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Artillery Operations 


Afnjor D. Qzrinn 

Royol Azrstralion Artillery 

OPERATIONS i n  Borneo differed frnm operations i n  World W a r  11, 
Knrea, and in more recent times, Vietnam. There were many problems 
which had to hr solved in the gunner world hut they w r c  problem 
which h a d  t u  be solved -and in fact were solved hy the junior officer. ~ 

Bornco operations hegari in  December 1962 when Ilritish Forces 
cntcred Brunci Statc in order to suppress a n  armed rcbellion. This  
rehellion, \rhich had spread to the Fourth and Fifth Divisions of Sarawak. 
\viis quickly crushcd and by April I963 the situation \\.as quiet. 

T h e  crcatioii uf hlalaysia prnduced a n  immediate reaction froni 
Indonesia and by /\usitst 1963 British Forces were engaging Indoncsian 
inspired terrorists crossing the hla1aysi;in horder. 'These crossings were 
most numerous i n  the First ancl Sccund Divisions of Sarawak. in latc 
1963 there \vas a strong incursion in the hnrder arca of the Tawau 
Residency of Sabah. This was dcfcatcd in December 1964. 

,\s the British Forces defeated each incursion, sn the pattern of 
terrorist activity changed. More Indonesian regulars n'erc introduced to 
strengthen the terrorists and incursions became shallow hit-and-run attacks 
-mainly by night -across the border. 

Therefore, to cnnihat thcsc tactics the Rritish forces were mainlv 
deployed in fortified p a t s  close to the horder from which intensive patrols 
and ambushes were cnnductcd. In the rear areas patrols and searche  
werr conductcd in  an attcmpt to disrupt the communist elements. Success 
\\'as only achieved hy an immrilinte reaction, day or night. 

~~ 

nlnior Q a i w  grudunteil f rom the Roynl Military College in December 1956 and 
i w t s  d o t t e d  tu the R A A .  Af ter  n ntmnd~er of regimental appointme,ttr he wns 
jmsted to 102 Field Bnttery R A A ,  4 5  l . i ~ h tRegiment R A  in FARELF i,r Septenrher
1963. 1n 1961 he Teenrd in Snmumk cis II t roop  commnndccr witk 70 Light Bnrrcn. 
R A  mid i n  Snbali n I I  troop c o m ~ v n n d ~ rw i l l >  170 Jlerl RI?. I l e  later ret~rrr:erlt u  
S(nma.nk itr 1965 u,itk 102 Fd Rty.  

I n  1967 Afaior Quitin t v m  n s t d e n t  <!Itlie Defcitcr Service Stnf Colle,cc 
i u  lridiii and i,t 196s n rtadent 0 1  tlm Ar~rtmliur StnfJ College nt Qtreerrc l i f .  
u h r e  this essay U'RS writ ten.  H e  i s  p r r w n t l ~ ~cumr8innding 107 Field Battery R A A ,
I4 I.isht Regimewt R A  in FAHELF. 
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It has already bccn pointed out that the British forces were actively 
engaging the Indonesian terrorists in August 1963; yet it was not until 
June  1964 that the gunners were used in their primary role. 

T h e  first artillery unit to be deployed in Borneo was a battery 
from 45 Light Regiment, Royal Artillery; in support of 99 Gurkha 
Brigade, which at that stage controlled a front of some 400 miles-the 
First, Second and Third Divisions of Saramak. T h e  directive to the 
brigade commander from the Director of Operations was: ‘to deter the 
enemy from crossing the border and if he  d w s  to give him a bloody nose.’ 

T h e  cry was for infantry and in the initial stages the gunners 
operated in this rolc while thc guns n ~ r cleft in storage in Kuching. 
One  troop was deployed in Western Sarawak and there they spent months 
in patrolling, ambushing tracks and in caring for the locals. In the mean- 
tinie important gunner techniqurs became rusty and almost forgotten. 

In  March 1964 the hatter? nxis changed over and 70 Light Ihttcry 
RA was deployed in the Sematan District from a minesweepcr. Their 
task was an infantry one nlso. After a few weeks the battery was 
redeployed, one troop going into camp near Kuching to give support in 
the  First Division, the other troop being sent to Batu Lintang on the 
border in the Second Division. 

T h e  troop in First Division then spent an arduous three months 
conducting cordon and search typc operations- the net result heing the 
capture of two Indonesian illep,;iI immigrants who had been living in the 
area for ten years. Rleanwhilc, the other troop had bccn mortared once 
or twice but had not been used io a gunner role. 

In late May 1964 the troops changed over and the troop in the 
Second Division w a s  supporting the 2’2 Curkhas. T h e  commander was 
told that his t rmp  would be used as infantry but after a few hours’ 
discussion the battalion commander was persuaded that this would be a 
misemplovment of artillery. This turned out to be a wise decision hecause 
on 13 June  1964 the most successful ambush at this stage of the confronta- 
tion was sprung. Twenty Gurkhas ambushed a party of one hundred 
Indonesians in thc Batu Lintang area and the effwtirv support from two 
guns prevented the Indoncsians from counter-attacking. T h r  Gurkha 
platoon commandcr, who w a s  subsequently awardcd the Military Cross 
wrote: ‘The fire support given by the gunners prevented the Indonesians 
from overrunning oiir positivn. Thank you.’ T h e  next week a single gun 
was deployed in the Lubok Antu arca in support nf another Gurkha 
platmn operation a n d  once again the artillcry support was succcssful. 

, Is  a result of these two successful opcrations thr  cry non, went up  
for guns: guns were wanted everywhere, and at once. Therc i i r re  six 
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guns to cover a 300niile front and gun positions \\'ere reconnoitred, 
orcupied and tasks registcrcd. T h e  guns Ivere deployed singly. some by 
air and some by road. Administration and technical repairs nerc  among 
the problems that had to be ovcrconie and as there were only three gun 
fitters in the hattcry they spent thcir time hitch-hiking by Iiclicopter 
from gun to gun. 

Occasionally an ,&er went out on patrol, leaving tlic gun area 
i n  cl:argc of a sergcant. In one case a young officer did this and was 
successful in breaking u p  an Indoncsian ambush with artillery fire. Me 
rece i td  a commendation from the Erigade Commmder for his successful 
action and a hlast from his hattcry commander for leaving his gun- 
both hy the same pmt. As a result of the shortage of forward ohservers 
each platoon commander was issued with a 'Child's Guide' for directing 
artillery fire. 

In early 1965 the British forces tverc increased and eventually there 
were three batteries in the First Divisim instead of one troop. However 
one battery, 102 Field Battery, Royal i\ustralian Artillery, was supporting 
three battalions. Besides its own six howitzers the battery had under 
conimand two medium guns and another section nf three howitzers from 
a British b;tttcry. T o  overcome the prdilcms 01 the hatter? crlmniander 
dealing tvi th  three battalion commanders each hattalion w a s  allocated 
an artillery offirer to cnntrol the supporting artillery. This arrangement 
also provided alternative conununicati~ins for thc hrigade: in fact the 
hattcry net stretched over 120 miles. 

In  one particular incident at Plaman Rlapu a platoon of Royal 
Rlarines was nearly overrun by a superior Indoncsian force. The artillery 
support was ineffective hecause the ncarcst registered DF was one thou- 
sand metres away. This Icd to a re-examination of the DF tasks surround- 
ing all the border outpmts and the two troop commanders virtually 
bccame gypsy observers. wandering from outpost to outpmt registering 
the DFs. After weeks of painstaking work every h i d e r  camp was protected 
hv DFs one hundred and two hundred metres away from thc wire. It 
w a s  not uncnnimon during the registration to have a round hnunce off 
the wire, hut then this is nothing new. 

Registration was :i problcm as mnst of the outpnsts \wre surrounded 
hy hills and dense rain forest. Naturally the first round had to fall in 
ii safe area and in most cases it could he heard hut not seen. Tu ovcrcome 
this problcm registration w a s  commenced from a helicoptcr. T h e  artillery 
ohscrver on the ground \vould then complete thc task when he could 
ohserre the fall of shot. 

With unreliable maps. suspect meteorology and difficult navigation, 
fire planning in support of opcrations was difficult. Operations would 
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be planned well in advance and all manner of intelligence was used to 
plan patrol ruutes. When the route was decided upon the company 
commander and his forward observer would select the most easily identi- 
fiable features along the route. These features were silently registered 
and as the patrol moved so the guns laid on the target in the immediate 
vicinity of the patrol. This  system was also an excellent means of 
repnrting positions instead of using other codes. 

T h e  gunners did nothing new in Borneo; they were just flexible, 
and in some cases unorthodox in their approach to the problems which 
arose. T h e  lessons which can be learnt, or relearnt, from thc use of 
artillery in the recent Borneo campaign are many but the main oncs may 
be summnrized as follows: 

Single guns do deter the enemy. 
Gunners should be employed as gunners, not 3s infantry. 
Communications can be made to work whatever the dis[:l:icp. 
An unusual problem requires a flexible and unorthodos appruach. 
T h c  techniques of technical p n n e r y  remain the same ivhatever 
the tactical problem. 

hlONTHLY AWARD 
The Board ut Review has awarded the $10 prize for the best 

ori 'nal article published in the May 1969 issue of the journal to 
Cofmel E. H. Smith for his contributirm 'Command and Control in 
Battle'. 



The Western Soldier 

versus 

The Communist Insurgent 
Brigadier C. N .  Burclay CBE, DSO 

British Army (Retired) 

RIILITARY experts hare heen puzzled in recent years by the frequent 
lack of success of the Western soldier against the Communist insurgent. 
T h e  former- with his suphisticated weapons and equipment such as jet 
bombers, tanks, and helicopters-might be cxpccted tn achieve decisive 
and quick results against men armed mtstly with only their person:il 
W'cdpUns, without any regular supply system, supporting aircraft, artiller)., 
or other i t e m  which the Western soldirr regards as essential. 

Explanations for this 5tate of affairs often are more in the nature 
of excuses for failure than \,slid reasons. hlany of the reasons or excuses 
arc trivial and include the obvious assertions that the insurgents are 
Lighting on their home ground and are little affected hy bombing bccausc 
they operate mostly in small parties and have nu installations worth 
bombing. There are, however. several valid, fundamental reasons for 
this lack of success by the Western soldier. At the same time, there arc 
indications uf possible remedies. 

The Problem 

In  order tn place the specifics of the problem in their proper con-
text, we nccd to recall that the Communist system of warfare is based 
on the teaching of Mao Tsetung who prescrihes operations in three stages: 

Subversive action within the enemy country. By means of 
propaganda and incitement to violence, to subvert the minds uf 
the population so that they either welcome and help the Com-
munist forces when they arrive or remain apathetic. 

Brigadier Barclay wm commissioned in the Camcronianr (Scottish Rifles) in 1915 and 
served in both World Won I and II.  He commanded n battalion at Dunkirk and 
later SLIW service in north-west Europe and South-East Asia. He is one of the Editors 
of Brassey's Annual and formerly Editor of The Army Quarterlv and Defence Journal. 
This article is reprinted from the February 1969 issue of Military Review. 
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0 T h e  infiltration of small parties of guerilla fighters who seek to 
terrorize the inhabitants into active support of the Communist 
cause and dislocate thc process of government. 
T h e  regular forces of communism march in to consummate the 
victory after it is considered that the first two stages have been 
thoroughly effective. 

Not all military opcrations which have taken place east of Suei. in thc 
past two decades have conformcd to this pattern. In Korea, stagcs 1 and 
2 werc imperfectly executed by the North Koreans, and stage 3 started 
t w  soon. T h e  result was a war which began in World W a r  IIstyle and 
finished as an inconclusive linear war of attrition, u'ith both sidcs cccupy- 
ing entrenched positions like those on the Western Front in World War 
I. The West learncd two Icssons: 

0 Asiatic Cammunist forces arc largely invulnerahle to  air honi- 
hard men t. 

0 T h e  Chinese Communist soldier is a formidahle opponent. 
Although we are nous dealing with Communist Vietnamesc instead of 
Chinese, both of these lessons have heen confirmed in Victnam. 

T h e  Communists also havc learncd the lesson that suhversive and 
guerilla operations pay a better dividcnd against Wcstcrn troops than do 
operations on a World W a r  11 pattern. 

Malaya and Aden 

In Malaya frnm 1948 tu 1960, operations followcd the Mao Tsetung 
dcctrinc i n  the first two stages. Stage 3 was ncvcr rcachcd. Stagcs 1 and 
2 wcrc only partially successful, and the Communists were unable to 
deploy sufficient forces for stage 3. Although it t w k  British Gininion-
wealth forces around 12 p r s ,  thcy c\mtually succccded in bringing all 
of  Malaya back to  a condition of normal 1:iw and ordcr. 

Experience in Aden bcforc the British withdrawal at the end of 
1967 is hardly typical. T h e  terrorists there may have had some Communist 
backing, but wcrc mostly inspired by Arab nationalism. British troops 
acted more in a policc rolc than a military capacity, hut  it was once again 
demonstrated how difficult it is to  prcvcnt acts of sabotage and murder 
conducted by determined infiltrators who do not wear uniforms and who 
resemhle the local inhabitants in appearance. 

T h c  confrontation between British Commonwealth and Indonesian 
troops in eastern Malaysia (North Rornen) is also not typical. T h e  
cncmy were not Communists but  Indonesians who were fighting in an 
area snmc distancc from the heart of their homeland. T h e  operations were 
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on a small scale and consisted mostly of clashes between patrols. I t  pro- 
vides, however, one important lesson in demonstrating tliat well-trained 
regular trmps can heat the Asiatic guerilla at his own game. British 
patrols-Gurkha units in particular -gained a markcd ascendancy over 
the Indonesians, and this led to terms for thc cessation of the fighting. 

In 1965, US Armed Fnrces were committed to comh;it in Vietnam. 
Since then, tlicrc has been a steady buildup nf strength until, by the spring 
of 1968, US land, sea, and air forces exceeded onc-half million men. 
Without this niassivc intervention, tlicrc is little doubt that the Com- 
munists would have overrun all of South Vietnam and Iirulxibly be well 
on the I Y J ~to doing the same in other cnuntries of South-East * h a .  

I ‘10 nut profess to know how LIS <hvernment and military officials 
rated the prnspects of carly success when they cmbarked nn this coursc. 
Eut ti) many outsidc observers, it seemed likely that the matter would he 
satisfxtorily resolved in a matter of a year once the United States had 
deployed a sizable force. 

This has not Iiaplwncd. After more t h a n  three ?cars of bitter fight- 
ing, Communist guerilla lighters and sahotcurs -the Viet Cnng-arc still 
in control of large areas of South \/ictnani and are still ahlc to commit 
murder iind outrages, and carry out ambushes in parts ol the country 
nominally under thc contrd uf the South \’ietnamese Government. 

Communists Miscalculated 

T h c  Communists have completed stage 1 of hlao Tsetung’s recipe 
for war and have gained a considerable nieasurc. of su 
the spring of 1968, they erred in thinking that the time was ripe for 
stage 3. Stage 2 was intensified by acts of sabotage and murder in all the 
cities and large towns of South Vietnam. At  the samc timc, major units 
of thc regular North Vietnam Army IVCIC brought into action. In most 
cases, these were at battalion strength, but sometimes, particularly in the 
area of thc demilitarized mne, full divisions were depluycd. 

There is little doubt that this action was expectcd to bring decisivc 
results and a victorious end to the campaign. I t  failed. T h e  guerilla 
attacks on the cities and tuwns did not bring about a re\dution or uprising 
in favor of the Communists, and the larger formations and units found 
that, in largc-scale operations, they were no match for US troops and 
the brtter trained of thc South Vietnamcsc units. T h e  Communists had 
miscalculated in believing that stage 2 had advanced sufficiently to permit 
a successful launching of stage 3. 

