eection, The eupport of 
ampbibioue operation• In the •one with curreDt equipment Wider the aenenl tactical 
plan would require the a11lpment of one of the preeellt River Aaea ·llt Groupe to the 
aone force. 

Air Operat.lou 

tr.4r eupport ie eeeential to coatiDuoue combat operatiOile in the aone. Tbe 
r~ .;.j,ort can be broken down illto (1) u orpD.lc element of tbe &one force, and 
(Z, aaeral eupport elemente lor epeclflc miee.lou, Aircraft or1anic to the aOD• force 
ue required for the follOW" iDa mleeioae: 

l . Nipa patrole, operatift1 in co.Uunc:t.loa with eurlace patrol c&'aft, to 
enforce a movement curfew within tbe sone 

1, Air ••cort ol major troop movem-tl on the J.nlaacl waterway•, ud 
air conr of ebippba, on tbe maiD cbuae1 

S. Fire euppreeeion in eupport of ll'ouad operation• 

4, Daylipt reconnaieeance &ftCI attack ot tar1et• ot opportunity 
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.. .. 
!5. CODtrol of cUrect fire eupport and tactical a i r aupport 

6. Support ol apecial pro1rame auch u the paycholoaical warfue 
pro1ram. 

~General 111pport aircraft are required for Ule lD the follOWilll mi11i0111: 

1. Troop aod car1o lift 

z. Nipt aurveUlaDce 

3. Cloee tactical eupport 

4, Defoliation. 

~Ill the ldpt patrol• for ellforcement of a movement cllriew, wblch would be 
opentell in cOiljUDCtion with the water patrala, tbe priDc:lpal tarJete arelocal·type 
watercraft. Tbe VC elemeD.te woalcl be attemptiDJ to uae daeee craft for movemellt 
acro11 the malll channela and withill the sooe on the aecoadary chuulele. The armed 
helicopter employinJ the helibome Wumination eyetem would be effective on the malll 
channel• alld, to • lueer exteD.t, on the eeconclary channel• Ill meetma thle ope.ratioaal 
requlnmem. A firet- JIDeratlOD heUborne WlliDiD.atlon ayltem (RefereDCe 3) baa been 
teatecl and effectively uaed in the RVN on varioua type• of watenraya for the detectiOil 
(tartat acqulaltiOD) ol watercraft aDd aul»eequeD.t lllumlllatlon of the tar1et for attack by 
a traillq hellcoptu(eJ . 

VtS{ The uee of the armecl helicopter iD an air-.. cort role would alao be effective 
ae a deterrent aplnat VC attack• (ambuabea) on major boat movement• in aupport of 
amphlbloua opera\iona and ahipplDJ in the maio chaftftel. The alower apeecl and hover 
capability of the rotary-willa ayatem afford• an advantaae In the air eacort of a apeciflc 
water movement becauae of improved viaual obaervation. However, the reaction time 
ol a llpt armed recoaDaiaeuce-type flxecl-wJDa ayltem would aller an advalllale lf 
air cover over the lentth of a c:baDDal ie conaldered1 lnatead al the air eacort ol a 
apecillc movement. 

t,JJ{ Thla blpllpta the requlremut to balaDce the orpalc air capability of the 
sone force betwaell the rotary- aDd fbced-wm, eyattlll'll. Both eyetema (aeaumlna armed 
rotary- wJq ayetema, and UJ)It armecl reconnaiaADCe•type flxecl-wlai eyetem 1) afford 
eome capabUlty In moat of the mi111oll1 Uetecl a'bowe for aircraft orpalc to the aona 
force. Bada type• ol ayatema are applicabl• lor provldlatlbe auppreaal.oo t. lllpPOrt 
ol tround opentiona. The flxed·-'-1 ayetem woald ia 1enenl be leae wlnera'ble to 
boaWe 1rouad fire. However, tartet ideatllicatian lD tbe maa1rove fonata woWd be a 
problem In the employmalll al eitber type eyatem, with aome advantaa• to the rotary
wlnl ay•t_.. 

~ Aerialrecanaaiuaace la detlDed for ebb dlacuuion •• a mleaion undertaken 
to olltalD lay wieual or ~•r clececUoa •••• Woi'IIIAtion about VC activltiea lD ~e 
aone. Dayupt armed alr racCIIUI&ieNDCe in the •one could be performed lay either type 
eya&em. Which ayatem ie beat ia a cODtroveralal topic, Howewar, the Upt armed-.,.. ....... 
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recODD&.l .. ance-type lixed·wiac aircraft (cc:mspa:rable co dae cl .. ~p capabilWu '){the 
OV-lOA) would meat tbe requirement• for recODD&l .. ance &lid fire coatrol, with acldi
t:ioa.al flaibillty lor attacldD1 tar1ete of oppomaD!1.y wltb a wider l'&llfl• of air weapone , 

,,(The rot&ry·wlnl type eyetem would ofler more Oexiblllty in the eupport of 
,,.clif";ro,rame, N• I• particularly true when limited pereODMl aad car1o lift iDto 
a netrlct.d area u part ol the support ol the civil pro1rUD le coulclered. 

1/!1(' A eummary of the required role• ol aircraft orpDic: to the aone force vereue 
the preferred 1111 olllxed- &ad rotary•wlnl type eyeteml le pven below: 

Rc&&ry Fixed 
w .. ton . .:!!!&... Winl 

Nlpt patrol• - curlew eaforcemat oa waterway• . l,C 

Air eecort ol epac:Ulc water movemeDte X 

Air cover cwerlentth ol main c:haDDel X 

J'lre euppre11ion iD eu.pport of 1rouad ope:ratiGDI X X 

Dayllpt anDed recODD&l .. ance X 

Attack ol tar.etl ol oppol'tWalty X X 

Coatrol of direct fire eupport X 

CGDtrol of tactical air •IIJIPOI't X 

SupPOrt olepecial pro,I'Une X 

/,Ta.. IUII'al characterleUce of current rotary-wiDe eyetem• are pven ln 
Table a-1 lD Appendix a. Of tlaeee eyeteme, dae Bell UH-1 a hae been the molt exten
elvely employed in South VletnuD lD an armed h.UCopt ... role, aad cCIDieq.aently hae 
had tbe moat clevelopmeat aad adaptation ol weapoo eu.beyeteme for it. Table 8-15 in 
Appendix a pvee baelc lnlormatlon on the prlaclpal weapon e.a'Jeyltem• curre.atly avall
<'ble for the UH-la. Coulderla1at lealt two armed helicopter• •• a fire team, eub
eyetem combination• ol the M-5, M-16, aad CBU-ltB frapnentaUon-bomh dlepeneere 
would be prel,. .... ,. .. - ··•~at tbe ..,.cted tar1et1 bwolviftt emall watercraft, perecuuual, 
llpt weapoee, a.. • etructuree &lid facllldee, 

fJI(' TIM cl••!tn capabWtle1 ol the OV-IOA upt Armed RecoaMluance Alrplau 
(LARA) appear co m .. t tlae operational riCI'Ilremen&l for armed dayUpt recoaaaleeance, 
attack ol tarpte of opportalllty, a• tM c•trol of direct 111pport fire ancl tactical air 
eupport, Orpalc to the IOM force, lt wO\Ilcl &leo provide the capability cl. do•• •up
port wltlt air weapou up to a nwdmum we1Pt ol lZOO pou••. (At tbe tbne of •rltlnt, 
tlte OV-IOA aircraft ey-.n ue nat bHa throup accep&aace teet•.) UaW a ltpt 
armed-rec....al11aace alrc:ralt ie operatiC~~a&lly available, the 0-1 type aircraft can be 
ueed for rieul obeenatioa, tar,.t marldai, aad fire cGD&rol. 
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~e taraeta for air weapoary lA awamp area• wW be peraoaael, weapoo 
emplacemellta, lipt facilitiee azul atructuree, aDd •mall boate. SJDce the ordnance 
which ie currently in uu for air delivery baa nat beea apecUlcAlly evaluated ill a awamp 
fore at enviromnnt, llO comparative ae.lectlon ia poeeible. Thie Ia further diecueaed 
in the Reaearch and Development aection, In the illterim, ataadard airborne ordnance 
wW be auumed to be applicable. A ehort table al aelected air-deliverable ordaance 
ie &iven lA Appud.ix B (Table B-17), It appeare from the eDYii'OIUDentallJlformatiDD 
that c&DUtera witb flecbette ordD&Dce, conventioaal bomb• with air bariC, azul fire 
bomb• ahould have approximately the aame eUect• in a awamp-foreat enviromneat a• 
in a junpe enviromneat, 

Intesration ot Area OperatloiLI 

fJ1I( In determlAlfta the repreuatative operatioaal requiremeat• to attalA the 
a aaumed military objective• in the RSSZ, tbe concept• ot conti.Duoua operatiou &Del the 
treatmeDl ol the aoae ae a apeciflc area ot operatlcme were 111ed, Tbeee are conaiderecl 
euenUal. All additional critical factor ie the atructure for exercialq cODtral over the 
combat operation•, azul the coordination of theae with the civil pro1ram requiremen.ta. 
A Combined Combat Operatiou Center would beet eerve thie dem&Dd. In additioll to 
the RSSZ naval command and the U. S. force •taffl, repreaentativea at the ProviDe• 
ancl/or dletrict level• could be a part ol the ataff in the ceater to effect faet aDd reapon
aive coordinatioa between the military &ad ciril requlremente. 

roA' ADaly1i1 of the primary terrain cbancterietiCI of the K"OIUI inclicate1 that it 
would t." feaaible to uee laDd b&••• for the commaDd and control, air, around, aDd 
water element• of the force. Tbe principal factor• which bear on thie detarmi.Datlon 
are (1) availability of 111itable or potential baae facilitlea and areaa, (Z) aec~artty ot tbe 
bau area•, and (3) cliatance• between the baee locatioaa and operatioul areaa 
(reaponae time), In the RSSZ tbeae facton are not reetrictiq to the exteat that a 
water bllae ot operaticma for aome or all of the force element• appear• to provide a 
aaJnificaat advaataae. 

~A repreaeatative baee etr~acture to 1upport the aone force ie l.eted below: 

1, Command aDd Colltrol J:lemente • located at Nha Be. 

z. GrOIIDd Element• • two primary ba••• ol operatioalocated at Nba Be 
aDd Can Oto or Xa 1'11aft1 Nlwt, 

], IDIADCI· Waterway Element• • two primary baaea at Nba Be aad 
Xa Tbaq Nhut. 

4, Air Elemelltl • VWll Tau military airport. 

............. _ . .. ~ ....................... 11111 ...... .. - ... --· ... ···~-i'' 7 h-.. •.••. ·~ . .;;a .. 
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~ree epeclal aperatioru~ epeclfic:&lly applicable for eupplemellllDc tbe eflec
tiven.ee• Clf combat operattoa• In .......,.forut warfare are cU1cue1ed In tbb para1rapb. 
Tbe1e 1peclal operatiODI (or protnm•) aN tbe deUal Clf drlak.iq water, peycholopcal 
warfare, &Dd defoUatloD. The denial Clf drillldni water would DOt be fe&~ible In a freu
water ewunp. However, it i• applicable Ia both the RSSZ aDd tbe Ham Can Fore1t. 

DeDial Clf DrlD!d.y Water 

Jll( Georrapbieal CODetraiDtl on Water Supply. The Run1 Sat aa.d Nun Can 
Foreet areal each have a lar1• DUmber ~ zoiven, etream1 aDd channell within tbelr 
bollllll!&rlu. BAled on report• from advieore wbo have \Men In the area aDd from iater
pretaUon of aerial photo1rapk1, the RSSZ bae many more etreune than are lhOWD on 
tbe map1. Becau1e the area• have low elevatiODI ud becau1e of their proximity to tbe 
1ea, the 1treama are Udal. The water ia aali.Jut aQd unfit for driDklnJ. Althoup there 
have bHn report• olfreah-water poade at • few location•, probably newtma from 
entrapment of raiD, tbe uaual primary aoarcee of driftkiDI water are DOt avallable to 
the Viet Contwbo Uve ud operate within the aone. 

Jill(' Tbe eame characteriatlca of low elevaUoa prevent the uee Clf daep welle, thue 
eliminatint tbe type of water eource 1enerally ueed where aulflcieDt 111rlace water ie 
Dot available. 

~ater Sourcu &Dd Storal•· Althoa1h deep well• c:&ADot be clu1, eeep ..Ua 
cu be anc! are ueed 1ft eome loc:atiODa. Little iDfonnation le available on the ftlllllbe_ of. 
eHp weUe, but becauee ol. the terrain it ie not tboupt to be larl•· 

,.(It ie very llDlikely that freeb-water poad1 exiet to uy eatea& In the RSSZ. 
Tbi1 repon ie prlDc:lpaUy maqrove awamp heavily croaaed by riven, atreame, uci 
coDDeCtiftt chaanele, all tidal. The IOUtbeZ'Il area ha1 never bHn cultivated and eo 
dou not conblia a network Clf canab and dike• euch a• are foulld in other .. ctione of 
the country. ln the Nun Can Foreet there :lea clhtlnct po11il»Uity that lruh-water 
pond• c.a be foWIII. W.pe lhow rice paddle• iDa number of placu. The map• are 
incorrect Ia thi1 rupect elDc:e the padcliea have been abandoned and are over1rown. 
It ia entirely po .. lble, however, that at aome locatlona the clikee have been ma1Dtained 
and reauvoba ollruh water are forme~l. Fun.er lllht on the queation muet await 
the time that patl'ole MilD to penetrate the area, unle.. aorne lnfonnatloft can be 
obtained from a1eata. 

U/1 On conaW.ratiOD Clf dae ternla it appear• llaat 1rowacl water la not a eourc • 
oldl'ialr.iftt water Ia the eouthern pal't of the R-1 Sat Speclal Z•• and probably not ift 
the Ham Cu J'ol'eet. 
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(Jr""'Nater eupply for the Viet Coat depeDde primarily on the eatrapment of rain 
and i!(portatlan by boat, 

Effect• of Interruption i.G Rain Water Supply 

~ AveraJe monthly raintalll at four ata~ione are Jiven in Tablu A-1 throup 
A-4 1ft Appendix A. Tbe etation at Cap St. Jacquee le QOt too. tar from tbe RSSZ ud 
the data are probably fairly deecrlptlve for that sone, Noae ol tbe etatloae however, 
are very doee to the Nam Can J'oreet, The Can Tho atatloa, located in the Uekcmc 
Delta, wW be taken to be the uearut approximation to conditione in the Nun Can 
Fore at. 

,.,I Examination of the raiDfall tablee ahowa that the montba olllpceat rain 
extufi;om December tbroup April at Cap St, Jacquee, aDd tbroup March at Can 
Tbo. It Ia duriDI thue mOidba that water-clenl&l metbocla wW be moat .Uective, 
Durin1 the other moatba of the year 'the heavy ralae wW fluah aDd dilute •ater atoraJ• 
ayetema aM. evu 11 they are contami.natad, provide a ready aource olfreab, uncoa
taminated water, Patrol• duriq the montha of Way to November abould do ae much 
aa poaalble to deatroy water atora1• facUiti .. ae a bara••IDI tactic, but tbe reaulte 
_wlll not, •• critical to tbe Viet CODJ •• they wW be durill1 tbe dry montha . 

fJ1( Aaeume that all clrinldq water ia obtained from the entrapment of raiD wateJ', 

A., 7,481 x L 1C W x R a F/IZ 

2 0, 6ZM • L X w X R X F 

where A • amount of water collected, pUona 

L, W • horboDtal dimenaiODa of collecdnJ area, feet 

R • mean monthly r&JN&ll, lncbea 

F • fractiOil oC rain reach!nt tbe collectinJ al'ea. 

,L In opeD aJ'Iat f' wW have a value ol l, 0 but where tbe collectina area ia 
llftllel:iu11 or partial caoopy the n\ue ol f' wW 1&11 to eome lower number. It Ia 
likely that tbe value of I' Ia af11ncttca ol tlae iateutty ol tbe rabafall aa weU aa the 
d11r•• ol canopy ccwer, but dale 11 ufti!DOWD. Probably a conalderaWe fractlca of the 
rain penetrate• the caaopy duriaa heavy clownpoure whereae in llpt ahowera moat ol 
the raia I• atopped by tbe foUaae. 

si Table m-z elaowa the wac.r-eupplr problem wiUch tbe Viet Ccaa mtpt uve. 
Tbe ext•t ol tbe water-collectica factUtlu le not kaowll, but it laaa be•• ueumed that 
lor each man daere le a S x 10·1001 collecdaD area &ad a maximum •tor&J~ ca,.clty ol 
fifty pllone. It •• ... n lurtber a ....... tllat eac• man l'equlne about Z4 pUou ol 
water per a~antb fol' dl'tlllr.ial and coc*Aaa. nb Ia ef~Uiwalelll to J, 17 Cl'l&l't• (J, 0 Uteri) 
per day, The table elaGW"a dlat lbere Ia a cleflcl& oliO Jall•• or J9. ~ Jallona in tbe ...... 

• 
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RSSZ, dependin1 on the a81umptiOD abou& the !ractioa of the raiD reacbbli &be around. 
For the Viet Coq to e:det in the RSSZ from February tbroup AprU they muet either 
have alaraer etoraae capacity for eacb man or they muat Import water. In either caae 
deatruction or contamination ol atored water early in Jamaary wW lmpaee a aevere 
burden becauae ol tbe lack ol. rain in tbe followf.q au.:-ntbe. 

tA&Em-2. EITIMATID W ATD ITcaAGI IN TWO IIGIOIII AND JICll TWO .-.cnONS " 
IADI'.W.IIUQfJNG GDJND (U) 

PIMIIft•111 PriCIIGa• 0111 ..... ...... ...... .... . .... stmot JaJII w ... End of IUitol Ialii w ... IDdot 
laJJIIaU NCIIIIb eou.c.l u.l Manlll Maadl Collcrad Uled waadl 

!Bill .JaLL .JaJ.l... ..llll.l... .JUij JuLl.._ .JI!!al_ ..JII!..L WJal ..JuAal. 
CAl' IT. JACQUD 

Now ember 1.11 60 ., ·24 110 60 33.1 ... 110 
Decea*l 0.61 60 11 -H .. 60 I ... 36 J....., 0.10 .. a ·U 13 36 1.1 ·:N 11.1 
felnary 0.01 u 0 -H •I 11.11 0 ·M ·Jl,l 
Mllcb 0.1'1 0 II .,. ·II 0 1.6 .,. -21.1 
Afdl 1.12 0 36 ·M u 0 11.1 ·M ·1.1 

CANTil) 

November 7 •• 110 231 ·M 60 60 111 •M 60 
Decemto.r 1.10 110 3'1 ·M 60 60 11.5 •M .... 
1.1111111)' ... 10 11 ·24 ., .... 10.11 •M 31,0 
PebruarJ .II ., • ·24 31 31.0 4,0 •14 n.o 
w..ct . Ill aJ 31 ·14 31 u.o 11.1 ·24 1.1 
April 1.01 31 13 ·24 10 1.1 31,6 ... 10.0 

If//( II &be mean ralalall fiaur .. for Can Tbo do apply to tbe Nam Can For .. &, &be 
drlnkinl water problem tbere ie .DOC a1 areat tor tbe Viet Cona. Heavier ralaa ln 
D•cember aDd eomewhat more ralftfall ln Jaauary, FebrUAry, and March provide 
eulficlent drlaklnl water uader tbe a81umptlone aiven. 

Jill( It muat be atre81ed tbat the ralalall flpree are averaae1 over ten yean. 
It 1e poeelble tlaat, in a p•e• year, tbe relnfall will be b .. Yler In December or January, 
tlaue provlcUq a treater reaerve for &be clrler montba. It le equally likely, h--er, 
that &be ralalall wtl1 be lillater tJaaa tJte mean aDd &he reallltbli reeervee will be lower. 

~ Ae an eaample ol &be effectlY-ell ol a pro1ram to deatroy 1toree ol water, 
euppoae tbat tbe JS•1alloa reaene lbOWD for Runa Sat at tbe end of December le 
deetroyacl (Ulf rain readliqarouad aeeump&loa). Tbea durl.q dae moatb1 of Jaauary 
tbroup April Claere wW be a 74, 5 aall•• per man deficit wblcb muat be imported if 
tbe Viet Coal are 10 r.mala Ia &be uea. For a force of 100 men Claie 11 a total ol 
7450 pllon• or ual'ly lO toa1 ol water, a alaeable amount. 
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..}.(!(Methode o! Denial of Orinkinl Water. Oeatruction of the atored water can be 
accompliahed by pbyaical emptytn1 ol. the cODtainera, demolition of the containera, or 
by addition of material• wb!(-h by odor or taate \".ill render the water unpalatable. 

Jll( It baa been aeen tlat rain!all ia probably inau!ficient to proYide drinkinl water 
in all montha iD the RSSZ. Water aupply from the rain ia probably m&rJlnal in the 
Nam Can Foreat. If thil is trl~e, then the Viet Con1 muat be importin1 water. It ia 
well known that boat• are uaed either voluntarily or by commaacleerin1 to take auppliea 
a.ad wnpona into the area11. Water ia probably taken in the aame way. The propoaed 
ayatem of patrol craft will do much to makl! the importation of water .mare difficult. 

J11( Conaideration ahould be liven to a water-control ayatem for the fiahin1 boata 
operatin1 in the area. If theae boah obtain their drinkinl water from villal•• where 
they can be auperviaed, it mipt be pouible to limit the amount of freah water which 
they take on to that which they can uae in one day. In that way boata which take on a 
aurplua for delivery to the Viet Con1 will be unable to do ao. Becauae of the number 
of boata involvecl, thia plan mipt be impractical. 

Sill' One final pouibWty ahould be noted. U it ia poaaible to identify with reaaon
able certainty boata which are tranaportin1 water to the Viet Coa1, their water tanka 
could be contaminated. Tbia could be done uad.er cover of a atop and aearch operation. 
The crew could then be permitted to deUver the contami.Dated water. Tbia would have 
the effect, depelldinJ on the contami.Date uaed, of denyinJ the ultimate uae ol the water 
ant\ creatinl dilcord between the VC and their aupport, or juat the latter. The con
tamination of potable water ia further diacuued in Appendix C. 

Paycholoaical Warfare • 

IJ1I( Paycholoaical warfare ia a critical part ol counter-ineuraency operation•. 
In awamp•foreat warfare thie ia further emphaaiaed by the increaaed burden• placed on 
the inauraent element• by the environment. Tbia, combined with the haraument of 
continuoua combat operationa, increaaee the receptiveneu of the individual inaurcent 
to paywar. Under theee condition• it ahould be eaaier to motivate at leaat the local 
perrWa to retum to the villaae area•. 

gwi'Tbe operation ol the aupporttnr .,. •• in the RSSZ involve• VC per.oMel other 
than tb011e locaUy recruited. Aa unknown parc•ntaa• ol the VC "prril01l11 peraonnel 
in the •one have been moved in from other areae. Tbeae Jndividuala, like the lo.;ally 
recruited auerrilla, abould have ·~ciflc propa1anda oriented to their eituation to con
dition their thoupt• and actlona, 11nd weaken their wUl to Ct'"'tinue. 

,,._/The above empha•Je wa11 on the individual VC concerned wUh operatina the 
euppo;r'ba••· Another key factor lD weakeniaa the baae atructure il to inlluence the 
element• of the local population who actively or pauively fumlah aupport and reeource 
to the VC. Eroaion ol tbil artery, dnt~ tn tlle reli&DCe that muat be placed upon lt under 
the envirONnencal conditione, le eueDtial aacl would have a aipiflcant effect. 

.~ ••• ,.,.. ... , •• 10• ....... ,.-:4 .............. .............. _ ... _.._..,.........._._...-:at ........ , .... ...... .. . ....... ..... . ......,. .. ............ " ..... ..:.... · ....,_ 
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O.foli&tioa. 

tal' In 111ppol't ol dae arOUDd opuatiou, don wauld be requh·ecl to limit the 
a~J•• of the cover ud conculmaat to VC open.tlon1. The primary effort would 
be to dearade or clear the Yeletatioa ccwar iD .. 1acted areu, YaiDtalDial defoliation 
proarame currea& aloac the maia al&lp cbaiiNI aad Ia eelectecl ar .. • alo .. the other 
major waterway• wlllldl offer patelltlal ambual& 1Ba1 l• nece11&ry. To lacrl&le tba 
eUectJveaeu ol the delolJ.atloa proii'UD, commercial woodcllttlq aperadCNIIa co.ald be 
accomplilbecl where pby•lcal cl~&riq 11 furdaar nquued. AulltUca with aovei'IIIDeDt 
trauportadoa would eabaace tbl1 proaram aad ald the local ec0110111y. llace the VC 
operatioae iD the aoae are carried oa to a alplllcallt eJit-t oa the analllaad area• 
ecattered tbroupout tJaa aoae, tlaele could al1o be Ufoliated or cleared (at lealt par
tially daroup defolJatloa aDd/or wooclcuttint) alter a 1weep-ud-cl•r tround operatiOD. 
Thi1 would claay the VC part ol dle coacaalmeat IUid ccwer •••entlal to tlaelr operatiOill 
Oft tU limited laDd arAI, 

'~e bural.q ol u:taulve arAe iD the RSSZ (or the Ham CaD ForutJ doee 
DOt ap~r ~~1lllle. lA acldltloa to tJaa prolll1111 cl the water coataat ol the primary 
foliate and , ... ra1 iDUDdatlae ol the area. the aumerou• etraam1 &ad cbaaul1 form aa. 
exteDilve ey1t1m ol 1..U, aataral lira break•. nt1, combioad wWI U. val'latlon In 
deuity of tbe ••t•tatloa IUid crvwa llelpt1, doe• ao& prllallt fa•orable coad.ltioae for 
au1ta!Dtq aloreet fin aad attalalnJ a 1eaeral area cl bura. 
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SUMMARY IRSSZ) 

,m/Tbe R~m~ Sat Special Zone il val~&&ble to VC operation• 
bec:d:'e of ita location. It ia clo .. to the major popllation and 
lo&iltic c:elller of Saipn aDd adjoinina areaa, UICl containa the 
ocean•toiDI••Ialp c:lwulel c:oDMctiDI the SalJOD port complex to 
the South China Sea. Aa part ol the mtearated h&vea ayatem lt 
providea a nortbeaat•aouthweat liDe ol commUDication aouth of 
SaiiOD with aome medical, commUDication, r .. upply, and reat 
facUitlea for perrilla or maln·force element• iA tranait. It 
abo aupporta local perrUla wlit operationa. 

fJK The attai!lftlent of the military objective a of ( 1) neu
tralilation of the preaent VC capabWty to operate within or 
from the sone, and (Z) denial of the future ~~ae of the eone to 
the VC aa an effective eupport ba•e, requirea a balanced alr, 
around, aDd i.Dlancl .... atenray force adapted. to the particular 
VC threat aDd 1one cbaracteriatica. Employment ol the force 
to attain tbeae objective• require• empbaaia on cantinuo11t 
combat operation• and baraeament. The combat operatiODI 
would. be directed. toward the interdiction of the VC linea of 
commwlic:ationa provi4lnt ac:ce .. and •1re .. to tbe aone, 
iaolation or "cushioni.Dt-off'' of the lODe by eatabliahin1 control 
corriclon around the perimeter, and attrition of the inauraent 
elementa and aupport bue withiD the aone. 

ttl( Special operation• with emphaaia on the denial of 
potable water clurlai the dry aeaaon, paycholopcal warfare, 
and defoliatio~a are required. to 1\lpplement the combat opera
tiona. lD addltioll, a atrw:hlre for central command and con
trol of the military operation• &Del coordiaation with civil pro
Jrama ia reql&irecL 

(SI't Tbe rea\llte of the related. analyaia are Jiven below lD 
llllllm&ry form. Repreaeatative increaaecl comb&& operetiona 
in the RSSZ are baeed OD die aeaer81 tactical plu. aDd the,,.._ 
ferred equlpmeat and weapODt from CW'reat inventory to meet 
theae operational requiremeata are pven. 

