
RECORDS O F  1'HE SITRVEY O F  INDIA 

VOL. SX 

THE W A R  RECORD 
1914 - 1920 



Rt. Pnjor (Tomas. LL Uold A. A. QW 
D 0.0,. BE' 

hied of wa~urdm, f mow: u%+il 



Oaet. J. A. Field. H.E. 
Killed in acti~m.Pranoe, 15i-IR 





RECOR.DS O F  THE 

SURVEY O F  INDIA 

VOL. XX 

THE WAR RECORD 
1914 - 1920 

PUBLISHED UNDER THE DIRECTION OF 

COLONEL COMhlANDhNT E. A. TANDY, R.E. 
SURVEYOlt GENER'AL 06 INDIA 

P R I N T R D  AT T l I B  0EOT)ETIC RRANClT OI'FICE. 

B U R V E X  OP INDIA,  DICIIIl,\ I)LrN, l!):!b. 

Price, Z'hree 2i~qcc.r or Fiac Shillinpr a w l  Ill).ccpence 
I / 



DEDICATED 
TO THE MEMORY 
OF' THE OFFICER,S 
AND MEN O F  THE 

SURVEY O F  INDIA 

WHO GAVE THEIR 
LIVES FOR ,-THE1 U 
COUNTRY I N  THE 

GREAT WAR 



PREFACE 

T HE whole Department may be justly proud of the remarkable 
War  Record of the Survey of India, whose officers and men 
were able to  prove their value in every theatre of the War .  

The bulk of our military officers were reverted to military duty  soon s 

after August 1914, and i t  has been impossible to  note their varied , 
services in the present volume, beyond giving a bare summary of casual- 
ties and awards. Others were employed it1 the  great survey develop- 
ments on the Western Front,  but these operations are also omitted, 
as they have already been described in the " Report OIL Szbruey on the 
Western Front, 1914-18") published by the W a r  Office. 

The present volume also ignores much urgent and valuable work 
done in India by those who were left behind. It is therefore confined to  
a description of the surveys and explorations carried out by members 
of the Survey of India in Mesopotamia, Kurdistiin, Macedonia, Arabia, 
Persia, Palestine, East  Africa and Afghrinistgn. These explorations and 
surveys were accomplished in the face of many clifficulties and in 
every variety of terrain, from the icy highlands of Central Asia to the 
waterless deserts of Persia and Arabia. The total area thus explored 
by members of the department, often in unknown and iin~napped 
regions, is almost con~parable to that, oE Enrope, while reliable new sur- 
veys, based on fixed points, covered an area more than twice t ha t  of 
Oreat Britain. I n  the limited compass available i t  has only been pos- 
sible to indicate a fraction of the varied aclventr~res, ,privations, and 
technical tr~nrnphs, of all the scattered partics and indivlcluals who con- 
tributed to this great achievement, which forms a anique chapter in the 
annals of surveying. 

The following are a few of the points which may prove of particu- 
lar interest to  the student of war and tlie qeneral reader. On pages 11 
2nd 12 will be found seine interesting information as to the lonq night- 
inarch of over 20,000 men to  thc Dujn~lah ltedoiibt in Rfcsopotan~ia, of 
the 7th/8t'n March 1016, in tlie accouut written by Major Mason, who 
was the survey officer detailed to guide tlie columns. If the opportunity 
presented by this very successEul niqlit-marc11 had been promptly seized, 
Kilt mould almost certainly have been rclievecl, and the Emllire might 
have been saved from t]le necrqsity O F  1113111tnining over half a million of 
men in a secolldary theatre of war ; an!-t h ~ u g  which can tlirow light OII 

the  exact circrimstances a t  this critical momeut is most important to the 
soldier and the historian. 

The survey operationq in hlesopotnmia, describetl in Part I, were so 
extensive and complicated that  they necessarily present more difficult 
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reading than some of the personal adventures of small detachments or 
individuals pu3hed off into " the blue 'I;. such as those of Major Perry's 
party mith a mutinous K.ussian ariny in Western Persia (vide Chapter 
IX); or the daring and successful diplomatic mission of Khan Bahadur 
Sher Jang into the remz~test fastnesses of Kurdistin (pp. 40-44); with their 
records of the ghastly clcsolatioll left by the W a r  amongst a ~ r e a t  rural 
population which had been almost exterminated by the comb~ned opera- 
tions of the Turlcs and ltussians. The dash of the Dunsterforce 
to the Caspian Sea (Ch. S),  again, gave Major Rich and his surveyors 
all the adventures they wanted, ancl resulted in our enjoying the 
temporarj assistance of Russian ladies as " drafts~nen " of the Survey of 
India. Major Mason (vide pp. C8-50) also led the first party which ever 
crossed the desert from Mesopotamia to Damascr~s in motor-cars; and 
Major Lewis' con~iect~on of the triangulation across this gap to Aleppo 
was a great technical t n u n ~ p h ,  while ~ t s  close accordance In connecting 
with Egyptian surveys (vide pp. 44-48) showed the high order of 
accuracy maintained in our Mesopotamian framework. Thls Mesopota- 
mian survey constitotcs by far the largest portion of our survey 
record, but the volume itself must be left to indicate the extraordinary 
clifficulties in which large parts of this work were carried out, and the 
patience and skill with which they were surmounted. Colonel F. W. 
Pirrie, c.M.G., c.I.E., I.A., who was in charge of these operations almost 
continuously from the beginning to the end, set a most soldierly 
example by his endurance of hardship, his determination in the face of 
difficulties, and his readiness to tackle every kind of work with his own 
hands, whenever the occasion offered. I may also note that  the enormous 
improvements effected by Colonel Wood, R.E., in the survey situation in 
Salonika, are hardly brought out sufficiently in the modest report from 
which Chapter XI1 mas partly compiled. Many of the other accounts 
also are l~able to the same defect, in that  the facts have only been obtain- 
able from officers relnctant to turn the limelight on to the right spot. 