Throughout these years of combat, the LIS Air Force has played ;in 
important part. ConventionalLtype bombs hare been droppcd in niassi\rc 
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quantities on important targets. T h e  Communists surely have been 
severely handicapped by these operations, hut bombing has not proved 
decisive or as effective as anticipated, Losses in aircraft have been heavy, 
mainly due to  anti-aircraft fire from Soviet and Chinese-made anti-aircraft 
weapons. 

In  this campaign, n o  serious military commentator contemplates the 
defeat of the forces of the United States, South Vietnam, and the other 
allies. O n  the other hand, the Communist forces have proved hard to heat, 
and there is a long road to travel before they are decisively defeated. 

We may now examine some of the causes of the difficulties euperi- 
enced hy the Wcstern soldier in fighting the Communist guerilla, n<Jt only 
in Vietnam, but in hlalaya and elsewhere. In  this cunnection, it should 
be noted that the campaigns of terrorism started recently by the srrcalled 
African Freedom Fighters against the countries under white control i n  
southern Africa hear a strong resemblance to the methods adopted by the 
Viet Cong in Vietnam. 

Factors Governing Success 

There appear to be three main factors nccessarv for success when 
fighting Communist guerillas: 

a A high standard of tactical skill in thc infantry--particularly 
at patrol level. 

a T h e  support of the civil population, not merely passively, hut 
io an activc capacity. 

a i\ goud intelligence system at all levels. 

T h e  forces of the Western Powers h a w  not always k e n  conspicuously 
successful in these respects. 

T h e  great advantages enjoyed by thc modern guerilla-sahoteur arc 
well known. H e  usually oprates  in his own territory; he  can pick and 
c h m e  the time and place of his activities; and he can minRlc with the 
population from whom he is often indistinguishahlc. To these and other 
inherent advantages must be added that his operations are usually skilfully 
directed at a high level, and the men who carry them out are well trained 
in tactics and in the use of their weapons which are of a simple design, 
but  of good quality. 

There is little difficulty in training the Western soldier to handle 
his weapons efficiently. However, it is not easy to attain a standard of 
tactical skill superior to  that of the guerilla. That  it can be done was 
demonstrated in the campaign by the British in Malaya. British trmps 
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and Gurkhas showed a degrec of tactical skill superior to the pe r i l l a  
cncmy. However, these comparatively small-scale operations were con-
ducted mostly by regular, long-service volunteers. O n  the Malayan main- 
land, about 60 per cent of the fighting infantry were regular, long-service 
soldiers. T h e  remaining 40 per cent were national servicenien except in 
Gurkha units which were all regulars. 

T h e  situation is different in Vietnam, with opcrations being on a 
vast scale. In these circumstances, most of the men are short-service 
draftees or rcscrvists whose standard of training- tactical training in 
particular-cannot possibly be as high as that of long-service regular 
volunteers. A draftee who serves fur only two years requires eight to 12 
months to train to a good combat standard and he dcployed in the theatrc 
of operations. T h e  US forces in Vietnam suffer lrom the great disadvan- 
tage that a high proportion of their men serve in thc thcatre for only 
one year. 

There is a belief among many people that, comparcd with thc 
technical arms, the infantry soldier's task is an easy one. There can he no 
greater mistakc. T h e  high degree of tactical skill required by the modern 
infantryman is one of the mmt difficult arts in the military curriculum. 
T h e  late Field Marshal Lord ilrchibald P. Wavell, whose combat experi- 
ence was \aurlcl\eidc and cxtendcd ovcr a period of approximately 40 ycars, 
once wrote: 

The art of the Infantryman is less stereotyped and far herder to acquire in 
modern war than that of any other ami. The role of the average Artilleryman, fcn 
instance, is largely routine; the retting of a fuse, the loading of a gun, even the 
laying of it. are prucesses which iincr learned, are mechanical. The Infantryman
has tu use initiative and intelligcncc in almost every step he moves, every action 
he takes on the battlefield. We ought therefore to put our men of best intelligence 
into the Infantry 

As a result of experience in nurma in World W a r  11, Field Alarshal 
Lord William Slim said: 

The actual task of the Infantryman requires from him a much hi her 
standard of training and a much greater power to think and act and act q u i h y ,  
than that needed by any uther arm. 

h l d e r n  cxpcricnce shows conclusively that the first requirement 
fur success against the guerilla-saboteur fighter is a highly trained force of 
infantrymen. I n  jungle, swamp, or mountain, where the supporting arms 
find it dillicult to operate, this requirement is even niorc important than 
in more open country. 

T h e  subrcrsive propagandist and thc Communist guerilla mix with 
the civil population and often closcly resemble then1 in appearance. 
Obviously, if the civil populatinn is friendly or overawed, their task is 
made easy. I f  the civilians are hostile, the task is diGcult and sometimes 
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i m p s i b l c .  Clearly, it is a primary task of Western troops to gain and 
maintain the support of the civil population. 

This  is not to be done by idealistic slogans. People who arc starving, 
ill,  and living in the middle of a battleground want help to  grow their 
crops, and need doctors, nurses, and shelter. Above all, they want to be 
sure that, if they help the Western troops, they will not hecome the 
victims of Communist reprisals. 

Occupy Small Areas 
Once the regular troops occupy an area, they iniist stay thcre. They 

cannot expect help from the civil population if it is known that they are 
likely to  withdraw and let the Communists return. Moreover, burning and 
destroying villages hecause of a suspicion that they harbour Communist 
fighters is a policy of doubtful wisdom. The Communists may well be 
unwelcome visitors in a friendly village. They arc armed; the villagers 
are not and, therefore, have no alternative to admitting them. It is much 
better to  occupy a small area and prntect it propcrly than a large one and 
l a v e  its inhabitants open to Communist reprisals. 

Another factor G f  success is intelligence. In  great wars such as 
World Wars I and 11, military intelligence is mostly on a high, or strategic, 
level. I t  aims at discovering when and where the enemy’s next major 
attack will he delivered, the movement of forces from one theatre of opera-
tions or front to another, the enemy’s manpower situation, and the state 
of his armament industries, his morale, and similar matters. 

I n  operations against Communist insurgency, some of these matters 
are still impxtant  although the intelligence is dirrctcd to a much lower 
level. This  is tactical intelligence and is concerned with small enemy 
concentrations and camps; stores of fowl and ammunition; and, ahove all. 
prior information about impending ambushes, acts of sahntage, and 
attacks on posts and defended villages. I 

Tactical Offensive I 
I 

It is only by the plcntiful and prompt supply of information of this 
type that thc guerillas’ plans can be upset and the regular troops assume 
the tactical offensive. The surest way to failure is to  assume a defensive 
posture and await attack or ambush. T h e  guerilla hands must be sought 
out and destroyed before committing their acts. This  is n o  easy matter, 
and 100 pcr cent success is obviously unattainable. However, as was shown 
in Malaya and later in Borneo, even a mrxlest degree of success in offensive 



operations pays a good dividend. T h e  guerill:is become dispirited and 
physically exhaustcd and eventually abandun the contest. 

Without good intclligrncc, these rrsults arc unohtainahle. Clearly, 
intelligence is tied clmely with g~indtactical training and thc cooperation 
of the civil population. Highly trained troops will automatically provide a 
large measure of their own intelligence at a lin\, Icwl. If ceoperation with 
the civil population, including civil police, is illso good, a steady Row of 
information ahout enemy activities is assurcd. 

Finn, can these requirements for drfmting guerillas he met? 

In the deserts of the Middle East, and in much [if the open country 
of Europe, the airplane, the tank, and the Inng-ranxe gun or rocket can 
often play a decisive role. In  the jungle a n d  swamps, and sometimes i n  
the mountains, of South-East Asia, the enemy cannot he seen from the 
air or by the artillery ground ohserver, and the tank cannot operate because 
the terrain, exccpt on roads, is mostly unsuitahlc. 

In these conditions, the infantry snldicr -nperating on his feet with 
little morc than his pcrsonal lvcapons tu h e l p  him- is the unly arm 
capable of attaining decisive results. In my vieiv, this is the crux of the 
entire matter. I f  the infantryman is highly traine(l, then the other rrquirc- 
ments will come easily. 

Difficult Problem 
T h e  dilemma for the United States is this: H o ~ v  is it possible to 

have highly trained infantrymen in large-scale mwzcas operations, as in 
Vietnam, in an Army where a high proportinn of thc soldiers serve for 
only the short period of two years? 

This is a difficult problem. A g w l  prolmrtion of i n ?  31 years of 
army service \vas spcnt in training infantry soldiers, dircctly nnd indirectly, 
and commanding them in battle. Special thought i p i i s  given to minor 
tactics,. Even with the long-serrice soldiers which the nritisli Army rc-
cruited in pcacctinic brforc World War 11. and the cxccllcnt training 
facilities often available overseas, it w a s  no cas? matter tu produce a unit 
really well trained in minor tactics. I n  I w r .  with men enlisted only for 
the duration, i t  was even mow difficult to attain :ihigh standard of tactical 
training once the peacetime junior leadcrs had gone -thmugh casualties 
or through attrition. 

This problcrn was n r solvcd til my s:ltisfactiiin. I IOW 
the increasingly high standard of intelligrncr and education aniong 
Western soldiers, it may noiv be possiblc to put the short~scrvice comhat 
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soldier in a position of tactical superiority over the Communist guerilla- 
saboteur. The following suggestions are offered: 

Ensure that the men of hest intelligence and physique are put 
into the combat a r m - the infantry in particular. The  sucalled 
technical arms should nut be given preference. There is no  
higher grade technician than the well-trained infantryman who 
always hears the brunt when the p i n g  is toughest and the 
tcrrain tw dilficult f o r  the other arms tu operate. 
T h e  basic personnel in minor tactics are the junior officel-s and 
non-commissioned officers -the men \rho, once trained. train 
the men under them. In times of peace, i t  is not diflicult t u  
provide junior leaders of this stamp from among the long service 
professional soldicrs, and they \vi11 liist for a short time when 
war begins. After a few months, however. when casualties, 
wastage, and dilution due to the formation of new units nr the 
activating uf &I ones tiike their t d l ,  thc supply begins to run 
uut. If opcratiiins are on the scale nl Wurld W a r  11, Kurea, or 
the campaign i n  Vietnam, the stanrlnrd of minor tactics gradu- 
ally deteriorates and can become tlioroughly bad or practically 
non-existcnt. 

To prwcnt this trend in a big war of long cluratinii is difficult. Most 
milita? skills such as weapon training, signal prwedurc, and dcfcnce 
construction can he learned as a drill, and quickly. by intensive methods. 
But thcrc is no short-cut to the art of minor tactics in which the snklier- 
and the junior leader in particulur-must usc initiative and intelligence 
i n  every iiiove. T h e  solution lies in taking timely action tn secure a stcady 
flu\\. of gmd junior Icaders. 

I n  World W a r  TI, this matter \vas nnt tackled seriously in the 
llritish Army until Iialf-way through. By 1943, some impro\miients had 
been made, but many units never attaincd ii high tactical standard. I n  
the meantime, battles and engagements were lnct, mainly in North Africa 
and often due  to a low standard of battlefield tactics. 

I t  should be part of thc mubilizatiun plans of every Defence 
Rlinistry to establish schonls of instruction at various levels for teaching 
minor tactics to junior lcadcrs as soon as it becomes clear that big-scale 
opcrations are impending. A carcfully thuught-uut plan SLIT instruction 
in this subject would provide a continuous flow of instructors for existing 
units, and instructors and a cadre ,if junior lcaders f o r  newly raised, or 
newly activated, units. If the existence of the problcm is realized at the 
outset, its solution should not hc too difficult under nindern conditions. 

Another important matter is that a tcam functions at its best when 
the members know, and have confidence in, each other. If its personnel 



TFIE WESTERN SOLDIER VERSUS CO.\I.\lLISlS1 ISSURGEST 1 5~~ 

are continually changing, i t  loses ellicicnc?. Some changes ilrr inevitable 
in w a r ,  hut, in tactical units, they should br reduced to t l w  iiiinirnum. 

i\ LTeater proportion 01 training tiiiie should he clevnted to tactical 
training. There is a tcndcnry to slnvd t i n  much :it \vc,ipim training 
\vhich is comparatively easy to arranjic, \vhercas tactics ic inorc trouhlc- 
somc and requires cnnsi(ler;ihlr prcliniin;iry thought. With more tinic 
devoted In the latter suhjcct, short-scr\,icc nicn should attain a degree of 
proficicncy which cnablcs them to he ellicicnt followers, i f  not instructors 
and Icadcrs, in the Iirlcl of minor tactics. l'he inventive officer, with 
sufficient seniority and ;iuthority to inlluencc training. will h a w  little 
difficulty in adapting his methods and or%inizing instructiiin to suit tllc 
men and the conditions :it the timc. 

1 ani convinccd that i t  is the \wll-tr;iincd, lightly cquippcd infantry- 
man, operating on his lert. \& ran  bring victory against thc Communist 
guerilla-cahnteur. The supporting arms -aircraft, artillery, and tanks-
should he used to the full, but experience h a s  sho\vn t h a t  they Cannot 
be decisive. T h e  mare difliriilt and rnrl<wdthc country. thr less effectivc 
they hecnnie. 

OFFICERS AND hlEN 

Art tlioii officer? tir art tlwu base, wrnmrm, and popular? 
William Shakespeare, 1564~1616K i u y  I(enry V ,  Art I\', Sc. 1,37. 

I hare not seen m e  suldier perform any one act cif x l i 4 i i i i n  worship
i n  these Catholic cuuntries, excepthp making the sien uf h e  cross 
to induce the perqde r r f  the country to  Eire them wine. 

Ihkc of \\'ellinRtun. Barlajor, Septernhcr 8, 1809, 
to J A n  (:harler Villierr. 



A soil common to many regions 
of defence interest to Australia 

Alnjor A l .  R I .  i'an Geldei 
Jloynl Australian Engineers 

FOREWORD 
ALTHOUGI4 this article is based on the author's engineering experience 
with laterite in the Northern Territory, Thailand and Vietnam, to a 
certain extent it consists of extracts from other sources on the subject. ..1hc wish is tn cxpress in terms as simplc as possihle the nature of thc 
material known as laterite, as there is a dcarth of information pmsessd 
hy the Australian Services on the properties of this material, found in 
nimt regions where Australians may he callcd upon tn serve. T h e  article 
will fulfil its purpme if i t  promotes a general interest in the material by 
the Arms and Services, and a specific exploratory interest by the Royal 
Australian Engineers. 

Introduction 
Most Australian soldicrs who h a w  scrved in trnpical areas h a w  

come across a rrddish soil which they have successfully swallowed as 
dust, used tn  M I  sandbags, dug w e a l m i  pits in, or simply watched 
engineers push from Point A til Point B. Tliosc who were more ohservant 
would have noticed a reddish-coloured 'buckshot' gravel or large red 
stones being used tu  construct the hasr or a road. and brownish grave 
licadstones in the middle uf a ~ d d yfield. Invariably they would have 
hcard the term 'laterite' used. 