YJf I. lnland-Watenr'\y Operatlone 

Pa•rolliq aad operation ol mobUe chec'kpolrate -
Provl• • U.S. aupplemelll of Z5-l0 ial..S
""aterway pa•rol boata. Tbeae pa•rol boate 
would be llle4 arOUDd and within tbe sone to 
in&er41c' cludeetine movement aDd operate 
mobile cbecllpohate. 1'1ae 1111w PBR patrol boat 
appeare to beet m•et the b.eic reqwrement. 

I 
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The PCF (Swift) would be preferred for pah'ol• 
Uaa from the Soirap to Vuna Tau. 

S~apport ol ampllibloua oparalloDa - A one• 
b~ ora&llic lift capabUlty le requlrecl. The 
craft of a pr .. elll .River Aaaault Oro~ap baa I 
meeta thla requirement lr0111 curaat laYaatory. 
Support of tha lncra&aed combat oparatloaa 
Wider the a-ral lactlcal plan would require 
the u al.,.....nt of a RA.O to the aoaa force. 

Ulna co1111termeaauea - Improve the pr .. ant 
oparatlooa by lDcraaalq tha frequency ol draa 
oparatlou and coacentrlllifta more VNN capabU• 
lty oa the maiD ablp cbuulel. Improved draa 
aquipmalll and aour for dat•ctlon of moored • 
mlDa daYlc•• alloulc! be pvan priority for uae on 
the mala aloip cll&nMl. 

' ~ Z. J'l~e Support , 

,.fa. Oroand artillery- Eatabllah chrae lOS mm 
7' Mwttaer poaltlona a1 An Tboa, Tam Tllon Hiep, 

and Tan Thull. ProYlda II mm or 4. Z" lllOr· 
tara at Can Olo, Aa Tllol, Tam Tboa Hiep, aad 
Tan Tllaah. Provldlt 60 "'"' mortara at other 
Hl~tad Realon~ or Popular Force location&. 

J'f b. ~u pnllre - Aaaip - "' the 16 ahlpa ln the 
''I Nfil with 3" cun capabiUty to the aone Ioree. 

~b. 

Thh would provide tire aappor: around the 
lrillpa ol the aone. 

Nala•ao• force - Aulan one VNNC batallion 
to the aow, Uae tbla Ioree to cOIIduct cleerl .. 
oparatloaa and aupplameat patrol and ambuah 
oparatloae on tba mala alup cluulaal and VC linea 
olc-ullllc~Uou. 

Repoaal and Popglar Fore .. - lanaaae the 
eUactivaneaa ol amaU-ualt patrol aDd ambuah 
operatlone. Uaintala Reponal aad Popular 
Pore .. at lull atr-ath. 

Adjoinlfta araaa - Empbaalae ,.._. oparalioaa 
u-. Ula vUia .. c-plea ud ...... lr0111 Ph
Ly (XS994167) to Pboc Aa (XSI40?1J) to eUact 
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a II'OWid·coalrol corridor 11ortla ol the aoaa. 
Coodllct patrola and ambuah .. In aclJoinlllc pra.
iAcaa 011 VC liAaa ol camm11alcatlon provldinl 
aCCIU and 11r111 to the lOIII • 

Air OparatiOIUI 

,<a. 

~b. 

Direct 111pp0rt - Requiram111ta axiat for or1aalc 
armacl belic:optua &lid Ulht &nMd· rec:onnaluuc:e· 
lJPI aircrdl iA tha 10111 force. The UH·IB 
armed helicopter a.acl the 0•1 obaeJ'\'atiOII air• 
craft are the preferred aye tame from curreat 
iaveatory. The latter ehllllld be repl.:ed ae 
10011 •• poeelble with a lllht armad•recoiiDain&DCe• 
lJPI aircraft. AU. S. aupplamelli of 5•6 UH•IB 
belicoptera (with mlx of M•S, M-16, azul the 
CBU-148 frapnell&aUGD-bomb-cUapallller weapoa 
allbayatema: two Hallbor111 Wumiaatioa Syatama: 
and aircraft &lldlo aet for paywar), and two 0·1 
obearva11011 aircraft would be required aa part of 
the aoae force IIDda r the 1enaral tactical plaa. 

(oaoeral air 111pporc - Required for troop and 
carp lift ia beliboru operatioaa, rollliDe alaht 
lllrYiillanca ftl1ht1 1 cl011 '"tical 111pport 1 and 
defoliation. 

~ 5. Special Oparatioaa 

IJf •. Potable water - Place ampbaaia dllrlat till dry 
••••on oa the coatrol of potable·wuer clletrlbutloD 
and tbe deat.ruc:tloll of atorap and catch•baeia 
eqllipmelli and aupply. 

Paycbololical warfare - Develop u illt11ra1ed 
pro1ram aimed a1 dacraaeia1 the aupport of the 
VC operati0111 by local population elameate, 
and iac reaelq the williapaee of tile iDdi. ldllal 
,.,.rrUla to defect. Tbe latter proaram ehollld 
be aimed at tile lndtvldllal 111err1Ua lftcliaenOIIa to 
tba area, and tiM 1uarr1Ua moved In from 
adJOiAiA& araae. 

OefoUa1i011 - MaiACaiA the defoUati011 pro1ram 
Cllrreat &10111 tiM main thlp chaaaal and eatend to 
pocellllal ambuell altae aloaa the mala rivera. 
Defoliate aelacted are .. aflar clear•aDd•tweotp 
operatloee. 

I 
~ 
I 
• 
I 



-16. CoiiUDalld, c-rol, and Baae Structure 

(r-/ a. COIIIIftUII ud COIIU'ol • Eatabliah a CornbiMd 
'1' C~ld Operatiooa Ceo&er ld Nba Be, Tba 

coordinat.loo of mUltary operatiooa with civil 
pro1ram reqllinmea&a abollld lllao be u:com
pllabad lo the cuter. Tbia would reqal.re clYil 
rapra•ntatloa at the Proviace Ullll/or Diatrlct 
laval•, aod tba mablleaaaca of curuat l.alorma
tlOD 011 operadooa la IJae SODI bJ ua.\lD, USia, 
or otbar aaeacl ... 

/.·. 
Commualc:atiolla • Eaaure adequate commlllli• 
c&tlaa 0111 batweao tba COC, 41atrlct hla4• 
quart.ra, Yilla1••• and operatlq alemeata of 
tba aoaa forca. 

.Baa• Structure 

(II Conunaad aad CODtrol • Nba Be 

(21 Mala 1r0Wid force • Nba Be, aod Caa Oio 
or Xa TbaDtl Nbut 

(31 lalaa4·watarway elameota - Nba Be ud Xa 
TJiul& Nbut 

(41 Air alalftlllt - Vuaa Tau military airport. 

11M c-pariaoa ol the repreaeatatlve operat.IODal COIICipta 
with tile curralll: equipllle81 ud -•poaa bweatory revlllld 
area• ... re I.Jnprove4 capability appear& required, A aum
.... , ol IIMrlll improve_ ... required Ia lalalld--t•r-y 
operaltoea ia pv.ala S.ctioo V (Table y .. J, p. 69). The baaic 
illlprcw-ata N41ulred Ia II'CMIIId operatloaa are auocllded with 
imprcwld eupport ol -pldbioue operatioaa. A aummary of 
.-rill illlprovemaota required Ia alr operattou la pvaa lo the 
iatroductioo to the alr•operatiou porli011 of Sact.IOII V (p. 16). 