Coto,wpilation thnd A?ltllorsAip. The whole work has been thrown 
into ~ t s  present readable form by Major K. Mason, ~ I . c . ,  R.E., in 
consultation mith Colonels Wood, Gunter, and myself, together with 
various officers concerned, to whom he had to make special references. 
Amonzst these, he asks me to mention Dr. de Graaff Hunter, u., 
sc., D., our Mathematical Adviser, who is so frequently our mainstay in 
mathematical ditliculties and who has again lived up to his reputation, 
both by his active service in Mesopotamia and by his assistance in disen- 
tangling many knotty points in connection with technical detalls recorded 
in thifi volume. 

W e  are however most indebted to Colonel Pirric, who voluntarilv 
untlertook the very heavy labour of compiling an exhaustive report 011 

the whole of the survey operations in Mesopotamia, of which lle alone 
pofisessed a complete and first-hand knowledge. This work has formed the 
in(l1spensable basis of Part I of the present volume, but Colonel Pirrie 
found i t  imposeible to complete it until after his retirement in 1922. 
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Since then we have had to await an officer with the sltill and enthusiasm 
of JIajor Mason, who was ready to  undertake the heavy labour of sum- 
rnarising all this varied material in addition to his normal duties. T h e  
worI< really required an officer to be placed on special di1t.y for t h e  
purpose, but we have been very shorthanded since tlie War,  and  the  
whole Department owes its lasting gratitude to  Colonel Pirrie and Major  
Mason for this very valuable service. W e  can onl,j hope tha t  the 
of the resultant volurne will in some measure make up for its rather be- 
lated appearance. 

?'he Mili ta~y Record. Since the volume itself is practically con- 
fined to the s ~ ~ r v e y  side of our War  Record, after the majority of our 
officers had heen reverted to military claty, i t  seems clesirable for this 
preface to indicate briefly the conspicuous success \vitli which these 
officers played their part as a military reserve, when tliro\vn iuto tlie field 
with every variety of unit. 

Of the fifty-four regular military oflicers in tlie del~artnlent a t  the  
outhreali of War, the seventeen seniors were a t  first retained in India to  
carry on departmental work and to serve as a reserve for frontier or trans- 
frontier survey requirements. Of tlie remainder about a quarter were 
Indian Army officers who were reverted to their regimental depots, and 
who Itrere for the most part  employed t(1lere witliont opportunities for dis- 
tinctmion. This left about 27 majors, captains and subalterns of the  
Royal Engineers who were sent off between August and October 19 14, 
Major McHarg to East  Africa, and the rest to Englancl and France, 
where the seniors were mostly given command of R.E.  Field Companies 
in the newly raised armies, while the juniors were posted fortIi\vith to 
Fielcl Companies on t,he Western Front. without further training. 

Eight  of these officers mere killed in act,ion and eleven wounded. 
0bit.uary notices of those killed may be found on page 113, et seq., while 
their pliotographs appear in the Frontispiece. Since nlili tar~. recogni- 
t ion does not come easily to t.he surveyor, it was tile survivors of those 
eml~loyed on purely military duty who moll the grea.t,er part of the 
a.\vartls cletailed in Appendix IV,  \\~hicli may be sulnmarised i1.s follows :- 
~~!.hI.(;'s.-2C.I.E~'s.-lI Brevets-16 n . S . 0 ' ~ .  and Bars-- ;:O. 1!.N7s.- 
7 hI.C's. and Bars- 9 Foreign decorations- 67 Mentioils in tl~l::!mt~cfies 
arl(l Special mentions-Total 11 7 .  This list does not inclatlc (: I . ;  nn.ards 
gra.nt,ed t o  Class I1 officers, surveyors, kc .  

Mucli more might be sa,itl of t l ~ c  esc*el,t,ional i~lili tary srrr.ic.es of 
some of these officers, but the above ahstract slioulcl sufico to sllow t.hat 
tfh(! Survey of India affords a,n escellent training for R.E. ofliccrs, eve:i 
in a military sense, and this f'a.ct i s  \\,ill! wort,li notJing a t  a tin-re ~ h e u  
1~ can see litt.le chance of ever bein: a,l)lrl to reinforce ot,Iier hranc11ef.1 
of t'llc C O I ~  t)o the same cstc.111 ag,.n,in. 0 1 1  t . 1 ~  one hand our niilit,;~ry 
cadre is reduced ancl short-rccrnitetl, milile ( ! I \  tlie other 11a11tl the sul.vsj. 
(levelopments resultin= from t,l~e Ir:~vts t : n o ~ w o r ~ s l ~  increased tJle 
complexity ant1 extent of the services rc!rj~ii~.ctl of tlic surveyor under 
modern war conditions. I t  is tliercfore 11ossil~lc tha t  we may have to  
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mohilise all oiir available H.E. officers for survey duties, in the event of n 
wide~p~-ead emergency, with none to  spare for other services. 

The R.R. officer, in every branch, is ap t  to  be everybody's servant 
btrt /inhor!,l's chi l t l .  His Irard-won snccesses are often talren for granted, 
wi t I to~~t  rnr~ch tltouglit For the clificulties s r~rn~onnted ,  while his failures, 
however inevititble, are not buried orit of sight, either in 'files' or in 
graves, but renlnin sticking out lor all the world to scoff a t .  This is 
rather particril:~rly t,lic case with tlie sllrveyor. TYllo cares toclay about 
the t.st.l-nortlill:lr~. t.tYo~-ts and able organization involved in keeping the 
Army a~iltl~lit.tl wit)ll up-to-date maps when racine for Bagl~da(l,  as was 
acconiplislit~tl by 31:~jor Grtnter's comIlilation section (vide p. %I)?  
or for t.lte Itigll l)rofessiol~ul skill s h o ~ ~ r ~ r  by Major Ijeazeley in inventing 
a new rnrtl~otl of rt\r:onni~issnnce from aircraft, and his great 
e o r r q  in c : t r ~ i n <  it out it1 circr~lnstances where i t  proved invaluable 
( i t  1 .  , ) I net\cl not nlultil~lv such instances whicli can be 
forilrtl in ; ~ l l  1):trts of this volnme. It is inclced otllp when the surveyor 
is ;~hst>~lt ,  : t~t(l  no nial>s are itvailabln, that  his rlnlclue value ancl i~iclispen- 
sid)ility, i r ~  t'very kill11 of military operations, arc properly realised. 