They  would have been nu  more puz7Icd than Francis Buchanan, 
a Scottish surgeon-cum-historian \rho travelled widely through India at 
the beginning of  the 19th Century. He noticed the ferruginous deposits 

M a j w  ran Gelder, who groduntcd from RAlC Dirntroon in  1955, was allotted 
to the RAE and early biographical detnilr are rhmvn i n  previous issuer of the 
journal. In 1966 Major van Gelder attended the Staff College at Queenrelif from 
where he was ported 01 OC 23 Conrtmction Squadron at Holmor thy .  In February
1968 he was reut IO I'ietwnt ( IS  OC 17 Constrrrction Squadron. A gradriare in 
civil engineerin2 and economics he gained his Master of h g i n e e r i n q  Science from 
the University of h ' S W  i n  196X. He is present1 D M G  in DPSIA) at A H Q .
Canberra. An rwtnbridged vervion of this nrticle dalr more compmhenrisely n ~ i t k  
the nature of the mnterial, and ccwieiit nnd liwie stabilization in comtmctim. 
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which cnvcrcd large :iri,;is <)II ndi i i  :in11 ~ ~ r c ~ u m o I ~ I y ,Ihcc:iiix~it \vas used 
by the Indians in tlic construction nf lhuildings, gave the material the 
name of 'laterite' (from the Latin loter-:I brick). 

Francis Buchanan \\:IS not to knon tliiit similar dcpnsits orcurrcd 
in many other areas of the \vorld. Cupious literature of tlic last century 
and a ha l f  reveals that laterite in some f o r m  01 another wcurs in such 
widely separated reginns as Nurth America, South-East Asia, Australia, 
Arabia, and Brazil. Geologically ancient dcpnits are even more wide-
spread. 

[Vhat has stimulated a great deal iir research and literature nn 
laterite is tlic fact that, dcpcnding on tlic parent rozk, the laterite can 
contain tlie commercial ores of alunlini~1111,iron or nickel. The threc 
latter nietals are i11 great interest t u  Australians today. T h e  variable 
chemical roinpositiun nf priiirary latcritr depends largcly on relative 
proportions of the ttro lateritic con~tit i ic~its -the hydroxides of ferric 
oxide ;incl a lumin iun~  Llltra h:icic rocks ivliich contaiii trace amounts nf 
nickel may, under trupical-humid w d i u i n g ,  give rise t~ latcritcs en-
riched i n  nickcl in the f o r m  of gcnthitc o r  garnierite, \vliich are \wietirs 
of serpcntinc. 

This article will cndca\uur to cxp1:lin tlic origin (if laterite and 
to clear up :I Fen. or tlic iiiisconccptioiis :IS t u  its nature ;and properties. 
Because \'ietnam is thc country i n  \I Iiicli ;\ustralians arc prescntly serv- 
ing wr shall have a look :it the gcolog:). 01 Phuor T u y  l'rovince and 
speculate ( i n  tlic absence (if hrm data iin soil proprrti 
of the lateritic soils i r f  that province. I3ccause the sc 
engineering problems sniiie time \rill ulsn he spent on a feir suggestions 
in r e ~ a r dto dust abatement, and methoils t n  inipruve the usefulness r l f  
laterite for  road and airfield construction. 

Definition of Laterite 

Where hcttcr to find ;I (lcfinitinn nf latcritc than Irom ii collection 
of papers' which reviews the termincrlc~g!. tlie chemical, physical and 
mineralogical charactcristics. physical ~ ~ i i ~ i r ~ i n i i i c n t ,  parent iiiatcrials and 
the proccsscs of formatiiin. 11 \ m s  dclinc(l iic ii 'highly weathered material 
enriched in iron a n d  iiluiiiiiiiiinl, pixjr i n  liunius, basrs :ind comhined 
silica, and hard or else sulijcct tu hardening after repeated wetting and 
drying, which may nr may not contain varin~is non-diagnostic constituents 
such as quartz and silicate clays'. 

~~ 
~~ ~~~

' Sirarajaringhan S. (and utl>er<I ' I  atmite'. Ailwitices i l l  Agro,tov,q Vd.  14, 1962. 
p p  1-16, 
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In  explanation, under conditions of tropical-humid weathering, iron 
and  aluminium (and tu a lesser extent nickcl, titanium. manganese and 
cobalt) form insoluble hydrated oxides. In  well-drained flat areas the 
more soluble constituents, including silica, the alkalies and the alkaline 
earths are selectively rcmoved. with resulting dcvrlopinent of cap-like 
enrichments (laterites) of hydrated oxides. Such rvcathcring diflers Irom 
temperate climate weathering, in which thc end prmluct is largely clay 
minerals (hydrous aluminium silicates). 

Iron rich or ferruginous laterite is largely haematite I-ezO:, and 
gcethitc FcO. (011) and may he an ore of iron. /\luminous laterite is 
composed of gibhsitc and hoehiiiite and is the principal ore of aluminium 
(bauxite). 

Clay minerals of the kaolin group are typically asswiated with 
laterite. Early resc.iirch previously considered laterization as profound 
leaching (dcsiliration) beyond ordinary kadiniration. 'Studies i n  tropical 
regions show that weathering nf alkaline silicates may yield gibbsitc 
directly without passing through an intermediate clay stage'.: 

1.aterites range from snft, earthy. porous material to hard, densc 
rock. Concretionary forms of varying size and shape commr~nly:ire de-
veloped. T h e  colour depends on the content of iron oxide (and is t h e w  
fore usually reddish) and ranges from \vliite to dark rrd or hrown. 
commonly variegatcd. 

Not infrequently the ferric hydrate occurs as siixi11 pisolitir nodulcs. 
Exposed surfaces of laterite are OF a blackish-hronn colour and nltcn h a r e  
a scoriaceous, lava~like appcarancc. \f7hcn Ircshly hrnken, laterit', shon.s 
a vermicular structure, has a pnrous texturc and is muttled with various 
tints of brown, red and yell,m.. This rather lengthy description is 
provided til assist in identification of materid suspected of bcing laterite. 

Two types uf laterites are generally recognizrd -a high-level 
primary or in si t i t  type  and I o w l c r e l  secondary o r  detrital (Ruchanan's) 
latcritc. W h a t  makes differentiation on thcse grounds so difficult is that 
under certain circumstances lateritic debris may re-cement into inasses 
which resemble the primary material. 

T h e  parent material greatly influences the composition of laterite, 
which may he developed from a variety of igneous (e .g . ,  hasalts and 
granites), sedimentary (e.g., shale, alluviums) and metamorphic rocks. 

McGrawHill, Encyclqmedia of Science and Technology. 



Misuse of the Expression ‘Laterite’ 

Because of its generally reddish colnuring and because of the 
abundance of red soils in tropical regions, most red soils hare come to be 
loosely called ‘laterite’. I f  we were tu consider laterite as a material occur- 
ring in various soils rather than a soil itself then the niisusc nf the 
expression wruld probably disappear. 

Tropicill red soils are invariably soils invnlved in the pnress  nf 
laterite formation. The! Iiavc not formed laterite in their profiles h o ~ v  
ever because of the absence of otic or more nf the conditions favourablc 
to laterite formation. Because [if thc gcdogical p c r i d  involved in the 
formatinn of laterite the engineer cannnt wishfully think that a heavy 
overnight shower is going to turn that iiselrss red dust into 3 good con-
struction material. It is interesting to note ii LIS Engineer Ileport states 
that only 30%of the mils of South Virtnam have a reasonable potcntial for 
laterite frmnittion. ‘The other soils itre either tocl wet (the Delta), too dry 
(the South-T.actern Chs t land)  or too rimuiitaiiinus (the Highlands)’. A s  
much of the actual fighting in South Vietnam has occurred in the hlckong 
terrace regions. soldiers \? i l l  cnntiniie to meet up with laterite on iiiorc 
occasions t h a n  this percentage \rould ioclic:m,. 

Fund;imcnt:illy, although laterite s1i:Ircs its red colouring with nIany  
soils, i t  diffrrs frnm clay soils i n  that tlir aluiiiiniuin is present as hydroxide 
instead of silicLitc. 

Again, althnugh laterite can lie correctly termed ‘gravel laterite’, 
‘laterite gfiiwl with some clay of low pl;isticity’ ur ‘laterite g r a d  with 
some clay d high plasticity’, engineers thrmsclves probablv c d u s e  the 
issue by using material called ‘poor quality laterite’ when they are really 
using clays. 

T h e  physical a n d  chemical composition of the particles comprising 
laterite is nut fixed and the particle size distribution can vary trcmcn-
dously. For example, a g d laterite gravel at 1.ee Point near Darwin had 
only 12%’pss ing  the smallest (clay-silt) sicvc. Some of the laterite samples 
at Long Ilinli i n  Snuth Vietnam had 4.1% passing the same sieve. W h a t  is 
important is that the clay be of low plasticity. 1.atcritc used nn the airfield 
at Ubon in north-cast Thailand was spccilicd so as not to hare il per-
centage greater tliiin 45% pss ing  the smallest sieve. A percentagc of fine 
clay is nf coursc nrcessary to give the matcrial good compaction charac- 
teristics. 

Sometimi,\ :I little too much clay is better than tnn little hecause it 
is simpler ti) improve the grading cliaract~ristics of the material I)? lime 
or cement stahili7a1ion than to delibcr.itcly in t rduce  fine material. 
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Geology of Phuoc Tuy Province, South Vietnam 
T h e  following geological notes are taken from a lecture presented 

by E. G .  Wilson of the Joint Intelligcncc Burcau (Australia) on 'Undcr-
ground Water and Wells with Special Reference to South Vietnam 1967'. 

T h e  geology of the area is comparatively simple-a hasement OF 
older rocks consisting nf grmite and schist is covered by a thick sheet r ~ l  
alluvium (about 303 Fe& in this area) and in some places rcmnants of 
an  extensive sheet of basalt overlies the alluvium. T h e  present day streams 
have carved broad, shallow rallcys in the alluvium and basalt in which 
they deposit their own alluvium in Ilnnd time. W e  therefore refer to the 
alluvium of the present stream system as t h r  Younger Alluvium. and the 
underlying alluviuni is known as tlic Older ~\lluvium. 

QIAGRAMMATIC CROSS-SECTION 

T h e  hasement 01' schist presents :I fa i r ly  rrgular hut uncvcn s u r l x c  
out of w~liicli hills of microgranite such as the l.ong Hili llills and Nui 
Dinh rise wcll above the countrysidr. 

T h e  Older i\lluvium hlankcts the uneven xirfacc cif tlic iinderlying 
basement with as much LIS 300 f w t  of sand, gravel, silt and clay, and 
various mixtures of these components. This iilluviu~n was depnsited tin 
the extensive flood plain of the hlekong that existcd at that tiinc. probably 
about a million years ago. 

An extensive sheet oF basalt I:i\.a Ron.cil out over the ;~lluvitim from 
a number of volcanoes in the area; the maximuni thickness 0 1  the basalt 
in the provincc was probably about 300-400 feet, hut i n  the southern 
part of the province nvar Nu i  Dat most of the b:isalt has bccn ircathcrcd 
away and all that remains io some places is proh;ibly less than 50 feet 
of reddish-brown soil with basalt hnulilers. T h e  'Horseshrx-' frature to the 
north of Dat Do is one of the volcanic cones that contributed to thc 
basalt sheet. 

With subsidence of the seaxrard part t ic  the area, btrvilms have 
deposited their sediment in allwial Rats. backshorc, swamps a n d  in coastal 
mangrove swamps. These sediments comprise the Younger /\llurium. 



l:iiiaIly, s i t n d  tv:ib thrmwi u p  along tliv hcadt xiid cxtciisivc sandy bciiclics 
clcveloprd; tlic shoreline iiiiy:itcd ~ i \ m r dwith the dcpmition of morc 
sand in the hack hear11 arcs. 

E. G. Wilson states that R late event i n  tlie history <,E the area was 
the formation of Iateritc within the znnc of uisonal I1uctu;itions of thc: 
water tablc in the Older i \ l luvium; latcrite c~incrctions of iron oxirlc 
wcrlie a Iiiottled and Icachcd Lone of silty pallid clay. In the hasalt areas, 
large houlrlcrs of ironstoiw uincrctiiins Iormcd in t l i c  red soil that 
nvcrlics the basalt. 

Laterite in the Area of Nui Dat 
Altliwph, a s  Wilson says, the pediipy of  Pliuoc T u y  Province is 

wry simple, there occurs a wriety rocks nnd history of soil formation 
to provide a number of pos ihk  explanations of the origin of the laterite 
in the arc3 cif N u i  Dat. 

US engineers on road construction in South Viclnam 

To further complicate tlir picture, t h r  province is the approximate 
meeting point of three ~rwiwrpliic provinccs of South Vietnam (US 
Enginccr Rcport) tlic I2lckong Delt2i t u  t l ic  \Vest, the hlrkong terncc~ 

to tlie north and north-\vest. iiiid tlic S m i t h ~ l h t c r n  Coastlands. In  addi-
tion, a line running north n i i d  south tlirniigh tlic middle of Phuoc Tuy 
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Province (approximately through N u i  Dat) marks the westerly extent OS 
a large basalt flow. 

I t  is safer tu accept the fact that laterite will form from a variety 
of rock or soil type as long as the physical conditions of formation as 
previously outlined are met. T h e  laterites may vary enormously in quality 
but this quality determination is very easily made by mechanical cxamin- 
ation and partially by visual inspection. 

I t  is concluded firstly that some of the laterite in the Nu i  Dat arm 
has been formed i n  the silty sandy ancient alluvial soils typically found 
in the Mekong Terrace region. Laterite forms in these soils arvund the 
original soil grains. Sccondly, because nf the additional presencc of the 
iron-rich basalt plateau soil, pcllct laterite has a h  been formed and, 
thirdly, because of the closeness OS the latcrite to the surface, n m t  of the 
N u i  Dat laterite is fossil laterite and no  Innger forming. (A  little niorc 
research into the exact nature of the Nui Dat laterite is obviously called 
for). 

PROBLEMS IN THE USE OF LATERITE IN PHUOC TUY 
PROVINCE 

Dust 
I n  dry weather any road surfaced with laterite and subsequcntl! 

untreated bccomrs very dusty. Not only docs the dust causr personal 
physical discomfort in living and working areas but it has thc follon~ing 
disadvantages: 

0 Rlechanical wear i n  equipment. 
Low speeds due to puor visibility. 
Hindrance to obscrvatirm from \diicles i n  convoy. 

0 Road hazard. 
Locs of fincs from constructed road surfacrs. 

T h e  overall classification nf excavated laterite is :I incdiuiii grar'l with 
some clay of low plasticity. O n  the assumption huwcvcr that at least 
some of the laterite of Phunc T u y  Province has similar ppdation and 
plasticity characteristics to thr  laterite (11 the Long Binl1;Lai Khi. areas, 
it appears that one pit can produce a numher of widely varying samplcs. 
At Long Binh thc percentage passing the Nu. 200 sieve ( t l i  clay-silt 
fraction) varied frmn 30% to 50%. Therefore to avoid as much dust as 
possible care must be taken to select the bcst material and not exploit any 
one pit or area indiscriminately. 

A poor lateritc has numerous weakly cemented gravel-six particles 
which tend to break down when soaked and mechanically graded. An 
nld road surface of laterite after alternatr soaking and drying. and s u b  
jected to heavy trafic, will break down into dust. Worse still, if a red 
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soil is used by mistake instead of laterite, the lack of compaction and 
higher dust nuisance will readily heconic apparent. 

Generally, in cornparism n i th  the US Forces, there was a rcluc-
tance by the Australian Forre to use dust palliatives. This probably stems 
from the shortage of water and hitumcn distributors, the slow rate of, or 
lack of emphasis on, the development of water w,clls in the N u i  Dat 
area, and an initial shortage of peneprime (bituminous priming niaterial 
or soil-hinder). 

T h e  main roads oF the LIS 1st Infantry Division hase at Lai K h t  
were sprayed with ti dicscl/peneprinie mixture ever? day. Not until late 
1968 \viis thcrc anv large-scale spraying of 1 ATF internal roads and this 
preceded the sealing pr<+yaniinc. T h e  Australian force should he more 
conscious of thc need tu lay dust and rst;ihlish itself with sutficient water 
and bitumen distributnrs. 