SSIFIEU 
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. CLASSIFIED~ 
51 

NAW CAN FOREST (SOOTHJ:RN CA WAU PENINSULA) 

~~~ The Nun c ... Foreet ie lllOWB in P'iiUH W·~ (Reference : mape, Vietnam, 
1:5o,G, elleeta 59361; 59371,0; 60l71V; aDCI60171,U,W,IV!. The area ielocatecl 
ill Aa-xu,.a Prcwlllce, aDd ie part Ill the IV Corp• lor mW&ary ope ratione. lt ie .. ti. 
mated that 80 percent Ill the area ie uDder the coatrol Ill the VC. Reeuppiy Ill poiate in 
the area bae to be accompliebecl by l'o&ary·wlai aircralt or a military operation. Be· 
ca111e Ill the pre .. nt VC coatl'Ol (and the lack ol aa adequate eecuriD1 force), rural 
coaetructiaa ie not pro1re••iD1. 

,/, la the Ruq lat Special Zone, the 1•01Rpby IUld frieadly and eaemy eituatione 
permitted a 1111eral tactical plan baeecl on the applicatiOil Ill iate1rated operaliDDI almoet 
eimultaoeoualy tlaroupout the aoae. Howe•er, in the Nam Can Fore.t the .. eame lac· 
tore require a pbaeecl implemeatatiu ol l.ncre .. ecl combat operatinne, The 1eural 
tactical plan ch!Yalopad in tlail para1rap.a ie b&eed on eia pro1re .. 1.,. pbaMe. The 
reeultlai repreH11latiYe oparatiooal requinm-• for the inlaacl·-terway, air, and 
command aad coatrol alem-• are Yery eimilar to tho11 Ill the RS5Z. Orouod opera
tion• aod clirect-flre• eupport requlremeate • re more eateoelYe, 

Jl4f The Nun Can Foreet h e VC ba•- area. AI euch it b ueeclfor treWq, 
emall-arme manulacture end repair, euppiy etora1e aad boallclup, etalilll• and other 
comb&t•eupport purpoeee. II le c-clecl by VC linea of cCIIDIDuolcatioo to the U Minh 
P'or .. t area aort.h of the Soot Doc, aad the coat'luou• -amp-forut area a eatelllfinl 
aortheaet aloa1 the South Chine Sea 'inoral, llecauee of lte locatloo it forme a critical 
perimeter link in the inte1rated bawn eyetem between thoM baYell areae &10111 the 
South China Sea and the Ciull of Slim. The eldeat ol ialiltraUoa by •• aad latracoaetal 
mowmeat ie not known wlth accuracy. H-•••r, the potantialfor euch iAIUtratloo iato 
the area ie alpificaat clue to acceu (1"0111 both the Sooath Chine Sea aad the Ciull of Siam, 
ReprellntatiYe corrldore of moYemeat iato aad out Ill the area are u._,. in red in 
Fipre W-Z. Other repreeeDtatl•e loceUaae of VC operadoae Ia the area are &leo 
ehOWB, 

~ Tlle Nam Cen Foreet, •ith ite iaterc-ctiOIII to the U Wiftll For .. t and the 
South Chine Sea littoralie a primary ball Ill operatloae a1ainlt theCa ... u ....W.eula. 
The local ecGDOmy aad population pl'OYUe a b&eie of .upplile, rec:r11IU, aacl oCher lup• 
port in adcliUon to that recelwecl by iallltratioa, Tho area ie ueed for tba -tthdrewal 
and re•tlai of VC maia•force elomelltl after eDia1emente iD other parte Ill tho delta 
and peniaeul•. 1'1a4l primary l'Oute of •lthclra-at le throup the U Minh For .. t foUowi"' 
the llllea ol comm~~nlcationo inclicatecl iD Fi1ure m-z. 

~ Jlt 11 allunted that the VC Ill the area can attack oelec:ted pointe with a force 
up to reialorc1d battalion Ia elae (a.,roaimately 500-600 peraOIUlal) . HoweYer, the 
capa'IIUity ol th• VC Ia tba Ca Wau Pealaeula to m- a re1im•tal (eppru.lmltely 
1000-1~00 periOIWal -tth eupport~A~-hoa•y·weapoolo 111pport) 1•••1 attack exiete. It le 

I 
l_,... .... 
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~NClASS 
a ......... that aa attack :=. e:t eesau. illl!d withla or from one ol tho 
1ata1ratod ~oa,.,. area• at .... , but would reqoain tho eupport capability ol both tho 
U Minh For .. t aad tho .Ham Call Fon.t. 

R.pn .. atattYe Operattoul Coacop!e 

2!!!!!! 
)!/ Tho aeeumed military objoctlvu lor &hie ana require ito pneoat anol fuh&re 

deaiai ae aa eUectivo VC eupport baeo. Tbe aeural tactical plan for tho area u 
directed COWard &ttainiDI IU1e objective• throup. c0Dtlauou1 combat operatiODI anol 
Joara11-t. Like tho IODOral tactical plUI for tho RaBZ, tho leval ol detail iclolltifio1 
tho nproeoatatlvo oporatioul CODCopte &8d ~~~~otratu tho varloue olomoate of tho 
plul. However, tho avaOablo oqaipmold aad woapoJY aro aot di1cu .. ed oxcop! whore 
opocific -atioa ie r.quind or a ,._ requiremeat ie oacoulllored whlcb ••• aot pro-
..toualy diecu10ed la tho ,. ... raJ tactical plaA for tho ltSSZ. . 

vt< Tho dOYalopmoat of tho IOMral tactical plan ie b .. od oa tbe .. me 1011oral 
CGIICOp!l uood for tho RaBZ. Some dilforenc .. Ill tho adoptatlall of the11 concepti to 
tbo area are 4i•cu .. o4 bol001r. 

Ji' 1. Tho ,..,..trol corridor aloa1 tho South Chiao Soa aa4 Guif of Siam 
wou ~ bo utablbhod by tho oporaUo11 ol Jullk Force, 1oa patrol, 
aad Market Time fore••· Tbo 110rtb coatrol corridor ha1 to bo 
baeod oa laa4 oporat1oa1 1upplom1111tod with lDlalld--tonray aa4 
air opontl0118, 4 colltral coatrol corridor o1tablilhecl aloq tho 
Soq Cu. ~ &1111 tho Solla Bo Oo would bo olfoctiYO ill i1olatill1 
tho Soutbol'll portloe ol tho area, aa4 pll'mit oflectivo covona• 
with ai'OIIIId &rlWII'y fin. 

J'l" :&. Tha doolpati ... ol tho Nam Call For01t a• a opocific area ol 
opont-. UDder IV Corpo. OporaUoao ol tbo fore•• withia tho 
area would be coor4iaated with tho•• ill a.ijolaiac aroao. 4 
u. 8. fo•co would oponto ill 1upport ot tho lle1ular, ao1loul, 
aa4 Papular forcu la tho 110110. Ceatraliaod control would be 
onrciood tUoup a Comblllod c-llat OporatiCIIIO Cllllor. Clvll 
roproeoatatioll at tbe Proviaco &1111/ or Diltrict loval1 ill tho 
Combilled Combat Opontiano Celltor would be u1ed to expedite 

j coor4inatlca ol military and civil roquiram011to. 

lf__'fllta primary ellrii'OIIIIIelltal charactorlltic ol tho ana 11 tbo ... """ mea• 
JII'Cift -•· All ialla4-watonray lflt- exiltt wlaidl _, bo ollfloaod a• tbo prlllci• 
palllao of c-llllicatloa widaia dlo area. a-ver, Ja abou1cl bo aoto4 that tho lalud· 
wllto~y llltWOrk la dlia ana 11 DOt •• prs-ry a footun ao Ja waa ta tho JIISZ. Snlall 
1&114 ar•• wldch prewldo Ullplo opaco lor VC oponttoM an -uerod ill tllo _..,rove 
.-p ot.Oar to •• 118%. Tile pl'lmory l&ll4 area• aft &10111 tho --.tor -torwayo 
&1111 !a tho aortb &8d aorllooo.t ooctore. l:a:calleat coacoaliD- niett to 1creoa 
clallllotdae opol'lltlCIIUI and-·· 
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FICURE m-2 

GENERAL TACTICAL PUH 

(MAl CAN ftJtEST) 

liD - IIIIMY ACTIYITY 

ILUI - WATIPAY PATIO&. IOUTIS 

Gltllll - 105 Mil COYIIAGI 
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./J Tbe prillclpal economic actiritiu Ia the area are woodcuttin1 and llehin1. 
Slace naral conetructioa In the area le the ultimate objectin, attaimnant of tbe initial 
mUitary objactivea with minimum daatructlon of the economic reaourcn la auentlal. 

,./ Primary factore allec:tin1 the uaa ol eea forcu for interdiction and uval
pallr.~upport are the •hall- d.,O.e of the OuU ol Siam and South Cblu Sea littoral, 
aDd the etroa1 aouthwut wlDde pravaUin1 durln1 part ol the year, Tbe •hall- depth• 
•illliflcanely reetrlct the effective uee of uval pftflre in direct aupport, and the etron1 
winde which occur dul'iD1 part of the y .. r combined with the abaU- depthe make amall 
boat and craft operation• dUficult alon1 the coe.et, 

,< The elx phaeu ol the 1•neral tactical plan are ducrlbed in the foUowini 
IUIIparalr&plal, 

!!!!!!.1 
. Vf{ Tbe llret pbaae of the alx-pbaee tactical plan would involve the huUdup of a 
hall area from which II'Ound cCIIIll'ol could be extended acro•• the north portion. of the 
area, Blnh Huq (VQ 14Sil9) ••• aelectad for thla purpaee, It oUere the advanta1aa 
of (I) reaupply from the ... , (2.) a relatively aecure area, aad (l) proaimity to the 
maJor VC linea of communication coDIUictlai the Nam Can Foreat to the U Millh Foreat 
area. 

si' Tbe Initial requirement in thle pbaee Ia cheftllel improvement (dredpl), It 
wou14 be necenary to improve the Rach Cal Dol from ita entrance on the OuU of Siam 
up to Blnh Huq (approximately 7,S Km), Thle would live aea acceu wltb craft up to 
approximately IS feet in draft which would be adequate for lo1htic purpaHI. 

The avaUahlllty of an air element to aupport 1round operation• bellMIDI with 
the flnt phaee would be euential. Tble eupport, almilar to the RSSZ, can be further 
broken down into (I) an element avaUable for dlrect-aupport operation• in the area, 
aDd (2.) element• in 1eneral aupport which would be avaUable for epecUlc mlulou, 
Each of the .. alemente Ia required for the aame ralee aa in the RSSZ. Jmpi'OVament 
of exletin1 facUltiee at Binb H11111 would penni& the bu1D1 of the Initial direct- aupport 
air element at that locetloa, Gaaaral-aupport air elamanta -uld be ueed for troap and 
major air car1o tranepart, nipt air aui'VeiUance, tactical air aupport, aDd defaliatiDn. 

slIt would be deelrable durin1 the initial pbaee to increaee the dlnct-eupport 
artWery-llre upablllty at BiDb HUJII wltb the addltioa of a ISS mm 11-iber. Tile 
reeultlai fan Ia indicated in 1reen in npre m-2. 

Phaee II 

-::dThe objective of Phaee D Ia to cut the VC liMe of communlcat~Gl c-ctine 
the .,Z Can Foreet to the U Mlala l'oreet. Extenalon of the 1roullll opentlona to ac
compllab thle raqulraa the eatablllllunaa& ol outpHte at Cal Bat and Rach Tbuq, aDd 
the buUdup ol the outpaet at Don1 c_,, The outpaet at Cal llet wwld pi'OVIde additional 



•••••• ... -....... ~~~~ .., ....... ...... 
••c11rity to the BlA1 Hllftl ba•• area, alldl1 a nec .. nry 1teppi.D1·•tou lor 1•inin1 
a•eral·ar•• .. c11r1ty. The outpolt at Rach Thuaa would .. ...,, the eame purpo••• plua 
tbe eecur1n1 ol a ba•• area lor eatabllehlAI Ual&lal .inluld·watarway operat'--. The 
buUclup ol Doaa Cllftl would lDclucle the emplace-at ol ou I 05 mm howltaer to extelld 
tbe cllrect• llre•aupport capability aa lnclicatad by the reaultlA1 lan lA Fl111r• m-z. 
Each ol the outpoete reqodrea an II mm or 4. 2-blch mortar lor do .. - Ia lnclirect lire 
aupport. 

~Tile laitla1 .inluld--tarway operaUOIUI an plaDH oa tloe Son1 Bay Hap 11'0111 
Rach TJuaaa to DDac Cllftl. The illlUal re41ulre-IIC le for nlfbt &Jill clayl.lpl patral 
actlaa. to llltardlct VC mcwemeau on or acrou the Bay Hap. Umltacl troap aad car1o 
traaeport capabWU.e are &leo required duriq thie plaaee. It le •vtel-d that eecun 
baee lacUltlee lor the .lnluld--ta~y operatlofte could ba utahliehed at Rach Tbllftl 
lo~ adequate aeuch·&lllll-dutroy operatlou from the outpoele at Cal Bat, Doat 
Cllftl, and Rach TJuaaa. The 1reatut threat to plaint area cllllllral Ia thla trleaJl• la 
tbe VC A1nYllle &10111 the DOrtb bull ol tbe Bay Hap. Tbla area may require an lnJtlal 
clear·and/weep operatlaa by a major Ioree. 

~ (Tile apparent acl¥uda1•• Ia 1acuria1 &!Ill auppoJ'Iiaa the -ta~y DHI llllrla1 
tb• early part ol thl1 pba" by the uu ol a ''molllarlhip" operat1a1 a law ldl-tara ol1 
tbe mouth ol the Bey Hap llhould be DOCacl. lkach a IMp would pi'OYicle the capability ol 
water oper&Uonl at an earlier 1ta1e than raUance on a llhon facUlty . 'l'lale cl•rly 
Uluetratu a lyplca.l requlremant lor the capa'IIUlty to prcwicla a eecure opentlat 'llue 
lor patrol: troop, car1o, alld equipmiiDt: &lllllllre-eupport craft iaclepelldeat olllhore 
lacUltlee . A elmUar requirement alao uilte wUb reprcl to rotary-wiD~ aircraft . 
Cven thoup a land 1-.H -• dlacuuacl Ia Fllaee I, better .. curlly could be allorcled by 
a •hip cleeipacl to aupport the operatiCIIUI olappi'Oidmataly 5-6 U .. and macll11111 Uli
copten. Tlole le apia lt.lpl!pteclla Fllaee IV. ) 

Pba•• Dl 

IJI Durlaa PILaae Dl an acldlUonal outpoat Ia the vicinity ol WQ 109715 ie required, 
and tbe oulpOtt at Dun Do4 etrenatlaened. ftue actl-. -u1c1 pi'OYicla the next etepp&q• 
ato.a lAthe eat•••'- oliM 1..-ncl ancllnlalld-watarway operatioae lonal.nc 1M north 
control conklor, and ltnqtllea tile outpOet (Dam Dol) Ia pn.lmlly to the primary VC 
linee ol cCIIIIIliiiDicatioa from tbe Nam Can Fo .. ut to die •-p-lonet ...... a10111 tbe 
South Chllla Sea llltoral. It ll pluulecl tbet tlae bul14ui11 ol Dam Do4 wOIIldlAclucl• one or 
two 105 mm llowllaere. Ext8111l• ol dae lala .. ·-terway operatlou would 'lie a.loaa die 
Bay Hap and th• 1011tloeaet alOIJI dae aach Cal Kao to tile aew outpoat. fteee opera• 
tiona could allo be eatenclacllurdler nordl al ... tile Bey Ha111 t-nl Ca Mau. Tile re
quire-at apia le lor aipt and clayUpt -ter petrol acUou 1..,aeraemed wldl armed 
air patrole to illtardict YC mcwe-nte on or acrou daesellae1 ol c-UAlcaUon. 
Water tru1port lor troop• and car1o c-ectm, the - OlltpOit ol 0.1 Cu .. and 
llach Tbu., ie eleo ...... ,rri. · 

- --- - ... 

I 
r 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
( 

l 
( 

I 
I 
I 
I 
I 
I 
I 

·-.. 

UNClASS f 
Pbaee IV 

~ Tbe obJectine of Pbaee IV are to cloae the coatrol corridor acrou the aal"d: 
perlnieter of the Nam Caa Foreet area, aad eec"·' the Soat Bo 0. from lte mo11tb 011 

the 5olltJs China S.a to lte jiiDCtioo wltb tile 8oD1 ... lAD. The flret obJectiYe wW com~ 
plate the " cuehloaiaa" of tbe Nam Can Foreet from the other VC DDcwarlu arouad 
the perl.pMry of the Welr.OIII Dalta aDd Ca Wau PeaiDalll.a aDd 1reat1y 4ecreaae the VC 
threat to the Ca Wa11 Pni11Nla from the eoudl, 'nle aecartac of the Soa1 Bo 0. from 
tile South China S.a to Ita jiiiiCtioll with tile 5oD1 c ... Lon, ill addltloD to a.achvriaa the 
Eaeter11 aector of tbe c-rol corridor, will permit the exploltati011 ol the 5o11t Cu Loa 
ial.aad~-terway complex ill the cea&ral part ol the area. Coatral of thle CCiftlplax aDd 
tile urth conlclor will pamUt combat opereclOIIe apillet aU polllle of VC act1Yltiee ill 
the area. Tbe aorth aDd ceatral c-rol corrlclon aDd the ••• patrale for the 1-rdic:~ 
tl011 of lllfiltratio11 aad iatracoaetal movement wUl leolata tile VC operatloae ill tile 
Nam Cu Foreet from the raet of the bave11 eyetem, Attrltloa of the VC elemellle aad 
e11pport ban, and attalllm•t of area cOIItrol ehould tbeD be poulble over a perlad of 
tlnie wltla coatllluoue combat operatiOGa and baraumeDt, 

' J1lf Exte~~elOII ol the 1rollllll Gperatlou d11rill1 thie phaee wollld be accompllahed 
by tlwi eatebliehmelll ol outpoete at Cai N1ay IUid Taa All. Alter eec11rill1 tbe ~·t at 
Tu AD, the eatabllehmeat ol autller baee at that locatlOb for llllaad--terway opera
tloae would be req11lred, (Apl.ft, the advan&ale• offered by a mobile ••• baae for addi
t'-1 -tercraft aad an air elemebl are d•rly Wuetrated. Thla would pe1'111lt •rller 
GperaUooa ol theae elemeate durilll thia phaae fr- a aecure baae. l Wateaway opera
tioaa from Tu Aa would utabliah the 5oat Bo 0. and Soq Dun Dol •• tbe major lllle 
of cOIIU\'Iunlcatioa betweeb Tua All IUid Dun Dol, Tbe emplacement ol Obi 105 111m 

h-ltaer at Tu All aad Cal Npy wwld extend the lire• aupport capability ae indicated 
Ia Flpre VI~ ~ . 

!!!!..!!...! 
)I{ Pbaau V and VI would extend the cea&ral colltral corrWor aloq the Son1 Cua 

Lon to tile Oulf ol Siam. Ia Pilau Vall ~at would be eatabllehad at WQ 090711, and 
tile outpoet al Naao Caa (I) atre"'lbeeecl. Cowera1e with artWery fire would be eJCte..Sed 
by the emplacame81 ol - 10!1 mm howltaer at eacll of the two outpoata. [The emplace• 
meat of the lOS- howttaer at Nun Cu Cl) would lie te.,.rary, ,._. .. ,the utab
liallmelll of e 155 mm -placemeat durtaa Pbah VI at Nun Can 121.J 

Notice ia tht. ,a.a •• tbat a •lplflcaa& lacneeo ia tlae unoulll of IIIla_. 
waterway openlloee would be ....,Urad. Openlloee ....W lleYe to 1oe eJCtended Will 

&10111111• Sooa1 Cua 1.-f~ Cal Npy to Nun Caa (1). Ia addMI•, operation• a1oet 
the lladl Cal N .. , aad tile ••lplllo cual c-cttaa tba '-1 C11a 1.- end Soaa Bay 
Hap (WQ 011711 to WQ 0!111041 woulcl llaYe to k iah .. ted . Thl1 eiCtenel• of the llllud
watorway openU- 181e11'ate1 tile prtn.ry ll••• of CIIINDII&lcatlou Ia tile Nun Caa 
Foreet ar•. A third operau-1 bale for -tercraft et Ham Caa (II would be 4ealrable 
due to Ue centrallocadOD. 
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l'baae VI 

}!( Tbu tiDal pllaae f1l the tactical J&)aa would extead tb• cellh'al c~~ol conidor l 
aloq tb• SoDI Cua 1..- to tM Gull of etlam. Aaodaer autpoet la pl.'\DAM at NuD Caa (l) 
ud t•Dtatlnly Ia tbe 'riclaity of VQ U56U. Tile autpoet at HAm c-- (Z) wll1 permit 
the emplacem•Dt of a 155 mm howtt••r at :hat locat1011. to -• the di.Hct-lire-aupport I 
capability to tbe mouda of the s-, Cu 1..- ucl Into moat of tba pr••ellt VC areaa of · 
operatlOD eouth of tbe Soq Cua 1..-. Tbe exteDaiDB of tile illlalld-oY&tern.y operatt.oa• 
to the Gull of S!am would complete dae eetahUalllneDt o( the primary llaea of cammu- L 
DlcatloD wll:lUA the area. 
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SU:t.IMARY (NAW CAN FOitEST) 

)It The Nun Cu Foreat &Dd tba U Mlnb Foraat are tba 
prlllclpal~~apport areal for VC oparatlaftl iD tbe Cu Mau 
Palllaaula. The Nam C&ll Foraat proridaa tbe llak I.D the VC 
llaea .. f co-utcatloa bat-an tla• arNJ aloa1 tbe South Cbi.Da 
Sea aa4 tba Oulf at Slun. lt cODtaiaa facUitl .. for VC trai.D· 
l.ai, amall•arma maAufactura a.ad repair, 11apply atora1• aa4 
bvildllp, llallftl, a.ad other combat•lllpport pupo111, 

JJ{ Tba attai.Dmaat of tba minimum mUttary objac:ttve at 
tba preaaat and fat~are dlolal of tba area to tba VC •• an af• 
factl¥1 11apport baea raqoairaa a balanced alr1 1rolllld, a.ad 
I.Dland•watarway force adapted to tba particular VC threat al!ld 
area claaractarlatlca. Lib tbe llSSZ, tba area dapal!ldaaca of 
the force atr~actura and oparatlOAa -• •1ala Wuatratad by 
tba ••••ral tactlc:al plaa. The r .. lllta of tba related anal yale 
are il!ldlcated I.D aunuruur form. 

;/, 1, lnlaad·Watenray OparatlODa 

~b. 

.,{c. 

PatroUtq aa4 oparatlOD of mobUa c:backpolata -
Tbe aaceuarr I.Dland·-te~y patrol require· 
meat Ia 11tlmatad Ia tba aame mauar tlaat 
waa employed for RSSZ. Tbe data are abowo 
Ia Tabla m- J, An ua~amptloa ol 'O'Jfo cover• 
•••• tar1at cro11tq apaad ol 4 kao&l, and 70'Jfo 
aqwpnaaal avaUabUity ylalda an aatlmata of 
ZO patrol baate. Approalmataly II·ZZ patrol 
boata of 11111 PBR clall allollld be a repr .. u• 
tall•• laltlal req~alramaot for tile area. 

Support ol amphlblwa oparatl•• - A OM· 

battaliOD or1aalc Uft c:apeiiiUUy Ia r .. lllrad, 
Tbe craft at die prnaot ltlvar A11ault Group 
beat melll data r-..lr-Uil fram c~arraat 
laqatory. Support at die iDcreaaad cambat 
oparallODa !lAder tbe 1aa•ral tac:llcal plan 
would r191lre the a .. illllft&at o: a RAG to tbe 
aoae forca • 

Nlae coutermHa~area- With pr110Dt .. ~alp• 
mODI, ora&M would ileva 11 be acc:ompllahed 
oa a rwtlaa baele ... al part of any -Jor 
-t•r me-oat. 

... ~ --
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- ClASSIFIED ...• --·---... , ~ 
TAI&IDI·I. PA"!WlL-<:aAPT PLA~NG DATA • ~CAN JICUIT"" 
·c._ Loop. Wldlb, T-a.a. !:l!!!t. a .. 

iiG. ~- - I I 4 • 
wo- 11.11 110 ••• 2.1 l.t 3.0 1.0 3.1 
'WI) NHI3 

'WO 110'100 11 100 2.0 .... • •• 1.1 .. , 2.1 

V0110110 11.1 tOGO" 0.1 1.0 1.1 1.1 1.1 2.1 
VOIICII36 

' VONIUI 1 ••• 100 '·' Ll ••• 3.1 •• o ,,I 

a WOIIOIIO tO 100 e. I 1.1 t.o ••• 1.1 ••• WQillftO 

W0213'1111 ... 110 1.1 LO 1.1 ••• ... 1.1 

TOr AU 11.1 11.1 II. I 21.1 u.a .. .. 
'Widlbr .. .-...,......, ....... .....,. 

~z. Flze Support 

)if a. GrOWid artWerp - A 105 mm llowltter it 
required at Binh H11111, Doa1 Cua1, Dam Dol 
(poulblp twol, T.,. All, Cal N1ar, 
WQ 090711, and Nam Caa (I). A 155 mm 
11-lt•er It reqlllred at BlAb Hua1 and Nam 
Caa(Z). Moreau (II mm or 4. Z"l are re· 
qlllred at .. ell ol &liMe location• to provide 
fire eupport at tile llaaa rtl each fan. 

)It b. NaYal 111A1lre - Tile uee of D&Yal 1uafire ia 
conatral.Hd by tile allallow deptu a1on1 lhe 
Solllll Chlu SM. J'lve-lllch 1ua• cube u .. d 
to cover aome ol tilt ana aloq the South 
Cblu s .. which II outelde the mulmum 
ran1• rtl tile 1rooaad artWery poaiUone. 

It ), GrOUIId OparaUoea 

"'a. Str ... lbaa outpoata - BuUot up the outpoeta al 
Doac c ..... Dun Dol, and Nam Caa 111. 

p( ... New -.oat• - J:atablllh outpoate at Cal Bat, 
.Racb Tll•l• WQ 109715, Cal N1ay, and Tan A ... I • 
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Patrole aad &IQb.a.hu - The eetabliohment 
'>I the coatrol corridor from Bll>h Hltftl to 
Dam Dot, aad lbe eUectlveoeu of the ceotral 
coatrol corridor 1 ie dependeot upoa the 
patrol aod ambuah operatl0111 (day aad oltllt) 
from the outpoete. lmproverr.ent of thue 
acti001 m.a.t be CWltinuouely empbaelaed. 

Cleari1111 operatione - Theee operatiODe caa 
be accomplllhecl to eome utellt by the forcee 
at the CNtpoete. However, u area force of 
ODe battalloa appeare to be requlrecl for uee 
ae the prlac:lpal force Ia ~or clearU., 
operattou. Aa illltl&l eweep Ia force ol 
eom., areu euch ae the VC AtraviUe oa the 
aorth ballk ol the SoDt Hay Hap would probably 
be requlrecl. 

(S) a. Direct eupport - ll.equiremeote exlel for 
oraaatc armed helicopten and lltllt armecl
recOADalu-e-type aircraft iA the aoae 
force. The UH•IB Armed llellcopter aod the 
D-1 obeervatloa aircraft an the preferrecl 
eyetema trom CIU'riDt IAYIDtOry. The Iutter 
ebould be replaced ae •- ae poaeible with a 
lltllt armecl•rec-lleuee-type aircrAft. 
A 0. S. eupfllemeat o( 5·6 UH•IB llelicopten 
(wttll mla ol M-5, M-16, ud tile CBU·14B 
fraameotatioa-bamb-dlepeuer wupoa 111b· 
eyeteme; two HeHbone Wumlaation Syeleme; 
aod aircraft audio eet for pe,.arl, aad two 
0-1 obeervatloa aircraft wCNld be required ae 
part ollhe aoae forct under lite aeaeral I&Cti· 
cal plaa. 

. ./b. General eupport - Recauired ,,., troop and carao 
J"' Hft Ia b&llborae operatioae, routlle aipt eoar-

veWanc:e flltllte, c1011 tactical .,.piMirt1 aod J delohatillft. 

jlJ 5. Specl&l Operatloae 

Potable water - Place -pilule durU., the dry 
INIOII oa dte c-rol o( potable-weter dlltrlbu
tloa, and the deatractloa ol ltorate ud catcll· 
llula equlpmut aad aupply. 

ss 
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.,.( '·· 

--. :-..- ..... .... . -.. Peyc"Q'otlcal -r'.are - Deftlop &D 111te1rated 
pr01ram aimed at decreuiDI the eoapport of 
the VC operati-.e by local poplllatloa el.nau, 
aDd iDcreaema the wllUApe•• ol the IDdlvidl&al 
perrilla to defect. The latter proarua ahould 
be aimed at the lo&errWa IDdileooua to the 
area, aDd the IMrrWa moved lA from adjoiD
IAI areae • 

Defollatioa - M&illtaln defc.llatlon pro1rame 
cureot allllll the Soq Bay Hap, lloai Cu 
.._, Soq Dam Dol, &Dd Soq Bo De. 

COIIIIII&IId, Coatrol, &ad Baae Stroactoare 

(C) a. Cc:rmn&Ad aod control - Eetabllab a Combined 
Combat Operation• Cater lor the Nam Can 
Foreat area wuler IV Corpa. The coordlaa
tloa ol mWtary operatlou with clvU pro1rama 
ahowd alao be a.:campllalaed lA t\e center. 

Ba .. etro&etue - Develop the BlAh Hua1 area 
ae th" IAltlal primary eiiJIPOrt beae. 

The devalopmeat of the 1eaeral tactical plan for the Nam 
Caa J'oreat area Wutrated the additioaal requirement lor 
mobUe •-ral aoapport of 1alaacl--tenray cralt aod alrcralt 
oper&tiODe. Thie reqalr-eat le lleted &1 oae of the 1eural 
lmprtWemeat areae fo" i.Dl&Dd-watenray operatiODe &Dd loarther 
dlecueaed Ia Section V (p. 15). 
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IV. GENERAL DISCUSSlON OF OPEllATlONS IN SWAMP FOREST ENVIRONMENTS 

INTRODUCTION 

,,/The aeiieral tactical plan• in Section m for the Ruaa Sat Special Zone and the 
Nam ~~ l'orut illuetnted the pll'eferred tactical concepta and latetratlon aDd employ
ment of -•pon 1y1tem1 In two 1wamp-fore1t environment•. The two example areu 
were elmUar In many char.actarletic• dace both are primarily a maaarove type with a 
major river and ~ream network. Howe¥er, the de¥elopment ol the pneral tactical 
plaD8 for each of the areal clearly lllt"t"ated two haeic priDcipl .. : 

1, Combat operatiODI to attain tha minimum military objective• which 
will permit rural conatrv.ction require a lntetrated air, 1round, and 
IDland-.,.ter,..ay operationa. 

:l, Specific operation& and technique• mu~t b ... planned and adapted to 
the threat and charactarlatic1 of the particular area. 

Thue two priDciplu Imply both common and 1peciflc attrlbut'll about Otllratlonl in 