'rhc hnclo-Intlian an!l ilomiciled European officers of our CI~LSS 11 
Sprvice (up t i l l  I:tt.rl,v k ~ ~ o w u  as the Provincial Service] in many cases 
rentlertstl v :L I I I~~) IR  n i i l i t a ~  service, thougl~ the brill< of them were re- 
clniretl t,o t3:trr,v on tlrl~artrnenlal work in place of military officers 
.revtlrtt,tl tu, 1nilita1.y tlnt,~-. W e  have also a proport,ion of very good 
Tntlinn ~)tlicera in t l ~ i s  Servirc, who were invaluable in assistiny 11s to 
Carry 011 II~TP~;ZY!- S ~ I P V C ~  \vork dtirin: but who ha(\ not tlie 
ssnlcn 11~1!),)rt1111it,,v of  t.hrowinc tlternsc?lves into tlte ranks, or otlirrwise 

. . 
x_.:rlriltl< tr:,rn tnis3ions, as notell in t,he f o l l o m i ~ ~ ~  instances of 111ilital.y 
disti~rc.? 1011 :- 

\ I P S ~ ~ < .  Collirls, MrInnes, and 3Iille1. enlisted in England, a~itl rose 
from t lit> ).;ink*. 'l'J1t3 ti rst r~atnetl mas o~ihse~nent ly  killacl in b".n,nce. 
J.[ossrd. 'Crr~h:trn, 1)rake. O'Bullivan, Grant,  Smith and Grice \v11nt to 
& ~ t  :\frica in I C )  I I mitli the &tnssoorie Volunteers. The first n;>.lned 
n?se to he a hfajor while the secontl won the D.C.M., ant1 both received 
re.,rnlwr cornniisgions for service in t.he tield. 

Altozether Fourteen officers receiver1 awards on active service while 
twelve wrrr rnrnt,ionetl in tle~patclles. The following seventeen ofli,.rrs 
roreiv+.:l cnlnrnis*iorls in tlra British or Indian Armies, and rose to  the 
ranks shon-n : - 

Majors -1. H. If-illiams, ant1 C. H. Tresha~n,  Captains H. B. Simolis, 
v. P Wainrizllt, c. R .  Sexton, 6 .  O'C. Fitzpatrick, and P.E. R. Calvrrt, 
Lieittn. 11. H .  Fitz-Gihhon, V, D. R. Collins, A.  .I. .I. Drake, I).( .:I., 
W . J .  H. >tiller, R. i3. (iildea, C. 8. AIcInnes, W.P.  Eaales, R.M. Wyntt,  
A. J .  >loore, A .  V. Dicknon. 

Tflr IntCi11 n nlbrnr y or.7. .lit bough they hacl no opportrtnit.y of e~t~:lh- 
lifhinp a p ~ i r ~ l g  military record, anrl their variorls services are dnlg 
m r r l w l  in the preeent volume, t,he whole Department mill wish me to 

a cortlisl tribute to the fine soldierlv spirit and devotion to duky 
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displayed by many Indian Surveyors, and  other subordinates, in t h e  face 
of hardship and  isolation, interspersed with moments of ex- 
treme peril; ancl t o  tlieir t ac t  and goocl sense when working alone 

all sorts of aliep and unfriendly peoples. They  were often able 
to secure valuable results iu  circulnstances which would have paralgsed 
tile surveyors of almost a n y  nation, and in the  wliole world tllere is no 
body of men so well aclapted to  facing the  peculiar difficulties of survey- 
ill: 111 tlie wilder parts of Southern Asia. As esamples of their s o l d i e ~ ~ l y  
sl)irit I nlay refer to  tlie follo\ving episodes recorded 111 the  present 
volume :- 

The coolness aud resource of snrveyors Tula  Ram,  Purdil Iclian, 
and Amar Singh,  in effecting their escapc after being taken prisoners by 
the Ku~.ds dnr ing the  rebellion; am1 thetr prol'essional zeal in prcservinq 
their surveys cl~iring their captivity and bringing tliern back safely 
(p. 52). 

Tlie gallantry oE surveyors Ghnlam Rasnl Khan ,  PIIuhan~matl Xbdul 
Azim, ant1 their Iilialasis, on the  no i ran  f roll t in Macetlotiia, when engageel 
in snrveyinz on tlie f ront  line undpr colitilluous ancl heavy fire. F o r  
their coolness and gallantry on this occasion both surveyors \Irere awardetl 
tlre Indian llistinguishecl Service Alc~lal, (11. 95). 

.IN Inilia, the  depleted staff of snrvcyors, etc., carried on ordinary 
sllrvcys, lnostly under tlie executive charge of officers of tlie Provincial 
Service, hu t  many survey clemantls of a n  11n11saa1 antl rlrgent cliaract,er 
11;ttl also to  be m r t .  These fell nlost I~eavily on ilie Afal) l'nblication 
Offices in Calcat,ta, \vIiicll had to  worl; at  Iiigll pressure t l ~ r o n g l ~ o u t  tlle 
War,  and \Irere o r  tlle glseater pa r t  of tlie t,ilne nntlcr- t,lie cli~~ectioo of 
C o l ~ e l  C I .  1 ,  I . ,  I . ,  s o . ,  I . .  The  M:~t~lie~n:ttic.al Iostl-11- 
mcnt Office esl~eciallp rose to tlie occasion \vitli very signal srlccess in  
imlnovising a great (leal of w r j r  valuable \\-orli in collllcct,ioli \\.it11 
Ortlnance and Munitions, in rc~ogui t~ ion  of n~hicli it  c.11.b:. \\-:is ;cllotrtcil to 
tlir ORicer in Charge, Mr .  T. 9. Lpcrrier, wlio was i~iost, :LI)I!C sucondecl 
hy Mr. S. llTootllionse. Much specia.1 work \rns also ret1~~irecI fro111 ttlle 
(;cotlettic 13mncIi, ancler tlle t l i re~t~ioo of Colonel Sir  (;c.~.:tltl I lrnos- 
Con>-ngliam. F . R . . ~ . ,   it..^.; antl the few other seniol-s finally 1~1't i l r  India  
lmtl of c o ~ ~ r s r  t,o meet vario~is r~rlnsaal retlairernent,~ \vit,li t l t~l~lt~terl  re- 
sonl-ces. All concerned we1.r vcry ~ l a t l  t,o \\.elcome bxcli to t l ~ c  I )clIal,t- 
nlcnt Colonel R8. h. Witllllope, ty.n., C.V.~: . ,  C.T.E., R.E.  \vho 11;i11 ~.t.tiretl 
i n  1905 after an  atlventnrons c:l.recr i l l  connertio~i \\.it'll tl.:riisi~.t,nticr 
surveys, and whose witle liuo\vletlge or o ~ ~ r  1Vc~t~e1.n f rout i r r  :111cl of 
Pcrsian nnd Arabic Ivas very usc~f~l l  i l l  t , l~e  ])l.eparntior~ of slm'inl mnlis. 