Alcthods userl hy tlic ;\ustrali;in Task Forrc to allay dust are the 
spraying of water, diesrl. nil o r  pcnrpririic. 7 h e  water is sprayed using 
distrihutors fittrd rvitli spraybars. Tkc  oi l ,  quite oftrn tlic waste products 
from tlic servicing of vchicles, is often hand-applicd, md the penepriiiie 
or diesel is sprayed Froni n hitunmi distributor. 

Smnc further points to iiotc i n  dust control are: 
0 \\'hcrc brine or \alt [vater is availablc this can he used as a 

simple expedient. T h e  sodium chloride is hydroscopic and 
ahsorhs iiinistiiri~ from the ;itni(sphere. It is particularly effective 
in thc morning before the surfarc dries out again. 

0 O n  the sandy-silt areas of the hlckong delta LIS engineers were 
mcccssfully using a diesel/peneprime mixture, fifty per cent of 
c x h ,  for laying (if dust. On the p w r  type of latrrite uscd on 
most of the roads in Phu i r  T u v  Province a mixture with only 
a small prriportion of diesel is advised. 

0 If  a hitumen rniulsinn is uscd the emulsion ran be diluted with 
watcr to lay dust on the clavey laterites. 

0 In all Cascs when laying latrritc dust, the siirF;ice should bc 
watered first to assist in the penetration of the dust palliative. 
When a \\'ater distributor is lint a i d a b l e  it  is hest to sprrad 
pcneprime (IT emulsion aftrr rain or early in the morning. Nu 
frrc water should hc lying on thr ground immediately before 
trcntmrnt. 

0 T h e  spreading of hituminous iiiitrrial in arcis which arc o t h r r ~  
!vise likely t o  he distiirhed I)! :iircraft or helicoptcrs has the two 
results of physicnlly binding the soil and prumoting plant 
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growth. The latter mill occur l ime  so if the ground bcneatli 
the bituminous surface is moist. Too much growth howerer will 
lead to  disintegration of the hituminous cover. 

Road and Airfield Construction 
Tlic use of laterite in constructinn can range from natural stone 

blocks; an  ingredicnt in soil-cuncnt bricks; or an aggregate for lo\\, grade 
concrete tn a hase or surface cnurse marcrial for ro~tds, airfields, helipads 
and hardstandings. 

Kangaroo Helipad: 1 ATF Base. Reconstructed and sealed by 17 
Construction Squadron RAE. 

Its mmt conininn uses in Phuoc Tuy Provincc arc as a hase cnurse 
for large scale construction (airfields and highways) and a surface course 
on minor roads. Extensive use of laterite for road construction inside the 
Australian Task Force base at Nui Dat continued up  to  the end of the 
'Dry' in early 1968. Even after this, and to make greater use of the self- 
elevating Euclid scrapers, the field squadron continued to use lateritc, 
particularly as a top course water seal over a blast rock hase. With 
extensive development of the Nui Dat and Ba Ria quarries and the use 
of the constructinn squadron fur road cnmtruction, the preferred top 
course bccame cruslicd rock. There w a s  ;inuther rc:isr,n for this hnwever; 
n laterite surfacc cannot stand u p  to tltc h i &  rvhrcl pressure of thc local 
heavily Io:idcd l ~ u l l ~ ~ c kcarts. Thc  narrrnv iron rims cut ~vhcclruts in :I 

laterite surface. 
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T h e  base courses of the reconstructed 1.uscomhc Airfield (Iiy LIS 
36th Engineer Battalion) and Kang:iruu Helipad (by 17 Constructinn 
Squadron RAEj were of laterite. Lwal  failures i n  tlie 1.uscomhc Airfield 
extensions appear ID have arisen from poor biturncm scaling technique 
rather than failure of the laterite :IS a base courye nnterial. Unless the 
final surface is carefully prepared for sealing the clay or fines content of 
the latrritc will not allow adequate penetration of the prime. T h e  aircraft 
parking hay and hardstand show failure due to inadcquate compaction, 
or compactinn not u p  to the standard of the m3in airfield. Kangartxi 
Helipad is nut subjected to wheel traffic (vehicle or xircraft) s o  is nnt 
adequately tested for compaction or quality of scd. (In most circum-
stances, ot course, traffic is hrncficial to a sealed surface). T h e  material 
used in the reconstruction of Kanpariiu Helipad was the in sitir latrritic 
material prnhahly originally impurtcd frum the laterite pit just outside 
the Task Forcc Lase. 

Compaction and Adequate Water 
Coinpaction lrithout adequate water will iil\vnys he unsatisl;ictirry 

and therr is nuthing murc I V J S ~ C I I I I  i n  civil rnpinecrinr: than compactire 
eRort applird t u  materials at miistiire contcnts other than uptimun~. As 
an illustration iif tlie importancr of nini:tiire c<nitcnt in compactinn, a 
sand-clay sample compacted in thc laboratory :it 1%' below Optimum 
hloisture Content prnduced a resultiint density of 87%' of criteria. 'This 
shows hnrv critical moisture w n t r d  can he rrhcn cumm(inly requirrd base 
course densities of 95% criteri;! arc rcquirctl. for exxnple, Luscombe 
Airfield. 

Wi th  coarse grained materiiils, particularly fine crwhed ruck, the 
safe method to adopt is to soak the material 3buvc nptimum mnisturc 
content and 'roll through' optimum. This s a \ ~ s  accurate detcrmination 
of the optimum moisture content. 

With a clayey or poor lateritic material this is not advisable as the 
base course may not dry out. 

W h e n  adequate water is not available and the hest compaction 
has to be ohtaincd under the circumstances prevailing, any watering that 
can he done should take place shortly hefore rolling (preferably both 
actions should take place in the cnnler parts of the day). Watering last 
thing in the afternoon and not rolling until next clay is unforgivablc 
in circumstances of shortage of water. 

One  r r f  the factors contrihutiiil: to the \wtu h ) r t agc ,  i.e., water 
for construction purlinscs mainly, wns the low water tr:Inspnrt c;lpahility. 
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T h e  following is a comparison uf capacities of similar sized units: 
US Navy illohile Constructiim Battalion -10,100 gallons 
(Airficld at Nakhon Phanom, Thailand) 

RAAF Airfield Construction Squadron -10,000 gallons 
(Darwin) (includes 2,500 gallons 

improvized) 

17 Construction Squadron RAE -6,000 gallons 
(Vietnam) (includes 1,200 gallons 

improvizcd) 

The Working of Laterite Pits 

Latcritc is invariably found in ass(rciation with clay. Fur example, 
the soil profile in the vicinity OF the Hritisli built airfield a t  Dan Kok 
Talat i n  North-East Thailand is generally nine i n c h  uf s andy  t < ~ psoil, 
two fcct OF laterite and/or sand and a clay subsoil. T h e  thicker laterite 
deposits at Long Uinh in South Vietnam arc underlain by kadinic clay. 
T h e  reason for this is that clays o1 the kaolin group arc gcnetically related 
to laterite. 

It is understandahle why SWTIC of tlic areas i n  \rliich laterite mxurs 
arc used for rice cultivation. T h e  impcrviuus clay laycr prc\cnts water 
from soaking down tcw deeply and d~a in ing  away. Care must therefore 
be taken when working a latcritc pit tu rcni(ivc nnly the overburden of 
silt before cxcavatinn and not t o  dig intu the undcrl!ing clay laycr. T h e  
addition (if undesirable material from thr edge of 3 latcrite deposit may 
decrease the quality OF an otherwise good latrrite. 

T h c  gravcl and fines i n  the laterite deposit should be well mixed 
when placed and ct~mpactetl. Pockets of clay alternating with laterite 
boulders should be avoided. Largr pieces of laterite (greater than 3 inches) 
should be removcd or broken down with 'shceps-foot' rollers. 

CONCLUSION 
Two major undrrstatenients come to mind in connection with the 

material under discussion. Firstly, formation of lateritrs docs not seem 
to be well unders tml  and the literature discussing them is contradictor).. 
Secondly, there is nu  substitutc for first-hand knowledgc and expcrience 
of the peculiarities of soil types in particular countries and climl:tcs. 

This  perhaps is a pointer tu  future rrscarch by military cngineers 
or geographers into laterite: it is better to concentrate on learning more 
about the properties and characteristics of the soils in the mmt likely 
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combat areas rather than t i i  gencralizi~;ic;ldwiically iin ;I soil type occur- 
ring oycr a widc arc3 of intcrcst. 'I'hc lack of inforinatinn on latcritc 
where Australian enfiinccrs hare \ \ , ork id  orer the past fire years -
Thailand, Borneo and \'ictnam -is a miji ir shortcoining in our opera-
tional planning. T h e  author h i m d  is giiilty of not appreciating the 
significance I>€ comprchcnsire snil testing ;and rccorcling, not only as a joh 
expedient, but for future planning and t l i r  training of imgineers wlio 
will use the soils in the Suture. 

Provincial laterite road between Ba Ria and Hoa Long in Phuoc Tuy
Province being prepared for sealing by Public Works Department. 

Using the results (if testing by other authorities, fnr cxaniplc, CIS 
enginecrs i n  a ncigltbouring prurince i d  \'ietnam and ci\.ilian h i g h w a ~  
teams i n  T h a i l m d ,  is nut t he  complete ansiwr, for t n ' c r  rcasons. Firstly, 
the charactcristics of latcritc arc extreincly rariahlc and it would bc 
purely accidcnfal for two i l c p s i t s  iif liitcritc tn have tlic samc physical 
and chemical prnperties. Sccondly, t l ic  r\ustralian engineers are not de-
wloping their o \ ~ n  cxpcrtisc i n  soil t c s t i y  in  Icic;ition. 

1.atcritc is not uniquely identilic<l ( v i t h  any prticulnr p r c n t  rock.  
gcological age, single \ w y  ( i f  Iormation. cliiniitic condition or gc:eofiraphic;il 
location. ' I t  is rather a rcspnnsc tn ri sct of rcgionally varying phvsicti- 
chcniiral conditions which ;ire still f a r  f rni i i  I r i ng  fully known in their 
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interaction'. (Sec relercncc 10). l'licrefore any attempt at over-sitiiplifica- 
tion in a description of laterite is hound to end disastrously. 1 shall have 
to use this as an excuse for the rambling nature of the article and the 
intrusion of engineering discussion in what started out t o  he a descriptive 
discourse for grneral consumption. 0 
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IlOLI(:AINVILLE, AUGUST 1945 
In the whole campaign on Hougainville 516 Australians were 

killed in died of ~voundsand 1.572 were wounded. If the Slatcr'r 
Knoll period be excrptcd, the number of Australian deaths ranpcd 
from two to 24 a wcck, the number vf counted Japanese dead frum 
53 to 364 a week. The Jqancsc rtalfs burned their papers but, in a 
detailed investigation apter the war, the conclusirm was rcachcd that 
R,500 Japanese had Lern killed by the Australians and their native 
allies on Ilougainaille and 9,800 died of illness during the Australian 
p e r i d ;  23.571 remained out of a h n t  65,000 wh<> had been on the 
ilsand when the Americans attackcd in Novemher 1943, or had arrived 
cmn afterwards. 

-Gavin Long, The Final Campaigns (1963) 
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I 
T E C H N I C A L  progress adunccd  still Further during 1968 and thus (IUI 

globc has \hriinh sonic\vliat more again. I t  is unrc:ilistic to vie!!, thc 
revolutionary changes in the hasic assumptions underlying military policies 
only from thc v;iiitage point (11 Lorop-or what rcmains; a Europe that 
in any case hccomcs niorc and inorc sccond rate. 

To have a clcar idea of world questions it is neccssary to  look at ti 

world map. 'l'liis is especially so when we are conccmed with military 
problenis oE global magnitude. 

Pcrhaps the most efficicnt method with which to  approach the 
task OF a global appreciation may he to put deFence/political world 
problenis into an  ordcr or rclative importance. Aftcr all, 1968 was only 
anothcr link in the chain of continuing developmcnts. Of course, once 
put into sonic scquencc of ordcr, one can argue over the position of the 
one or thc other, and points OF view may diverge considerably. 

General von Sehweppenburg war horn in Prurria in 18x6 into D family prarinent 
in court and military circler and attended the War Academy at Potsdam from 
1911 to 1914. After ren9ice in the 1914-18 War he was, during the yenrr
1933-37, military attache in I.ondon, Brurrels and The Hague. Durin~ the 
1939-45 War he commanded the Berliner Panzer Corps in the Caucmcr and 
d m i x g  the attack on Moscow. At the end of the war he was Inspector General 
of armoured forcer, West Normandy, An interpreter in English, French and 
Russian and a well known miter OII  military affairs he has previously contribtrtccl 
to the Army Journal. 
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I1 
In  order of importance, first place should he given to developments 

in Space Research and Exploration. ReRettably, tlie major applications 
and their impact take place in military fields. 

Future development and roles Cannot as yet he clearly ascertained. 
I t  is pure wishful thinking to believe that war could bc kept out of 
space or that treaties would effectively ban military operations therc. 
O n e  might as well believe in  fairy tales if one thinks that the super 
powers would keep faith with agreements not to use outer space for 
military purpmcs in a final decisive conflict. T h e  opponents of the last 
great war certainly did not act in accordance with agreements put nn 
paper. 

The race for loadership in space hetwccn tbc USA and the USSR 
continues. If sources o f t h c  i\iigl&axon press arc reliable the LIS Depart-
ment nf Del'encc is concerned with measures tn counter an already tested 
Soviet space missile--designed to travel across i\ntarctica and thus able 
to aroid the northern Distant Early Warning system of the USA. It is 
also expected at Cape Kennedy that the Soviets Lire planning a space 
station to take u p  imst above the USA for propaganda and military p u r -
poses. 

The cnsts of this type of space work are so prohibitive that only the 
USA and the USSR can meet them. Europe is a long way behind, 
financially and in time. T h e  European organization ESRO has difficulty 
in achieving at least partial successes in the fickk of con~munications. 
meteordogy ancl navigation. r\ny n i i h r y  activity !rill t i inst  likely remain 
out of the question. 

111 
Follnwing these connnents on outer space the topic that is next in 

importance is the complete change of the ratio of power on the oceans. 
This has continued throughout 1968 by an aggressive der~lnpmcnt  of 
Soviet naval dcployment. W e  can restrict O U T S ~ I I , C S  to a few significant 
facts. 

R l r  Hanson naldwin, an American who is recognized as a critical 
expert on the subject wrute rccently: 'From now on, the defence policy 
of the Soviets will concentrate on the realities of Outer Space and the 
arCdS of the World's Oceans'. 

At present the USA still has numerical superiority in fighting ships, 
but 60 per crnt nf her vessels are said tn be 25 year old or older. T h c  
Soviet llnion has the largest number ~ r fsubmarines. She is. hwvcvcr, 



MILITARY REVIEW ANI) APPRECIATION OF THE YEAR 1968 3 1-

behind in the number of nliclear-powered submarines, cnmpared with the 
USA. Thc annual iiicrcac in this spccial catcgory i n  t h r  lled fleet is 
estimated at 5 hoats a ye:ir. Russia heads the ivorld in their inventory of 
fishing fleets and nceanogr:iphic survey ships. T h e  Soviet government's 
aim is to h a w  the world's largest trading flcct hy 1980. Present rapid 
growth indicates that this aim will he achieved. 