varioou 1wamp-fore1t area• or •nvlroameDtl. Baeed on the two example•, tenerai 
concept• common to oparatiane In 1wamp-forecat area• are lti1cuued In thle •ectiOD. 

CONCEPT OF OPERATIONS 

;lJ Oenaral caaceptl of operation• for awamp area• -.-. dhcuued to eome .,.. 
teDf iD Section W beCIUII they formed I haail for th• deftiopn"IDt of the JIDeral tacti• 
cal pi&JII for the RIIDJ Sat Sp.cial Zone and the Nam C•n For .. t. The .. c011cept•, 
however, can be further developed within a l"neral contellt for combat operatf<>a. in 
1wamp-foreet areae &Jiinet '"" lneurtant threat, "In the diacuulaa ol the hawen •yetem In Section m, tt wa1 noted that the 
•wamp •••n In the MekonJ Delta aad the Ca Mau Penlnaula -re e .. eatlal pan• of the 
iatetrated haven ay1tam in the 1outhern portiCIII ol South VietNam. Enn thouch the 
enviroamental cbaracteriltiCI of 1WNDp-fore1t areal plac1 an adltitiOD&l ope rational 
burden on the IDIIU'Jenl elemeatl, tlle1e eame cbaracterlltice afford an lnharellt de
lre• of protect!• euentlal to eatabllllliaJ a 1upport W.ee. A •-mp area u1ed aa a 
eupport bale wW, Ia 11111ral1 be a part of a lar1•r W.aa •y•tam. .iucb aa area, if Dot 

c:-cllld to oGler havea areal wltbla the c-try, w!U uaually 1M coanectad by llne1 of 
c:ommualcatloa to aa lalllrnatlonal haven ay1tam. It waa therefore coaclulied that the 
pollllltlal of operat10111 &JaiDit tiM lnenr1e11t threat In .. amp-forut area• •tema from 
tile role of tbaae areae •• part of an lntearated haven ,.,.tam. 

$If(' !At the mlaimum lllllitary obJec.live be that of elfectlloc the p"'eeat aad future 
denial of a •-poforeet area •• aa eU.Ctl,. eupport llaae for IDIVI•&: •ratloa•. 
Tlla 1eneral coacept1 of operati-.JI I £5 ] $ be conddeNd Ia five 
parte. 

-



:, 

lDte~dic:tiOD 

~ The llret •••ral caacept of operatiOD 11 to iaterdlct the primary llael of 
commiUlicatlou prcrriclial acce•• aad •1r• .. to the 1wamp•lor .. t ara. Tbie will 
we.Ua the lDeuleDt capability withiA the aelected area to reepoad to eubeequeat com
bat operatiou, Ae clearly llhtetrated by the two exampl .. , the required method of 
iDterclictlaa will depeaclupoa the eaviroemeatel cbaracterietlce ol dte epeclfic area, 

Jll{ The expected iaeur1•Dt reactloa to operat1011a &~alDat the primary liD .. ol 
cOIIUilllllicattaaa would be attempta to "•pread-out" theae llDea wtllcb aUord acce .. aDd 
•1n•a, or to take a 1taDCI &Dd ll1bt. The latter 11 a d .. irable r .. lllt which 11 cOIIIltered 
by 1uperlor Ioree•. U the llaee of commuaicatiaaa are lact·e .. ed, the aecoad coacept 
ol operatlODa - t)!at ol iaolatioa - ie brousbt to bear. Thi• coocept ia to aupplemeat 
the cOIJibat operatiooe of iDterclictiOD eulllcieDtly to .. tablilh corrldore arOIIIld the 
awamp area witllia which relative cODtrol i• malJitalDecl. Tha•• actiaaa will bave the 
effect of holatlDI or "cueJaiDDiq•olf" the awamp-lor .. t area from the lar1er baYeD 
ayatem •·r 1ourcea of direct I"PJJIrt. The plaa lor ••tabii•Jaiq the coatrol corridor• ll 
•1•111 deporadeot upoo the apecilic cJaaracterlatice ol the area aDd the aatue ol the threat. 
Variatlona Ia repre•eotatlve operatloaal requlremeat• to eUect CODtrol corridor• were 
illu1trated iD the developmeot of the IIDir&l tactical plaaa for U.. two exampl .. (RSSZ 
aad !'lam Cao Fore•t)1 aDd nne to empJaaelee the area depeadeace, 

AttritiGD 

,/, The "cuehioaiq•alf" ol a ewamp area ••t• the eta1• for appllcatlaD ol the 
third 11aeral coacept of operatiou - that of attritloo of the laeur11ot elemeat• aad •up
port h .. a by an appropriate leftl of colltlauoue combat operattoae aDd Jaaraumeat. For 
the enat\1&1 eucceu ol the mUitary mluloa It i1 tJale coaceDt which require• the lrea&
ut atteatiaa aDd 11 diecu .. ed ill more detaU. 

J,ti CootlouCMIII c~~~nbat operatloae at a level .:ommeo•urate with the threat i1 
1treu.._ Occa•IOD&l. claarillf &etlou, •••• thou1ll they haYI a •IIDiflcUII: effect 
oa '-1111t opera&tou, wiU Dill aaaill die de1lred mlalmum mWtary olljectlve 
ol ~to the1e elemeDtl till pre1e!\t &Dd lutc&re uee ol the area aa &D ~ •up
port baee. Tile coatlDaoue applicatloa nl comGat operatloa1 &ad otMr baraulaf tech• 
Dlq•e over tfme le reqllired ~ (II lDcreaee tJae eflec:lNMII with which the area il 
bol&ted, (Z) cleft lop acleqaate IDteUI,teDCt for reepoDIIft uj-to-day CODtrol of opera• 
tioa•, (l) direct operatiou to attain the aecell&l'f attritioa rat., aod (4) provide the 
ahleld aDd 1upport reqalred lor ru~al coaetructicm. 

if~( 1'M ncauiremeat for iDHiraee• air, 1rMm411 aacl ~-~terwar elemeate l• 
the fc.rce 1truct11re to affect lhe ... ceeeary comll&t operatloae ia a ewamp area -• 
ill~&ltrated lD die e&IU ol lbe a_, S.lt Special Zoae ud the Ham Can J'oreet. The 

; 
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required balaace ol force elameata Ia eact caae ia dicteted by the threat aad aaviron
mantel charecteriatica, Howe .. er, the eueatial poiat ia that tbe primary facton ia af
fectiaf attrltioa aad atta111111t area coatrol an well-planned c.Ombat operatioaa adapted 
to tbe threat aad area characterhtic:a a ad pe nlatently applild. Special operatloae and 
tecbalqua wblch aupplemallt tbe eUect ol the c:oanatiODal combat operation• are n• 
qllirad, but the primary attrltioa aad area-coatrol facton from a military vlawpaiBt are 
tbe adapted c .. ll ... atioaal combat operatioaa. 

ytf Orouad mllftmea' ia diUicllit Ia a awamp fo~at. Tbe da1r .. ol mobility by 
meau ollalaacl--tarway trauportatioa wbich may be atteia.d for I~"OIIAd-force 
elameata will Y&ry widely with the apecific area. Aa aa example, thia raq .. from a 
mlalmum ill the U Miab Foreet to a · hiah da1r•• ill tbe Rlllll Sat Special Zoae, lD each 
apecific ca .. It Ia eueatlal to exploit the axiatiBI potaatial for uaia1 the ialand
-tarwaye •• liaea ol cammUDicatioaa, 1a both ol tbe example ewamp-fonat araae, 
lal&ad•waterway operatioaa were a primary pert of tho rapraaaatatlw operatiooaal re
quiremenU, Ally awamp-foreet area with major riven or challDela baa thia require
meat. 'fbe lalaad-waterway operatlooal requlremaata will eac.xnpa .. patrollla1; troop, 
car1o1 &ad equipmaat traaaport; coovoy prot.ctioa aad fire aupport; mobile commaad 
aad coatrol; miae coUDtermeu•uea; b&rrlcadlla of aacondary chan ... le; aad 1eaaral 
mobile aupport ol watercraft, aad rotary- aad lilht lia.,d- wlq aircraft. Eva a thCIU(h 
the inlaad-waterway operatlcmal reql&ir~meata for awamp-foreat -dare will vary more 
than the air and 1r-d require.-ate amol'l ,,.cute area a, thay are a critical part of 
the total awamp -rfara .:a,.blllty. ---

~ 1a the paddy land wbicb aeuaUy alltoille a ••amp foraet, aad 111 the ahallow 
..,.e.r, mud, &ad 10 forth. IJle.npcreed ill a •-mp •o,•cet where movema11t by -ter
craft Ia reatrlcted, aor.·.a de1raa of improve~ mobUity avy be attelaad with ampblbiaD
type ¥ahiclae. However 1 the affectlw uee ol tb••• whlclu where applicable wiU re
quire dataUed plaantnr: aad operatioaal coatrol. Terrala ialormatloa a¥ailable aaly with 
lar1e-acale pho>o mol&lu (maiDtalaad ~rre11t with locallntallll•nc~l 11 required to 
avoid the impa .. able diltu 1 caaala 1 aad amlMaah •ltee, 

J!!{ Hellboraa oparatioa• Ia •-mp-forut areaa pr"ld• •om• de1ne of iadepaD
daaca frcam the earfaca•mobUity problema ofJrowul operatloaa, Howewr, tlut laudlq
elta problem place• a alallillcaat coa.cralat oa operatloooal flaalblllty, Thie la eape
rlally true durlailaitlal operatloaa la aa area before the protraulva developmaat ol 
l&lldlai altu ha1 baeD accasnphahad, 

;{, The uae of rotary- allllllallt ftxect-wl., aircraft Ia eaea11tlal to a coma-• 
capebUity for operatioa• .oad haraumaat. The proper mix cl. the two •yetama Ia depall
cleat Oil tiM pertlcukr namp area. JaaeMral1 the Mlicoptar Ia beat emplopd ill 
eapplemeat'., alld aupportaa:: tiM lalaM•watarwa)' operatU..e, aad Ill a 11tUity aupport 
role. •,taa lillie armed . rec-leeaace•type aircraft prcmd .. tiM Medacl operaU-.1 
capebUltyforaraa obaer.alloa, fin coatrol, cloee troop aupport, aad armed recoa-
nal .. aace. 'laare l•, cl. coar•e, •- owrlap of capebUity am"'ll tiM two type a of 
ay•tena to perform 11M reqllired air mlulou. 

~ Tba .... lllred tr_. operaticaa Ia tWDIIIf area• ttiracted toward tba attritiGD 
ol 1M &anq .. •'-* ud 1111pp0rt baae _, be ca&eaoriaed u Ill cleu'-1 
o,.ratiaaa ~ .. IN"'-1 acttou Ill fone, ud (Z) uteMlva •..U·I&III.t ,.trol ud ambuall 

T 
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operaeioaa. The clelri~T..,...:C an .Uectiwa qata.f~. IAaur1eDt tore•• 
aDd ba .. facUltlee. Exteul,. amall·llllU pa.trol aDd IUilbuah operatiou are re
quired to reatrlct the O•ibillty ol monment ol the IAaarJellt elemeata, provide relative 
aecarlty to riU.1•• aad other kay areae or leaturee, aDd dewelop the ...,canary tataUI• 
1•nce tor oparatlCIII&l ccatrol, n. requiremnt for effectlYe amaU-ualt operatioaa day 
ud DlJIIt caDDot be onremphaeiaad. A clear e:u.mple o{ thie II Ia tryiq to znalntaio 
relative control lA a corridor wbere 11'011114 operation a haft to be primarily ued, Tbe 
e{fecttw .. neaa of the control corridor lA thla cue ia directly a fUDctica ol the omall-anit 
petrol and ambuh oparatlona, Periodic patrol• lA force will not accompllah the taak, 

/, Fire eupport ia a. critical factor Ia malatablllll coaatant preuure or toaurJeat 
elemelltl In ewamp anae. Wbere fin 1upport Ia anUabla throqla JI'OWid artillery and/ 
or unl JUDflre, the capabUlty aal1ta to r .. pcnd Immediately to aay expoeure of ioau:r
JNlt opoorat1CIIl8. Without thla dlmeuiOD Ia the force ba.laDCe, tar1eta of opportWllty ceo
not be adeqnately attacked ucept lty cloee air 111pport on atatlcm. 

Special ()p!ratloaa 

~ Tile fou:rth 1•neral concept of oper&tlODa 11 to euppl.meot the har•••lllf .Uect 
of cODtlll- combat operation• by lllteJratlq 1paclal tachlllqua wllich take advanta1• 
Qf apactflc pbyeical or damo1rapbic charactari1tica of a awamp area, Aa &II example, 
the nallabillty of potahle water iJI the 1allu awamp• durlllf the dry aeaeOD Ia r .. trlctecl. 
Control and dental meaauaa dlrectad tolrard dale critical rae011rce wwttl be .Uactln. 
The illlaDd-waterway petrola and moblle-checllpolata 1houltl place apacUic empkaala on 
controllfAI the primary dlatrlbutioa. method which i1 cODtainen on loeal watercraft. 
Orour d troop• utl claar-&1111-•-•P oparatlone ehoultl elllllre the tleetruction of all coa
tal.llere &lid ral-atar catch eyatama, &lid the ldenttUcatloo of 1round catch-baa in area a 
or local .. u •• 

,,( Tbe 1•neral envlronmeot of aay ewamp area place• aa lncreaaed biU'den on 
l.llav.r{;.:t element• UvfAI 0\ltatde tlk utabUabad rilJaie area•. Tide factor, io com
bl.llatlaa with haraumallt from cmatillaCNa combat ope:ratlona ud oCher .Uo:rta, ahouicl 
iAc:reaae the recaptlnoau of the illdirid.:allllaurlut to peycholOJical warfare, Ja Ita 
application t-artl tiM luur1ent elamara&a, the paycholorlcal warfare affort ahouid be 
viewed •• aa exteoalaa of combat operatiODa aDd collt:rollad &lid lollltratetl •• eucb.. It 
caa aleo be ued elfecdyely to radnce the wllllapeea of elemeate ol die local population 
to aupport illaiii'Jellt operationa, 

111, Populatioa-cODt:rol techll.q1111a are appltcallle Ia a. awamp area, &lid the rela
tlnl(i'~ tlaelty ol populatlca al• lmplemara&atloll. In. populatiaa batweeo varloue 
areaa, h-nr, caa YAI'J ccaal.derahly tlepe...U., 1111 the amout ola,ricaltllre leAd 
wltb\a aJid l.mmetliat.ly adJolnlnt the a:rea ... otlaer local illtlaatrlel a~~eh &a UaJUac and 
woodcultliiJ. ) llelocatlaa maaavu to place aU pere-1 wtdtin tlae primary rill .. • 
atructve m£J be fea.albl.a &lid aUact a email percntap of tiM popalaeion. Where feael
ble, thla rem-• eome ol the caaatraiJita Clll combat operatiODa aod tlacrea••• the dU
flculty of ldeaatlfyl.nf luv1erat operatlou. 
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C.otral Comm&od and Control 

/,TIM coordlD&tiu ud cootrol fJl cCIDtiauOIUI aplll'&tiOIII le a factor wlaicb re• 
quire• puticlllar atteati011. Tile plauiaa ud c011trol ol day-to-day operatioa• to aoy ol 
the major •wamp-for .. t areae ol the Mekoaa Delta ud Ca Mau PeDiaeula -uld illYOIYe 
ciYll ud military oparati0111, Tbie leade to the fifth .... ral cODcept of ueiBI a 
comblaad·c:ambat•oparatloaa c111tar •• the c:oordlaatlOD elemalllt; that l11 a ellitable 
etnct\lre for c:eotral coordiDatioa fJl mUltery aad ciYll raqlllrem~&te, TM P\II'PO•• of 
the ceotar WOQld be to deere ... the reepoo .. ttm., proYide for inlprcwad deYelopmeat 
ol illtelllance, and iatearate the cl..U aad mUltary aepec:te ol the operatioae. CiYil 
repreeeatatiOD ill the ceDter 1hould be at the ProviDe• aad/or Di1triet laYel, 

.. 
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SUMMARY 

~ The 1e~~eral coacepte of operatiOile to de11y the preee11t 
aad f ..... aee ol a ewamp-fore8t area to illearllllt elemftte a• a 
eapport baee are lieted bel-. The•• coDcepte have appllcattoa 
Ia .... ral to MYID area•. 

~·· IDterdict the primary liD•• 111. commllllication pro
Yidlat ace .. • aad 11r111 to the ewamp-foreet area 
111d c_.ctt111 it to the other parte of a hlwll or 
e11pport• heee eyetem. 

llolate or "cubiOII•off'' the ewamp area by ee• 
tabllebiiJI coatrol cor ridon ar01111d the perimeter • 

Accomplleb atnitl011 of the illlllriiDt capability 
UMI eupport heee wltbill the ewamp-for .. t area 
throaah cCIIIllaaOIII cornhet oparatioae &DCI harau
rnellt. The primary factor• to effect the llecee• 
eary attrltloe are the aee of -u-p.._d comhet 
operatlo111 adapted to the threat aDd c:haracterietice 
of the epaclfic erea, aDd the employrneat of aa 
late1rated aad appropriately hllaDCed force of air, 
1rolllld, aad bllaad-waterway elemeate. 

Sapplemnt the heralllaf effect of coatlaaoou com
hat oparatlou with epacial oparattoae wblch take 
adYADtap of epaclfic elllrirODJMDtal or clemotrapblc 
cllaracterietlce ol the area. Popalatloa coatrol, 
peycholopcal -rfan, coatrol ol potable water Ia 
eallae ewampa, alld ealt aDd food control are ee• 
eeatlal parte ol tbie effort. 

Coordlaata the clYil aad mllltary operatloae thro~&~h 
a comblllld-combat-opuatlou cellter wblcb hie 
ciril repreeeatatioa at the Prorillce aad/ or Dietrlct 
IIYil, 
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V . RESEARCH AND DEVELOPWENT 

IN'!'RODUCT10N 

/J Ia S.ctio11 W (RUJII Sat Spe<:wl Z0111 alld th No:'1\ Ca11 Forut), repruenta
tl•e operatioul require-te for ewamp-forr · environment• were dneloped throuab 
&II example IRera! tactical plan for each of th wo areu. The .. rep: .. entative op
eratioul requiremente eerved ae a bau •.ld t&. 1111eral ta~ '\cal plene ,.rovided a 
etructure for qualitatively ecreelliD1 tbe pr~eent h veat.>ry af equipment and weapon• 
aaaillet operatioaa.l neede. Ba .. d on &a..ie ec.·eenh •, preferr cl it11.11 ill the pree,.nt 
i.Dven Oli'J and equipment aDd weapon areaa rec;· iri. d i.mrlroved operati011al capabihty 
were ide11tified, 

fP( Ia thie eecti011, tile areae are fv her eli ~u81ed whe. • I•P• appear to exiat 
betwee • th" baeic capabllitiee of the preea.'lt ~qui11J1leat and weapooa ill.e11tory and op
eratior.al l'lquiremelltl ill the •-mp-foreet e'WirCIIUftllltl of the Jl(o 11:0111 Delta. ":oa
eideratiDD le 1lvea to the need for reeearch, df'velapment, t .. tiq, • 1\d IIIIU•eerL 11 
dfol't. The requirement• for improvement lD 1 r .. eat capet,Ulty co concluc:t ialand
waterway operatiODI la a ewamp for .. , c011tailllr1 a major r•ver and d.allllel11etwork 
b.ae bee11 liven flret priority . A major porti011 of thil .. ction le dev •ted to a diecuee ion 
of th .. e improveme11t requireme11t1. Under air operatiCIDII, the prllldpal requiremen 
le to iDe rea .. the capability ill ntaht operatio111 . ':'hie ie diecu .. ed in the Air
OperatiODI p&l'&lraph. Reeearch a..J Developmelld &'equiremeate !or improvement in 
1r0UIId operatiolll are baelcally cov.·red in theiD1aad-Watarway-Operatione paraaraph 
UDder Support of Amphiblove Operatiooe. A epecUlc probleM DOt fvther di~cuned ia 
thie report le the II'CIIIIId·locatior. problem while moYinl in 1 !oruted area. Thie hae 
received eome reeearch efio&'t ancl :Derite continued eupport. 

INLAND-WATEJlW,\Y OPERATlO!I.S 

YC Threat to Frielldly O,.ratiOAe 

/,Before dlecueeiq the areu where lmpi'OYed operati~ capability appePu 
requi;ed, it le nece11ary to IIIIDIMrl&e the primary VC thnate to inland --terway 
operattq elementl ill a •-mp forut enYirODmelllt where a major river and chaonel 
aetworlc elliete. The primary threat• are mi.De dmce1, ambueh from ehon poaitloa~ . 
aad Umlted evlace eaaa1emeat of armed ladlJencn&l·type craft. 

J.f '!'II. prillcipal mille cleYic•• ueed by the YC to date have baen moorecl, a-ally 
JMIIIIfactllrld, ellaped cbarae-type mille• c011troUid aad ellctrlcaUy detc-nated from the 
ebore. Du to th1 l01letic prob._ faced by lDnraeat ele-ta, thie i• the u.,ected 
type of naJae de-riel wldch wW be e ... rleaced ill C-terlDIVIIIICY operatiDnl. The .. 
crlllk bllt nry effectln dnlcee are m&INfactured u&a1local re1011rcee, eiliU1, ancl 
facUitiee. To llae perriUa, tlaeir emp10JIDI8& ue etratea&c ae well ae tactical - - ..... ,,~ !!"' .. . 

----- ----------



efiect - ia both c•••• nm-erative to illauraat operatiou eliJilficutly out of propor
tion to the rlek or colt illhlrellt ill their e~loynwat. Tactically, they ban a "lective 
efiectivaae .. eaalllat boat• oa the ial&Dcl -t&rwaye relllltial ia the alaltlq &ad/or 
dam&pa of craft, caaualtiu to operatilla peraoaael aacl troopa, aDd lou of car1o . 
ee1eatial to the aupport of aaiUtary operatioae aDd clYil proarama. Strateaically, the 
mine dmce reatrlcte the 11111 of the ia1aDc1 -e.r-ye by ao.erament elam.nta •• 
efiective IJ.aee ot commwcatian. Wllen c-or movemeat1 are made, iacreaeed 
aoverament re1ourcee llll&lt be emplored to provide aome dear•• of eeculty. 

JS( ID additioa to the moored, coatrolled mille, it le feaaible for tbe VC to uee 
a moored coatact•type mille. A einlple actuatiaa deYice euch ae a contact lever (or 
arm) le capeble of beilll locally fabrlcat&d for uae. A diaaclv&atal• to the perrilla of 
tbe COilt&ct- type ..U.. la theloea of tar11t aelectirity. Becauae ot thle dieadvaataae 
aDd tbe lllcrneed efiort of _.~&facture, tbe uae ot the coat&ct-type moored- miDe de
vice by the YC wt1l probehly aot bee- prevaleAt ualeae the threet to auerrlllaa 
occupylaa a ebore (or ambuh) poaltioll bee:-•• 1lplficantly areatar thea it ha1 beea 
ill tbe pelt. U it il ued, ill ialtial employmut would probebly ')CCIII' oaly ill area• 
where the ao&Ile die dellial ot the 1111 ot. -ter-y, aacl uuliecrtmiDat& haraument 
of local aDd aov•r-t al-t• oa the -e.rway(e) le acceptable to VC ope ratione . 
Wltb tbird•c-'ry a11letuce, tbe - ... tic•Uifilleac:e•type mlae l1 &lao a potnUal 
threat. 

si 'nle 11...-t•typl ..U.. e~IG)'ed by II'Wimmen i1 a potential thnat to ahipe in 
harbor facmu... B aleo ,a.•• a threat to lalaad--e.r-y craft ia a be .. or harbor 
facUlty. It le fnalble for tbe VC to ....Sor tbe 11111 of ewlmmen uaiaa e0111e llmp..t
type mlae devicll. Tille area hal DOt beea IDalyHd ill tble atu.dy - the pllrpo•• of 
liattaa it llere ll to place it ill perepectlve 11 a feaelble alld potutlal threat. 

J'l'f Attack or amiNeh fr- a ebora peeltlOil may oce1ar la coajwactioa with the 
upl01loa ot a c•trolled mlae deYice aaalaet a ealected teraet. Obetaclee of a field· 
expedleat type maf &leo .lie eac-tered ae part of aa attack illcldeat. Tbe att&cllueu· 
ally illvolvee fire fr- emaU ar-, aut-de -poea alld recoUie81 rtnea. Wortare 
alld araacle lawachera _,. alao be ~IG)'ed. 1'111 attaclle ... have the' ananta••• of 
aurpriea, coaceaJ.ellt, &ad cOYer. 

¢J Tile rlfll&lremaat to ....... ariiiM -tercraft oa the lal&ad -t•r-ye nieta, 
but ie BOt ae llaalficut a VC tllreat aa _., employmeat of mlae deYicee ud attack from 
prepared am~Maa poeltioae . Sac:h iac:ldeate ..... lly occ•r whea a VC mo.ement la eur
prieed by a petrol craft. 

~ 'l'lae 'areee r..-tr'-e tmpreve4 opel'&ti-1 capability ll&eed - tloe .-uteu .... 
ecr .... ol tlae r.,rellllllatlve IIII&M·-t&,_f .,aratl-1 ~r-utl apla11t tbe 
pre11ell& ...,.._ .. 1111411 ...... illhalory (acco-.UeW ia SecUoa Dl) are l.am&rls•• 
la Tallle V•l. 0. the 1111•1• ol tlw ... Illative aalyllla, it le felt tMt l~rovemeat ln 
operaU..l ca,.WUty le r..-red Ia dleee anae t. bett&r lllftOrt &ad ca.4~~et tacllcal 
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operationa in a awamp•foreat envlronmeftt where a major river aftd channel eyetem 
exiate. Each ol tha areaa ie further diecuaaed In tha aubparaarapha below. 

TAU Y •It IUWMAir or GIHIIAL IMPIDYIMINT MQUIIID IN OfiiAnONAL CAPAIUTT (U) 

1. .. IIOIIillud ... -of llllllllle -k...... • c .. _,.......,. • .....,._ ... wiU ..... I ll~llcutdoo .. o 
oa thollwu.....,. loot 1'- llold •- ...,lcll 111 ID p10pe•la VN 
lid• of,.... 

.. """"-"'-
•.. 

. s. Nollll& ........... of .......... _, 
Cllllt ........... .,._ 

• I'NIItltUiq lllforaaa- iadlcoiDI tbat dlo •Ill lowl of..,...- 11 
...... Ill. 

. .__....,..~ .... 
• lnlploWM ,_.,.Nolita- of 1:.0 .. u 10 lbl olhca of •• ...........,m 
........ of.-d .. lc• 

• ~ .,..,. potlllleliDI,. ,._~, ....,, ud cridul curt ..... 
- - o~~~c~~ .. •u-r of allll·por-• fiN op1e1t uu ,.,.. 
· Ana II•• of aWIIIJ Ia 01,. ,..,.,., ·-· med, -d -•-

.,..., -·- ..... lardt 
• No ............ 

· Sallloll2a .... • . --........ 1117.- ........ ._ ...... _. (Mface Dl _, ... ,...._ ...... ~ 
• S...u2a 

. ................ of .......... - .... .,.. ... 

. ......... ...... ... _.., _ ........ mllll dariclll 

·~ ......... of-· .. -. A.......,l,.,...ll&,,. Wood ••••ro •••IP II• -HI IIIII 
.,..ado· ........ "',. m._ 

- - ........... _, .................. -..oJ ..... .. 
... __ .,_, ...... - ... - _,,.""""'""" ..,_lllllp 

Patrollia1 ud Operation ol Noblle Cbec!cpointe 

lllf The PCF·Narlll (&wiltl and tile Rover Patrol Boat IPBR) have added a fut 
patrof a;.ratl-1 ~a,.bUity oa i.Jilud -ter-ya. Furtbar development, teetlna, or 
•"'l .. erlat effort needed to ~~Met thia operalloaal req.aran•ftl will depend lO a areat 
extent oe tba reaulta of operati-1 lleld telta of the PIUI. pree-tly Ia proareae. A lao 
~ppUcalllc arc tbc teata, rr•• .. IIT ia pro,reae In South Viet Nam, of air•cu•hiM·typ~ 
vellldee. The ann.cl·reco-'••uace veralon ol tlla Mareh Screw Amphibian 'tallle.l f'd 
later Ill tbia eectl• wCNld aleo M app1ic alole for pavollina ill area a aot. •cce••ibl• by 
watercraft. 
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JJf The field teata of any ne,. ayetem uauUy lllclicate mcdUicationa which are 

re""red or dealrabla. Very 'lmitfld prel.lm1ury laformatlon on the operatioul teata 
ol the PBR in South Viet Nam, avaUable at the time ol ,.rltina, indica lea that the noi .. 
level dvlnt operatioa (except at 1- apeeda) a.nd the r81trlctlon ol the operator'• area 
ol Yiaion by tha lorward•~~&~~ mount era 1111dealrable . The uaa of a aacond • 50 caliber 
machllle·a1111 mount in place of the 7 . 62 mm macblna·11111 all la beiq evaluated. 

~ Nolae auppraaeloa (or allent •Dilll• operalioa) ia uaential lor craft u .. d 
rri-rUy in a patrol luaction on llll.•od _te..,..ya or alona coaatal area• in a COIIIIter
ineuraency role. Without the adYaatea .. of e111'prile, the eUectiYaneu of patrnl activi • 
tiea to lroterclict the moYenutnt of inevaent element• ia aipi!icantly reduced. E•en 
thouah thla il commonly ba...n, the uraency of the problem from the Yieorpc.int of field 
operation• auueate expanded ruearch and cle•elopment elfort. 

,,J The U. S. NaYf Marine EDilll•eriltl Laboratory la currently obtain ina 
acouatical meaaurementa under controlled conditione on eelect&d craft from the preaent 
inventory. The e!lort ala a in•ol••• a coatpa ria on ol the notae I••• I ol the craft before 
and alter acouatical treatment. Thia eUort ...UI deYelop an eaaential 111 of data re· 
l•rdlJII the actl&l! nolee level of current craft UDder •arloua operatin1 conditione. It 