Tltr Slcraql/or Gr,~el-nl.  I t ,  fcll t,o t l ~ c  lot of Colollel Sir. Siililr:~ 
Bnrrard, K . c . s . ~ . ,  P.IL.S.,  it,.^., to IilI tlic n . l~ \ ; in~~s  antl tlitficlllt 1,ost c;: 
Sllrveyor General (Inring this crit.icnl pcl.io11. The Del~ar tnient  oives to 
hifi Ieatlersl~i~) the  great  opport ,~~ni t~ies  mli i~~l i  so many enjoyed (luring t,llo 
War. First of all he f l ~ l l ~  maintninctl t.hr: t,ra~lilions of tlie Corps, WI 
tllrowing all R.E. officers he coultl spare, a.n:l inrlcetl more than he coultl 
safely spare, a s  soon as possible into the  ~)osit,ic~n wltere they wished t o  
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be, namely the post of danger, on the Western Front. H e  similarly 
reverted ti, number of I.A. officers without delay to their regimental 
del'ots ant1 facilitated t!le joining 11p for military duty of all other 
classes of oficers, so far as they could be spared. Finally he so utilised 
the scanty resources remaining a t  his disposal as to meet all urgent 
survey recluil.ements ; thus enabling 11s to publish a War  Record ml~ich 
milst ever remain one of the proitdest chapters in the " Records of the 
Survey of Inclia ". 

E.  A. T A N D Y ,  
Colouel Con~ma~tdant, 

S~irreyoi. General of Inrlia. 
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0 N t h e  first of Angnst  1914, t h e  Survey of Intl ia \\.as pa r sn iug  its. 
normal drlties in recess. Some  members were look- 

'1'111. Outl~renk of W:w. i n g  for\varcl t o  6I1e nex t  field season; o thers  hoped 
for  leave. T w o  d e t a c h ~ n e n t s  \\.ere f a r  afield; o n e  

~llltler Lt.-Col. R j d c r  was 1)eacefullj- delirr~it.iog a.nd s l ~ r r e y i a g  t h e  Turco-  
l'ersian Hounclary in co1laho1-ation wit11 ICnssians, Persians and  T u r k s ;  
tlie ot.her onder Majo r  H. Wood \\,as \vit,li S i r  1". 1)c Fili1)pi's scientific 
clrpetlition exploring antl mapp ing  t,he hearl\xraters of t h e  l 'arkand river. 
I W I I  tlie ne\vspapers had harclly hegr111 t o  g e t  alarmetl, though t.here were 
1)nz;ll- rumours t h a t  t h e  Brit.ish were g o i l ~ g  to war  wit11 l tussia.  T h e n  
S I I ( I I ~ P I I ~ , ~  t h e  world \\.as in a turmoil .  

A t  the  outhreal; t h e  s t r eng th  of t,lie Survey of India  wax 5.j Impe- 
~.i,zl, 148 Provincial a n d  3 7  TJpper Si~hor t l innt~e  officers. Of  these th i r -  
tt>en Imperial  a n d  tn.o l'rovincial officers were on leave in I<ngland, b u t  
twclvr: of t h e  fo rmer  \\rere immetliately recalletl t o  India .  

ljcfore Angus t  \\Ins over, three  Imperial  officers of t h e  Survey,  
Licats.  R.. TJ. i \ l~non t l  I I . ~ : . ,  F. P. Nos\vortnhy ~L.E., 

I ' I * I . I I I I ~ ~ ~  i n  Mi1itn1.y 
Eniplog. ant1 H. M. h, lc l iay  ll.~., revertecl to the  Sappers  

and R'liners. T h e  rest sorronrft~llj.  \v;ltcl~ed them 
cl , t l~ ;~~. t ,  fear ing t h a t  t.he \var nrorlld be over befo~xl their  chartce r\wuld 
ccltnf:. ; i t  t h e  same t ime, ~ l a s s r s .  \', D. I;. (7ollins ant1 C. S .  McInnes  
ol' t l ~ e  I'rovincial Service, \vho \\.ere on leave i n  EnKla,utl, at. oncv! oflered 
tllc.il. services in a n y  capacity, a u d  aft,er a shor t  pcriotl ill tllc ranks  
\ \ . 0 1 , 1 ~  given cornmissions in t h e  new nr~l i ies  then being 1.aisc.11. 