During a military confrontation of the super powers sea traffic could 
bc heavily atfected by missile warfare. f\ typical examplc ir~ouldhe  the 
impassability of the Panama Canal, because of proximity to Cuba. 
Traffic would he suhject to detours v ia  t h e  Strait of Alagellan or the Cape 
of Good Hope and Cape Horn respectively. Again, the first mentioned 
detour rnute could Le threiitened from Soviet air bases in the Antarctic. 
This state of >iflairsprovcs beyond a doubt that tlie united i\ngIwSaxons 
hare already lnst the dominion over tlic Nnrth and South Atlantic. T h e  
same applies to the Indian Ocean. The  cxclusive contrnl the LIS held 
temporarily over the Pacific sincc the (kfc:it nf Japan may, in the n e ~ r  
historical future, Le questioned: mnst dclinitcly when the constructiw 
projects of the Rcd Chincsc siihiilarinc a r m  :ire considered. 

In summary, the might nf the Siiviet llnion a t  sca is already one 
oF hcr strnng ~mlitical ~vc~apmis and means U[ cyerting prcssure. In case 
of open conflict with the utlicr super pwver. tlic LISt\--a cmllict that is 
unlikely at present-the lirst offensive priority o! the Soviet fleet \wuld he 
thc isolation of North ilnirrica from Europe and Asia. 

117 

Those rvho make the cflnrt and try to sce, through tlic fogLT picturr 
of futurc history, somcthing like 'the writing on the wal l '  arc likely to 
consider the detonation rif  the second hydrogen bomb by t l ic llcd C h i n e s  
at Lop Nor in tlie province nf Sinkiang witli more perturbation than thc 
iiinves thc Snviets made apii ist  Czcchoslovaki;t, which harv disturbed 
Western F.urupe and the West generally tn a high degree. Two standads  
are involved: but in thc find analysis it  is tlic global standard that is 
valid. 

It c m  hardly be qucstioiicd that tlie iircii of cuncentration of political 
and defencr/political niovcs has shifted from the i\tlnntic to the 
Pacific. T h e  notion to consider Red China a 'p"per tiger' because of her 
internal cnnllicts and pofver strup&s is wislilul thinking and self d 
tion. Far hettrr is it tu consider the 'yelliiw giant' as a super power no\v. 
Due to her still insuflicient nuclear armiinicnts, her lagging air force 
developrncnt ;ind her midern, but still cnilirynic navy, China  has so 
far abstained and satisfied herself with little Mi; for example, the acquisi- 
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tion of the strategically important area of Tibet and the peaceful, hut 
successful ipso facto takeover of Portuguese Macao. 

W h e n  the politicians of Peking make any sort of statement about 
the undesirability of atomic armaments nowadays it is well to rernembcr 
the  words of Talleyrand: ‘Language serves to hide thoughts’. One  can bc 
sure that this piece of wisdom is still part of the arsenal of diplomats intcr- 
nationally, not only of those in Peking. 

Considering the volume and thc speed of Red Chincse nuclear 
development which, in spite of the strictest security measurcy, we know 
occurs in the provinces of Sinkiang and Chinghai, exact and certain data 
is hard to come by. T h e  same i s  true regarding the real status of air force 
armaments at the mil of 1968. T h e  \\4thdra\\d of cxpericnccd Russian 
advisers on engineering prohlcms a n d  the loss of training facilities for 
air and ground crews in Russia has slowcd down cxpansion. The 
ambitiously planncd and erected production centrcs for thc a i r  force p r e  
gramme are located near and around Peking. Alukden, Harbin and 
Shanghai. 

To round off the picture at thc end of I968 the fo l l~~wing should 
be said-the strongest concentration of Red Chinese land forces stands 
at the Russian hinder. T h e  standing army of Red China fluctuates 
between 100 and 120 divisions. OF these, only four arc known to hc 
armourcd divisions and two to  he airbornc divisions. The air force should 
become a considerable force in the 1970s. T h e  final status symhol neccs-
sary i n  ordcr to he counted amnng thr  super pnwcrs-full nuclear arsenal 
-may not be achicved until a later tinic. 

According to the particularly sober estimates of South African 
military experts, and based on documcntary cvidence ohtained during 
1968, it seems that Red China will have a n u m h r  of inter-continental 
nuclear armed ballistic missiles hy thc end of 1975. It is also estimated 
that those missiles will he able to engage long distance targets in Western 
Europe, Africa, Russia, Cmada,  Australia and northern areas of the US. 

W h a t  political meanilig may be ascribed to  the desire emanating 
from Peking to  resume interrupted negotiations with the new Nixon 
administration is still not clear. 

V 

To try and work out how the USA scores in strategic position in 

the world today leads to headaches. 

l lnt i l  further notice she is t h e  strongest state in militmy respect\, 
but she has also the most obligations, either by national interest or by 
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treaties, agreements and pacts. T h e  number of possibilities in which LIS 
forces could theoretically be deployed overseas is incredibly high. 

T h e  former US Secretary of Defence, hlr McNamara, stated 
significantly that the centre of gravity of drfcncc prohlems has shiftcd 
from Europe to the Far East. 

As to Europe, Henry Kissinger, expert adviser to the new president, 
said: 'judging by history, it is unrealistic to expect that the defence of an 
area as wealthy, as densely populated and industrially advanced as Western 
Europe will remain in the hands of a country 3,000 miles away'. 

This  leads us to the  central question of what we can expect of 
the new president in the foreign affairs and defence ficld. Western 
Europe, a partner of his predecessor, w a s  quickly dealt with when he 
made his final Congress speech by the somewhat amhiguous phrase, ' if  it 
can come to terms'. 

During the Kennedy era the rather rigid principles of defence policv 
of the Eisenho\rcr administration ne rc  rcplaccd and changed. Prcsident 
Nixon now faces dillicult, important drrisions nf \rorld wide implications. 
His inheritancc from the Johnson gorrriimcnt is not a happy one when 
one thinks of tlic internal prohlems, the cxtcrixil situation, Vietnam, and 
furthermore that the US is party to  eight binding defence pacts. In Asia, 
the critical continimt nf international conflicts and tensions, the LISA has, 
in spite of all her means, not been ahle, fur a second time, to win a war. 
T h e  resulting loss of face weighs heavily in Asia. In a democratic countw 
l ike the US/\ thr  intcrniil ~itu3tion: that is the race problem. porcrty. s l u m  
clearance and prcssing needs for social legislation has stronger elfi,cts 
upon the coursc of action in foreign policics than \v.ould he the case, let's 
say, in Red China. In Soviet Russia this is different again. Tlicrc. puhlic 
opinion, which wcighs so hcavilv in tlic LIS/\, is made in the Kremlin. 

A victorious end t r r  tlic war in Vietnam cannot, or cannot any mow, 
he achieved by a force of arms. Any end to the war would he hailed as 
desirable by a larze proportion of thc pupulation of the USA. Presidcnt 
Nixon takes the reins at  a time \rhich, in political and psychological 
respects. can rcally he callcd 'post i'ietnam period'. In military respects it 
has been sho\vn t h a t  c \cn  in a cnnflict of lira!.\. consequences the most 
telling air supcrinrity cannot necessarily [orre a clccisinn. 

Assuming ii gr;id~t;ilwithdrawal of 11s l'nrcc,s from Snutli-E.;ist ,\his 
took place, this would not iiffcr bright Ii(rpcs for pcace. Countries like 
Ihrma,  Cambodia, Thailand and Laos would. in vic'w of thcir inilitary 
weaknesses and the prospect of communist expansion, feel obliged to 
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change their outlook. In  logical sequence, this would thus endanger 
Singapore and later Australia. 

T h e  British withdrawal from areas east of Suez also creates sonic 
difficult questions which the Pentagon must solve for the sake of the 
US defence stance. A vacuum is heing created in the Indian Ocean and 
Persian Gulf areas. A vacuum which Soviet naval and air forces have 
crery intention of filling. i\s things arc  in the hliddle East iat present, one 
can safely assume that the successors to the British in Aden will be the 
Soviets. 

After the withdrawal of the British the alliance of the USA with 
,\ustralia will assume a much more significant role in the Indian Ocean/ 
Pacific Ocean areas. T h e  geographical position 111 the Australian continent 
in relation to SE r\sia, its location between the two great (reans, and 
proximity to  Antarcticn, makes this ohvious. Australia's cvcntual role as 
an advanced military and political basc for the LISA makes ihstralia unc 
of thc tiinst valuable and, if only for reasons of pure self interest, safest 
allies of the LIS. 

T h e  fate of the defence treaty of Japin with the CIS!\, which in 
1969 will either be renewed or discontinued, should reveiil the pattern 
o f  the future history of the Far F k t .  

From a global point of vie\\, the military situation uf thr free \vorld 
has not improved during the past year. I f  anything it  has deteriorated 
when seen against the piitcntial situation of the c~~mmunis t  wnrld. 

One  can, according t u  Tnlleyrand, do n great deal \vith h a y o n ~ ~ s  
(or nuclcar weapnns) rxcept sit on them fnr  ;lily length OF time. T h e  
Swicts, in any case, do not feel th rmdves  curt;tilcd in any way in  thrir 
pursuit of successes in the field of foreign affairs by thc numcrical supcri- 
ority of US atomic wcapons. The Pentagon, and with it the free world  
that has so far stood behind the prntcctive screen (if the US,\,must also 
face the awkward prohlem that is posed by the simple military principle 
that: to attempt to protectively cover everything one succeeds in protecting 
nothing. 

VI 
T h e  Soviets are, hv virtue of their form of governmcnt, in a positinn 

to stipulate from above to  what extent Soviet citizens may 01 may not 
enjoy a certain standard of living. This  is coniniensurnte with the govern- 
ment's nccd to  maintain and adoancc Russia's status as a super power. 
Rich in resuurces and almost ciimplctcly self-suficicnt i n  raw materials 
the State is able to make phenomenal advance  in many diRcrent fields. 

Eradication of cnrruption, the surprising technical talent in a high 
number of individuals of Russsia's more than 150 people.;, the thorough 
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and hard training of scicncc workers and their rcplaccmcnts; all of thrse 
factors contributcd markedly tu the spccdy progress (if Soviet might and 
her pusition in the world as \ye saiv it at the end of 1968. 

T h e  world, especially the free world of the West was surpriscd, 
shockrd and srorricd by the arincd intcrlcrcnce OF Russia in Czcchosl(i-
vakia. T h e  Russian course nf action shuuld lint h;irv CIIIII~ :is a surprise to 
tliosc \rho think clearly and dc1iher;itcly iritliuut prcjudice. Tlic Kremlin 
has used the opportunity-the LIS being tied do\rn i n  Virtnam-to safe-
guard for its o\\'n sphere nf interest an iireii t h a t  is, because (if strategic 
position, a key; an area tli;it has in tlic niajurity a strong Slavic population, 
an area that is highly industriali7cd. T h e  Krcmlin I i r is  thus enhanced the 
security of thc Wcstern Rank of the gigantic empire. T h e  Kremlin does 
not suffer frtim scruplcs. T h e  after ctlccts of traiitiiati~ experiences i n  
two world wars with ( h m a n y  1iun.cver ivould hare heen of some in-
fluence. 

T h e  profrssionnl cxpertisc of tlic Snviet Chicral Staff, which in this 
case again provcd itself, taught llicstrrn inilitary thinkers a lesson, inas-
much as all the talk of de-escalation in ii situation of tension ciln become 
the gra\rstonc CIF n i i l i i ~ r ya n d  poliiicd thcorrtici:ins. The exponents of 
such views hare ncrcr manwuvred against Itussims when the stakes 
were Iiigli. 

Thr s c i c n t i f i c - t ~ ~ c h i i ~ i l ~ g i r ~ i lacliici~cmcntsof tlic Ilussians in spice, 
in building their mighty air forcc ;ind navy, and those Icss known and 
littlc mentioned clirmic;11-bi~,l~~gic;il\vcapns,  ;ire even inorc rcmarkahle 
because of the speed with which they were achieved. In a deknce /  
political sense tlie Russian achievcmcnts h;iw niadc the r;ilue of West 
European armsmcnts rather doubtful. 

Soviet politics rcmain always constant in cine aslxct-as lias always 
heen recognized by the experts in tlie field-Russian intcntims arc wcll 
hidden and almost inipossihlc to predict. 

A limited re-Sta1inis:itinn i n  intcrnal and external affairs has become 
apparent. T h e  line that is followcd by the iiinrr ripid Erczhnea cnmmands 
more influcncc than that (if Kwygin. who is flexible and thoughtful. 

T h e  cxplan:itinn, h;isrd 011 the history of t l i r  past fifty years, that 
Russia must h k  after hrr  Il'cstcrn de(encrs, is a convenient one. T h e  
I i k e l i h d  of agxrcssion from thot quarter is small indeed. Thc claim that 
the \Vcstern honlcrs of Sovir l  Riissi;i ;ire still t1irr:itciicd dircs not hold 
Ivatcr and is purely and simply ~ G O C ~propagand:~. 

Tlic major success the Snrirt Zlnirm cmild chalk u p  in the pursuit 
nF S L I C C ~ S S  in foreign alf:iirs is that her influcnce in the Ncar East has 
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not only increased, but that she has taken u p  the position that has been 
vacated by thc Eritish in this key area uf world politics. Against the 
many well founded opinions that Islam presents a spiritual barrier against 
communism, the infiltratiun oF communist Rlantism into this part of the 
world has taken place. 

The arrows of further Soviet expansion point towards the Pcrsian 
Gulf. It should be pointed out here that England draws 80 per cent of 
her oil rcquircments from that region. llluch of that amount is necessary 
for defence purposes. l ' h c  dircction of that m o w  is in accordance with 
the text book solution oF finding the point of least resistance or risk; the 
objective is to gain a foothold in Yemen and thereby, the Indian Ocean. 

It should bc said in conclusion that due to the degree in which 
armaments on both sides have been advanced and are ready the Kremlin 
has no  interest in an armed conflict with the USA, and pays close atten- 
tion to the limits nf brinkmanship. 

A possible, no, relatively certain, political enemy of Soviet Russia 
in future will be Red China. Significantly this country refused to be a 
party to the nuclear weapons non-proliferation treaty. T h e  year 1968 
showed the first indications that a strugglc for the leadership of Asia has 
begun in earnest and that this will be part of the pattern of the future. 
In  a decisive enagagenient thc concepts nf space, time and masses 
will perhaps constitute the elements nf finality. 

VI1 
At thc end of 1968 a new picture of the world becomes increasingly 

clearer. T h c  drciim of humanity-a lasting peace-remains a dream. T h e  
time when the lion lies pcaccfully next tn the lamb seems further remote 
than ever. T h e  n(,n-l~r[)lifcratii,n treaty has created a political class (IF 
pariahs of ' haw nots'. 

Practical, realistic pnlitics, and military potcntial, remain Siamese 
twins. This is nut alivays rcctignized or logically taken into account. 

To the struggle. whether in pcacc nr war, in the air or on the high 
seas or the contincnts, a ncw dinicnsion has been added-the struggle for 
supremacy in spacc. 

T h e  foregoing minor study nf the situation at the end of 1968 
has been deliherately restricted to a mere outline. Apart from other points 
n o  assessment was made of the existing military weight of the British 
Commonreealth, African development. and the frankly rather unsatisfac- 
tory dcfcnce potential of NATO. 'The opinion of the author nn these 
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issues, even if extensively discussed, uould remain as or littlc importancc. 
Nor ~ i u l dthey be in thc public intrrcst or the interest OF the publishcr. 

If these sketches gain the readers' criticideration and cause thought 
and argument then the author's objectives have heen acliiered. [7 

GUERILLA W A R  

l b c  most frequent and likely kind uf war is the ime for which 
the West  is least prepared militarily, politically and psychcilngicallg. 
In mierilla war suuneriur lire nower lurrr i t<  old relevance. Guerillas 
nee;! A y  join b a t i k  where they enjuy Inca1 superiorin., h o t ~ t h ed r ~  
fenders must be stmna evcryn,here in anticipatiun of the unexpected.
KO lrmger is the ability to occupy territory decisive, far the rral target 
has hewme the morale of the populatiun and the s w e m  of the Civil 
Administration. IC these can be unJcrmined thmuah protracted
struggle, the insurgents will prevail no matter how many hattler the 
defendinp forces h a w  won. 