..til alao furftiab data on the de1ree of nclee euppreaaloa wbicb la attainable on preaent 
craft ueilaj, a leealble amount of acou1tical treatDMont. From the information and data 
obtained from tbla project, it ahould be poaalble to Identify epeclllc: moclilic:atione for 
current craft and the cleYelopment of improved component• which would reault in more 
elfectlve nolee euppreulon. An eaample of an lmprcwed component lor currarot eye
tame would ba mulflera acljuetabla ...tth re1ard to nitical paramortera to optimise 
ef!ec:ll•eneu ae a function ol •Diifle epeed. Contlnuallon olreeearch, d•••lopment, 
teet, and •111lnearln1 ellort in improved acouatlcal treatment il .. ..,nlial for craft In 
current in•entory, ud tll.e dwelopmeft& of the neat aeneration of craft. 

Jll'f The moat promiainl arua of reaHrch and dewelopment for llfnilicant im
provem.nt in noiae auppreaelon appeara to be ia tile uaa of en1ill1a (or ayatema) other 
than di .. el. 11le ba1ic alterutlvea 11'1 1aaoUne, l&l•turbiae, Iteam, battery, and 
fuei-cell. Acouatical treatment of craft ulilll a 1aaollae ,-er plant ..til In 1•neral be 
more elfectiYe thea ...tth a dieeel .-er plaat. Hvwe•er (eacludi"' battery and fuel·rell 
ayetema from abort·r•"'• conaideratic:l), •••·turbine and atum enaaaea offer the 
freateat potential fOI' aipiltcanl i ... rOYimlftt ill DOlle ll&ppl'llliOft. (i .. •hlrbine 
p-ar plaft&a applicable far 1111 oa illlalld·-terway craft ba•a beaa daYaloped and 
taetecl, alld their po!!nlial for 1-·nolee•level operaU0111 damoaetrated. A eteem pro• 
pulaioa plant (r...Q•cyliJidar, VII IJP11 C~o reYaraibla, do .. Ja•aCtlftl 1111iJ1e) Wll 

taeted at tlla U. S. NaYf Marine E .. inaarlaa Laboratory ia A.,ril, 1959. The teat bed 
.... a Oil-foot pll'l-llloat. n ...... teated proWc:ecl85 blip at 1415 rpm, and 
pro'l'idacl a maximum epeed of II. 2 bote. 11le Ill' lint raqairamaat for quieter C~~oera· 
tloae marlta lacreaaed ....... ala • tbeaa r...o typea of ayatame. Other eaanilicant 
•atp adnnt11e• euch aa weipt aad aln uCNld al- reeult. 

· Jfi1{' It Ia faaalbla at lite pnaant to lac:orporate pe•turblae aytleme into tha .... 
ela• of craft. To 111aur• the moat elfactaw nolae euppreuln with 1••·turbinea, 
i11rther develaplfteat aad tea&ia• related to IC'OUI&ical treatmaal ol lh• ayate'h ahould 
be .ac.:umpblhed immecliately. Ia addidon, a raaoarcll, deyeJopman&, teal, •nd '"'li· 
ueerinl pr01ram for a ateam•proplll.toe •ratem for laland·-te..-y craft ia r-.ull'ed. 
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Priority i.Jl thla pro1ram ahould be liven to an en1ine for initial uae in patrol-type 
craft. 

Suprort of AmphibiO\le Operatiou 

yt( The aupport and condact of military operation• i.Jl a •-mp for .. t contaiain1 
a major river and cha-1 network require& the employment of amphibloua-type opera
tiona. A concept of operation• aimilar to the preaont River Auault Craupa wao pre
ferred In Section W for illte1ratin1 the lnland-•ater•ay elemenu provldln1 troop, 
equipment, and car1o tranaport; convoy protectian and fire aupport; and m, l>lle com
mand and control ill aupport of 1round operationa. However, the pr .. ently nailable 
equipment to meet theae three operational raqulramenU wu dee11n•d primarily for 
over-the-beach amphlbioua operation•. With modificationa, their utility for uae on the 
inland . ..,.terwaya In c-terillallrleacy operation• baa ·been improved. H-ever, the 
prefernd ayatama (with mndUicationa) from preeently available i.Jlventory for each of 
the three operational requlrementa (troop, equipment, aDd car1o tranapor&; convoy 
protectian aad fire aupport; and mobile command and cantrol) have five comm<>n 1•n· 
eral deficienclea. Tbeu are cliacuued bel-. 

The ·~•Iaten~• provided by the hull deal1n to the effecto of an 
explooloa of a moored mine device Ia not adequate. One of t!ae 
objectlvu In the an11aurln1 de1i1n ohould be to minlmiae the 
radlua of lethal dama1• to the craft from the exploalon of auch 
a devi~e. 

~ The unclerbottom exploaioa ie a primary threat with which the deai1n •ftli• 
neer obould be concerned when conalderinl the puelve clefenoe ch&racterlatice of a 
craft. The buic alternative• In hull deal1n to ! ... rove the paaalve defenoe charactea
iotlca •1alnot underbottom explool0111 are: (ll•"'lneerinl; I. e., rl1idlty of the hull 
eupport aad atraftlth of the bull ahall lt .. u, (~)uae of material Ia a dO\lble-abell hull 
to improve Ita exploalve rulataace and rulataace to ainkia1 whea the outer hull ia 
ruptured, aad Ill uee of ahock-abaorbial material ia the bottom of the well u added 
protection for troop• and car1o. 

,e{ The firet priority In thia problem area Ia to buald up the available date on 
the effecta of unclerbottom exploalona on inland--tarway craft. Thia improved data 
baae Ia needed for determiai.Jl1 alternatiY& deaiiD cratari.l, further detailed ltudy of 
dealp criteria •1alnat auumed tactical altuatloaa, a ad aelectioa of epecifac U•'"l for 
continued reaaarch and development. lmmotdlate effort to improve the current infor
matioa In thla area ahould reault In obteiniftl the critical informatiOII aeedecl by the 
deai1n ea1ln•er for u .. In the aeat ••••ration ot"traft. The baalc pro1ram which ia 
immediately reqllired ehould loll- approalmately the t- etepo of havnti1ation de
ocrlbed bel-. 

j.('1 a. The detonation of Y&l'Yinl al&ea of axploeive char1•• at differeat 
deptha to obtain preeeure meaaurementa in polar planu at 
daptha of 0 to 6 feet ia required. The exploelve devicee uaed 
ahould c011tain varylftl amOWitl of exploelve over the ran1• of 

' 
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30 to 100 poUDda, and the device• ahould be confi1ured to siva 
the directional exploaive effect analo1oua to the VC moored· 
mine dealsn which baa been and Ia beins u .. d. The depth of 
detonation duri"' the initial teat a ahould vary from 2 to 20 feat. 
In addition to meaaurln& the preuura at varioua depth&, the 
pattern and nature of the bubble produced by each exploaloll 
ahould be recorded for aubaequant aaalyala. 

J4 b. The uae of bulla of varloua baalc dealsn• (vee, rouad, catamaran, 
etc. ) and atrenatha to obtain more tut reaulta of elf acta UDder 
controlled conditione ie required. Varioua exploah•e-reailtant 
and alnkina r .. iatant material• In double•ahell bulla ahould be 
Included In thia 1erlaa of tuta to determine their effacth•enoiu • 

• /. C•current with the above effort, teatina could be accompliahad of varloua 
ahoc~aorblnl material aDd de&ltll& for uae.in the well of a craft. PreYioua reaearch 
and development accompllahed by the U. S. Army Materiel CommaDd 011 Y&rloua mata
riala for uae ln alr-droppiq equipment and carao may be uaeful In lllltlally aelect1111 
material for teat, or modification and teat, to meet thh requirement. H-ver, a 
apeciflc e11vlronmental dlfferaDce in thia caae require& that the material and d .. i111 
uaed UDderao no aianillcut dearadation In performance when In contact with watar. 

~2. The maxlmwn-auatainad·apeed capability Ia too low. Speed -
combined with iii1J'roved hull dulan - will alanlflcantly de· 
creaae tha mar1in of enur f., •. • auLce .. ful minh'l altaclo.. 
Inc reaaed apeed will a lao provide Improved reaction to an 
attar.k from a ahore poaitlon. 

/,The preaent tachnoloay ln enalnea and. propulaion ayatema make a It feaalble 
to obtain the required lncre.ue in apeed for craft operatin1 on inland -tarwaya in a 
counterlnauraency role. However, the noiaa-auppreuion problem and availability of 
the "off•tbe·ahelr' d: .. el enaln .. andicata that the au-turbine ensine ahould be con• 
aide red a a a primary candidate for uae in the neat 1eneration of craft. A ataam enaine 
reaearch and d11velopment proaram waa prevlnll&ly dhc11ued. 

cp( J . The armor protection on preaant craft ueed in inland-water-y 
operation• Ia primarily a part of the modification and raaulta 
ill a compromiae of performance capabilitiea (e.a., apeed) aa 
-u u protection. Craft to meet each of the three operational 
requirement& 111 aupport of amphibloua c.peration require armor 
protection aa an i11taaral part of the deai1n to obtaan optimum 
trada•offa . 

. J Armor protacti011 Ia required to aff:arA • d••••e of paulva dafen .. to per· 
•-f~ critical araaa. Protection 011 a craft Ia required for 111n poaitio11a, troop 
and car1o areaa, craw poaltiOfta, and the en1111e area. At the pre ant, it ia feaalble to 
i11ta1rate into a craft deai111 protection of the•~ areaa from . 50 caliber machl11e-pn 
fire. Attempt& at direct protacti011 with armor above thll threat level immediately 
reault ln a -i1ht and apace problem. 
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~ Abo"e the threat level of the . SO caliber machine I""• the 57 or 75 rnm re• 
coillua rifle ueln1 either hip exploalve or armor-piucin1 roWldl ia of primary con· 
cern. A potential approach to lhia problem Ia the uae of "apace-armor" ; I . e. , a 
contact (or detonatinal acreen placed a preacribed diatanca from tlae hull . The purpoaa 
of the acreen h to detoute the incomina ro\&lld at a diatance whlcb wUI dlaaipate ita 
effect and tlanlficantly reduce damaae to the craft. A reaearcb, development, teet, 
and enatn .. rinl pro1ram to deter'"nine the de1ree of protection that may provide inland· 
waterway craft witla thla concept •hould be colllldered. The b&eic varlablea in the tilt 
proaram would be (I) type of round (37 rnm, 57 mm R. R . , 75 rtun R. R.; hi1h explo
aive, armor- piercin1; contact luae, delayed fUM), (Z) d .. ian of the detonatin1 ureen 
(v.rUcal overlappina bert, etc.), and (l) ofloet diatance of the acreen from the hull. 
Jmtnedlate effort in a proaram ahould make It po .. lble to incorporate any favorable 

reau!';2 :e :~::
1
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:~:,t:=; ::::::::::::nt:: :::led craft do not 
contain an adequate anti·peraonnel area•cO\reraae .:apabiUty. 
Thia u euentlal for lire auppreaalon when the attacker ba• 
th" advantaae• of concealment and cover from a ahore poaltlon. 

jt!'J_ The weapon requlrementa for watercraft operatin1 in the awamp·foreat 
arua of South Viet Nam where a major river or cbanael network eaiata are indicated 
by the nature of the VC threat, operational requlremanu, e:>v!ronmental character· 
iatica, and ;octual experience to date. In offenaive operationa, the weapon ayatema 
uaed muot pro.,ide fire aupport for 1round elementa operatiftl inlaDd from the location 
of the watercraft and amphibloua landln11 ac roll the banlt.e. The aupport of iolantry 
ope.·ationa inland can be accompliahed with indirect fire -apon1. The ran1e of cur· 
rent mortar 1/ltem• appeau adequate for lhia role. Contlderina thAt th" taraeta 
wMch would ueu,.lly be encour.tr:ed In a awamp•foreat area conalat of peraotUlel, 
Uaht·,..eapon emplacement•, aDd cantonment or ll1ht manulacturin1 or ai'mllar aupport 
faclliUea, mortar fire aupport would be eflective. 

j/, 1n the 1upport of amphibioua landinae acro11 the bank• and 1eneral protection 
durin1 movement on the waterwaye, direct aDd indirect fire ie requirrd. Automatic ::: 
weapon ayetema up to 40 mm are preeently beln1 ultd in thia role to provide dire~t 
fire aupport, and are effective to the de1rea that they offer both area coverall and 
folia1e penetration. However, alnc• pereonnel (with concealment and limited cover) 
are the primary tar1ete an direct-fire aupport of an acro••·the·bank aauult or aup· 
praatlon of an an1buah attack, the need axilla for the dellvery of effective anti· 
penonneJ munition. In par,•• ·..tar, the preaent aap in capability exuta in delivery of 
more effe<'li"t anti•pertoMel area fire . 

f!( S."eral pro1rama preaaatly ia proare•• wlll partially fill lhia capability aap . 
Theae pro1rarna are lor the 40 mm low·velocity areft&Cic la1111cher, the 40 mm bi1h
velodty 1r•ude launclwr, and thr 110 mm naval mortar. The 40 mm low valodty 
1renada launcher la praao:fttly achaduled to be anilable ia initial production quantiti .. 
durin1 Aallllt, 1966. A •o rnm hi1h·•elociry 1renadl' · laucher ayatem lor 111e on 
lnland·watarway craft will probably require ab011l 9 mofttha dependin1 on atat111 at 
time ol wrltiftl · The low•velf'City 1renada·laancb ... ayatem wm be capable al coaxial 
mountiJll with the . lO callber (or 7. 6Z mm) and • SO caliber machine-11111 ayatema. 



-
~·-·-=- ..... The 60 mm naval mortar eyetarri ~be eirnilar to the pr .. ent MK 2 Mod 0 81 .nm 

mortar eyetem. Prototype• ol the 60 mm mortar are pre .. Jitly ec:heduled for avail
ability durina Auauet, 1961». 

,L. The moat preuiDa need exiete for a weapon which can cover an area approxi
mata£,iso metera by SO metera with effective anti- penonrael fire. Thie weapon 
capability, in addition to the low- and hi ab-veloc:ity arenade·lawoc:he:r eyeteme, ..-auld 
eianlflc:antly increaee the cowoter-threat ap.inet a VC attack from a ehore poeitlon and 
aeneral fire•euppreeaLDa capability. In addition to rap.d area c:OYeraae, the eyatem 
ahould be capable of effec tive operation with miDimum expoaure of crew. Specific: 
c:a11didate1 for adaptation and tutU., to meet thie requirement are the MK 6 Mod 0 
depth-c:harae projac:ter IK·aunl and apiaot mortar (Y·aunl ayatema. White phoaphoroua 
and napalm munition• adapted to theaa ey•tema ahould be initially lnveatiaated. Special 
hiah·exploaive munition• for area c:overaae ahould abo be inveatiaated. A particular 
concept for development of a hiab·exploeive munition ie one wltic:b wauld ec:a1ter a nllm
ber ol bombleta to obtain the deaired area coverage; the bombleta In the munition• load 
would have a mixed detonation capability, part detonatina on contact and part detonating 
a few feet above the arOUDd. 

J4 A mau-launch rocket ayatem alao appeara ~pplic:able to the problen1. The 
area taraet in the c:aee of an ambuah attack or direct eupport of an ampbibiaue Iandini 
&croae the hank will baeic:ally have Ita lonaaet climeneion par&liel to the river or 
etream. A abort-ranae rocket in a maae-fire eyatem uaina a mix of hlah-exploelve 
and white phoephoroua ro~mde with contact and delay fuaee ehould be effective. The 
nature of the taraet doe a not requln a blah de area of accuracy. Thia minimiaee the 
fire-control problem from the relatively unetable platform of a craft. 

,1{( The concept of remotely controlled claymorette type arraye mounted alona 
the .(ci;~ ol a craft to apray an area alona a river bank with a ehota1111·type fin would 
be effective in eome ambuab eitu&tione - particularly alona the narrower wtreame and 
channela. The value of thie -&pon-eyetem concept ie ita potentially fut reeponee in 
attemptlna to momentarily auppreu an attack. The limited ranae (approximately 60 
metere) of the c:laymorette and ahotaun ayetame previouely adapted for uee on ordnance 
vehicle• doee not make them particularly attractive for inland•waterway craft. How
ever, it appeare feaelble, ueinathe aaane beeic Idea, to develop a eyetem which would 
fire the low•v•locity 40 mm areude launcher round (maximum rana• - 400 .... t .. re) 
from a number of ehort, fixed and mOWifed flrlna tubee. The tubee wauld be elecfric:ally 
fired and mounted to alva a deeired diepenion pattern which would, with the deton&tion 
of each riiWid, aive an area c:overaae. 

ps( Baaed on the above diac:uulon a pro1ram ie required to accoanplieh the 

followi"' : 

.,/,a. Adapt for uee on inland-waterwa y craft the MK 6 Mod 0 depth· 
c:harae projector (K-aunl and/or epi1ot mortar (Y ·aunl to lire 
anti-peuonnel•type munitione at an area taraet (approximately 
ISO by 50 metera) 

Denlop (or adapt) a white phoaphoroua bomblet and napalm 
munition for uae by the K• and/or Y·aun ayateme 

--~ .. ------• a 
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Develop a hiat.-exploalv·e bomblet mnnit on with mixed bomblet 
capability lor 1- alrburat dat"'llatloll •·•d uoe in a nramp•lorut 
environment . 

Teat the above syatemo and mWiiliona lor ellecllvenen aaalnot 
oimulated peraonnel taraeta In co .. trolled experiment• uin11. 
repruentative concealment and coYer 

Select the beot ayatem foJr deplnyment and uae, aa well aa areaa 
reqwrlna further ruearch, developmef\t, teatin1, an~/or en· 
alneerln, ello~t. 

Develop and tnl a maaa· launch rocket ayatem lor ua" aaalnet 
area l&rleta (adaptation of the Z. 75-inch foldinl lin aircraft 
rocket ayetem ohould aaain be conaidered becauae of the baoic 
chan1e in taraet·typto priori ty from previCNa atudy. See 
Reference 4 . ) 

/.. Develop and teat a oyatem lor aide mounlin1 on cra(t a 1-
veloclty 40 mm array (low•velocaty are:\&de·launcher round) J ualna abort, lixed and mounted !Irina tubeo. 

c/J In addition to the a_boYe proaram to Improve the capability ul olellverlnt anti· 
peroonnel munitlona, a current problem exiell with the protection of aun crewe. Even 
thouah aome armor protection can be provided, II appearo neceuary that armored 
turret• b• avaalable lor uae on moll of the 11111 poailioaa. To date there haa been lim· 
ited eUort to develop atandard turreta for uee on watercraft. A proaram aa required 
to expedite the initial availal:;lity of armored turret• for the • 30 caliber • >r 7 . 6Z mn:l 
and . 50 caliber machine·aun ayatema (ainale and tw•n - with or wathout tuaaaal
mount<rd 1-·nlocity 40 mm arenade launcher) , ZO mm l"n, and hlah · v•locity 40 n11n 
1renad<' 'uacher . 

~~ 5. The operational noiae level of applicable ualt in the current 
Inventory ia undeairable . ':'hi• ia en urc•nt prublem aince II 
compriaea the ellectlvenen of inland•waterway operation&, 

j particularly with re1ard to patrol activitlea. 

" Tile ba8ac alternatavea and lhe lft08t pronuean1 arf'&l for (uCurf' r•e•arl'h 1 

•n•lopmat, teauna, artd/or enalneerana eflurt uaocaated wuh no••• oupprnaion 
have been prevaoualy daacuaaed. 

T•..,, !o•O ... d0 ... Co•o• T••••~ <. __ ,,,_., -••U- '" 
:wamp· loreol anaa :.ite the RSSZ a ad the ~ .. :~eat, wloere a maJOr •iver and 
chiuanel network uleta, II ia neceuary lO aaploll the III!IWorlt u the primary linea of 
comrnunicallon. The lr&llllporl requirem•at will anvolve primarily tr1>0pe ~nd ••neral 
military carao (ammullllloa, •uppllaa, etc.). H-over, !lie need alao eaiato to .6aua· 
port vehicle•, amphibiue, or oCher equapmeat. To meet lhia raquaremeat ranee it - ..... __ . 
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appeau Mc .. eary to b&Ye traaaport watercraft la two eta... The emaller would be 
d .. taaed prlmarlly for the traaaport of troope ud aeural military carao. The 
laraer would b&Ye the addltioaal capablllCy of haadltnc nhlclea aDd other equlpmeat 
euch u a 105 mm hawl.teer or two Maull Scnw unphlblane. 

,/,A proaram for &be two craft would recautre de•elopment, telelftl , and enal
neerinll effort . De•elopment of the craft appeau to be wlthul prennt technical capabll· 
itl ... H-ner, ebere It a depeadency oa ebe outcome of &be r .. earch, dtYelopment, 
teatina, and/or eapneer&ftl pr01rama preYlO'lely dlecuned with reaard to the deflclen
ciee of cralt ID pn11nt IIIYtlntory. 

~The pbyelcal-enYlroamllltel cbaracterlatice •"'l .. c Chat watercraft for 
lnland•waterway operetlone b&Ye a -.Dmum acceptable draft of I . 5 metere ilnd a 
minimum d.,lan draft wlebln thle caeetraiDt at full-load dleplacement for a particular 
craft. A -.d.mum draft of I , 5 rneten w"'&ld ;»ermlt the uee of the primary rl•ere, 
cbaaaela, and canala in the RSSZ aDd the Nem Can For11t. 1D addltloo, approJdmately 
60 perceat of the D&Yiaable -terwaye la the delta (excludlnf major rl•en) would be 
ueable at 1- -ter by a craft wltla -.d.mum draft of 1. 5 meten (Reference 1). 

/, Stutalaed operatlODal epeed at full dbplacement ebould be at leut 11·10 
knote. 1D Section n (Ea•ironmeatl, It wae n .. ted Chat approximately 5-lulot curro~nu 
would be encountered dur1D1 perlDda of hl&h water flow. A 17-ZO knot euetelned opera· 
tioaal epeed c.apablllty w011ld ai•e a minimum IZ·knot epeed relatlye to the bottom 
under lhe hlaher current conditloaa . ;z llaeed on the abo•• conelderatione and the repreeentatiYe operational re
quiremefttl for troop, carao, and equipment trelleport, aeneral characterietlce for 
the two craft are at•e" bel-. 

¢ I. Inland-water•ay t'raft - troop aftd carao trafteport 

48 inchu 

Speed (AI lull dieplacement): 

Maximum ZO-Z5 ki\OII 

Sullllfted 17-ZO knoll 

Capacaty: 

TroopaUI 60-65 combat equipped 

15-ZO tone 

UO·I75 nautic. • ·Ailee 

Screw ampbiblane. 

Ill A .-••.., ca,.c•r 11-••11 ._ .. ,..._.,- .. ,.,. ·- ola __..: JIICL o.-11 • ..... 
t'illc ........................ ....., .. , .. ··- .. ~ ..... -. -

, . 
. I 

! - . 
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Armament 

Armor Protection 

E~~tine Type 

Ceneral O.eian Characterletica 

(I)~ .............. _,.... __ 

(l)r •• .,...,......, .. _ ... _,...._ 
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u cus 
Z • Hich·velocity 40 nvn crenade 

Jauncbeu 

Z • Twin • 50 caliber machine 1uno 

• Heavy-weapon• ltatlon !or uoe 
of either: 

60 mm naYAI morcar; K·pn;IZI 
or Y "IIID(Z) 

Low·,elocity 40 rnm dde•mounted 
array,(Z) 

(Criteria - . SO caliber machine •un 
at ZO metera) 

Weapon poaitloa• 

Other cnw areaa 

Troop and car1o .. u 

Ea11Aeroom area 

Space armoriZJ 

Cao turbine (with acouttlcal 
treatment) 

Slidln• (or eatotnclabl• I unloadlne 
ramplll 

o,.rpreuure duilll criteria and 
baoic bo&ll•type dependa111 Oil ruuh1 
ol ho&IJ teat aeriu 

Troop alld car1o -11 

C.an poaltiona - Z each aide 
I aft (heavy-weapon 

ltation) 
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vef l . Inland-waterway craft !. t#oop, 

Maxlmwn draft 

Speed : 

Maximum 

Suatai.ned 

R•na• 
Armamer.t 

Armor Protection 

54 lnchee 

ZO·U knote 

17·20 knoll 

15-40 tone 

ISO·I75 nautiul mile. 

Z • Hiah· veloclty 40 mrn ar•tr•ade 
lau11chera 

UNCl 

Z • Twill • 5U caliber machi11e aun• 

• ZO mm I"" 

- Heavy-we&poll etalion for uee of 
either . 

MK Z ;.c,•d 0 81 rnm mortar: 
K·aun ; or Y-1"" 

Low·••elud ty 40 mm eide•mounted 
array& 

(Crltnia - . 50 caliber ~<·hine IWI, 
ZO met..,el 

Weapon poa1hona 

Other cnv.· area• 

Sptce armor 

(iae turbine t"·ilh acauall.:al 
treatr.unl 
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General Dui1n Cbar ac:teriatic:a Front ramp loadlna 

Overprauure d .. tan criteria 
oelected baud on r .. ulta of the hull 
teeturiee 

Troop, c:ar1o, and equipment -uiSI 

Gun poeltiona - 1 each aide 
I aft (10 mm IIID) 
I heavy weapon 

atatlon 

,/.The Inland -terwaya and the c:oaetal ra1iona of the Mekon1 Delta are c:bar
acteri:d by axtall&ive aballow--tar areaa. 'n\1• problem rutrlcta avo'labla Iandini 
areaa for amphlbloua operation& and may necaaaltate the undeairable expoaure of 
troop& to boatlle fire duria1 movement from craft l<' shore. All additional environ
mental factor which will hamper ialand--tenray operation& in aome arena ia the weed
CDDieation problem, Thia prnblem and other obetaclee auch aa mareb area a will 
conatraia lloe area mobility of watercraft in a •~p-torut area. Adequate aurface 
movement and aupport under theae conditione cllctetea that a platform capable of traval
iDI in or over &hallow -tar, mod, weed-conleatad areaa, manb areaa, and almilar 
obatec.le~• required . 

.)Ill The Marab Screw Amphibian appeara to bee• meet then baaic require
mute General cbarac terietica are 1hren below for an amphibian of tbte type for troop 
acd C&riO tr&naport under the advar&e enYirOIUDental CODciiUon& di&C\&U&d above. COD• 
atrucdon of a prototype to me•t theae cbaracteriatlca appaara feaaible baaed on paat 
;eeearcb, development, and prototype conatruction and tealiDI· (Reference 51 

Speed. 

Water IS-17 knot• 

Maret. 17-ZO knot• 

Mud zo-u knota 

Capacity: 

Troope U combat equipped 

Car1u 3-1/Z - 4 tone 

Ran1• I 00-1 SO aautlcal mllee 

1 

.... . . ,~ .... 
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Armament 