.\ large nnnlher of Imper ia l  oficers npl)lietl in Srptt1111l)el. t o  t,llc 
~ I I I ~ V C J - O ~  General for  Ilermission t o   evert. to  ~nilitar!. (111t>.. I3cfo1.e t h e  
( B I I I I  of 1 $1 14, besitles t.liose alrcatly r~lc~ntioned,  t w o  majors all11 t\vent,y- 
t \\.I) cn.pt.ains antl snbalterno \\.tbl.e tr:l.nsferred to  milit,n I*!. ,1111 J. ; %I:~,jor 
\\'.oo(l antl Colonel Rytlrr  I I : I . I ~  no t  rtbturnecl f r o m .  ( 'cntrnl ,I:;i:l or  tl~:: 
' l '~~~~c.o-Pers ian  Ho~lntla,~*y work ; folir ofticcrs were still SCCOII(I(YI ; '*1(1 0110 

was sick, 
r 1 Ll~e P~.ovinci:~I Spvvice I~at l  also 1)ecb11 tlel)let.ed t,o sonlr t ? s t , c~~ t .  1,)- tilt: 

I ~ , ) ~ I ; ~ , I ~ ~ , I I I . ~  01' s ix oflip,ers xvitll t I I C  lf~t.q.sot)rie \7cl~intecr l I a , c l ~ i ~ i e  ( : ; i t )  I)(! - 
t:~c?ltmcnt, for  ]Cast Al'rica ill Sthptclnl)rb~., \vl~iltb thirteen nlorr al) l) i ic~l 4'0; 
: I ' I I ( I  ~*ecaived r t ~ ~ ~ i n ~ i s s i o n s  i l l  t l ~ v  11t ( l i :~11  .\I,III!- Heserve of Officers cil,~.l:,. 
~ I I  l ! l l5 .  

i\t. t,llis periotl, t,hcreforc, of t,lte t,\\.o sc l~ io r  set.\,icrr, t,hcre were 0 1 1 1 ~ -  

lil'tcv~n Imperial ant1 ahorlt, ;l I I I I I I ~ I . ~ ~ ~  I '~*ov i~~ l - in l  oflicers t.o carry  on t h e  
\vol.k of t.hc S 1 1 1 . v ~ ~  of Intlin. ; ant1 ol' t,l~cw., ;I.:: will sccbn f ~ - o n ~  chapter  I, 
a ~1t~ta.cllment hat1 alreatly heen formetl a,11d S I ' I I ~ ,  t o  i\rrsol)otanlia. 

I n  t,l~is war  1.ecortl of t he Sltrvcy of Intli:~, i t  is not intended to. 
~.c~Ia.tt~ the  experiences of all t,liosc otlicrrs \vho st.rvtrtl in a mil i tary  
cln])acity. Thci r  srrvipcs ill every 1,n l . t  of tht: worltl would fin a 
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second volume. Some went direct t o  France and  ended their careers 
during those tlesperate early days in Flanders. Others  in Englanc\ 
trained the Sappers of the  new armies and  went  t o  war with them; 
others again were sent to  Eas t  *Africa or Egypt. 111 t h e  course of time 
fortune favourecl so111e and left others in t h e  lurch. As  the war spread, 
these members of the  Survey were scattered over t h e  face of the earth. 
Salonika, North and South Kussia, Gallipoli, Eas t  Africa, all the sectors 
in P r a ~ ~ c e  and Belgium, I ta ly ,  Mesopotamia, Egypt. ,  Syria, Persia and 
the Casl)ian shores, all were trodden. One  commancled a brigade i n  
North Kussia. another commanded a Persian army, while a tliirtl ~vho, 
amongst many other mounds, received a bullet through the heart, distin- 
guished hiniself t v  tlriving pyjama-clad clown Piccadilly in the 1)11lce of 
Buccleach's carriage. 

But \\.herever t ~ e  weut, the  t ra ining of the  Survey officer servctl I I ~ I U  
well. I t  was on the Western Front  tha t  the  a r m y  was not  only sopport- 
ed by the  bes t  111;lp service in the  world, hilt was also able to in~l)ro\lise 
the new survey 1netho~1.s of tlash-spotting and sonnd-ranging; arlcl iu the 
ir~lpro\,t.~~~t:rlt ant1 spplicnt,ion of these methocls, the  S u r v e ~  of J r~f l i a  call 
c la in~  a vcxr,v larxr  s h a r ~ .  Those who wish to find the histor>- of this 
phast. of tlll. (ireat, \lrar \\ . i l l  find i t  fully written in the  ' ' 1 ~ ( ~ / ~ ~ ~ 1  orr 
i $ ~ ~ / ' ~ , / /  0 1 1  / h  / ~ - O . X / O t ' t r  j " r0 ,~L.  l!J14-18 ". 

'1'11:- ;L.~.,+~:I t volnlnc. tle:tls entirely wit]] mapl)ina or recounaiss:tnces 
? 

i l l  other fields. Survey work In war t.ime is a very 
Si.,,), , (>,. i i!!. lb~(, -  , 1 1 1  

,. ;I.!,I+, serior~s l~r~siness.  There are few incitl(b~~ts of 
I r~~rnonr .  I t  is tjhe soldier who facetior~sl>- rhris- 

tens I . ; ,  ! i t . ; ; ( !  ;,it, !)f trencll " !It; PiccaclillY "; i t  is the  Sllrveyor \ \ , I I ~  I ) U ~ S  

it 0 1 1  : 1 :  ! I I Y ; ~  : I , ; I I ~  SPPS n o  Iluliio~lr in it. 'pheodolites, l,lnlletal)l:*s and . * 
O G . , " !  - . . 11 ' i .1 - , ' :  j) , i ,~.~))l~(>rna,lia are oh,jects of intense dislike to  t,he i l~l ' . : .?~trp-  
mr.l!. : ' , , , .  :. 'I, ' :  :~iLl.,zct- the enelny's firc: whicll (list,urbs the  pt?:~,,,. ant1 
. ' i ' I  ~SIICII ~ * e l n a r l < ~  i n  t,he trenches as,  Here t . ~ m e s  

, . 
(;:1:1 ;:, 1 . ' .  i t~.it.!lr c*jclidt '!, are I-eally cluite a seriolls mat1 , & ,  for 
' c  C : ~ ~ ~ ! b : ~ . t l i  .'. 