Wha t  makes the s i tmt im particularly complex i s  that  there i\ 
no purely military solution to ~urri l la  war. Pacification requires a 
Rovernment capable rrf enlisting the Ihyalty ,)f thc p,,polatir~n. I h t  
such a wernrnent is difficult tu  rstahlish because of tlic w r y  nature 
of ~ m e r hwar, whorc chief targets are ofrcn civil administrators. 
Morcover, for a Western government aiding an Asian or Al'rican ally,
the criteria of what ~onstitutrsstable gwcmment mag prow elusive. 
Government c m  he stable by being vpprusive. By contrast. a develop-
ing  society incvitahly rrratn dislrxatiimr. l l u w  to achieve both derel-
opment and stability, both progress and security? 

Tm often, there is a tendency tu fragment the prohlem. Some 
argue that the problem of guerilla war is craentially political. Others 
maintain that military succcss must preccde pulitical institiition build- 
ing. But in truth the roblcms are inscpmablr. Political cmrtruction 
must be carried out w h c  the guerilla war is hcing fwaht.  And in 
many countries i t  is csscntial if civil w a r  is to be avoided. There is 
no more urgent task for mal+  than an inquiry into the nature of 
stahle enlightened government in derelcipin~:nations. 
-Kirsingcr, H. A. 'American Strategic Ihctrine and 1)ipImucy'.

'The Theory Practice of M'nr. Editor :  hlichael H~,tvard. 
Carsell, Londnn, 1965. 



The Feeding of Dogs 

for Special Tasks 
Ilr  C .  F. A. Younger, 

Artin Food Science L ' s t n b l i s I ~ ~ ~ t ~ ~ ~ ~  

THE highly developed idfactory and auditmy senses nf the diig have 
found a variety of applications i n  the armcd forces nC a number of 
countries, although in Australia dogs are principally employed as guards 
or trackcrs. 

T h e  basis of training of these and ;iny rithcr dogs is the practical 
application of clcmentary Pa\lovian psychology. If n c  wish to train a 
hound ttr return to its hlaster \r l ict i  the hunting h(irn is hlon.n w e  start 
by hlowing the correct note on thc horn \rhcncver the hound is fed 
in kennels. H e  rapidly learns to associ;qtc the pleasnnt experience of 
feeding with the blowing of the horn and, i E  wc are rcasrinahly skilful, 
rrith a particular notr. Subsequently, when he is 1mxr;r and some (listancc 
inray, we hlo\r. the horn, and \\-hen he returns \re feed him in a sniall 
way, Eventually, lie will return and \re do not need t u  feed him, hut 
merely tu p ly  some attcntion. Finally all that is required is t o  fccd him 
at the end of the day. Although training iiiethids may differ, the funda- 
mental drive which forgcs the link and understanding heween dog 
and trainer is thc urge tn eat. 

I t  is interestinx thcrcforc IO rellcct how the in 111 nutrition of the 
dog may ultimately aRrct his perf(rrmancc and heh l  .\iiiur.1' 


Dogs, and similar animals. suffer from the disarl\antage of hcing 
classed as cnrniisores. T h e  cnriiii.ores arc usu:illy delincd as Hcsli rating 
animals,' whereas, in actual fact, in the wild stiltc they are carcdsc cating. 

Dr Younger qrialifiecl Al.B.,  B.S. (Lotid and il1.R.C.S. (Eng) L.R.C.P. (Londj 
from Guy's Hospital following two n miR half years Natioml Senice  WIIJZ the 
nritirh Army ( R A E C ) .  After U number of horpitnl np oixtmmtr and n year i n  
gcneral prnctice in London he renwl as nsristnnt me&eal ~ f i c e ron Chistmas 
Island, Indiow Ocean for IWO y y s .  Dr Yoanger came to Scot tdde ,  in 'l'mmnnia, 
in 19SX anif itas in partnership uz aeiieral prac~ice until 'b i t t ing  the st.8 of the 
Army Food Science l id>lirhmrul tliere in 1963. For rehrntioii he mniutninr ( I  

stable and LI private pack of h o l d s  arid has made U study of ~Jieiirttrition of dogs 
to assist in miring the pcrfmmance of the pack. 
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A cnrnitvre normally consumes hcirt, liver, lungs, intestinrs, and Imncs, 
i n  additiun to the muscular tissue or flesh iiieilt, ivhich malic up the 
whole carcase. In doing so Iic cnmrcs an adequate intake. of a11 the 
nutrients rcqiiircd to maintain hiin i n  peak condition. Amungst thc m;iiiy 
nutrients, we may cite specifically tlic \,itmiins of the I? gruup, vitamin 
A, ;md calcium. 

It is a popular misconccptim that dogs rcquire large qu;intitics ut 
Ilesh i i ici it and tu  Seed thus is a very g m l  thing. Although a dog fed i n  
this nianner \vi11 not slim\, gross evidence US malnutrition, it is in Sact, 
a had prxtice. 

Flesh meat contains no  vitamin ,\, which is found only in the 
. (Vitamin i\ may bc, derived Srom other snurccs, such 

as the carotene of fruits and vegctahles, hut i t  has heen sho\vn that dogs 
cannot tolcratc large quantities of vcgrtablc fibre,' despite some claims 
that 'cwkcd vegetahles arc p i r t i cu ldy  beneficial'.'' Thesc orpins arc 
also a rich source of the B vitamins, cnntaining three to four times the 
amount found in bees anr l  lamh musclc. 

T h e  rcqiiircnicnt n S  dngs for vitamin t\ are higher than for man. 
l ' l i c  rcctrnmendd daily requirements Sor growth and m.iintcn:mcc arc' 

90 internarionnl units and 45 international units per pnund respectively.' 
Thus  :I 40 111 dug ~vould q u i r e  1,800 international units d:iily for niiiiii- 
tcnmcc. cnmparcd lvi t l i  2,500 interniitional units for a man \veighing 
154 Ih. Dogs inaintained on diets &icic~nt in vitamin I\ ~lcvclopahnor-
nialitics of bune which may protluce secondary neurological Irsims duc 
ti) pressure nil nerves. 

Prohahly thc most signilicant drrelopiiient in dogs deprived of 
vitamins oI the L1 group, notahly pintotlienate, is impairment of learning 
ability which develops in 4 to 15 d a y ,  with no  other signs of neurological 
damagc. Interest in the nutritional significance of vitamins of the U 
group in human nutrition has recently been aruused by studies i n  children 
in \vliich i t  l ias heen shon.n that dcliciency of pyridoxin (vitamin I<#<)in 
the ra r ly  tvccks U S  life afTects normal lmiin dcvelnpment. 

i\lthuugh liver and kidneys 3rc vc,ry grid sources of vitamins 11 

and the I3 grnup, these organs may nnt hc readily available. A l s o  it is 
. ~~

' The rlrurter Oxford Gnalish dictionarv. 3rd Edition. 1966. O x h d  Ilnivcrsirv 
Press. 

I 

_1 Caninc nutrition with special refrr~nccto reduced m a t  cunsumptim. Aust. Vet. 
J., 1944. 20, 239~213. 

'I Handbwk uf ration scaler and scaler of issue. hlarch 1968.' Sationnl Research Council, U.S.A. Nutr ient  requirements for domestic animals. 
8. Xurrient requirements for dogs. Publ. Xo. 300, 1953. 
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Brulus. a Labrador now serving in Vietnam as a tracker dog. being 
trained by his handler-trainer at the Infantry Centre, Ingleburn. N S w 
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unwise to get into the habit of fccding oEal [IF any kind to dogs owing 
to the risk of hydatid infection, even though this niay be overcome by 
adequate cooking procedures. It is, incidentally, desirable to cook all 
meat fed to dogs in order to reduce the incidence of tapeworm infection. 
Cysts of tapcworms are found in heef mid pork wliich is fit for human 
consumption, and thcy are quite impossible to detect except by special 
histological techniques. They are rendered completely harmless by cook- 
ing, hut if ingested in raw meat, develop into large tapeworms which 
may be responsible for chronic ill health. 

Some other source of vitamins A and R group therefore require to  
be found. T h e  most convcnient source of vitauii.n A is the fish liver oils. 
These are readily available, and in view of their potency require to be 
administered in only small quantities which may easily be disguised 
in the feed. 

Vitamins of the I3 group are usually ohtained in sufficient quantity 
in Hesh meats, even if offal is not being used. However, if for sume 
reawn, such as cconomy, a significant proportion of biscuit is being fed, 
unless this is of a wholemeal Hour type, some supplcmcnt will he re-
quired. The richcst must readily available source (>E the B vitamins is an 
extract such as 'Vegemite' or 'Rlarrrritc'. When diluted, both of these 
have a beefy flavour, and their addition to a normal feed does not present 
any difficulties. 

Dogs u~hich arc fed mcat without a significant proportion of bone be- 
come grmslydeficient in calcium. In man, although minimum daily require- 
ments for calcium are laid down, these Iigures are recognized as being 
very arbitrary, and it is undoubtedly possible to maintain equilibrium 
with much lower intakes. Calcium has, in man, been quite accurately 
described as 'an element in search n€ a disease'.' Thc nonsense which 
has from time to time been written ahout the sinister implications of 
low calcium intakes is mostly the product of the unnecessary verbiage of 
pseudo medical personnel who have never seen a patient in their lives. 

However, the situation in dogs and other animals is rather different. 
Requirements are considerahly higher (a 40 Ib dog requires about ten 
times that for a 150 Ib man) and symptoms of deficiency rapidly appear. 
T h e  effects of an inadequate intake are manifested not only in the 
skeleton, hut also in the general health. Adequate blood calcium levels 
are necessary for the proper function of nervous tissue (gross deficiency 

Clements, F. W., and Josephine F. Rogers. Diet in health and disease. A. H. 
and A. W. Reed. Sydney, 1966. 
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causes the development of greatly incrcasccl nervous excitability resulting 
in tetany) and niaintenance of muscle tone. 

I t  is difficult tu imagine where. in the wild state, cartrirores would 
obtain their calcium requirements otlicr than from bonc. I t  would seem, 
therefore, that hone is a gond source, dcspitc claims made froni time to 
time, usually by individuals interested in the sale of prt fixds. that bone 
is poorly u t i l i d .  It has heen shtnvn cxpcrimentally" that at least 20 per 
cent of calcium from bonc is utilized. r\ lurtlicr ohjection which is made 
to the feeding nf bones to dogs is that there is a risk of perforation of 
the gut. Altliough I have personally seem two cases of pcrforativn of the 
gut in humans, caused through the ingestion of pieces of bonc, 1 have 
never heard of a similar p!icnomcnon i n  ii dog which has actually been 
confirmed hy nperation or pust mcirtmi. 

1E bunes arc nnt availahlr the calcium rcquircmcnts must he supplied 
by o : ~of the Salts such as dic;ilciiini phnsphatc. 

It may hc queried whether thcrc is any real significance in fceding 
a dog a diet which is slightly inatlequ;ite in one or mure of the essential 
nutrients, such as thmc mcntioncd above. 

In mmt cases the significance is prnhahly very l i t t le. and dogs fed 
un such diets will, t o  a11 appcaranccs, wein fit and healthy. l h c  effect 
is only likely to be noticed when strking for peak performancc. An 
analogy inay be drawn with a n  athlete who is :~blrtn run a mile in. say 
4 minutcs 10 seconds. Against avc~ragc,or even very g i d  upposition he is 
certain to be outstanding. /\gainst oppmition of international standard. 
hwwver, lrherc a mile in 4 minutes nr less is ciimmonplacc, he \,ill appear 
second rate. W i t h  a little more :ittcntion to detail. such as special nutri- 
tional requircmcnts, he cnuld feasibly mise h is  pidormance by the small 
anioiint required to be in world class. 

With il hunting dng. the dilrcrcncc lirs hct\wcn a kill and a ncar 
miss. f\nd in the fin;il tally.  there is no credit given for ncar misses. 0 

Udall, R. H., and AlcCay, C. Al .  The feed value of fresh bune. J. Xutrition,
1953, 49, 197-208. 



!\ DICTIONt\RY OF DAilTLES, h \  David Eggenhrrgcr, George /\ l lcn 
m d  Llnwin ILtd., ILondiin, 1968, pp, x + 526. 105s. (Stg.). 
Rethved by Dr R .  I. O'Neil l ,  S e ~ i ~ rLecturer in History of ]he Fucalty of 
Military Studirr. Llnil-er+ of N . S . W . ,  i t1  the Royal Mili~nry College, Durrtroon. 

SO many times h w e  III<ISI of us wanted in an iinpaticnt instant to p ~ i t  
our hands on thc date of such and such a battle, on the details of its 
condurt and on thc circumstancr~ surrounding its cause. I n  his Dictionnry 
of Rattles David Eggenherger has proi~idcd such a lrork, in one volume 
which is convenient to use and yet coniprehensivc i n  its range from thr  
Rattlc of Megiddo in 1479 B.C. to Operation 'Junction City' in Vietnam, 
February 1967. Rctwccn thesc liinits, Eggenhergcr includes accounts of 
1,560 battles and there arc alsii S(IIIIC 150 brief entries which refer tu 
parts of larger hattlrs. Nut only arc land hattles coverrd. hut also the 
major naval and  air cncountcrs of history. 

Each article contains, vn tlir a\ ge, sonic 100-200 irords :and 
includes the strntcgic situation prior to thc hattlr, the date of the 
cncimntcr, thc con:m;rnders of the opposing sides, tlic numhiw of trmps 
taking part, the tactics nf the opponrnts. tlic casualtics sufcrcd and the 
results of the hattlc. l'lius the Dicfiowiri~of Battles is no mere almanac 
d dry facts but a series of rradablc, intelligent descriptions of action and 
intrraction on thr  firld of combat. \\'liere individual battles are part of 
a larger war, sur11 iis Stalingrad i n  World W a r  11, thry are dealt with 
i n  a general description of that war and then in a n  individual artirle on 
thc battle concrrnrd. In this w i y  it is possihlr to undcrstand a g o d  deal 
ahnut a battlc withiiut necrssarily heing familiar with tlic general historical 
background to cach conflict and so t l i r  Dictionnr? should he of great use to 
the general rcadcr as well as tci the speci;ilist in niilitar? history. In this 
\my, Eggenherger has overco~iicone <if the inmt coninion nbjectivns to 
such refercnce works d i r h  frrqurntly require so much background 
knowlcdgc that their content is of i i s r  only to thosc whmi~nrcd for thrni 
is small. 

Thc gencr;il schcmc of Eg~ciihc~rgcr'scontrnts ~ c c ~ i i s  to be quite 
crimprehensivr and it is difficult tu makc scrious quarrrl with his decision5 
(111 ivliat to omit. Thr rc  :ire S ~ I I I C  curious and :ipix~rently arbitrary 
c~clusionssuch as thc hattlc of ~c:iunc-l:~~R~~ilandci n  the FrancrrPrussian 
War. One WJUILI think that given his iiiclusion of Coulmicrs. he \v i~uId 
p,ii 1111 to relate the coursc of the bottlcs S o r  0rlc;ins. I lowc\rr ,  thcsr arc 
quibbles and do not clrtrxt fruni a work which has :it least plumnbed the 
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depths of colonial wars to include campaigns such as that of the Dritish 
in Ethiopia in 1868. Unfortunately, those colonial gains which were 
made by military force but without a major battle, such as the French 
conquest of Tonkin, are not eligible for a mention. 