Armor Protactioa 

- Twin • SO caliber machine JUil 

I - Hip-velocity 40 rnm 1nnade 
launcher 

!Aw-valoclty 40 rnm aida mOWI&ad 
array• 

(Criteria - • 50 caliber' machiAe ••• 
20 materal 

Other crew area• 

Troop and car1o area 

Space armor 

,;{,Convoy ProtactlOD aad Fin Support. The preaeat LCN Monitor uaad ia the 
BiYer Auaah Oroap• baa baaicaliy a fira-aupport mt .. ioa. Ita heavier automatic 
weapoae (20 mm and 40 mm pal can deliver a volume of direct lire. The 81 n.un 
mortar atatioll al-o provide a a11 iadinct-fire-aupport capability. 

,/.The c~alt which wen prevloualy deacribed in thia .. ctian for troop, car1o, 
and .{u;;mant tranaport have had ill'.proved operational parformanc., armor protec
tioa, aad fire power - particularly for delivery of anti-penoMel lllllllition on area 
ter1ete - illcorporated ill their 1eaeral characteriatica . Thia appaan to chan1• the 
requiremaat for the type ol craft aMded in the !lre-aupport role. Convoy or move
ment protectioa and the ability to deliver lnterdlrtin1 fire in aupport of the troop and 
car1o cYalt durilll the laadi"' phaaa of an antphibioua a .. ault require• a feat craft that 
caa rapidly clo .. with an atteckilll element and d•llver efiective fin. Development of 
auch a craft appean to be wlthill preaent technical capabllltin aad would require de
velopmeat, teatia1, aad enpeerln1 effort. Oeneral charecteriltica for a firP aupport 
craft era 1ivan below. 

Naalmum Draft 16 inch•• 

Speed: 

n knot• 

Suatained U-10 lmou 

Ran1• I S0-17! nautical mile• 
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Armameat 

Armor Protectioa 

OWl Poallloao 

- Hl1h-veloclty 40 nun 1reaade 
Ia \lAcher 

I - .lO caliber (or 7. 6Z mml ma
chlae 11111 with c.,...lal low
velocity 40 nun 1reude launcher 

Z - Twill . 50 caliber mechlae 111111 

- Heavy -apcm etatioa for uee of 
either: 

60 mm naval mortar; K•JUII; or ... . ~ 
J..ow-velocity 40 mm olcle-.no1111ted 
array• 

(Criteria - , 50 caliber mechiae 11111, 
ZOm.teu) 

Weapon poeltioae 

Other crew area• 

Space armor 

Oao lu!'bine (with acouollcal 
lreatmeat) 

I each oide (Twin , 50 caliber MO) 

I forward IH. V, 40 nun OL) 

I brldl• mounted(.lO caliber MO 
with coaalal L. V. 40 nun OL) 

I aft (heavy weapon otatioa) 

/. Oftrpreaaare deal111 criteria aDd belle llall type for lhla craft ~d alao 
...... ea die rea..&la ollhe Wl teal aerie&. 

~A craft with •lllllflcutly lmpro'Nojllaaeral eurface mobility 11 r .. wred to 
imprOft nrnllt capaltUity to pre•• a &llltalaM c-••rattack a1ala11 an lalar1•nt 
attack bom a 1hore poellloala a ewsmp-forell eawtroame11t. Thle r..,Uremeat with 
relatioe to coawor pr-lloe le ellallar to the prlltll- eacoanterecl Ia tile troop alld 
car1o traaeporl r..,Uremeatwllere maltlllty Ia or on ellallow -ter, macl, weed
COIII&ItM arMI, aDd merah area• 1n1 aeadeojl, 
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J11{ The Wauh Screw Aanplljbiu oppeau w beat moot lhia beaic requirement. 

All improved, armod•recoaaaiuuce nuioa of the laitlal prototype ia required. X.. 
ac_. ompJorm-at, tho armod-recoaaaiauaco amphlblan wO\lld either move Wider ita 
own ,-.r with tho CDDYOJ1 or two ol tho amphibia ... cO\lld ba carried Ia tho wall of tho 
lar1ar troop, car1o, alld oquipmant lalaacl-wato..,.y craft alld la•uacbed w preu a 
cowatanttock wben aaadad. All additlDDAl vea ollh11 anaphiblaa would be for patrol 
oparatlona wbon tho area mobility ol-torcralt Ia raatrictad. The 1•aerol character· 
letlca for aa amphibl.u otlhie t)'pa are 1ivea below. 

Speed: 

Water 

Waub 

Nud 

Wu:lmam Dl1110nal.oae : 

Width 

Armamoat 

Armor Protectloa 

U-17 luaota 

17-20 luaota 

20-U luaota 

11 feet 

10 feet 

I 00·150 aautlcal mile a 

• Twill . 50 caliber machine IJIIII 

I - Hilb- nlocity 4G mm 1raaada 
la1111char 

(Criteria - • 50 caUber machine ...,., 
20 meteral 

Weapo11 poaltloaa 

Othel' crew area• 

Ell1lae and drive •J•tem 

laWohilo C-ad aad Coatrol. Wobllo commAIId 011d coatrol for amphlbioue 
oporaaf.;.. cu be p....W.• by aploitiJii tho floalblllty ol tho troop, car1o, and equip
mont craft prmMely daocrlbed. Either ol tho two -tarcraft (aad even tho troop &lld 
carao Waralt Sc:r- Amflaiblaal caa bee- a commuaicatlo11 alld coatrol cantor with 
tho uaa ol --.eo .. eiped w lit Ia tho weU ol tha craft. Thou nw4111ee -.ld be eaar 
to place ill, or r-• fr-, L -u. Ia dUe ......... r, the craft cube eaaUy coa-
•arted fr- •• role to ....awr. 11aa •~• la ... ral to tbo -11 ... ,,,.. o1 the craft 
would prllft41a partial protacti• to tho -...&ea. Tile other upoaed area• o1 the 
modalu cMI.t be pl'otected to the aama threat la"l u tho craft by lncorporat1a1 addl-
tloaol armor Ia their ...... . 

I 
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~The illltlal comma.Dd aad caatrol module abollld be developed for the laraar 
troop, carao, aod illlaad·-tar-y craft. Thla would .. ttafy the primary mobile com
malld aod caatrol raqulrameat for a .River Auault Oroup. HowaYar, to provide ill• 
creaaed c•pablllty wltbia a aroup to aupport aevaral amallar oparatioaa almultaaeoualy, 
a commaad aad coatrol module would be daalrabla for the amallar troop and carao 
lalaad--ta.-y craft. 

Cha•al Blocldaa 

~ Ia •-mp-foraat area• which have major aad mlao; river, etraam, and 
cb&aael aatworlla, It -• noted (Section m)lhal the effectiYenau of water-patrol 
activitl .. can be illcraaaad by chaaaaUailla attempted illauraaat water movement&. 
Flald·eapadlant methode can uaually be employed to a Umited extant to block accau, 
eareaa, and movemaat oa a elected eacoadary cbanaalo. How.Yer, there h a aeed for 
coatact•typa min .. ill aavaral -tahta which are affective Ia -ter deptha of approxi· 
mataly Z-ZO feat aaataet tadtaanoua- typa craft. Tbaaa miaea ahould be comrollable 
with reaard to acttvatloa &ad daac:ttvatloa (to facilitate removal or frlaadly oparatloaa) 
and be capable of beiDa moored to malatata poaition ia eball- ... tar where currant io 
a factor. It appear• that mlaaa ta total -taht• of approalmataly J0-40 lba., 75-85 
lbe. 1 and IZO-UO lba. would provide aa adequate ra•1•· Tbie wollld •••• the baadllna 
of the miaee under varlouo conditione aa well ao layi., from ewimmer npport-type 
craft or laraer patrol or miae-c:ouatermaaeura craft. The aacauary development Ia 
withla preoent tachnoiOIJ alld capability. 161 

Mine Couatermeaourea 

~ The dlacuuloa at the ba1iaata1 of tbla eactioa on the VC threat to frieadly 
opera'".;.. oa talaad -ta.-ye hilhl .. btad the aiaalflcance of the moored·mia• device 
controlled and elactrlcaUy da-ted from the lhora aad the potential uee of caatact• 
type actutin1 davic:ae on moored miau. Coaaidarlna both the otrata11c a lid tactical 
effecta , miae device& w!Ucb caa be locally manufactured with available raeourcea are 
the araataat at.,le VC threat to illlaad·Mterwey operat1a1 elemeata (aeelllllinalhat 
tblrd•couatry equipment Ia aot employed). Tba praaeat co•tarme1111re capablllty 
aaataat thia threat h the moat uraaat ol the araaa where Improved operational capabil· 
lty Ia required. 

J The two prlaclpal c01111tarmeaeure tac:balquaa preaantly &Yailaltla are the 
~ .. alld the AH/SQS-31 •-r modified for ..-tial oa .... tercraft. With fayor
able bottom coaditlone the cula draa ua baaa affective under teet coadltiona. H-
ever, the pr,eaaat aquipmant bee to be t-ad at a al- apead due to dra1, and llalvll 
no ladtcatloa whaa the coatrol wiraa of a mine device have baaa aacOIIDtared Under 
tut condltioaa the AH/SQS-37 baa beaa maralnally affective at epaeda of 4-6 knota and 
detectioa r&DI•• ol 10-IZO matera (ltafareace 6). 

, The lmmedlata priority te to provide to the operatilla element• an lncraaaad 
cbala•dra1 capablltty aDd the moat affectiYI of the available email oonera that can be 

• 
(I) T•...---................. ·--IMI-11 .. -. 
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adapted lor improved detectiOD ol the mlae. clericea. Raceftt actloDa hne r .. ulted In 
deal1n mocllllcatloDa to lacraaae the apaed at which the preaant tralll.n1•type chain• 
dra1 eqalpmeat can be towecl. l.n additioa, a two-boat dra1 lor dra11ID1 a channel 
bottom lor the mlna ltealf baa baen deallaed. Contlllued ellort to IJnprove dralli"l &lld 
ewaopl&~ •'llllpment ahcnald be pna priority. 

jl1 The U. S. NayY Nine JJ.fanae lAboratory Ia pre .. ntly -rkin1 011 a 
Rl•nlae Sonu Tuk. The Initial allort baa been the field teatln1 in CONUS of aneral 
a .. aiL&ble emall·cralt aonara lor 1111 Ia the detection ol a moorad-mlae derica . Fur• 
thar •eetlal ol the a"aUable amall-cr:afl eoaau .., •• a~~ornpUabad ia South ',' lwt Nam 
charln1 April, 1.... B .. ecl on the praYioua tuta ol the AN/IQS-17 and the currant teat 
oarlea of the other eyetama, the ayatem with the hl1beat potelltlal can be .. tacted. It 
Ia uaential tbl.t the .. lectecl ayatam ba mociUied to tba exteat poaalbla to improY& Ita 
perlormaoce (lacreeaad •-..• and probabiUty ol detection, and Ylaul dlaplay alld ran1e 
aaaly .. r, U laaelble). Tba IDOdifle4 ayatem could thea aer,. •• a tell ,.blcla lor a 
loai••-•UII• reaaarcb and denlopmellt pro1ram, and deploye4 lor oparatloul uae 
depend!&~ on the de1raa ol alfectiY8nau that baa been attained. Tile ur1aacy ol the 
raqulrameat appaara to juatily tha Interim deployment ol a marJinal ayatem, e•an If It 
will ollar only a llmltad lac-reaaa in capability. 

,/. From the lo&~ar-ranl• !lawpoint, the eacond objective ol the U. 5. NayY 
MIDe {;:;aaea Laboratorlaa RIYerlaa Sonar Taek le the development ol a oonar lor uaa 
on watarcralt to alfectiyaly detect a mlaa deYice Ia Inland -tarweye. The ur1ant nae4 
lor thle equipment Ilea been diacuaoed. It appaara that the development ol eultable 
'!qulpmant le leaelble within tha preaellt technical elate ol the art, and tha pr01ram 
ahould be puraued ae rapidly ae poulbla. 

J1!{ A mllla-coUDtarm .. oura cralt appaaro to be aacauary to meat tloa urtent 
operad-' re<piremaat Ia thla area. Thll craft ahould be d .. IJD&d •• aD ...,tpmaot 
ayatem to (I I employ tha aobaacacl &OD&r •'llllpm&Dt davelope4 lllldar the J-..ar-ranta 
pro1ra1D above, (11 provide aa lacraaaad aw•eplai capablllty - inland waterway• 
a1alnat moored mine• ula1 coatect-ac111at1n1 daYicu or ma1net1c ·iafiunca- typa 
rninae , and (.)J provide an oparat~D~ pJaUonn lor diYar paroODIIal an1a1ed In aeutraJ
iaiDI or daatroyln1 the m"'e deYicea alter detection. General chor..,terietlce ol thia 
craft are liYan bel-

Maaimum draft JO lacbu 

Speed: 

Maximum 

Suetalaed 11·ZO kaote 

••••• 100-1 SO -utlcal lftllu 
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Jl.rmament 

Mine COWitermeaeure Equipment 

Armor Protection 

En11ne TJpe 

General Dael1n Characterhtlc • 

rt of lnlaad-

• Twin • 50 caliber machine aun 

I • Hi1h·veloclty 40 mm are:aade 
launcher 

L.ow·,.loclty 40 mm elde•mounted 
array• 

Sonar 

S...eplnJ equipment a1ainat ma1· 
netic Influence or contact miaee 

Diver 111pport 

(Criteria - • 50 caliber machine 11un, 
ZO metere) 

Weapon poeitione 

Other crew areal 

Enaineroom ar .. 

Space armor 

Ciaeollne or 1a• turblae (acouatical 
treatment with either eyetam) 

Overpreuure dellan criteria 
.. tected baaed on reewtl of the hull 
teet aerleelll 

(iun poaitic.fta - I forward 
• all 

,/. The eecurlty of lend eupport baeee for inland-waterway operatlofte may pre• 
eent tdiincwt problem durlna the early eta1•• of operation• in a ewamp are• which 
CODtalnl a major river or channel eyetem. 1n addition to the aecurlty problem, mini· 
mum facllltiu for maintenance and other 111pport m~aat be provided. 

(7) II ra ... llle -·on --•• ... - •* orldi-IO!UIIa • -·.llolllloll• ....... , ......... ,.. , • .,rouco ... --......... ""...,.._,. ........... _,._II drllcroh. 
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,I'!' I The a•naral aupport requirement& durla1 tile early ata1•• of an operation 

auch aa the one Uluatrated by tile 1eneral tactlca; plan for tha Ham Can Forut lnvoh•e 
both watercraft and alrcl'aft. The requbameftt llluotrated by the Nem Can Foreat ea
ampla wae for the lnlttal eupport of IO·IZ Inland-waterway craft and 5•6 rotary•wial 
aircraft, Sblp1 of the LST and LSD typea can provide thle baelc aupport altar appro
priate conveuloa. Botll typal of eblpa, b-.nr, era mar11na1 wUh reaerd to draft. 
From an operatlanal Yiawpolat, 15 feat Ia e upper draft limit. .i:nn at thb draft, 
movement 11 vary rntl'lcted 1n the coaatal areal, riYal'&, alld channale. From the 
••••raJ ualy1l1 accompllehad Ia thle etudy, It appear• tlo.at a ahlp cleelcaad to proricla 
improncl INPJIOrt for 5-I llpt aad macllum hallcoptan Ia required. Tille epaclftc 
requirement, h_,ar, ahoulC: 1M further aaalyeacl witll racarcl to the total aupport re· 
qulremento of lnlalld•waterway operation• 1ft the Meltnnc Delta before procaadln1 to 
preliminary dalllll• 

AlR OPERATIONS 

Introduction 

IJif The rol .. of rotary• ud fl.aed·wl111 aircraft oyatamo In owarnp· foraat war· 
fare ware Ul111tratacl Ia the 1aneral tactical plana for the Rua1 Sat Spacial Zone and 
Nam Can For .. t. Eacapt for the mluloa of eupplamaatilll water•patrol acUvltiea, 
tile reqlliremer•t for air oporatloaa cloaa llot chan1• appreciably with cha111•• in the 
phyalcal charactarhtlce of varl~~~&a ewamp- foreet areaa . However, effort to lftcreaoe 
the eflectlvenau olalr operation Ia awamp•for .. t envlroamenu II required primarily 
with re1erd to nl1ht operation•, aftll the deployment of a lllht armed-reconnalaaaace• 
type aircraft. Ruaarch and tur effort Ia alao required to Improve tile Information and 
elate available on the de1radatiClll In affactlveneaa of aar•clell•·ered mllllltl011a In a 
ewamp•for .. t envlronmeftl. 

Ni1ht Operaliona 

,p{ 'rJae COiltlnueclfteed for fmprovllll the affeclivenaaa Of air, around, al\G 
lolalllll--tarway nl1ht operalloaa haa beall atruucl Ill the report. Paat and c11rrent 
reeearch alld denlopment effort haa and Ia baln1 placacl on IIIla I•Mral problem. 
Thla atoldy Ilea realflrmacl tile priority and vraency ol the problem with recard to 
awamp-foraet warfare . 

,Jr Reliable detection of pan-el under 1 j111111a, troplcal·foraat, or awamp· 
forut canopy doe• ftot appoer yet within the techalcal etate ol the art . H-aver, the 
capability of aal'l&or eyatama for detactlna ••anaturea of lll&urlellt operatlona ia lm· 
provilll- Priority ahoulcl be malfttalned on O.eae proaram•. 

¢ Aa a aupplamantary maaaura, daa lner .. ,le In ope•all-1 capability which 
C&ft be attalaed with illumination aratema allo.ld be • .,lolled to the maabnum . ., 
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Controlled illwniDation from the air to detect movement• on roada, rivera, and canala 
can be ellactlva, particularly wban combinad with aerial eurvalllance amployln1 aide
looldAI radar. Tbla waa dlacuued In the l• ... ral tactical plan lor the Run1 Sat Special 
Zone. The pu1ent Hellborna UlWJ>lnltloa Syatam (Relaunca J) when employed at an 
altitude ol 2500 feet baa an illwniDatad•area diameter of apprazlmately 500 feet with 
the nven U1ht b .. m• auperlmpoaad. Thia altitude offered the beat compromiae be
e-en effective Wamlnation &lid •ufflclent altitude to decrea1e vulnerability to amall· 
arm• fire. AD Improved ay1tam that would provide adequate lllwnlnation 111 an area 
dlametar of lZ00-1500 feat at an altitude of 3000-3500 feat ahould be developed. Thil 
-uld Improve the one•pall covara1• over major channell ilnd rivera and further de
ere••• the vulnerability of the Illumination helicopter to amall-arma fire. 

Armed and Armored Alrbor11a Tank Concept (Spider) 

,/, A ayotem which would combl11e the mobility of the llxed•wlq aircraft with 
adeciate armor protection •• ! firepower , plua aome capability of detect1n1 expoaed 
lllaur1ent alemenll durln1 houra of darkneea, could have • wide ran1e of application in 
counterlnaur1•ncy ope ratione. A ayatem c.ODcapt to accompllah thla In part h the 
armed• and armored-airborne-tank concept (Spider). lt Ia baaed on a C&riO•dellvery 
concept deacrlbed in Reference 7 for which limited preliminary nt1ht t .. tiq baa been 
performed. Thi1 fll1ht &utinl .. tabliahed that (11 a -11bt at tba and nl a lon1 cable 
attached to a circllq airplane Ieake tha canter of the circle and ramalna almoat ata
tionary at the point, and (2) the cable auumu a nearly vertical poaltion in the vicinity 
of the -l1ht. 

A The Spider concept utiliaea thne two principl .. and appll .. them to the de• 
al1n of an armored and armed 1ondola contalnin1 five combat troopa. A method nl 
launchln1 and recovery Ia to uaa a Conatellatlon·type aircraft. It appeara faulbla that 
a 1padally con1tructad armored 1ondola ~ou.ld be utilised to meet the objective of pro• 
vidlnl a vahlcla to lind and daatroy enemy troop• at abort ran1• with a variety of 
weapon• from a mobile, armored elevation and nearly atationary poaitlon. 

Jllf F11uu V-1 •h-• a concept of the armed and armored 1ondola aa it would 
be atta~hed to the Conatellation luaala1• for takanlf, Iandini, and lil1ht to the tar1at 
area. Alao ahown Ia a achamatlc nl the aircraft circlln1 with the 1ondola extended 
ooma JOOO to 5000 feat bel- the aircraft at the end of a lona cable. The 1ondola would 
wal1h about 16,000 pound• and would contain l50 1quare feat of armor plate lor protec• 
tion &l&lllat 50 caliber machi ... fWIIiU, The crew nl the 1ondola wauld be four 1un· 
nan and • pilot. The 1ondola would be equipped with a ductecl·fan en1in• 111 which the 
rotatable ductad•fan outlet would be controUabla by the pilot •• to dlractloa of air exit. 
Therefore, the 1ondola would be able to travel lor abort dlatan<ea for-rd, bac"-rd, 
and alda•to•alda and could turn and climb or daacand vertically. Immediate control of 
altitude woald be accompllahed by the 101\dola pilot by maana nl aaU•coatainad winchaa 
aboard the 1ondola with which he could cb&n1• the altitude lor aaveral hundred feet up 
and dcnm. Two addltl-1 methode lor rnakln1 la r1er but leu rapid chan1•• In alUtude 
are by command radio link to the pilot of the Coluotalla&'Jpt and by lap& rata command 
radio link to the winch "~~~*"'r Ia tM-G_..U.tiill aircraft, The 1ondola pitch would 
ba controlled by the dlflti'entlal uae of the winch•• fora and aft. lnatallation of the 
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ducted-faa .. u-coata!Aed all-directiGDal cooatrol eyetem would ne1ate the uad .. habla 
effect& of au face wiDde. Tbe tactical equipmeat aboard the IOildole would conalat of 
eearcb lithta aad terrein•aYotdanca radar which would permit oparatiOft ia all weather 
aDd at llitht. Al'mamut could illcluda IQCD itema a a the 7. 62 mm Mini 11m, flame 
tbl'owen, ncoUlaea rw .. , 2. 75-iacb rocluota, eDd hlth-velocity 40 mm treude 
launcbera. Eatil'fl&tea of the Spider weitht i.Ddicate thet at a total weitht of abCNt 
17,000 po•d• armament may be prorided aloaa with a\lppliea of ammuniti011. Thia 
WOilld illclwla the weiaht of the eteel cablea. Sillca the CoaatellatiOil Ia d .. i1ned to 
carry a carao of 32, 000 poUDda o•ar a diat&llce of J, 000 mil .. , the total -itht appeara 
to be -u witbJD the aircraft capabUltiea. Tllia aircraft Ia aurplua aad Ia curreatly 
beill1 diapoead of by both the military .. rvic •• aad the airlinea • 

.;/, Soma of the ac1Yaata1•• of the Spider appear to be: (I ) lt would have a ape ad 
u."'• Jrom po .. ibly 30 bote ill raverae to over 275 lulota forward, (2) It WOilld pro
vida a mobile armored-FD·platfarm eqlllpped with a variety of -pone, (l) It would 
beYe e •1- armored-racooanal11aac:e capebillty with a hav&rinl capabUity of mare than 
15 boun, (4) it could be uaad for direct armored euppart of lrOillld troop• alcm1 with 
armed nca-iaeaace ahead of advenc:ia1 trouad troop•, (5) It would utili .. aurplua 
airplaaaa, (6) It WOilld make poaaible flexible, rapid redlrectiOil of armed effort whare 
ll&edad, aDd (7) lt could be employed in aiaht operation• with &II illwniaation ayatem 
for curf- ellforcement. 

~ Some di8&dvanta1u of the Spider include: (1) it would be vuhaerable to 
heavy anti-aircraft aDd lllidad milaUea, (2) the cable coDD&ctioa from the mother air
plaaa to the Spider may be a baaard to other aircraft, (l) recoil of weapoae beiDa find 
would talld to diaplace the 1oadola, and (4) provialoll muat be made for aafety of the 
cr~rw . 

J,ttf "t'beoratical atudy of the Spider concept ma<la to date and the limited Oltht 
taatina of the car1o•dalivery ayatam 011 which lt Ia baaed make the car~ept appear 
fnonble . 

~rborne Ordaaace 

,p{ Altho111h conaidarable effort ie n- 10in1 into lmpro•emallt of W~"apona, the 
da1radatioe in effactt .. eaaaa of airborae orda&Dce wben ueed in a ewamp foreat hae not 
been aufflcle11tly evaluated. Ill a<lditioa to the ca~~opy aad other problema, the 1round 

1
. j 

conditi...,. poee epecilic f•aiaa .prablama. A reeaarc:h aDd teet pro1ram which would 
acca.nt for theee conditiOfta a.,..are to be required . The objectiYe -~~~• be to mea- • I 
aura the daaradatio11 ill effect on c11naat ordaaace, aad ldlfttify apecific reaeanh and 
developrDIDt aaeded to imp...,e cuna11t capability. The J oiat Evaluatioa of Eavaron- r i 
ma1111 Proaram (JI:EPI curently in proareu at J:tlin Air Force aa .. ahould be moni• - 1 
tore<l for uaeful data. 
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SUMMARY 

}1J( I:Uactl!n combat operation• may ba coDducted in the 
awamp-lor .. t environment• ol the Malrona Delta with the equip
man! and weapon a In current Inventory. However, the quallla• 
tin aaalyaia conducted In thia atudy, which compared repra• 
aentatlva operational raqlliramanta lor theae environmanta with 
currant eqvipmant and weapon capabllillea, revealed areu 
where Improvement le reqllirad, Conalderalion oltheae areaa 
from a naearch, dawlopment, leal, and enpaerlna Yiewpoint 
Indicate a that lhe daeired imFovemenl In equipment and weapon 
characterletlce le baaically within preaenl t.chnical capability, 
and that aewral actloaa 10 attain the Improvement• appear 
required. 

,{ The reqlliremante for Improvement Ia pre.aenl equip
ment and weapor • . apabilitiee to conduct inland-waterway opera
Ilona in a awamp lonal contalnina a major river or channel 
network are the moat uraent. Bacau •. • oflhle, lheae require· 
mente are atwn priority. The major improvement• required 
in arcnaacl oparatlone are alao lnclllded In the inland-waterway 
require-te 1111der Support ol Anaplllbioue Openlinne. The 
prluclpai requirement for inc reuad capability In air ope ralione 
it in niaht oparali011a - parliclliarly •ith reaard to curlew 
enforcement. 

Inland· Waterway Ope ration a 

rJ The impr• ·vamente •hich appear required for Inland· 
watprG~ operati ... a In a ewamp foreal contalainl a major riYar 
and char.nel network may be coneiderad In ••o parte, The firat 
-partie the reeearch, dewlopment, teet, and/or en1ineeriDI 
effort in eupporlina type projacte - particularly In the comm,.n· 
deficiency areee auocieted with curreal craft. Thu effort 
•hooold reeall In the capability l.o eiplflcantly improw the char· 
acterietlce of ne• c raft wilh ••1•rlll to theee preaer ~ def•cieaciee. 
ne aec....t effort Ia that a .. oclated with 11M daYelopmenl ol new 
uaft lor •- of the opar•ti•al reqvtrameau. The priority ie 
lor new craft ueoclated with the "eupport of amphlhioua opera· 
tloae" and "mlne·c-ter-aeure oparatione". 

&:liG" liT -
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Supeortlnc Projecto 

t/, Five common defidenclu ba craft available in cur
real ~;ntory for inland-waterway operatioau are the ruhtance 
or the hull to Wlderboltom exploaioaa, lllll&iDed and maximum 
oper&tial opeedo, int.11ral armor protectioa, -•pon complemeat 
~apabUity to deli,.r anli•peuonnel mWiilion on an area 1ar1et, 
and aoiae auppreuloa. Tbe ree .. rcb, deYeloprnent, teat, and/or 
IJIIlneerlna error! which appeere reqaired in theae area• Ia 1\1111• 
mariaed in Ta~le V-.Z. 