. . 
:.uo! ' I ' l ~ r r ~  i s  very little Il~lrnoul. in war for the  SurveTor. [Iis 

nlap is :l-r~erall!. ~.ec~~iil-etl ; ~ . t  least t,he (lay before i t  is asked For; : l f , , i  i t  
i s  t,hri.t-fo~v n!\v:1!-s a. rare against time. There is 11" fund  of atlc* ~ ~ t e  
in this 111stol.j. ; only ;I 11la~in ~.ccor(l of  the snrveyol.'s \\rorli. If :\ ' ,so- 

~)ot:imi:l I O O I I I S  1al .y ant1 occl~l ies  more than half tlle v o l ~ ~ r n e ,  # .  Is 
1)cc.znir I)\- 1'ar the? g1.ei~t~1-r l)a,l.t, of tile ?jtlrvey of l~ltl ia 's  t lepar t~r~r ,  
enerqies \vny (levotetl to i t .  Hefore the  war, our maps of t,llis t,l~( ! rr. 
corisirjlc~r~ 01' t.wo wl.igKly lines of river with t,he nalnes of celqtain t ,~ ,  :!rs 
of tlolrl)tl'~~l c!ll:~.rnr&ter on  c>itllrr 1 )~n l i .  Now, t,hongh t,he c o n u t ~  i; ; ' I f  
i I t  s I s it a s  hcfol.r, t.he rnal, irJ fillet1 \\.it11 Fen.tllrcs . 
heigl~ts.  

IJf-re all~,how, the. slrrveyor call contemplate llis work wit, l~ s:~.i , < -  

fmtlnrl. Ii'or. it i n  he w l ~ o  (.iho\vs the poHsihilitia~ O F  i r r i p t i o l l  :l,:ltl 
t l e v e l n p ~ ~ l e ~ ~ t ~ .  It, is Ile who, while others are solely t l e v o t , i t ~ ~  ttheir (:llc'l'- 

$en to ~Ieqtrllct,io~l, first SOW* the (.ieeds of peacefril progress. I t  is of'llbll 
the uIlrve?rnr who tirst note? the presence of coal ant1 oil, the  cliscovl*l.!. 
of which leads to prosp~ri t~y.  And in a cotlntrj* like Mexopotanli~, it, 1" 

ht, points out the site of barietl cities. 
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Introduction xxiii 

Amateur archaeology was, in fact,  t h e  l ighter side of t h e  Meso- 
potamian campaign. T h e  lighter side of a shade temperature of over 
120 degrees is an  easy matter.  Prom the  moment  when he heard t h e  
first strains of t h e  Mesopotamian alphabet :- 

" A " was t h e  apple t h a t  grew so they  say, 
I n  the  Garden of Eden down Qurnah way, 
Till  Eve  came along and a te  i t  one day  
And was thrown out of Mesopotamia.. . . . . 

formed a background t o  the  surveyor's mind. Before the  
war was over almost every possible site of historical interest had bee11 
put upon the  ma]-, and now ollly awaits the  spade of the  patient digger.  
The planetabler may have made a few mist,alres, b n t  t,hesc \\.ere not  
alwaS'shis faul t  and i t  is not easy to become a n  archaelogist at a 
moment's notice. 

Nevertheless, t h e  fact  remains tha t  i t  is the  surveyor \\rho has traced 
out tile canals and ancient beds of the  two great  rivers of ;\lesopotat~iia. 
It is his discoveries t h a t  have led ot'liers who served there t o  seek orit the  
a n c i e ~ ~ t  truttls ; and  the  Survey'  of 111tlia can clainl t,o Irave given t,hc 
first accurate map  of Babylon's ancient l~rosperit~y. 

The colltellts of this volume are clivicled into three parts. I n  tllc 
tirfit the surveys in  hle~opota~inia  are describetl ; in the  seconcl, those ill 
Persia.; and ill the  third,  the  \\~orli of miscellaueons tletacl~lnents 2nd 
p r t i e s  in val-ious other theatres of the  q e a t  upheaval is I-ecortlecl. Iu  
eacll of these 1)arts the chapters are arranged as far as 1)oasible chronolo- 
sic::l!\r, b u t  in many cases a Persiau detachment (1escril)etl in thc secontl B 
])art, originated as an offshoot fro111 the  ccntral  orgat~ization i l l  ;\Ieso- 
pOta!l1i;~. is rltlavoidable. 

It, is interesting t o  cotnp:lre t81ie clifferelit condit,ious ~tlttler \vItir.ll the  
Snr\,r\. of Intlin was calletl uputt t,o l)roclucc nl;tl)s. 

C;vnpal.ison of Snrvc!y T h e  3[esopot,aruia.n operations \vc,rc for :t I O I I ~  
cc.ntlit,ions in  v : n i ~ ~ u s  

theat.rcs. tillle l u n i l l ~ ~  cunfillctl to  t\\.o tlctitlite lit~,>s, t h e  
r i  Ligris at~tl tllc IC111)Iirates. \ l ' l~ct , l~er  O I I ~  o1)era- 

tion:: \\.ere successfnl alrtl \xrc :ttlvanretl, or \vl~t~t,Ilc*r \vn \vcrtl t l r l '~~ : t t t~~ l  
an(! clriven back, t,liese two ri\rcl,s formet1 tlrlinite lines of rllo\.elllell~ T!, 
n7p.<; therefore possil)le to  look n. I~ t>; t t I  i t 1  n g:.cv~et-itl \vn!. alltl fr:~111e ;I. ~,~,Iic! . 
This policy davcloped into t l i t .  co~~st , r i lc~t ioi~ of 1i)n,i11 rhnilrs O E  t ~ . i , : i r ~ ~ ! -  

larkion x l o l i ~  the  1)rincipn.l ri\.cl.+, s t ~ ~ ~ ~ u ; t I ~ c t ~ c ~ I ,  :*.s t'iliie \ v c ! ~ ~ t  011, ~ I I  t , l ~ c i ~ ,  
mcakest ])arts, connect,etI ~ , C I ~ O S ~  1 I I C  ~ I I ~ s ( ~ ~ I , ~  \ Y I I C ~ C  ~)c)s<il)Ie, : L I I I ~  ~ ~ x ~ ~ ~ I I , I ~ ~ I  
i n  vnrioos directions to  ac t  a s  :I. [)asis Stir f r r t !~~, t .  s l ~ r v c ~ s .  