As is inevitable in a bnok of this nature there arc minnr slips in 
matters of detail. Field Alarshal \.on Rundsted's Christian name was Gerd, 
not Karl and that of hlarshal Rlaliiinvsky was Rodion, not Iladion. 
Hindenburg's part in the planning of the German breakthrnugh at 
Chlice-Tarnow in 1915 seems to be confused with that of Falkcnhayn. 
f lou~cvcr ,  the clarity of the two colour maps deserves praise. T h e  maps 
cover a wide rangc of engagements and skilful design has enahled cntirc 
campaigns to be followed nn tlic map, riitlicr than through hundreds of 
words. 

Altogether, Eggenberger has prnduced a rcliahle, coniprehcnsive 
and convenient courcc book fnr students nf military history and his work 
is recommended particularly for those who arc seeking background 
information on which to haze dccper studies. 

THE WAR WIT11 JAPAN: A CONCISE HISTOI~Y,by Charles 
Bateson, Ure  Smith, Sydney, 1968, pp. 395. $7.95. 
Reviewed by G .  P .  Walrh, Lecturer in History in the Faealty of Military Studies, 
University of N.S .W. ,  nt the Royal Military College, D W I I ~ O U ~ .  

CH,ARLES BATESON, journalist ancl historian, has filled a long felt 
need with this short and c(imprchcnsive history nf the war with Japan, 
1941-45. 

Rlr Dateson opens his :,ccoiint I v i t l i  an rxccllcnt and exciting 
chapter on the Japanese attack on Pearl Ilarbour \vhich is perhaps the 
best chapter in the book. After a discussion nf the Japanese armed forccs 
and thcir plans for achieving thcir G r a t e r  East Asia Cc-Prnsperity Sphere, 
he then deals in turn with thc Japanese military succesces in the Philip- 
pines, Rlalaya and Burma. Chapter six clcals with the Coral Sca and 
Midway Battles, and chapter seven with the strugglc for New Chinen, 
where the Australian Army distinguishcd itsell. T h e  remaining seven 
chapters, commencing with one on thc first /\llied offensive at C k a d a l -
canal in /\ugust 1942, tell the story of the i\llied thrust to victory. The 
author tells his story well and does not shrink frnm the historian's task 
of drawing conclusions from the evidence. In the final chapter R l r  Rateson 
examines briefly hut critically the decision to drop the Bomb. He says 
unequirwally that the final i\ustralian campaigns in I3ougainvillc. New 
Britain, New Guinea and Borneo were unnccessary, as were the assaults 



on Tarakan, Brunei and Ualikpapan which were dictated 'largely by 
political motives and international jealousy.' And he reminds us that: 

Victory in the Pacific was not, as, fov example, MacArthur's propagandist
commnniynes made i t  appear at the time, and as many American writers 
have made i t  nppear rirrce the ~ t ~ u r ' send, a who11 American victory. It was 
an Allied victory, althmrah the Llwited States p&ed the predominant role 
with its principel and rlecirire advance, not MacAnhttr's drive IO the 
Philippines htct Nimitr' rrrerp ~ C T O I I  the central Pacific. Indeed, the f i ~ s i  
I ~ I C C ~ S S C Sn p i m t  Japniicre troops wem wow b y  the Austral ian in  the Soath- 
Wrrt I'ncific. T h y  held tho arena aft=. the fall of Alalaya and the Indies 
as in  Etirope Britain had held the arena after the fall o f  France. 

M a n y  cliflkulties cnnfront an author attcinpting tn write a con '. 
history. Such a history may he the essence of an author's longer and 
more detailed \York; it may he an extension of :in author's intcrcsts OT 

specialist puhlications in :igeneral field; or it may just have to he tlic 
result uf painstaking hasic rcsearch and digestion. h l r  Bateson's buok 
belonp to  the last category ivhich is perhaps the ninst difficult to pull off. 
Something, apart from dctail, is usually sacrificed in :I concise history 
and this bunk i s  no cxception. Eatcsnn's history is generally \uell-halanccd, 
but politics surcrs. T h e  political setting and conduct of any ivar is 
extrenicly important, for, after i d ,  war is just an  cxtcnsion of political 
action. I t  is significant and unfortunate that such hnoks as Herbert Feis', 
The Roilcl to I'corl Hirrbor (l9(2) and Rohert Divine's. The Reliicront 
Belligcreiit (1965). are missing from the list of sugxestinns for further 
reading. Ncwrtheless, A l r  Ihtrsrm 113s overcome mist rif the pitfalls of 
writing a concise history and pcrfornicd his task fa i r ly  ivcll. 

Tlie maps to support what is otherwise ii reasonahly good narrat 'we 
are the inrist dis:ippointing feature of the bcak. Rlany of the maps are 
quite i i sdcss  or just superfluous. One map is reprmluced three times! 
Twice as cnd papers and once as showing the 'Pacific Ocean Theatre'. 
(Figure lwo), Furthermwc, the niaps show little othcr than location. 
Even on this senre they Lire sadly deficient, as they omit to show places 

nes of hattlcs rclerred to in the text. This is inexcusable. 
It is surprising that the author and tlie publishers slioiv such a lack uf 
understanding of the use of maps to support an historical and military 
narrative. Rlaps arc, after all ,  a t;rrni of language, a n  effective shorthand 
means of clcpirtin: a situation or supplementing tlie written test. hl:ips 
are an importiint component i n  an! military history and even more s o  
in a ctmcise accm~nt. They are tiinre important than illustrations, yct 
thcre :ire fnur times as many illustratiuns as there are maps in h l r  
Batcson's bunk. Any concise history dealing with the Pacific war shnuld 
bc supported hy pxxl maps executed in the hest tr;idition of military 
historiography, eivn if this means that sume of the illustrations have to 
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he sacrificed. I t  is a great pity that the effectiveness of such an otherwise 
useful hook is reduced in this way. 

M A C A R T H U R  AS MILITARY COMMANDER,  by Gavin Long. 
(Batsford, London: Van Nostrand, New Jersey, 1969, 63s.) 
Reviewed by Ronald Monson, Publieations Ofice. at the Australian War Memorial 
and former war conerpendent with the Daily Telegraph. 

GENERAL Douglas RlacArthur throughout the great !cars of his 
military career was surrounded by a band of Battering publicists of his 
own choosing who presented him to the world as a god-like being-an 
image h e  did nothing to shrug off. 

Indeed he knew he was cast in the heroic mould, and with his 
matchless histrionic talents he played out his assigned role with the 
smoothness of a I~Iollywood performer. 

Intolerant of criticism, he saw his few detractors in high ofice in 
Washington and the Services-most of whom still stood in awe of him-
as self-seeking plotters out to destroy him. H e  took the full credit for all 
his great achievements and was not above having his minions distort facts 
to give him credit where none was due. 

To winnow fact from fiction and arrive at a just assessment of 
MacArthur as a military commander-which the editors of this, the sixth 
volume in the Military Commander series, required--called for a clear- 
sighted historian, completely free of hias. 

Fortunately such a man was available-hut the call for his services 
came almost too late. Gavin Long, the general editor of the 22-volume 
official history of Australia in the War of 1939-45, of which he wrote 
three volumes, hecame ill while he was writing MncA~thrcr as Military 
Crnm~,iian&r, and he knew he was dying of cancer as he started on thc 
final four chapters of the hook. His great courage and fortitude kept him 
going until his task was completed. His chief concern with the military 
biography of an outstanding general who had preceded him into the 
silence was to get at the truth of the matter. 

After describing hlacArthur’s performances in threc w r s  Long 
concludes: ‘It sccms likely that MacArthur will he written into history as 
an advocate of politicmmilitary doctrines and as one-time ruler of Japan 
rather than as a great captain.’ Even his claim to these two niches in the 
halls of fame are threatened, Long beliered. ‘Already, in both these roles, 
his inHucnce has been proving less potent and his policies less far-seeing 
than many had fancied,’ Long wrote. ‘But he was a man of his time-a 
time of great emotional and intellectual confusion among his fellow 
countrymen.’ 



REVIEWS ~- 4 ;  

As Chief of Staff of the U.S. Army during the Dcpression years 
between the two World Wars, MacArthur interlarded his oflicial pleas for 
military preparedness with denunciations of ‘pacifism and its bedfellow 
Communism’. 

‘Pacifism,’ he  declared in a speech in June, 1932, ‘hangs like a mist 
before the face of America, organizing the forces of unrest and under- 
mining the morals of the working man. Day by day this canker eats 
deeper into the body politic . . .’ For voicing such sentiments, he  wrote 
later, he was slandered and smearcd almost daily in the press. 

‘It was hitter as gall and I knew that something of the gall would 
always bc with me.’ Rut he resolutely set his face against any form of 
appeasement. When the Chinese hordes poured into Korea in October 
1950, nullifying the complete victory AlacArthur had already won over 
the North Koreans, AlacArthur was prcparcd for all-out war with Red 
China, whatever that might entail. To him, in war there was n o  suhsti- 
tute for victory. 

Rut he over-reached himself in his long communique of 24 March 
1951, in which he  taunted Red China as lacking industrial power and 
being unable to maintain ‘even moderate air and naval power.’ H e  
intimated that he was prepared to inert the commander-in-chief of the 
enemy forccs in the field in order to find ‘military means of realizing thc 
political objectives or the United Nations in Korea, to  which n o  nation 
may justly take exception, without further bloodshed.’ 

In  short he  was calling on China to surrender to hini-just at a 
time when his superiors in Washington were preparing to discuss a settle-
ment. As a result President Truman sacked him, the war in Korea 
reached the stalemate that MacArthur had predicted, and after more than 
two years of bickering both sides, as Long succinctly put it, agreed that 
there was a substitute for victory. Truman, the former gunner who never 
rose to a higher rank than a major in the reserve, had shown that the 
Supreme Commander Allied Powers was fallible. 

However, Long wrote, while MacArthur had become an emharrass- 
ment to  the President and had to  go. the blame for thc unfortunate 
manner of his dismissal rested less on MacArthur than on the unfirm and 
vacillating leadership in Washingon. ‘Undoubtedly, Prcsident Rwse-
velt would have managed things better,’ Long says. 

Before assessing MacArthur as a military commander Long takes 
him through his peacetime service in thc Philippion where his father, 
General Arthur MacArthur had been Commander of the American forccs 
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and Governor-General a t  the turn of the century, to active service in 
Mexico, through the two World Wars, his government of Japan, and to 
his triumphs and downfall in Korea. Long says MacArthur was a lucky 
general. Much of the responsibility for the speed of his defeat in the 
Philippines in 1942 was his for having failed to  make adequate prepara- 
tions against invasion, though he had spoken of the possibility of a 
Japancw invasion as early as 1939. He had been Military Adviser of the 
Philippine Commonmealth since 1935. In  other countries, Long says, 
a commander wlio had been through such a debaclc would not have been 
given another active command. ‘MacArthur’, he adds. ‘was tw eminent ii 

figure and too much a popular hero to he thrust aside without violent 
repercussions at home, and Ims of national prestige.’ 

I n  the military operations that tmik MacArthur and his forces on 
their epic sweeps from Papua to Morotai and Luzon, Long says that his 
judgments were sometimes right; sometimes ill-advised. ‘The credit for 
the successes rests as much on Admiral Halsey on the spot and on the 
Joint Chiefs of Staff in Washington as nn h’lacArthur.’ he  writes. 

‘The prescience with which he may at times sccm to have heen 
endowed was generally the outcome of the cracking of the Japanese naval 
code before Pearl Harbor; even then his responses were often tw slon or 
too cautious. 

‘In adversity he displayed a lack of fibre and resilience. In France 
in 1918 at times when his division was in sharp action it was as part of 
an increasingly victorious army. In  his ncxt campaign in the Philippines, 
when he was 62 and commanding forces doomed to defeat, he  did not 
prove an inspiring leader. 

‘Then and in the South-West Pacific Area before the tide turned he 
was petulant and reproachful, constantly blaming his superiors in Wash- 
ington, and his suhordinate cnmmandcrs and their troops. 

‘When in 1942-43 he had under his command some of the best 
infantry in the world he was markedly distrustful of their performance.’ 

Although he  does not say so, Long undoubtedly had in mind the 
implied slurs hy MacArthur cast on the performances of the Australian 
troops slugging it out with the Japanese on the Kokoda Trail in October 
1942. 

O n  21 Octoher General Blarney passed on to Major-General A. S. 
(‘Tubby’) Allen, then cornmanding the 7th Australian Division, the 
following message from C h e r a l  AlacArthur: ‘Operations repirts show 
that progress on the trail is NOT repeat NOT satisfactory. T h e  tactical 
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handling of our troops in m y  opinion is faulty. With forccs superior to 
the enemy we are bringing to hear in actual combat only a Fraction of 
available strength enabling the enemy at the point of actual combat to 
oppose us with apparently cot~lpamble forces. Every extra day of dclay 
complicates the prnhlem and will probably rcsult ultimately in greater 
casualties than a decisive stroke made in full force. Our  slipply situation 
and the condition of the troops certainly cnnipare favourably with those 
of the enemy, and weather conditions arc neutral. It is cssential to the 
entire New Guinea operations that Koknda airheld be secured promptly.' 

Allen resented the message, and after further messages and ex-
changes Rlanicy relieved him of his command. In South-West Pacific 
Area-First Yenr. Kokoda to Wmr, in the Azlstrnlin in the War 1939-45 
series, Dudley RlcCarthy relates that latcr in Australia /\llcn had the 
opportunity of explaining to RlacArtliur the conditions under which the 
men had bccn fighting, and said how much RlacArthur's signals had 
distressed him. In real or assumed surprise RlacArthur said: 'But I've 
nothing but praise for you and your men. 1 was only urging you on.' 
Allen replied d r i l y :  'Well, that's not the way to urge Australians.' 

I\lac/\rthur's courage c(iuld never be called in question, but from 
the outset of his combat career Long makcs it clear that \r.liilc he sought 
action he sought dccorations just  as avidly. /\s ii captain c m  the General 
Staff in 1914 he was sent to Vera Cruz when the United States was on 
the verge of war with Mexico. MacArthur, seeing the /\mcrican com-
mander on the spot General Wwd was shnrt of essential transport, set 
out on his o\rn initiative into Rlexican territory and with the assistance 
of a hlexican whoin he hired he scired live locmnotives and after a series 
of running fights got them hack to the Anierican lines. MacArthur wrote 
later that General Wood rccnmmendcd him for the Rlcdal of Honour, the 
highest American decoration, but the W a r  Department turned him down. 
MacArthur's father had been anjarded the Aledal of Honour for his 
gillantry in the American Civil War-thc award hcing niadc by Congress 
25 yc3rs after the went.  

Since his boyhood young MacArthur h a d  zealouslv pursued the 
type of esteem h i s  father had eartiecl--and h r  was determined ttr show his 
mettle in action, and to see to i t  that he Rot the medals that w ~ u l d  show 
to the world that he  had proved himsclf at the cutting c d g ~  of war. 
From his mother he  gained great moral support when he  h a d  important 
decisions to makc during his early military years. At Wcst Point he  
worked hard and passed out top of his class. He w a s  extremely handsome, 
a good athlete, and had heen born in the military purplc. Wi th  his 
canahilities and his ambition he vas destined for high place<. 
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W h e n  the United States entered World W a r  I on 8 April 1917, 
MacArthur was a major of Engineers on the Staff of the Secretary for 
War ,  Newton Baker. Baker made him head of the Department's Bureau 
of Information, Press censor, and liaison between the Army and the news- 
paper correspondents. H e  made a better job of it than the men he later 
appointed to  serve him in similar capacities. Some 29 leading corrcspn- 
dents signed a letter to Raker praising RlacArthur's 'unfailing kindness, 
patience and wise counsel' and predicting that 'rank and honours will 
come to him if merit can bring them to any man.' 