,,J Other required areu o( eupporlia1· project actiYity are 
aaooc.t'ted with the capability to detect and/or 11111traliae moored· 
mine deYirel U & part o( mini•COUA!erme&&ure operatioJia and 
aha.llow•wat.or mlnea (or uoe In blockin1 aecoadary che-la. 
For mine•countltnneaaure operalioaa the moot ur1e11t require• 
rnent 11 cornph:. ;on of \he pruant atverlne Snpar Ta1k at the 
U.S. Navy Nine .O.renae Laboratory, Firat priority le the mod• 
Ulcation or the "beat" or tha currandy available amall·crart lo
nan (baled on field tea to In CONUS and SVN) (or uae on craft in 
a mine•detectioa role 10, T, and£). The .. cond objecti•• ie the 
dewlopmeat or &II Improve.-! lOIIar to eltectl,.ly detect • moored
mine deYice Ia laland waterway• (R, D, T, and £). 

)/IJ There ie a aeed for abellow-water c011tact•type minn 
In 11veral wel1hta which are effective In water deptho or 2·211 
feet •1ainot indi11110111•type craft. It appeara that miue Ia total 
wei1hte or approldmatelr 30·40 lbo., 75-85 lba. , and l2G-130 lba. 
would proYide an adequate raftle (D, T, and E). 

New Craft 

Jlllf The PCF·Mark I (S..Ut) and'"' Rlvn Patrol Boat (PBa) 
haw addad a raat•patrol capability 011 inland waterwaye, Further 
dewlopment, llltiJII, or enpeer!JIIef(ort to meet thl1 operati_. 
requirement wUl depend to a 1reat eatent 011 the reaa.lt1 or opera· 
tl•>n&l field IIIII o( the PBR pr .. endy In proare ... 

J1{ The preferred watercra(t (wltb modlflcatiODI) (rom CIU'• 
unt IIIYentory to provide troop, car1o, and r....tpment traneport; 
coafty protection &ad fire eupport; uUl mobU. command aad con• 
trol in 1upport or amph1bi0111 opnatiODI han tha lin cornmoa 1•11· 
eral dertclaacl .. previoualy dlacuaaed (Table V-2). Sewral aew 
craft and &JIIIIhiblane appear to be required to provide the lacreaae 
In capablllty aeedecl. There 11 al1o a aud tor a craft to trnprow 
mine•colllllerrneaaure operatioaa oa Inland-waterway•. Further 
rnodlrtcation of eadatio1 craft doea 110t appear ade.-te to nwet 
thea• requirarneat•. The dewlopmeat or each or the aew crart 
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required Ia within praaaet teclullcal capability and wiU require 
da .... lopment, teat, and en,U.aeriDI effort, Ho-Yer, there Ia 
a dependency on the 1upportlq project• dlacuued aboYO. Tbe 
1•neral .:haracteriatlce of the ,..,.aated watercraft aftd am· 
phlblana are pYen i.Jl Table• V-) and V-4, r .. pactiYOly. Baled 
on the qualitatiYO analy1ia accomplilhed Ia the llud)', the .. 
craft and amphibian• appeer to be required to a•quately lm• 
pron oparatio~>al capability Ia awamp-foret aran containi.Jl1 a 
major rinr or chaeeelu-rlt. 

Air Operation• 

,£( Tbe pl"iDcipal bnprovemeAII wblcll appo.·ar to be re• 
qviradba air OfNI'&ti.ael to 1upport "omb.t operation• i.Jl •wamp
foreat r.reaa are auociated with the deployment of a ll1ht 
armed- racotlllaiaaaace•type aircraft, and Dilhl oparattoea fDr 
enforcement of a curfew. Ia acldltloe, reaaarch and wat effDrt 
Ia &lao required to improYe the information and data aYailable on 
the de1radation lr effecUY&n .. a of air•deliYOred munltionl Ia a 
awamp-foreat earir-nt. • 

.r Tba detactloA of para-1 woder a Juaale, tropical 
fore•( ~r ewamp-foreat canopy doae -• appear· yet wllhla the 
teclulical etata of the art. How.YOr, the capabUity of eanaor 
ayatema to clatact alpatur•• of lDIUI'IOAI oparallon1 il lmproY
inl, and priority ebould 1M mailltaleed on th .. a pro1rama. 

JA AI a •upplementary maaeure, illumination ayateme for 
rotary• uad fiud-wlftl aircraft (euch a• a ll1ht raconnaluaaca
typa aircraftl ebould be uploltad. The pr .. ent hellborn• Illu
mination ayltem (bfereftca ll 1bould be lmproYOd to proYide 
adequate Ulumiaatlon 111 an area diameter of "OG-1500 feet at 
an altitude of lOOG-lSOO feat. Thlo would lmproYO the ODa•p&el 
co"r&l• over major dl._l• aad riYOra, and further decreue 
the ¥ulnerabUity of tile Ulumlaatlon helicopter to emaU-arma 
lira, 

J,l{ The coDCept of u al'lftlld ud armored airborne taak 
(Spider! appeara applicable for coaalderalloaln a curfew• 
eftforcoment role at ••he oYer a ewamp-fora•t area. The 
Spider c•capt la'IIOIWI the uee of &II armed and armored 
tODdola cable laaached and racowrad from ""dernaath a 
Co .. tallall•·trPe aircraft. The IODdola would contain flw 
c .... trOGpe and approldmatlelf l50 equara feet of armored 
platie. Wunalaatioe and we..- eyatama -ld be an lntatral 
part ollta ...... The aollllola -~~~· be equipped with a ,.. .... 
fu motor for limited c•trol. Other coatrol matboda would be 
uble•colllrol wtacbea abroad daa 1011dola and the aircraft. 
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\ 
Theoretical INdy or tbe Spieler concept to del. &lld the limited 
D11bt tletin1 of • car1o dell•ary ayatem on whicb tM concept ia 
baaad make tt appear favorable . 

J TIM effacttYeNu (or de1radltioa ill errectt.,.,.. .. , or 
airbof,;; orcbumce •baa uaed ill a ••amp for .. t baa DOt been aur
flclaatly eYaluated. A reeearcb aad teat pro1ram to imprOYI 
tba laformalioa &lld data oa tbla problem la required. 
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APPENDIX A 

ENVlllONWENTAL DATA 

Temperat11ra- Sal1on- l'l111ra A· I 

Temperatura - v...,. Ta11 - l'il..ra A-2 

Temperatura - Caa Tbo - Fic~&r• A-l 

Temperatue - Soc Traa1 -I'IIW'• A-4 

Climate- Ha Tlaa- Fi111ra A•5 

Rainfall (olayal • So11th VietAam • l'il..r• A•6 

R.alafall (IAcbaal - So11th Vlataam - FicW'a A-7 

Weather Elunanta- Sal1on- Table A-l 

Weather Element•- Cap St. Jacq11ea - Table A•Z 

Weather Elemaata- Caa Tbo- Table A·l 

Weather Element• - Pban Thlat - Table A-4 

CeUIA1 - VlalbUlty • March • Table A·!l 

CaUi"' - VlelbUity - March - Table A-6 

CaU .... • VlalbUity- March- Tabla A·T 

CaUI.nt - Vlalblllty • April - Table A·l 

CaUIAI - Vlalblltty - April - Tabla A·9 

CeU .... - VlalbUity- AprU- Tabla A•IO 

DaUy Tldaa • Makoftt Dalta • Tabla A· 1 I 

Waterway • Mekon1 Delta - Table A·IZ 
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TABLE A-5. WEAN PERCENTAGE FREQUENCY OCCURRENCE OF LEU 

I 
THAN 5/1 CLOUD COVER AND VISIIIILJTIEB GREATER 
THAN l MILES DURING IHDlCATED l•HOUR PEJUODS 

l,._rcbl 

l'larc-ua 
AU 

oo-os os-06 06-09 09-U 1Z•l5 15-11 li•Zl u-z4 HDwa 

I.oe 
Pakaa u (a) 64 7Z 70 57 67 (a) 69 

Suo as ... 56 7;& . 66 69 ll 16 74 

VlaDtl.aDa )6 u l1 5) 61 !19 4Z 18 .... 
RaJIIlbllc of 

Vietnam 

Hoa ..... 80 61 51 64 70 7l 80 u 71 
(16. lN 111 . SE) 

Hua (a) 39 )l .... 54 .... 37 (a) 41 ' 

Ilia Nul 14 ]4 Zl ll 51 46 ]4 ]5 ll 

Olaan1 N1al Cal 60 47 61 7J 71 66 Cal 64 

Nha Tr..,. 51 u ,.. 46 51 59 55 58 51 

Pllaa Tlliatlbl tal 72 67 7l 71 64 71 Cal 69 

Sa~pelbl 79 70 41 56 40 61 lZ 71 6;& 

Soc Traa1lbl Cal 71 67 54 u 71 9Z Cal 70 

Racb o~albl Cal 4) l1 ]7 19 n 41 Cal M 

c:a-ulbl tal 56 46 .... 4) 50 41 Cal 41 

Plaiku Cal 16 40 5Z 44 41 16 Cal 41 

Dalal (al u 60 6) H 59 69 Cal 6J 

... Me 1'1lolot tal 51 61 " 55 65 (a) Cal "' ..... ......... lllel ..... ___ .....,,._.,_. , ... ,._ 

(a) liMA•• ..... ............. ~ ...... 

UNCLASSIFIED 
----·· - ···--- -- -- ·---- --~ --· -· . 4-----~~, ... ·· ~ 
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TABLE A•6. WEAN PERCENTAGE I'REQUP:NCY OCCURENCE WITH r 

CEILINGS 5000 FEET Oil NORE AND VISIBILITIES 
GREATER THAN 5 NILES DURING INDICATED :. 
~-HOUR PERIODS 

(Narc h) 

Puceatae 
All 

oo-OJ os-o6 o6-09 09-lll IZ-15 15-11 11-U U•Z4 Hour a 

WOI 

Pak•• 61 (a) 77 87 II 75 84 (a) 77 

Seno 97 96 61 80 711 8) IZ 97 15 

Vienti- II 13 zo 4Z 5Z 49 H zo )1 

11.epubllc or 
VlelnaDI 

Hoa .. Sa 84 76 69 78 77 II 811 89 81 
(16. JN lll. JE) .... (a) 4ll Jl 54 63 60 53 (a) 5ll 

o. Nana 57 50 45 56 7Z 7) 65 54 59 l. 
Ouana Naal (a) 68 61" 79 86 87 83 (a) 7 1 

I 

Nha Traq 60 60 5ll 64 74 Ill 76 67 67 ! ' 
Phan Thlatlb I (a) 94 97 96 99 96 96 (a) 96 r : 
Saiplbl 19 85 46 64 41 75 19 17 n 

[I Soc Traqlbl Ia) 7Z 69 58 55 ,, 91 (a) 7l 

Rach c;~albl (a) 71 6Z 70 47 71 74 (a) '' 
Clmaulbl (a) 60 51 46 46 61 68 (a) 55 E 
Pleillu (a) 47 45 60 40 )I 61 (a) 48 

O.lal Cal 7Z 73 7Z 61 7Z .. (a) 74 I 
a ...... n- (a) 50 63 n 59 74 Ia) (a) 64 I -.-.. -.~-·-,., D.ll--.. I "'--·-11'11. 

I 
UNCLASSIFIED I 

... 1' •• I • ., ...-..a. 'J.~ ·--... , .............. .. ~ ............ ...... . _ .. ... 
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UNCLASSIFIED 

A•U 

TABLE A•?. MEAN PERCENTAGE FREQUENCY OCCURRENCE WITH 
CEILINGS 1500 FEET OR MORE AND VISLIJLJTIES 
CREATEll THAN 3 MILES DURING INDICATED 
3·HOUR PERIODS 

(Marchi 

Plll'centa&• 
AU 

OO•OJ 03·06 06·09 09•11 IZ•U 15·11 II•U 21·14 ...,.r• 
Laoe 

Pak•• 95 Cal 17 90 90 17 92 Cal 90 

s- 99 99 ... 95 99 99 97 97 96 

VleDUane 50 46 56 80 as 86 65 so 65 

Rapubllc ol 
Vietnam .._,,. 94 91 9Z 94 92 94 97 97 94 

(16. 3N Ill. 3EI 

Ito&• tal 61 64 7l 12 · 13 II ,., 15 

Da Naae 90 85 74 13 90 87 91 96 16 

Guana Naal (a) 93 85 91 96 99 ?9 (a) 95 

Nha Traaa 92 9: " 87 88 91 93 94 91 

Phaa Thle:lbl ,., 97 99 99 99 99 99 Ia) 99 

S.lpnlbl 93 89 65 79 80 'J~ ... 91 •. 89 If .. ..-:-: .. · 
8oc Tranalbl (a) 84 73 67 70 86 9~,'{.! (a) 10 

Rach Oialbl Ia) •• 79 91 99 "' 94 (al 93 

c.-ulb) (a) 67 60 83 9Z 71 91 Cal 71 

Plelku (a) 60 70 II 76 7l 84 Ia) 74 ~ 

Dalal (a) 76 II 76 19 91 9J '. Ia) 14 
I 

llaa ... ,._ (a) 69 77 •• •• 16 Ia) ' Ia I 82 

c, IUiiiW s.a,. ... ,.,- ... .....,...., "' ... ___ ...... 
UNCLASSIFIED 

~ .... ··-· . - .. -- ·... .. ---- ... ~--.---- _...,,,~ • .ill[ ...... 
··~·· ... 



UNCLASSIFIED 

TABLEA•I, MEAN PERCENTAGE FREQUENCY OCCUJUU:NCE OF LESS 
THAN 5/1 CLOUD COVER AND VISIBILITIES GREAT£1l 
THAN 3 WILES DURING INDICATED )·HOUR PERIODS 

(April) 

Moure, 
..... ., ..... 

AU LIT 00•03 03•06 06•09 09-lZ lZ•l5 15•11 li•U Zl•Z4 Hour a 

woe i 
Pakae 51 (a) 49 n 5) 45 41 Cal 51 

Seao 93 16 61 79 57 64 67 19 15 l. 
VieDlia118 )7 lZ )0 50 60 66 41 )4 ... 

Republic of I 
Vlataam 

I 

Hue Cal 60 !IZ 59 6) 49 4l Cal 54 I 
I 

Ilia l'faDI ... 49 41 !14 6Z 54 36 so 49 I ! 
Nba Tra111 51 53 41 !II 57 59 56 51 54 ;~ I Sal&Cift(bl 61 6Z )7 4D ll 51 54 101 49 

Soc Tnaalbl Cal 7] 70 !II )5 67 15 Cal 6) 

Plalku Cal 17 31 ,. )!I 40 l7 Cal 31 [ 
Baa Me TINot (al 6l 57 !II 39 !10 Cal Cal 5Z 

North VIetnam E 
HaiJihonl Z9 16 n Z5 ll 4l u !10 )I I JfaAOi zz Z4 II Zl l7 50 4J Z6 Z9 

Dllfta Hoi Cal Cal , Cal 70 5t Cai Cal Cal I _ .... ., ......... ,... 
~~ __ " .. -· I "'_" ....... -ln. 

I 
~ 

UNCLASSIFIED 
·~ I ..... _..,...:, ....................... . .. .. ... ·--· -·---...we.~-·· --
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UNCLASSIF'IED 
A•l7 

TABLE A-9. MEAN PERCENTAGE rllEQUENCY OCCURRENCE WITH 
CEILINOS 5000 J'EJ:T Oil MOllE Jo.ND VISJBlLITIES 
GREATER THAN 5 W1LE8 DURING INDICATED 
3-HOUR PJ:RIOIJ8 

(AprU) 

Puc!!!!u• 
All 

00-03 03-06 06•09 09-1Z lZ-15 15•18 18•Zl Zl•Z4 Hour a 

Laoa 

Fall•• 60 (a) 69 70 64 62 73 (a) 67 

s.no 99 99 92 91 7Z 81 92 93 90 

Vi-laM 18 16 18 35 45 49 3Z 20 29 

'-"I Prab&q (a) 99 44 63 36 99 74 (a) (a) 

Republic ol 
Viatnam 

HDa (a) 66 68 76 79 77 7 .. (a) 73 

Da Nallf 71 73 69 75 82 85 73 70 7 .. 

Nha Traa1 69 65 6Z 69 77 82 85 74 73 

I 
Saipo('b) 15 77 50 53 40 69 82 86 68 

Soc TnqCbl (a) 65 65 53 37 70 88 (a) 63 

I Rac'b Cita (b) . (a) 82 76 75 55 7Z 75 (a) 73 

Quu x-. (a) 55 53 0 34 "' 66 (a) 49 

l Pleiku (a) 30 47 56 .. 1 .. 5 .. o (a) .,, 
Da1at (a) 64 61 71 .. 7 58 76 (a) 63 

I Bu W.Tilllot Ia) 68 71 62 4 .. 63 (a) (a) 6Z 

I Nonll Viataam 

Halpboac 19 16 Z5 u 31 oU 32 50 31 

' Haaoi zz z" 11 Z1 27 50 42 26 29 

't I 
_,.....,...., ... ,... 

~ fl'l Du • nliiiWI. .. N.._...,...,.l::"ll . 
I i 

I ... 
f 
I 

r UNCLASSIFIED i --
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A•ll 

TABLE A•IO, WEAN PERCENTAOJ: I'REQUENCT OCCUIUI.I:NCE WITH 
CEILINGS 1500 FEET OR MORE AND VISIBIWTlES 
GREATER THAN l MII~S DUIUNG INDICATED 
l·HOU.R PERIODS 

(April) 

Moun , .._rceatae I 
JW LIT oo-os os-06 o•-" 09-u u-a U·ll 11-11 11·1· Ho .. , ' Laoe 

Alb• II (a) 7• 77 II II 8. (a) 80 f 
S.ao 99 99 98 99 99 " 98 96 98 

l Vie IIliane 0 •• 5) 16 81 87 liZ •• 6Z 

Rapubllc of J ViatiWD 

""' (a) 81 •• 91 ,. 95 9Z (a) 91 ( 
o. Naaa 17 •• u 19 91 90 81 91 .. 
Oua .. Naal (a) ,. 9Z 99 99 99 99 (a) 91 I. 
Nba Traas 90 90 17 18 II 89 9) 9Z 90 r Phaft ,.. .. , .. , (a) 91 99 99 99 99 99 (a) 99 

Salcoalbl 90 8) 61 IZ n 83 19 9) .. r Soc Traa1~) Ia I 71 7• 61 51 7f 89 (a) 7Z 

Racb Gia (It) Ia) 91 81 99 91 91 9Z Ia) ,. I 
O....Lo .. (a) 59 63 ., 15 1• 8Z Ia) 75 

A.ilnl Ia) 53 6S 15 •• 69 67 (a) 69 I; 
Dalal Ia) 15 .. " 99 91 .. (a) 91 

fi 
Baa Ma Tlllloc (a) 10 IJ •• 71 79 Ia) (a) II ................... ,.... l! ( .. DIU-~ 
..,_ ............ I'll. 

li 
l; 
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TABLE A. 11. COMPARISON OF DAILY HEIGHTS AND RANGES OF TIDES AT SELECTED STATIOitS¢ 

(South Vletaun- W.kona Delta Area) 

Tidal 1\&al! 1 metne Heljjht of Tide, 
M&p Averaae meter• 

..._bar<• I Statlor Waxlmum Averaae Wlaimum Dlarfq nood Maxlm\IID Wlaimum 

l .... s_o 1.1 l. 5 1.0 l. 8 -1.3 ' 1 Biea Hoa .:.s 1.0 1.1 1.0 1. 6 -1. 'l \ 

J l!lealouc z ' 1.0 1. 3 1.5 1.1 -1.8 
4 TaaAa .l • .! 1.8 1.1 I. 5 1.4 -1.5 
5 bela Dlaa f..O z.s 1. 4 1.4 I. 5 -3.0 

6 My no 1.6 1.5 1.1 1. 6 1. 6 -1.8 
'l Moe Hoa 1.3 0,8 o.o 0.1 :s • .: +0.4 

I. • Del Naal Z.7 Z.4 z.o z.:s z.o -1.9 

' ea .. no 1.5 z 0 0.8 0.8 1. 9 -1.1 
10 '-1 Xuyea 1.5 1.0 0,3 0.3 1. 5 -0.9 

I 11 Clio Noi 1.5 1. 0 0.1 o.z .:.7 -0.6 
I IZ Chau Doc 1.1 o.s 0.0 0,1 :s. 9 -o.5 
! 13 Tan Chau 1.0 0.75 0.0 0.1 4.4 -0.3 

I \ 
14 Ha Tien z.o 1.3 o. 5 0.5 1. 6 -1.0 
IS bela Cil& 1.1 o. 75 0.3 0.3 1. 0 -0.6 

16 Tllaah Phu 1.1 1.8 0.9 0.9 1.1 -1. 4 
n My Pllouc 1.Z 1. 6 1. 0 1. 0 -1.6 
II ........ Hiep 1.1 1.5 0.4 0.4 1.1 -1.3 

011 .... 1 -· _, DO WUC 11U0C II&IIG IIAW, - (18Q), ,., - .. ,_._., __ ... ,~., 

................................................................. ,._ .............. ._ .... ~.~~~~~·~·h~·~~~·~-~~·~·~·~-~ · -- ~ __ __. _______ - - -



.. .. , .. 
A·ZO 

TAB:.E A.lZ, PERCENTAGE DISTRIBUTION OF TOTAL WATERWAY 
LENGTH CONTROLLED BY MAXj.WUW ALLOWABLE 
SAFE DRAFTS, AS SPECll'lED,.ISI 

Specified 
Allowable Draft, 

matere 

Above 3.0 
.Z.6- 3.0 
Z.l • l. 5 
1. 6- z. 0 
1.1-1.5 
o. 6- 1. 0 

0.0- "· 5 

5. I an4 above 
4. I • 5. 0 
l. I • 4. 0 .z.'. 3. 0 
z.a - z. 5 
a.• ~ z.o 

1. 1 • 1. S 

...... ..-... 

(South Vietaam • Nekon1 Delta Area; Low•Water 
Condition) 

156.6 
389.3 
930.6 
.Z6l.O 
667.1 
993.0 

__.l!:.! 
3.451.3 

Percental• of 
Tocal Waterway 

Lea1th 

4.5 
11.3 
Z7.0 
7.6 

19.3 
l8.1 

_!:J. 
100.0 

Major Riveu 

71.0 5.6 
ue.o lT.9 
to.Z.l 31.6 

0 0 
349 • .Z Z7.4 
117.4 9 • .Z 

...J!!:.! __.!:.,! 
1.zn.1 100.0 

Cumulative 
Pucenta1• ol 

Total Waterway 
.t.eaatb 

4.5 
15.1 
4Z.I 
50.4 
69.7 
91.5 

100,0 

5.6 
u.s 
55.1 
ss. 1 
e.z. 5 
91.7 

100.0 

(11 'fwMJ .... .t-1 .......... I ......... -·Jo Mll•o -·- ...... wlalo ---· ... ~··· 

.. 
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APPENDIX 8 

EQUIPMENT AND WEAPONS 

INTRODUCTION 

u< The -y facata ot operatioJia Ill a awamp tonal envlroameat make an Uldyaia ot 
t .. ~ntory ot avaUable equipmallt a complex and intaractinc allldy, SIJICe operation& 
in tluoae envlroameota ••-rally involw air, Jround, and lalaod-waterway force alemaata, 
tiM equipment lllvolwd ancompuaeo a wid& ruae ot -apoaa ayeterno, H-enr, the 
cODotralata impoaed by tbe eovlromaant c.nd to reduce the equipment which naeda to be 
c:oaaid.rad, .uwl Ill thla limited atlllly the effort waa coocaotratad on that .. ulpmaot which 
wu D&cauary for the rapreeeotative caau under etudy, Altbol'lh tbe equipment can be 
cataaorind Ill maay waya, a eubdivlaioo aloac lwlctioaallla.e appaau to provide duo 
eaeieot format for cooelderatloo lA cOIIjunctlon with the repr .. eotallva oparatloaal ra· 
qutraautntl, The aqulpmaot wW, therefore, be dlecuuad in the four malo cataaori .. of 
naval 811pport, air aupport, amphibian vahiclea, and -apane. 

(.(\ Althouah the aaalyala wW be currant equipment dapaoclaat, th• requiramaD&a wiU 
i.iic~ta YOida where raaaarch and development may be needed to increau the operatllllftal 
capabUitiea In awamp foreot anvlroama11ta. 1ft ecr .. nlnJ tbe avaUabla equipment to ob
tain choaa conditione which appeared to be tiM moat applicable, aa attampt waa made to 
lclantUy thh needed new equipment. The dat&Ua of the diacuul011 wlU be proportional to 
tile partlcul.u uaa and laqth ot eervlce ot tbe equipment, Tbua, for tbe liatad equipment 
which Ia waU "-• tbe itamiaatlon Ia limited to almple cbaracteriatlca and apacUica
tiona by ... me and recoplaable IIIWIIbera, 

NAVAL SUPPORT SYSTEWS 

)Jl!f The aanaral miulona ot oea ,_.r Ill a COIN eltuat;on are (II to prevent inflltra· 
Uon, (ZI to conduct operatlooa al0111 a aaa coaat and in uv~&abla inland watarwaya, and 
(JI to provide loaletlca watarllft ot pareo-1 and .. ulpmant. In a awamp eavlronmant, 
tl\eee ..... raJ miulone can be made epacUic, The main fuactlona ot lalalld·watanray 
operatlooa Ill awamp warfare are to provide petrol and cbeclcpoUlt operatlo.a, water 
mlnlac and mla.eweepi"', troop and carao traaaport, fire IIUppOrt, and ..... ral lllter
ceptloo and lntardlclion operatloa. oa lllland waterway&. Under certain operattone, oR· 
alaore llltardlctlen on tbe eea Ia alao Mceuary. Thaae fullctl_. cher,cterlallca permit 
a lotlcal eubdivlalon ot watercraft, 

&-' The a~avlronmental apacUicalloae ol a ewamp for.,.l further a,.clfy tiM main 
characlerlatlca to be aaaociatao! with tile craft a which lflU&l be area oriented for maxi· 
mua~ aftlcl .. cy. 

•• 
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Faat Pat~ol Boata 

JJf! Ope~atlone oo iDlaDd watanraya with appnclabla cunallt ~eqlli~ .. the uaa ol faat, 
all&llow d~aftlltc equipment. Tabla 8-1 p~a1anu t'lll I.Dventory ol applicable c~aft. 

TABLE B-1. FAST PATROL BOATS (C) 

Spa eel, 
Boa& Le~~tth Beun knot• Draft cr-

Doq Nai 14' I" 6'10" 17-ZO l0"-Z6" z 
PBR 30' lZ'6" Z5 2'5" 4 
PCR 35'9" 10'4" l5 '3'9" 6 
PCF (Swift) 50' 1)'5" >30 3'6" 
Juaka 55'9" 15'9" 6-12 2'6" 10 
PTF 10'4" 24'7" 41-45 3'7" 19 
WPB 12' 17' 17 5'9" 10 
WPB 95' 19' Zl 5' 15 

~Additional lnformalioe on tha new PCF·Mark l (Swift) IUid PBR Ia aivea below: 

PCF-Ya~k I (Swift) 

Dlaplacamellt - liabt 32, 300 pound• 
full load 42, 500 pouncla 

Capacity - fuel 
f~••b wate~ 

100 aallona 
60 aallon• 

P~opulaion - twin GM diaael 460 HP par aaaine 
twin propeller• Zl·la. diamat&~ 

30·1.11. pitch 

Electrical Sy1tam 

3 blade• 

U walt d·c 
115 walt &•C 

llcw 

Elactronlca - oae decca (Mod ZOZ) ra .. r 
OM •lltcl• aiM biUid radio (R. F . 301) 

Armamallt - twia 50-cal macbi.Da IWI 
ll1111DI50·ca1 -rtarlmacbi.De l\lll 
amallanna 

Ammunition Stor.,. - 16 loCk l Mod 0 boa• 
57 I'OIIIIda ol -rtar ammuallloe --

.. ....., .. ~- ........ -----···---... 
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S.archllahl - Portable Llaht Cornpuy (Model 7441-l 

Hull - welded al~ aUoy. 

River Patrol Boat (PBRI 

Rut•- 75 aauticalmu .. at top apaad 

PropW.aiu - two cli .. al &JIIiM& 
ZZO HP: walar-jat propulaloa 

Electrical Syatem - 24 volt d-e 

Elac:troaica - Raytheon Model 1900 radar 
radio (Z-GAC-125) 

ArmameDt - IWlD 50-cal mac:hiM IUD 
•iaale 1, 6Z mm machlae I"" 
or ll llllll/30-cal 1110rtar IWI 

Comment from oparatiJia par-lln Viet Nam: 
"The noiM ie Wlbearabla" . 

SlCIW Patrol Boat• 

• 

'· 

jllf The invantory of cunellt boau coataine eeveral which cu be ueed in IliON thaD one 
fuactiOD, Tabla B ·Z eabibite eoma boat• which cu be u•ad lor patrol on lnlaad 
waterway•; 

TAB.U: a-z. SLOW PAT&OL IOATS (CI 

Speed, 
Boet Le~~ttla ...... ..... Draft Craw 

LCVP )5'9" 10'6" • Z'l" 4-9 
LCPL J5'9" 10'6" l0-19 J'5" 'J 
S"tCAH .)6'5" 9'7" 10 .)'0" • I..CM(61 45'1 . 5" ...... 9 l'IO" 5 
LCM(II 7l'l" 21'0" 9 5'2" 5 

··--·----
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Troop &Dd C.I'IO Tr&lllporte 

~The elow patrol boau lle~d Uoft cu aleo lie uad to ti'UIFOrt mea &Dd material. 
·A liet of the appllcabla !boat• Ia ehown Ia Tabla 8·3 bel-: 

TABLE B-3. TROOP AND CAROO TRANSPORTS~ 

Speed, C&ipacl~ ....... 
Boat IA .. th Beam knot• Dralt c ..... Yen Ton• Nlo( 

LCVP 35'9" 10'6" a 2'8" ·-9 12 4,Z 80 
LCPL 35'9" 10'6" 10-19 3'5" 3 39 4.Z I :o 
LCPR 36'0" 10'9" 10 3'6" 3 39 4.3 110 
LCM(6) 56'1.5" 14'1" 9 31 10" 5 90 34 no 
LCW(I) 73'1" 21'0" 9 5'Z" s zoo 60 190 
LCU 115'0" 34'0" lZ 4'0" ll 450 90 165 
LCU 118'1" 34'3. 5" 7 S'Z" 19 500 100 16!-

Mlne11raeP!u 

· )II!( Wlae.,..aapinel• a critical func:U•u1ln tba initial pbaeee of combat oparatlone 
on Inland waterway•. Tbe LCVP &Dd LCPL can be rilaed with 1011ar and draa11a1 equip
ment. H-eftr, the preaant aoaar equlpnwat (AN/SQS 37(XNH cLJea not 11¥1 •Wflciant 
rana• for epeecle Ia axcau of 6 bote, which aN Nquired by the tactic11l altuatlon, 
Adclltioaal la·cowatry craft capabUity exleta with 3-NSC and 12-MSNL. Two &dclltiODal 
boat• ahowa Ia Tabla .8-4 caa be uaad Ia lha ialand watarwaya wbich pl:'eclomllla~ eoma 
of the ...... foraat rapoaa. · 

TABLE 8-4. t.UNESWEEPERS (U) 

Spae4, 
Boat Lan&th Beam lulola Dr eft cr ... Function 

WSL 36'0" 11'7" 10 3'1" 4 ......... apia. 
WSB 57'6" 15'6" lO 4'0" ' iWiae-•• piD& 

~ 
p{) Fo~ ~·~ta operation• In della area• 1111ar the -. or on lara• .aa'rieallla rbwra, 

1upport ablpa which cu pro.W. commaad headlauartare, llallcaptar baHa, patrol craft 
tancla u, and lira aur, . ... ,A U lie aeeclad. llltlilla all'rir-•t mo•t ol the 111pp0rt ahlpa 
would come from MMahad LIT ... LSD cla .. ahlpa. Oft •om• oa-eJa,n oparati-, It 
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may be ad.rutaaeoua to uae deatroru with 5-iacla aun• and oa rare occaalooa u J..PH 
c:ould be uaecS, Table B·S •b-• tbe mo•t Ubly c:udiclat .. for aupport 1btpe from the 
preaalllly avaUabll type•. 

TABLE 8·5. SUPPORT SHIPS,( 

s,..d, 
Boat Leqtb a .. m kDotl Draft Crew 

LST 300' 50' 17 . 17 8Z 
l.SW(R) 197' 34'6" lZ,6 (15) 138 
lFS Z45' 39' 15 10 16Z 
DE 306' 37' Zl 11 150 
DE 306' 37' Z4 14 zzo 
LPH 500' 65' 19.5 zo S40 
LSD 457' 7Z' 1S.4 17 Z65 
AIU. CoovertacS LST 

RVN Water Craft 

)ll(siDce the Wuetrattn anaa for t'lll _ _,fore at warfare •tucly wen cllollll Ill tbe 
Rep~~bUc ol Vial Nam, tbe curnllt water-c:raft "'uipmallt avaUabte Ill that c-try ia 
atno Ill Table 8·6 (tbe Junk neet Ia not lllcluolecl), 

TABLE 8·6. SHIPS AND BOATS, VNN(S) 

Crall Num'lllr Craft Num'lllr Craft Number 

PCE 3 LST 3 LCW 66 
PC 3 LSSL z LCVP 71 
PON lZ LSIL 5 STC".AN 46 
NSC 3 UIN 7 Vedette Zl 
NSNL lZ LCU 7 Senice 16 

Tlalo c:ompo~~UI• ol tbe VNN J.lvu Alaalllt Cir~l (aACi) 11 1llow11ln Table 8-7. 

-

. 

I 
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TABU: 8-7, COMPOSITION OF RJVEI\ ASSAULT 01\0UPS (S) 

BoaCI Zlat Und Zlrd 24th 25th 26th Z7th 

LCM (CommaAdamant) I I I I I I 
LeW (Monitor) 1 I I 1 I 1 
LCM (MociUied) 5 5 5 l 6 5 4 
LCVP (WodUled) 6 6 • 4 6 8 8 
STCAN 4 4 4 4 4 4 l 

Total 17 11 19 u II 19 16 

Air-Support Syatema 

(1/ Aircraft ayetema are required to proride a bal&.•c•cl fore• capabUlty In c«nbat 
operatiou, Ill '"naral1 tlwlaa ayatama acld to thl capability o1 a lore• Ia each o1 tlwl fh-e 
fuoc:UODal anaa of o'ltellliiiiCII, mc*Ulty. flnpgwar, c011U11&114-control commwdcatlona, 
&1111 aarvica Uld 11111r.J eupport . Collllterlaearaency operation• ill awamp fornt en• 
viroamenta are particularly clepelldeot upon the capebllitlu which can be provided by aD 
appropriate mix ol aircraft IY8lama. The•• requinmeata are made e~~pllclt in Section 
Ul. 

Rotary-Wina Aircraft 

Jill( fha .... ral cllaracterietice olrotary-wlat aircraft ayatama are''"" 111 Table B-1. 
1\otary·•lat aircraft llan Mea particularly uaaful Ia countarineuraancy ope ratione due 
to thlir hoveriftc ...S nrtlcalrnoftmant capebilltlae. Slaca 1962, '""ir uae ae -apon1 
platlonna llae eipUican&ly illcreaead Ia ScNth Viltaam. 

Li&ht Fl•d-WLDa Aircraft 

Jf!. Tha ,_ ... a cllaractarietlca ol .. aactad Utili tiud-wlat- aircratt eyetama an ,,,." 