Tn the  account t.hat i'ollo\rs it; \v;11 1)t~ sect1 Ito\o tltc,+c! fltndnrnent:~.l 
principles were ohservetl. .At tlncl~ stt.1) ol' t lit: a . ~ l \ a ~ ~ t ~ t ~ ,  wl1c11 tlr\v n.ncl 
unmapl)ecl areas were occiipiotl, t ri;a,~ig:~l;r,l i t )n  \\.:I:: eit11c.r rr~sli,~tl t , l~ ro~~r r l i  

? to t l h ~  front,, or work mas c o n l i ~ ~ t ? n c ~ ~ t  1 :I,[ 1 11:. 1'1 ,~.\\':trcl ;I ; I . I I ( ~  SCI-ICS 

were extendetl back to t,ho h;tsc. 111 t ~ ~ l ~ i ~ , ~ ,  :a:lc:,: S I I ~ V C ~ \ ~ S  \vt\~.(& 111;~tlt: 
concl1rrentl.y with the trianc~lI:l.tion, ~ ) I I I I I > I , I  ! i t , . ;  11h:ains :r.c.~,i)ss t,lir t1esel.r) 
were fol.gerl whenever thc  tl.il):j.l s i t ~ t : ~ t i o i ~  ~ l . - ~ n ; l t r ( l .  :i,11(1 C Y ~ C I I S ~ ~ I I S  

were t,aken to  the frontier. .\I; t l i ~  S ~ , I I I ! ~  ! , ~ I I I * ,  ~ b i ~ , l ~ , , \ ~  , ; I ~ I ~ C ! ~ V I I L I I ~  \ V ~ S  

made map the  f ront  ky gronntl ;~,nll air s:~i.\ . l :~-:;  tl~c. sc\l)nratc organi- 
mtion of the  C o ~ n ~ ~ i l a t i o ~ ~  Sct.tio11 ra,l>itlljr J ) I . ~ , , ~ ~ . c ; ~ I ' , F  f . l t t 1  IIPCPSSBI-,v 
military maps. 
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xsiv Tbe W a r  Record 

In  East Africa, silcli ideal conditions dicl not exist. Here mas a 
large unn~appetl country with no definite lines of movement. Aib 

enterprising foe could roan1 about a t  will. The  initiative of the enemy 
ron~niander, his will o' the wisp attitnde, and his capacity for clashing 
into nnespectetl and unesploretl  district.^, gave the surveyor no time to 
lnnke a scientific framework. A11 he coald (lo was to  join in the general 
c~hasc, carrying on ral)itl ronte haverses in t he  vain hope t,hat VOII 
Lcttow \volllcl tlooble back on his tracks. I n  Salonilta, tlre surveyor 
\\as ulore i11 his element. H e  had time, owing to the stationary condi- 
tion of \\rarfart~, to base his work 011 scientific data  and t o  complete large 
areas of arcurate survey. Brit even Ilere he had snddenly to throw 
(lo\\-11 his l~eav! sclr~ipnient and join in the hunt  a t  t,lie end. 

'L'l~e 511r\'e!S 011 the 11. of (I. in East  and nTes t  Persia could be 
rarrietl o11t t): more or less nol.rnal ~nethods. The triangulation in both 
;\rchas owetl mar11 to Intlia ant1 3lesopotamia for accurate origins. 
S~ve r the l t~ s s  I l t w  time was always a vital factor, and tribal escorts, 
often colnl)osrtl of genttlernen whose whole lives had been given 11p to 
rohbi~rg t,lleir Irest friends, recluired an imniense amount of tact,. 

13rieH.v i t  t-rla!. be s;ti(l. that  the snrveIs of Mesopotamia hat1 deptlr 
~ L I I I I  I IO h r ~ i ~ d t l ~  ; those i l l  .\[a(le(lonia breadth antl no depth. 111 Meso- 
11ota111 i i t  the c.ontlitions n-crtb sni table For accura.t,e geographical maps ; 
i l l  Jtar,,tlo~li;c I l ~ r y  mere illore favourable for military surveys. But in 
I.:n.;t .Jf'l.ic-:~ \\.it11 its preat esl)anse of length and breadth, the slirveys 
c~onltl 1 1 1 : \ 1 i t <  ) ) t i t  little: inll)l.es.<ion in the time available. 

I 1 i 1 + ,  SI;I,\-~.!- O F  J<:,r!-pt was resl~onsible for thc mapping of Sinai, 
I I I ~  I I i\ tletailetl accortnt of t,lie \yorlt in this theatre 
\$.;!I : l l c ~ : . + ~ f ~ ~ ~ . t ~  I ~ I I !  lie $\-en. il Survey of India officer, however, found 
I ' 

i : ~ ~ i r  . a i l '  t ~ j -  t l ~ c b  I 'ortt~~le of war attached to the Survey of Egj.l't, and 
1 ! 1 I I I ~  I I s  o r  i s  b e  iiiclude(1. 