Despite his junior rank it was the $7-years-old RlacArthur who was 
asked by War Secretary Baker to suggest the man who should lcad the 
American Expeditionary Force ~iverseas. MacArtIi~ir suggested General 
Pershing-and Pershing got the job. It was also RlacArthur who named 
the Iirst National Guard Division to he sent to France the Rainhon 
Division-one that covered the whole of the United States 'like a 
rainhow.' 

MacArthur sailed for France with the Rainbow Division as Chicf 
of Staff to its commander, General Rlann. H e  had been p r o m i d  
colonel of infantry-not engineers-in the National Army. O n  26 Feh-
ruary 1918, before the American Expeditionary Force had been in action, 
he  persuaded the commander of the Frcnch Corps to which the Rainbow 
Division was attached tu allow him to accompany a French raiding partv 
that was being sent out to capture some C h n a n  prisoners f ix  identifica-
tion. He crawled out over neman's-land with the raiders under artillcry 
and machine-kwn fire, and helped them overconie a German post and get 
thcir prisoners. On his return the Corps commander immediately pinned 
the Croix de Guerre nn his tunic, and later he was also awarded the 
American Silvcr Star. Very shortly afterwards in a raid organized by his 
own division he was io the forefront of the attack, which was carried out 
undcr heavy fire, and the attack succeeded. RlacArthur and the com-
mander of the companv involved were both awarded the newly-instituted 
Distinguished Service Cross. 

In  July the Rainbow Division helped the French repulse a series of 
German attacks east of Reims, and RlacArthur had, as usual, been for-
ward during the fighting. I-le was awarded a second Silver Star. Later 
the SJmC month the Rainhow Diaision was in heavy fighting on the Rlarne 
and again RlacArthur was frequently up  with the forward trimps. 

After several days fighting RlacArthur, cnnvinced by the sound of 
explosions and the movement of vehicles that the Germans were pulling 
back, took it on himself to go down the line ordering each regiment of 
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the division to advance in the morning. Then  he went back to Divisional 
headquarters at dawn and told General Liggctt, the US. Corps com-
mander, and General Mcnohcr, the new commander of the Rainbow 
Division, what he  had done. M e  then went to sleep. T h e  attack went in 
and the division suffered 5,518 casualties in what \\'as to prove its 
costliest battle. T h e  division gained little ground. After the battle Mac- 
Arthur was awarded another Silver Star, made a Commander of the 
Lcgion of Honour, and given a second Croix de Guerre. 

In September RlacArthur, then a Brigadier-General. led his hrigadc 
in the St Mihiel offensive. When that operatinn w a s  successfully cun-
cluded MacArthur was awarded two mnre Silver Stars. For his 'field 
leadership, generalcy and determination during three days of constant 
conihat i n  front of Cote de Chantillon,' General Mcnoher recommended 
for a second h e  that hlacArthur be made a Rlajor-General. Secretary of 
War Baker later endorsed the recommendation 'the greatest f rnnt~l ine 
general of the war.' hlacArthur later wrote that the words were 'quite 
unrealistic and partial.' I le added: '1 was also recommended for the 
M c d a l  of Hrmour, but the Awards Board at Chauniont disapproved. It 
awarded me, howevcr, a secnnd Distinguishcrl Scrvicc Cross, the citation 
of which more than satislied my martial vanity.' 

Honours continued tu come I2lacArthur's way. Although his combat 
rxpcriencc in World War I extended ovcr less than nine months the 
Distinguished Scrvicc Alcdal and many foreign decorations were added to 
his scvcn Silver Stars and twn Distinguished Scrvice Crmses. As Lnng 
rrports: 'In a few months he had been arrardcd more American dcyura- 
tions than Pushing himself, and in this field had left all his American 
contenipnraries hehind.' An American cnrrespondcnt descrihed him as 
'the d'Artagnan of the AEF.' 

As Long points out in a footnote, i t  took the most highly decoratcd 
Australian in World War 1, Lieutenant~ColonclI Inrry hlurray, !cars 
service in battle to win his V C ,  D.S.O. and t t w  bars. and D.C.hl. 

T h e  truth is that despite his dash and courage, his intelligence and 
his commanding presence, AlacArthur just did not~have  the experience of 
high level staff work that was required of a man who was to direct largc 
forces in the field over long pcrinds in World War 11. T h e  men he had 
gathered round him could not help him there. They were t m  concerned 
with building him up as a star among generals. 'The exaggerations 
sometimes mendacity of the (RlacArthur) communiqucs were obviouslv 
aimed at the American puhlic in general and Washington in particula;, 
and apparently the intention was to give the impression that S U C C C ~ ~ ~ ~  
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were being won more swiftly and at less cost and that enemy losses and 
sometimes enemy strengths wcre heavier than they were,' Long says. 

He adds that the communiques could not dcceivc the forward t rmlp 
and indeed demonstrated a degree of indifference on the part of the 
Hatterers surrounding him towards the feelings of the men who n w e  
doing the fighting. 'The regrettable publicity policy of G H Q  w a s  directly 
contrnlled by Colonel L. A. Dillcr, one of the little group who escaped 
with hlacilrthur from Corregidor,' Long cuntinues. 

'It seems to have derived largely from the dcfcnsivc and mistrustful 
attitude of this group towards Washington, h'lacArthur's own abnormal 
sensitiveness tn criticism and appetite for favoural)lc publicity. 

'When he sent Eichelbergcr forward to cnmniand the Americans at 
tluna hc  told him that if he captured the villagc he \rould not only a\varil 
him decorations but trould release his name for nc\rspaper publication. 

'And he  apparently said this in all earnestness, and not as a littlc 
joke.' 

Although RlacArthur's live ycars as de facto ruler of Japan are not 
a part of the story of RlacArthur as a military commander, Long rightly 
holds that during that period he revealed new qualities and reached his 
highest stature. Of course hlacArthur revelled in the high office he  was 
so ahly cxercising, and he was aware that his position of grandeur was no 
illusion. W h e n  his senior diplamatic adviser William J. Scbald urged him 
to wcasionally meet heads of diplomatic missions in Tnkyo, RlacArthur 
replied: 'It would serve no useful purpose, and why, as the sovereign 
should l?  President Truman drrsn't do so, nor docs the King of England 
or any uthcr Head (if Statc.' 

Long's final assessment nf the remarkable man who held the spot- 
light thrnughout his Carecr, and never stayed for long out of camera range 
or out of hearing of his correspondents. is that hc regarded himself as a 
man of destiny. In the 1a.t paragraph he wrote at the end of his distin- 
guished career as a journalist and historian, Long said of RIaci\rthur: 
'Thrtrughout the last ten years nf his military career his desire for adula- 
tion made him prey tn devoted followers who Hattered his conviction that 
be \vas infallible and that penplc in Washington wcre conspiring against 
him. But this w3s a minor though damaging foible measured against his 
other qualities: his courage, his patriotism, his ability to  inspire suh-
ordinates and others, includinganxious Australians in 1942, and the penis- 
tcnce with which he pursued his notion that he was destined to lead a 
crucade against political decay within America and appeasement beyond 
its frrmtiers.' n 



to the Editor 

Air Support 
Sir,-I have just returned from Vietnam aEter relinquishing command of 
161 (Indep) Recce Flt. 

I read the article 'Air Support at Unit Level' by Lt Col Garland 
in the March issue of the Army Journal some time ago and 1 note that, 
as yet, there have been no comments by others on the subject. T h e  basic 
theme of the article is disturbing, and requires some comment for the 
bcncfit of those who might follow the author's approach. 

While the techniques and prccedurcs which Coloncl Garland 
rccounts are fairly accurate descriptions ol the standard Recce Flt SOPS 
there are several points made in the article which promotc a lvrong im-
pression. They particularly conccrn responsibility, accuracy of informa-
tion and flying safety. 

T h e  abscncc of any rcfcrence by the author to pilots, or their 
responsibilities in carrying out the tasks under discussion, should cause 
concern to those who formulate tactical dcctrinc. It is difficult to  decide 
that the omission was unintentional. Whether the author believes so or 
not, by inference his article rather classifies pilots as some sort of un-
thinking taxi driver. This is not, and ncvcr has bcen, the manner in 
which Army Aviation is intended to he utilized. Those readers who 
now see the passenger as being the person responsible for accurate lcca- 
tions, positioning of thc aircraft ovcr the targct arci, coordination of air-
strikes etc., should reflect upon the matter carefully. It was to combat 
such ideas that Air OP pilots came into being about 28 ycars ago. I n  
the tasks he discusses, one wnnders what the author thinks the pilots' 
responsihilities actually are. 

The Recce Flt's visual reconnaissance and airstrike experience alone, 
in Vietnam, amounts to mnre than the total operational flying hours of 
any othcr Australian flying unit, anywhere, ovcr the same period. It has 
never been indicated tn me that users are unwilling tn accept as accurate 
the location of targets and description of siglitings bv our Army ai  'lators. 
Morco~~cr ,grid rcfcrcnccs and information not verified by the pilot are 
suspect. While there may hc a few individuals who disagree with that, 
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they are a disappearing minority and they do not include the battalion 
commanders with whom I was privileged to serve during my tour with 
1 ATF. 

Some quotes, taken at random from the article, and comments on 
them, follow: 

The initial identification and marking of the target u.as done by the Bn 21C . . . the 2IC was able to physically mark the extent of the t a r ~ e tby dropping 
white smoke penader on the extremities of the area . . . (Page 6 ) .
Each target . . . mas then individually marked by the Bn 2IC using white 
smoke grenades (Page 8) .  

As in all flying sequences it is the pilot's responsibility as captain of 
the aircraft to permit, or not to pcrmit, the dropping of a n y  ohject from 
the aircraft. W h e n  he is properly positioned he will either drop thc WP 
himself (not white smoke, as it is slow to dcvelop a n d  dissipates heneath 
thc canopy) or tells the passenger when to do so. This is ncccssary for 
reasons of guaranteed accuracy and flying safcty-Ixdi :ire thc pilot's 
rcsponsihilities. 

By making a series of Iuw parser u w r  the area the 2K: \\'a\ ahle to . . . 
(Page 6). 
The 21C orbited the contact area (Page 8).
The 21C was required tn act as FAC (Page 9). 
I h h R  the p e r i d s  of rcconnai-qance flown by the 21C. many enemy pwi-
tions and installations were Iocatcd (Page 12). 

As expcctcd, thnc and similar statements resulted in the exchange 
of some light correspondence between past and present mcmhrrs of the 
flight. Surprising though it may reem there v ~ a salways :I r 
the Colonel's aircraft too. 

On the arrival of the airborne FAC and the strike aircraft in the strike area, 
the 21C briefed the F.4C on all details and requirements fur the airstrike 
(Page 7).
The 21C assisted the FAC in the direction of the airrtrikc hy maltikr 

corrections as each aircraft drupiwd its urdnance (Page 8). 

During this period, thc Sioux aircraft of the flight \\'ere fitted \zith 
one Fhl radia and a crystal controllcd UHF set which did not include 
the normal frequencies used hy the Ft\C and strike aircraft. This meant 
that the FAC had tn tune tn a frequency in the range of the Sinux Fhl 
set, which was normally used to talk to ground troops. In tlir caw of 
7RAR, this was the frequency of their air/admin net. 

Sincc Nov 68, the Sioux in Virtnam are later models fitted with 
ARC5lnX (UHF). This radio permits the pilot to operate on a common 
frequency w,ith the FAC and tlic pilots of the strike aircraft. i\s hefore, 
thc ARC 54 (Fhl) is availahlc to thc pilot, or passenger, i f  any, for 
communications with ground trmqx. All the aircraft operate on UHF, 
and for sound reasons (not the least being flying safety) the pilot talks 
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to the other aircralt while the passenger (often the CO) talks to his 
call signs. Both the pilot and CO have private intercom and both can hear 
each other's external conversations, i f  they wis!i, T h e  resiilt is a tidy, 
ceoperative effort whicli has met with continuing success. 

Airstrikcs ircur several times cach day i n  the TAOR and our pilots 
take part in all of tlicin. A small percentage of these strikes are made in 
support of battalion operations. T h e  low ICI~CIassistance during thcse 
strikes is usu;illy prnvidcd by the pilot i n  DS of the requesting hattalion. 
If a passenger is carried he is usually the CO. From Dec 68 to Rlay 69 
pilots of the tlight located, marked, correctctl and assessed damage to 
targets lor FiZCs in 218 airstrikes, resulting in:  

377 hunkers damaged or dcstrnyed 
432 bunkers exposed 
104 pits damaged, destroyed or exposed 

2,370 metres OF trench damaged, destroyed or exposed 
42 w i r k  henches damaged, destroyed or expoced 
i caches dninagcd, destroyed or cxpused 

89 tunnel entrances damaged, destroyed or exposed 
65 structuri's damaged, destroycd or exposed 
22 hrcatlier holes damaged, clcstroyed or exposed 
13 I l l l t S  cxposed 

162 huts <l;imaged or destroycd 
1 KRA 
8 KRA (possible) 

(Incidentally, it is of interest to notc that all  corrections and indica-
tions passed by the Sioux pilot during airbtrikcs are now received dircctly 
by the strike aircraft. Similarly, the RD/\ (Bomb Damage Assessment) 
made by the Sioux pilot is received direct hy the strike aircraft, and is 
repeated to them hy the FAC in his acrial debrief). 

To the best of my knowledge the concept of employment of the 
second-in-coiiin~ind, expounded in the article, has not been tried clsc- 
where, heforr or since. That is not tn say the concept is invalid but i t  is 
a fair indicatiiin ol  its popularity. I~Iowcver, aviators continue to carry 
nut the tasks under discussion, as rcquirccl, whether the 2IC or anyonc 
else is i n  the aircraft or not, because that is what we are trained to do. 
We aviators \i~ould prefer the CO or UC tn  ride irith us if anyone has 
to, and it  is nften vital that they do so: particulnrly tlic CO. The point is 
that it dnesn't matter whether anyone is sitting in the passenger scat or 
not, aviators arc doing these tasks successfully to the satisfaction of user 
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units, as they have done in the past. 1 believe they \\,illcontinue to do 
so, revising their procedures whenever necessary. 

All units have officers with varying d e p e s  of experience and thc 
Rcccc Flt is n o  exception. If a particular task requires a pilot with depth 
of experience in the mattcr he  can, with warning, he provided. If 3 
battalion operation requires the same DS pilot For 2 or 3 days for 
continuity in phases, he can be provided. It is not, of coursc, practicable 
or desirable to  provide permanent pilot/unit affiliations. 

Fortunately, I can reassure the author that the problems with which 
he  seems to have had a lonely struggle are constantly the subject of the 
closest liaison and friendly discussions in Vietnam between the a \ '  'iatnrs 
and uscrs. T h e  result of t h e x  mutual efforts has been the evolution of 
highly professional cooperative pilot techniques which have adequately 
met the changing pattern of operations. 

The colonel seems to summarize his philosophy on the whole qucs-
tion in the last sentence of his articlc-'However, the fact remains that 
an  officer from the battalion is required in an airborne role to carry out 
these tasks'. T h e  statement is not factual and rcflects an attitude with 
which I must disagree entirely. 

Australian Army Aviation Corps, H. A. F. Renson, Aluj. 
Amherley, 
Queensland 

MONTHLY AWARD 
The Board of Review has awarded the $10 prizc f i x  the Lest 

original article published in the June 1969 issue of the journal tu 
Lieutenant-Colonel R.  J. Stanley for his contribution 'Opportunitics in 
Cadct Training'. 
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