iD TaW. 8•9. Tile - IYileiD ol particular illllrall il thl OV-IOA mulllple-millioa 
Uchl-a11'11141 reco-il-r aircrall. AI the tt- ol report wr.&&q, thia aircraft eyetem 
had - ..._ thriNCh acceplallce teete. lte deeltD capebUltiaa for rai .. ioa accornplieh
ment iacllllla armed ra~iaeaaca, doN • ....,n, c*larvati011, utUtty/carao, medical 
aYacuatioa (1 linau), troop traaeport (6 troope), ...S amphibiooaa .,.ration with pontoon•. 

Amehibiu Velliclaa 

yt{ Ill~ ..... ilil'aa .. ui,.....at - - throuth a ••amp forut with aay areat 
.,utty, tbara it a DIM for 11191dbiue to lalld troopa and car1o from watanraye which 
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T.I.U- G-L CIIAIACTIIIIInCI •IOTA&Y WIIIG AIIICIUT ITITIMS "" 

~-· a. - iild1i - - a-. CSiiW - - --... w ... "'""· PIIJ!ooM c:.pochJ. c. a. ..... -· ,.. .,_ ._..... c-.1 'r)po lb •• lb .. .... aoll'r .. ,..,. lor Acfl • . 
CIIMtM (IIU) c... ....... ....... I,UO '·"' tM 400 ~ 11.1 10 10 1.1 1 
Ol'o&al UM)II) -- - I,UO 1,111 - 400 <a II ,. .. • •• 1 
llll·ll (VIA) UIIIIIJ 1,1110 .,,., ~.na 2.1110 116 110 lW'I ... I 
UII·ID (VIol) UlllllJ ..... ... ··- a, toe no 110 111 ' I 

UII.U - UlllllJ &latUw 10 Ull·ll wldl ...- IlDia. - ·-· .... USMC oiOCIIGIIIa, ......at wppon .... ...,... UIUC 
Ull-lr (UIAP) Udllly -liM to UH·ll wltll -· -· ud ....,_ aodlllcll-; tlllllllc- '"""" 
CH-41A (UIMC) -- ll,tOO u.• ••••• 110 110 I 
UHo41A (IIIII) 

__ ,... 
11111111110 CH-41A M -~·-I«,_,.., mlll-lrcn API ud AOI ccnbot .,..,. .... 

Cll...-rA (liM) - ......... 33,1110 11,1U ...... 10,.4 ao laO 1110 lH Lll ,, 
Ill! .a (VIA) --... ' "I'M" 1,100 J,llt ... 400 .. 11.1 11 .. Lll I - 'JM ---- I, TOO ··- 1,.0 - 11t 111 a.o 

UIUC 
~ (UIAP) OMI- ..... ~.- 100 .. no 2 ...... (liMP) Qoola- •.• o 1,110 110 .. no 

-~~ (IIIII) lllilltJ 10,100 1,100 f,IOO ~,. 1312 111 
01-MAIC (liM) IIIIIIIJI'r-'> 11,100 ,,,.. .... 1,100 Ill 101 101 lit ••• UH.atDII (IJIUC) UtiiSIJ """'"•• H-14AIC 
111.-;n (IIIWJ A•' 2 .,.,. 

Qaf .... tc. udlt'~W~~Me I,.UC.II• ........ (IIIII) - 11,110 tt,IOJ '·'" 1to 124 ... -- (IIIII) -- llallu to IH4A .... --- I• _..,_,. 
.ot...C (IIIAP) ~ · llall .. to IH-1' bot .... c11o11po r .. <&110-._ 
CII-MA (II~ ,_,... 11,1110 11,100 to ... .., .. lOt I 
CHoNA (IIIWC) -- 11,4&4 10.110 1., .. 1,- 610 • 
(;)~0..~~ ... ~~-~~~~U~H-~d~~~~~TM~•d~~~~.~U~-.cy~~.----------------------------------------------------------------
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have muddy bottom• and baak8. Tabla B -10 ezhlblte •om• chara~larlataca ol aalactad 
amphibl.ul vehlclee. 

TAB.t..E 8·10. AMPIUlUAN VEHICLES VJ( 

Leqtl&, Width, Cirowacl Preuura, Waiaht, Payload, W&'-r Speed, 
Vehicle U.Cbea lncbaa pel lb lb kDotl 

W-114 168 94 4,5 15, 100 z,ooo N.A. 
W·116 liZ 82 Z, 4 10,600 3,000 3. 5 
W·lU 191 106 7.3 13,860 3,800 3,0 
XW-548 1.:!7 106 7.4 Z4 1 450 10,000 3. l 
XN-571 Z34 64 Z,l 7, 700 z,ooo 1. 8 
Warab acraw (Sea below for det&Uad cliecu .. loa) 

ui) The deiiiD ch&racwrietice of tba marlh Ierew IDcllcat .. Ita appllcabUity to the 
awamp lor"t envlroDmant. Tb .. a ch&racwrlatlca are exhibited In araatar detail than 
thoea for Tabla B·lO. 

g4 Curl'- W.nh-Scraw Prototype (RefereDCe 8,1) 

WI .. IOD. "Economically tl'-lport ala combat equipped troope plue drivel' throuch 
freah and ealt ••'-~"• ower aUidy baacbea, rice padcllee, -amp•, mudbullta, earth• 
worlla, 10111 Uld occaaloaally croea h&rd elll'fa:a roade. " 

Waybt1 eouncle 

Vehicle , Z335 
Driver 175 
Fuel&DcloU 175 
Payload 1050 

Oro .. welal&t 3735 

01'0111111 pre .. ure Ia 0, 9 pel 
at Z·l/Z lacllee peDeti'&UOD 
for 3735 pOW&cle 

WUil ...... 
De••·-

I. 7-17. 4 bote 
6,5 bote 
ZO aapla 

.. , .. "' . 

Dlmenelone 

Lenllh, owrall U'8" 
Width, overall I'Z" 
Halabt, overall 57" 
Rot&r apaciJll 66" 
Rot&l' diameter (dr~~mJ Z6" 
Rotar clia.w.tar (bellx) lZ" 
Hull arOIIIId c:l.araac:a ZO" 
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.. ........ 

EJ!fl.ne 

Fuel capacity - 45 1alloD1 
Fuel - laeoliDe 

B·ll 

~et bonepower - 116 hp at 3600 rpm 

Seccmcl Generatl011 (Plamaed) 

Weilht1 eowuta DunenaioDoo 

Payload zooc. lAnath 
Hoitm1 ••iaht 3500 Beam 
Ciro11 ssoo Heipt 

• 

Cirowu:l pre .. ure I pel Rotar diameter 
Blade• 

160 hp WiL .. 10 L JUI'I ranae a' ma:dmuru epeed 

Performance (MAximum aeeed), knot• 

Water 
Mud 
Manh 

u 
Zl, 7 
17.4 

Can he rna~ ti'aUerahla ud towed at SO mph. 

Weapon Sxeteme 

17' 
9'11" 
4'5" 
Zl" 

<''·S" 

~ Thie eectlon Ia prlmuUy. concerned with tbe orclnaAce uuta .. oclated equipnwDI:, 
Althoqh tben la a lar1• va~lety of -•po'le curnDI:ly aval.lallle, tbe enrirOIIIllent place• 
~BUY COIIItralnca which hamper tbe~r eUecttw 'uH, Terram Uld Wlatatloll, weapg~ 
platforma charactuletica and atalttllty, and eDYlftl-ntal deterioration of automatic 
equipment all lend a hand to the •ladYt elope of tbe eUectlw curv... On the otllar 
hand, the prime tar1ece are ll.aalca.l to pan-1; r .. ladvaly email &lid unarmored 
watarcrafte; and Upt fariJltlee fol' tralrtlrlc, ema11 arma Uld WMpOU rna.afac:ture Uld 
repair, medical, c:-UIIicatiGDI, Uld r.....ay. eo- -apon emplacamaate baYolYtac 
0, 50-cal machine puiUid 57 o'!' 75-mrn recoUla•• rua .. wW he enc-terad, The 
1uaral c:baractarletlce of Ch.; ewamp foreet ana• pnda•• erdanelva '-lin~ Uld 
other heavier field fortUlc:adona. 1D the maJority of combat eltuetlon~. the r~e• are 
fairly ehol't, but rapid lin lte'"oma• a ncauir-ne. SiblatiODe aleo occur lD which 
tbere Ia -e.a direct lw of •llht to tbe tal'pt. 
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·-~- - r - a ,... Tbe enrironmeat, platform cbaracterintlca, aDd the operaalDD&l r-aulnmcntF ba\IW 
been taltea lllto accowst 1lmltUII the -aulprncllt lilted. The foll-laa necttoa1 

ltemlae tbat equlprnellt wblcb cu be u .. d enn thov1h nome of it may need "Pir&clinl for 
1reater eUectlvene••· 

Small-Boat Armament 

~Per-l, Up& automatic weapoDemplacemente, aDd local watercraft tar1ete1 

•~rt-rup fire lllpport, Uld 1uppreF1lOD of ambu1h-type attack• are the principal 
firepower requlnmeatl of patrol, mlaeiWHPiDI1 Uld trauport boate. The w••JIGII• 
for tble J'112JIOie1 wblcb cu be m-ted on tba boat• under dllcu .. lon1 may be Flllll• 
marlaed lido (1) machlae lllll•• (Z) 1naade 1aua~bare, aDd (3) mortarn. Jt wUl be 
auumed tbat ,.,._.1 will t11o be equipped with appropriate 1mal1 armn. 

,/.The characterlatlce of applicable orclaance in the•• ermament cate1orlee are ,c;:.. Ia TabiEE B·ll tbrou1b 8·13, 

TABLE Jl·ll. MACHINE GUNS ,.( 

Wei1bt, Leqth, Vo, Rate of Firel rd£mia aan..e1 meter• 
Weapon 1b Ia ft/nc .... Elfec 8u .... Effec 

5. 56 mill IZ 31 3,185 750 2.50 100 Z1 700 1,000 
7.6Z mm 13.8 t3.1 Z,750 650 200 100 3,900 1,100 
0. 50 cal Nl5 65 5t.5 Z,l35 950 100 to 6,100 1,800 
2Z nun lldCIO 150 z,no 450 4,to0 
40mmWK3 Ul z,aoo lZO 9,950 

TABLE 8·1Z. Ga.ENAD£ LAUNCHERS ~ 
wet1bt, Dilpat~ion, Rate(Max), aan.. •• meter• 

WeapoD 1b ActloD mUI rcl/rraia .... MIA 

to--w79 6.2 Top 1enr opeal"' 5,30 6 400 30 
tO-mm!Ww 19 Hallll crank 5 250 400 30 
40·DIIDXW129 40 Electric 5 250 2,200 30 
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Weapon 

60-.;_ MZ 
81-mm MZ9 
81-mm MKZ 

----. 
&&i&AiiT = 

B-13 

TABLE B-13, MORTARS~ 

W'eiaJat, Diep~~reiOD, Ammo, W'ei1bt, 
lb mUe lb 

4Z 
93.! 

580 

13 
IZ 
IZ 

3 ,Z 
9.1 
9.1 

Rate, rcl/mia Ruyle, meten 
Wax Su.e Wax Min 

35 
Z4 
Z4 

18 
z 
z 

1, 810 46 
3,650 Z75 
3,650 Z75 

Lar1e-Boat Armament 

J4 The oame armameat ae lietecl for email watercraft can of coune be ueecl on the 
laraer boate, 1a aclclitloa, theee boat• caa uee heavier equipmeat euc:h ae recoWeee 
riflee, mi.De projector•, rockete, flame thi'OWen, &Del m&aualaw>•· The c:haracterh
tice of thle orciDance an aivea iD Table B-14. 

TABLE B-14, MEA VY ORDNANCE 

Weiabt, lb 
WeapoD WeapoD Ammo. 

Rec:oUle.. Rifle• 

57-mm Ml8 .... 4 5,6 6 z 4,Soo Z3 
75-mm MZO 1 ... ·ZZ. 37 3 1 6,400 30 
90-mm M67 35 9.Z5 10 1 Z,300 30 
106-mmM40 Z75 37, 0 I I 7,700 30 

Mk6 Mod Z - Mk7 MCI'! 4 Pro,l!ctol' 

Klfllll 3Z8 519 100 45 

Ro.:lult Lauacher 

3,5-ia, MZO 15 1,5 u 4 810 110 
66-mm M72 4,2 2.3 1 1 1,000 

Flame Thro.ren 

M8 14 IZ 4 eec 45-60 
E3ZRE 24 26 5·6 aec 45-55 

• f ........ .... .._.~ .... .. 
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Naval pill ll ud 5 lDCbeal cu be aMd for tiN eupport. Tbe cllfflculty ill a 
amp uavlrOftmeal I• the eballow w.ter wblcll elltencll a couUS.rable clietance from the 

ehore.llDe. Howewr, tlulee pll8 cube mtNIIAcl oa l1MI cleetroyeu, ia1bore fiN 1upport 
ebipe, Uld the LSW(RI ebCJWD lA Table 8·5 o£ die eupport eblpe eecUoa. 

Rotary-WU.a·.folrcraft APm .. meat 

,.t( The we...- eabiJeteme carnally available whlcb appear the moet applicable tor 
c~rics.rlltlCIIlla ewamp warfare an ~~ lD Table 8·15. The prillcipal appUcatt011 of 
moet of th .. e eyeteme to cl.ta bae beea oa tbe UH-1 "l'l" aircraft aiDe• liMy havw beeD 
ueecl tiM moat at aa annacl belicopter la South VietD&m. 

TABLE 8-15. ROTARY-WlNG·AlRCRAI'T ARII(A),li:NT ,.( 

·----.-------------------~------------.u------------------

M-6 

M-16 

M-Z 

C8U-148 m.,. ..... 

2 pr- 7. 62-mm MCi'a 

2 pr - 7. 62-mm MCi'e 
7 pr - 2, 75-la. FFAR 

z - 7.62- mm MCi'• 

Z4 pr • 2, 75-Ua. FFAR 

M-75, 40-mm G. L. 

8LU-J/11 fraamencaUon bomb• 

Ftaed Willi Aircraft Armament 

Total SubiJ'•llm 
Weipt, lb 

I,ZSO 

211 

856 

Firiaa Rate 

550 BA/mln/Ff! 

550 BA/mlD/IW' 
6 pr/lec · 

550 U/mla/Ff! 

100-JOO rpm 

f~ The weapaa 1abeyatelll8 wblcb are applicable for conaicleraUoa ill _...,., warfare 
a.f";llown In Table 8 - 16. s. ~ Sactaoa V for add&U~ e-ta. 
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APPENDIX C 

POTABLE-WATER DENIAL 

I~ A major objective in any-ria &hat of duayiq the enemy the ruourcee with 
whid!t;' coatizwe hie actiritiu. Tile awamp for .. te wblch are in c:lo18 proximity to 
aali.De water create an envirOIUDeat which place1 a premium on potable water. The 
denial of potable -tu, .. peclally duriq the dry eaaeon, ie an eUectiva operation in 
ewamp foraet warfare. Tbil appeDdD ie devoted to a brief diacuuioa of water claDial. 

Waa'a Water Requiramen&l 

p 1a a temperate climate an avnaae adult requiraa about Z. 5 Utan of water 
claily b( which about l, Z lital'l may be iD llquida (RaferaACe C-11. The remainder ie 
obtained fr01n watu iD aolid foode aDd from oxiclatioa. Evan uDder coadltiona ol faetina 
about 0. I Utar muet be taken ill liquid fonD aDd ae much apia obealaad from oaiclatioa 
aDd nleaae ol callul&r watal'. Under extrema cODClitioae of beat the am01111t of water 
loet by the body, ud boooce the amount which muet be taken in, will be araatly in• 
cr•a•ad. Survival iD daeal't conditioae ba.1 bean .. timacad to be !0 daye at 7':' r, 5 daye 
at 100 r, and Z day• at IZO F when all water i.Dtake i.1 etoppad. Tbe requirement for 
water wW be draatically inCI'e&led by any ineult to the body which c;au••• ••aatl.q, 
vomitin&, clilnhea, or polyuria. Ae much ae 14 liter. may beloet daily in eweat and 
uriDa and anothu I liten from the aaatroi.Dteetiaal tract. 

vt( U11111 the value of z. 5 litar1 daily a1 a very coaaervative level of require• 
manti for a man ia the tropiu, wa cu calculate that each 1Ddividua1 requiraa ZO a&Uone 
over the period of a month. For a force of 100 mea the nec .. eary Z, 000 aaJ.lona 01 
-tar may become a cl'itical item ol eupply. 

,.( There are three waye by which daa water eupply cu be controlled: aource 
d.J,~coraaa cleatruction, aDd water contamiA&tloa. To achieve aourca daaiallt ia 
nacaeeary to mabltaia phyeieal control of the eource, aa by a permanent military auard 
at walla or poade, or to render the eource unueabla ae by fillill& iD waUe. Storaaa 
deatructioa requiraa the demollUOD ol tanka, dame, lUke a, or wbateYar coatablare an 
uead for Uae -tar. Water cCIIltamillatiOD requlna the addkiOD ol eo-daiq to the 
watu whida wW make it uapotable. 

.J fA the awamp foreat araae the dUal ••pply ol water 1a from the eatrapmelll ol 
rain J!:.~, !he lmpol'iallola o1. water, or both. At tba pl"fioe• Uma cOII&rol ol the rain 
by forclq c:louda to drop their IDI)iature ou&eide ol the operatioMl area ie aot faa 1ible. 
DeD1al ol nia aource _,ar -- come lnm operatiau aaalaat 'he collcctioa all.d 
•soraaa facilWea, DeBial ol illlpol'ted water caa be oblalaecl -Y lata...UC:Uoa ol lila 
llnpol'tatioo route a allll by acUOD aaaiaet the eto .... a lacilw ... 

-
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~ The remablder of &hie appendix ie an .1av .. u1atiGl ol methocla lor water 
cleDial aa4 lo~ oUeuive actioa dai'OUp the -ter fllpply by mean• ol cbemical. 
CODt.uniuJita, 

Chemical CoataminatiOII ol Water 

saf The add.iti011 ol dlemical contuninanll to water il difficult to obacure becauae 
of tile taate ol-y dlemicall. Howner, &hia fact can be tui'MCI to JoodadYIDtaJI by 
deliberately aelectilla ch-ical.• which bave a atroqllllpleaiiUlt oclo~ o~ tute, The 
Foepective cidDkar ia tho repelled by tha water. Other addiUv .. caa be iadudecl to 
produce pbyaiolopcal .Uecte iD aay who caa ipore the bad odo~ o~ talte. 

SelectiOD of Chemical• 

~ Tba WWer a .. ea~ch Co~ratiOD condur.tad a au~dl (ReleriDCe C-ol) far 
cbami-.ala wb.ich would ~oder lr&ill iaeclible by octo~ to taete o~ which would bave 
pby•lolopcal .Uecta on aayODI aatiAJ them. Tlaa lilt ol caaclidate chemical a which 
they c-pileclwaa aea~cbed for po .. ible material• l.n the preaeal applicati011, and 
three matuaale appea~ to bave application l.n the watn•de$1. problem. Their 
propertiu are ahowa l.n Table C·l . 

TABLE C- t. PROPERTIES OF THREE POS$l.BLI: WATER CONTAMINANTS~ 

Be DAB Bal'i111n Chlo~ide Carbachol 
Effect: Bitter taate Cadaa11tic, Crampe, 

vom.itilla, hyperteneian 
ballucinationa 

Medical doaa: 10 m1 zo to lO m1 0.6m1 
O.ZtoO.Iml 

Lethal do••: IZO m1lk1 (rate) 0.11 haa bean 100 m1 fatal 
fa&al in •••• than 
90 lllllkl lllcNra 

Calo~: Li1lltbrowa Colodeae Whit• 
cryetala 

Odor: (Unluaowa) (Ualtnown) Odorla11 

Taata: a:.ramelyllitter (UIIkno-) (Unlulo•n.l 

Solubilily: I J/t m1 I 112.1 mJ 1 all m1 

...... .. ~· -

I' 
I 

r 
I 

I 

1: ,. 
!! ' ' I 
[ !• 

j 

~· ' ,, I 

~ ~ 
' It 



-
fll The firet of the three, BeDAB (Beuy1 Diethyl Ammoaium Beuoate), would 

be ueed to impart a bitter taete to the water. Te.te by the Miller Reeearcb CocporatiOil 
llhowed that 0.10 aram per ZOO arame olrice made the rice completely Inedible. Thie 
ie a ratio of one part in zo, 000. Since Be DAB ia detectable in water at one part in 
5001 000 it eeeme reaeonable to anume that water will be undrinkable at the eame 
ratio as that which made the rice inedible. Thie will be a c011centration ol Z5 times 
the detectable concentrati011. If thie ie true then it would require ODly 9 mWiUtere 
(0. 3Z Quid oa) to make SO pllone ol water undrillkable • 

., Barium cbloride when adminietered in do••• of about zs ma ie a r.athartic. 
At hilher do10e it caueee vomilinl and hallucinatlone. The letl'l&l doee ie not ae far 
from the effective dolO ae it i8 for the other two material• and for thie reaeoll there le 
a hijher riek in ite uee. Safety factore and the attendant rieke wW be coneidered in a 
later eecti011. 

~ Carbacbol producee cramp• and hyperteneiOD. It hae a very 1- effective 
doee1 very deeirable here, alld a lethal doee which ie well above. 

Jll Odore call be ueed to diecouraae the uee of water. Many chemical compoude 
are extremely odiferoue in email amounte, are -tar eoluble and are available com• 
merclally. Amona the three aiven in the followinl paraarapbe, one ie a p• (hydroaen 
eulfide), and one, the mercaptan•, include• a whale family of compound•, all odiferoue. 

Hydroaen SuUide (HzSI 

f1{ Hydroaen eulfide ie a 1•• at ol'dinary temperatur... 1& ie nolved •• a waete 
prodllc:t in a variety of chemical proceeeee. J&e induetrial importance u .. mainly in 
i.te danaeroue pnpertiee and dieaareeable odor. 

J When expoeed to 1- c011centratione of the 1••• local irritation of the eyeit, 
noee, and throat eneuee. A concentration of ZOO parte per million i1 eufficient to cauee 
eymptome in man. t:xpoeure to 1000 parte per million ie rapidly fatal. 

"Hydropn eulfide il ealuble in water to the exton& of 4)7 m1 in 100 m1 of cold 
water, 1811 cml in 100 m1 at 40 C. Amounu far len than thie woolld make the water 
very ullpleaeaa& to drink. The water could be made potable •a•in by the addition of &DY 
of the metallic ealte. 

Pyridine (CsHsN) 

vJ{ Pyridine i1 a practically colorle11 liquid havln1 a ebarp penetr&tiJII odor. lt 
ie available c-merclally and ie uead in the maDUfacture ol vitamine1 eulfa druae, 
rubber, and water repellante. 

-.- .FIE 
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~ Tbe immediate eUect:; of iDbalatioa of pyri.U... in man are QuUJai of the 
lace, quicke!Uq of the pulae allll reapiraUon, temporal headache, ll.dcliuaa, uuaea, 
vomitina, and nervouaneu. Ita toxicity ia, bo•ever, not vary 1rut aad a 10 percent 
aoluUon bu been uaed medicinally in the treatment ol aathma. When in1eeted Ia lar1e 
amount• it affect• the central nervoua ayatem a11d tend• to produce dyapnea and aballo• 
reapiration. wr1e doua act aa a hurt poiaon. 

,.( Althoup pyridine baa toxic eUecte wl.en admi.nietered in lar1e doua, it 
lhoullbe re1arded bare aa uont.oxic. Tbe clil~aUon reellltinl from additlan of pyridine 
to a •eter COiltaiaer wuler fiald coadit'-e .-ol&lcl probably be too 1- to induce m&l'lted 
toaic etfecta, lte priAcipal fwactiOD -.ollld be to mUle -tar ••npalatable beca11ae of i&a 
odor. Tile amount of pyridine ftich lt •oulcl be neceuary tn adcl to a 1iven amollnl of 
water in order to make i& unpalatable b no& Uo11fft, 

Mercaptan• 

yl The contamination of water by diaperaion of chemical• thr011pout the vol11111e 
of th" v.·.&ter may prove to be impractical becau• of the •eipt of the material wtaich 
m111t be added to do an effective Job. A more elticient method may reelllt thr011p the 
uee of a~artace-coverU.C chemical a. CutaiA alcobola of hip moleclliar •ei&)tt are 
uaed t11 prevent aurface evaporatiOD from 1ar1e bodiea of water, l'lleu material• 
have fairly lofll moleclllea, one ellll of which ia hydrophiUic and the other il hydro
phobic , Tba molecule thue fioatl uprilht Oil the 111rtace of the water ud forma a 
unimolecular layer. U one of the atr0ft1er awellin1 mercaptan• were milled •ith the 
alcohol, it wollld float on the aurface fol'mecl by the aicobol and form an extremely 
oditeroua barrier. The barrier thua formed would be nontoxic but ~d make the 
water extremely unpleaeant to drink, if no& lmpouible, Thia pouibUily need• more 
inveeti1ation aince the thin layer of marcapt&A mipt be aubject to breudo- by 
llltrav&olet hpt. 

)4{ Chanucai contaminaata can alao be ueed aa paycholo1ical weapon•. Pyricllum 
haa blten au11e1ted (Reference c- Zl aa an additive to 1rain coa&aminanta, The ett .. ct 
of pyrldillm ia to turn the urine a brilht reel , 11 ie oontodc a11d •• effecLive U. amaU 
doaea, len than S mWi1rama. Ita cllaadYaatal•• aa a water contamlaant are that lt 
ia not vert 1ol11ble and that the cryatala are a brllht red. Water in which lhe cryatela 
were lliuolva4 would be tinted and, therefore, anyone clri*inl it -u111 not be too 
aurpriaell •hea the urine turnecl reel. 

,; A better paycholo1ical -•poa weulcl be cliaocllum phenotatrabromopllthalein 
aulfoaale (BaP) . Thla dru1 Ia uaM medically &A Uvar "claaraace" teata . Wllaa in-
... ced it Ia aaid to color ur&ae bript rM to aa intaftlo bluiM purple. BSP ha• a laln&ly 
aci• ta•te llte(arence C- l) and l• ralatlwa\ y colorla... a la .oc lulowa at thaa tillle 
whether an eUectlve do•• can be o'lltainell at l...ta wlaare ~e taeto allll color of the 
wator aolutl011 wUl not be 110ticeablo. U ao, &lila would be a wary eflactlva p•ycholoalcal 
weapon. 
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Delivery '>I Material. 

~To 1~1D an 1dea of the amounte oi the varioue material• wbkb would be 
nece.,ary tor a patrol Lo carry, let 

D be the doee to be aclmlaietered, milli1rame 

V be the Yolume ol. the cOAtamiDated water 1 iallOill 

S be the eample of water taken from the total volume, in which the 
doee ie admillietered, fluid ounce• 

U be the unit amOUDt of comamiDat.lDI material added to the total 
volume, milll1rame 

then the c011tamlalnt conceatration ia U IV and aince D = u: 
u • ua.2Y s 

,.( Ae an example euppoae that the water container bolde 50 1&11ou (V ,. 50) and 
it ie r.;UIQed that the doae ie to be liven lD an &-ounce drlnlr. (S • 1). Then U'" IOOD. 
A lood etron1 doee oi Carbachol ie to be liVeD, D • 1, 6 m1 (double the medical doe e). 
Then U • IZIO Jill. Tbie ie the amount which muat be added to SO 1allone of water to 
auure a doee oi 1. 6 mJI:. At thia rate only 0. Zl pouDda of. material are ueded to effec• 
tlvely cOiltamlDate 150-lallOG container•. 

;s(' IXfec\lve amountl of. BeDAB could be included with Carbac:i.ol to impart a 
bitter taete to the water and combined lD water- aoluble capaulea. Then could be die· 
peneed in the ume way ae diac~aued for the biolo1ical materiall. 

-' Oa••• .:u be tranepor~oe. '" preeeuri••d containera '-t~ipped with a nor•lo:. 
The noaale muet be of. ,a type which will ral•a•• th~ 1a• in amall bubblee, otherwhe 
the 1a1 will rile to the eurface wllhout beiDI abeorbed by the water. Aa an aid in pre• 
ventlDI the wate~ near the -ale from beiDI eaturated with tha 1a1, it may be nece .. ary 
to have the IU diapenaed throup a ler.llb of. tubiD1llavlD1 many email perforatiONI. 

~ Ordinary aeroaol-type cane are not euitable lor traneporti"' the 1a1. They 
are ordlDarlly preuuri ... d to about 70 pel, wbicb ie too low to hold enou1h 1a1 for thh 
purpOie. 

,./ Lab;)ratory bottle a of bydro1ea eullide are marketed by the Mathe eon Company 
in a 1(~ 1-IAcb else. Their 1ro•• wei• : i• 4 pound• and the container wel&ht ia I 
OW\C... The wei.U ol the contalDer 1a• ie ), 5 pounde. Silu::e HzS hu a apecific 
volume of. 11, 1 cu ft/lb at 70 F, lbe volume which tbe 1u will occupy at one atmoepllere 
of. preuure and a tempe reture of 70 F ia 11. 1 " J. 5 • Jl. 15 cubic teet. One volume of. 

~ .. ,, -



f 7 I Jtl!• 
c-6 

water wW cliuolve Z. 9 volume• ol HzS at that teruperature eo the saa Ia one ll..ctle wi.ll 
aaturate JI.IS/Z, 9 • U, 4 cubic feet, or 100 aaUone of water. At thi• concentration 
the water would be lethal but it would emeU eo bed that it would not be pouible to 
drink it. 

utf At the other end of the ranse, the odor of HzS in air b detectable when the 
Cllllc~tlo4 ie aal- aa one part Ia 7 x JOS, U we arbitrarily auwne that water 
cOfttalnins cliuolved HzS bec:omea undrinkable at the c:ODCeatration whic;b ...,ould c:auae 
irritation Ia air 11 part Ia !10001 then one bottle ul the pa ie auflic:lent to render about 
145 X ao4 saUone of water undrinkable. Thie ie equivalent to about 4. 5 acre-feet ol 
water. 

¢ Tile prir.c:ipal cliaadvanbJe in uain1 1aaee to contaminate water ia the weipt 
of the cGiltainer . Tile beet proapecli.,. uae of pa contaminant• ia asainat very larJe 
valwnea d. water and ualas a pa boule equipped with a •1- diapanaiq noaale. 

Biolocical Contamination ol Water 

J1l{ Biolosic:al material• have a lllll• hiatory ol cliae .. e reauitlaJ from the c:an
tamination ol pure water. That the reeulte of auch contamination c:an be very aerioua 
wee demonetreted lathe 1933 Cbic:aao apidamic ol amoebic: dyaentary ila which I, 409 
people were inlected and 91 died (Reference C-41 when waete water JOllnto the 
drinkin&·water aupply. 1n 1943 harbor water waa accldalllal1y lntroduc:ed lato the 
drillklas water on a ebip Ia a Weat Coaat alaipyard and 1, 719 became W (Reference C-41. 

"' BioloJlc:al c:ontaminatillll 01 water can eaally be accomplialled. A number of 
a .. nt• bavt been laveauaated and varioue methode of delivery are available. However, 
a seneral diecu .. ion ol thie method of water deaial bae a bi&her c:laaalflcation than 
thia report. 
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