Xoi 0111!- wn. t.vel.!. kind of terrain surveyed, but almosl- every 
I . ~ ) I I ~  ; \ ~ : . , I ~ I ~ I S  111t . f l101 l  nt' map ~.tspro(l~lrtion was eniployed on one frlbllt or 
~ I I ~ ! I I ! - I . .  I\lr11-:11111 \vo~nen-of vrrrlolis natioi~alities and rapt.-: were 
tl.nir~ril as s~~r\ . t>,r!- t , r ,~  ant1 clraft;nieii in order to  meet t,he nertls .!i' the  
V I ~ I O I I ~  n l~n~ l r s ,  

I t  I I X ~  110t I I ~ P I I  ~,ossihle t,n ronrllltle this Iiist,ory of the Sllr,l.l7 of 
Intlia, a.t a clcfinite (late. Hnman n a t ~ ~ r e  I . so 

Ptvionl I , ~ > ~ - I - > . , V I  
181111 I I I I ~ I  ,li-n cnns t i t~~te( l  that ,  after se\-era1 years of l ' i ~ . . .  ;on, 

i t  rannot rrgain normal it,^ at the stroke of :,. ])en 
: e r r  .\nd in the ISnst neqotiations \\-ere so dra\\711 0111, ?,nd 
~ \ - ~ n t l ~ a l I , r  tl~r. term< ~vel-r. so ~~nnnt i sFac tor~  to  all co t~r~rnec l ,  t l i :~:  
c l~ l t~~t r res  took Iony tn settle tlown. The ~,eriorls of the K ~ ~ r d i s I ~  r e l )~ \ l~ .~ )n r  
tllr .\rill) risinz : I I I ( I  t l i ~  .\fqll;in war liavr t,hercfore heen includetl i l l  'his 
vc~ltllnr. 

It is (liffic.11lt t.o s l ~ m m a r i x ~  in a frw words s~lc.l~ varietl co11tli:inns 
a: t,how 11l111er tvhicl~ the S ~ ~ r v e y  of In(lia n.orket]. Nor is i t  pa.) t o  
tat~lllate the n~l t t . l~rn of t.he mnnv S I I ~ V A ~ Y  antl maps, on tlifferent sc8nles. 
' r hp~e  r e s l ~ l t ~  are thel-efore shown in tables a,nd charts a t  the entl of the 
I .  I t  is nl~ffirient here to rnenI.ion tha.t the t,otal area, in va.rin~is 
~ m r t w f  thp world clefinitely surveyed on the half-inch or lar=el. SCR.IPS 
Sl1rve.v of India personnel amo~lntetl altogether to  nearly 180,000 sqllare 



Introduction xxv 

111iles cluring the  period covered by this report. T h e  whole of this  work 
was scielltifically executed and based on t,riangulation. I n  addition a 
great number of large-scale city plans, and many reconnaissances and 
route surveys on smaller scales were carried out.  34aps of the  whole 
of these vast areas have been compiled and publisheil. 

The maps of Meso~ot ,amia have been connectecl Ly t,riangnlatiou 011 

the west t o  those of E g y p t  and Palestine, am1 on the  north by Persia to  
those of Rnssia. These j ~ ~ n c t i o n s  were possible onling to  the  methoclical 
way in whicll Colonel Pirrie organized his framework in Mesopotamia. 
The triangulation of Inclia, by nleans of the  work of the  Eastern Persia 
l'arty, has also been estencled to  the  Kussian frontier ~ io r t l i  of Meshed. 
r 1  1 he three connections taken together are a great  achievenlent. d 

I11 Intlia there was a vast amount  of admillistration to be clone ;JI 

connection \vith all tlre detachlrlents and parties 
: \duliuistrnt~ou i n  

India. on active service. Maps ant1 plans were reqaireil 
for the  t,rool)s retainecl 111 India, for ca~rtonments  

alrd trainiug piirpoeee, and here the  s l i r i ~ n k e ~ ~  personnel of the  Depart- 
ment 1)ut io  a vast amount  of goocl work with no a1)plause. N o  recluest 
from Home or f r o n ~  an!- L L P I L I ~  in the  field for personnel 01' ec l~ ip l r~en t  
fronl the Sr~rvey of India u\as ever refusecl. 

\ITlieu tlre De lyar t~~re~l t  \\.as allnost denucletl of oHicers i l l  I~rclia, 
Coloncl R. A .  U"l lope  ( * . I $ . ,  cm.u.c;., V . I . E . ,  I~ .E . ,  who llacl retired from the 
service in 190(i, offeretl to t,alie the  1)lace of alryonc younger than I~in~seli ' .  
l i i s  serviccs were accepteel. Ilt: \\.orlic~l for a periotl i l l  Adell ant1 the11 
came to India. 

T l i r o n g l ~ o ~ ~ t  t l ~ t b  \ rar  tl1c1 I)el~;trt lnn~lt  \vns admi~ristc~recl Ly Colonel 
Sir Sitlncv Unr~xrt l ,  ~i . i ' .s . l . ,  l c .~ . ,  I~'.I:.s., S u r \ ~ i y o r  ( ; ( ~ I ~ C ' ~ : L I  of Indi :~,  
wl~ose periotl of scrvicc \\as c!ste~~cl~'t l .  111 looliillg t h r o ~ r g l ~  tlre I I I I I I I ~ ~ I .  

of letters and ~.el)orl-s t h i ~ t  for111 t,hc I J ; L S ~ S  of t l ~ i s  1-olo~ue, one is s t r ~ ~ c k  
11). t l ~ e  i ~ ~ t i m a t c  intcrclst Ilc, took i l l  llre \\,elfart, ol' c v t ~ j .  il1clivit111;tl I I I ~ I I I -  

Lcr of the  v:~riol~:: tlctaclr~uents 011 nvtive tscbr\.ictl. 
Tllis record is tlet1ica:ttetl to thosc 1lre111Lc.rs ol' tllo I ) ( ' ~ I : I . ~ ~ I I ~ ~ I I ~  \\.Ire) 

xn\.tb t,lreir lives Pol. tllctir cwr~~rti.j-. 1 1 1  tlre frontisl)icbcc \vill be f o ~ ~ u t l  ;L 

.I{.oll of Honour, ivhilc :ti t,llc c~rtl t l ~ r r c  a.1.e I)ricf rc~*ortls 111' tlle services 
of (lac11 officer wlro tlitvl. Iiists :irv also givt111 i l l  tlic: ; t ~ ) ~ ) t ~ ~ ~ c l i c ~ ~ s  s I r c ~ \ v i ~ r ~  
t l~tl  otller rasuslties, ; L I I ( I  l I I C  \ . : t~* io~~s  ~ l e ~ ' o r : ~ t i o ~ l s  :1,11(1 :1,\i:t111s t~osto\\.t~d. 
Tllcse last a , t n o r ~ ~ ~ t  i l l  nll to  one l ~ ~ ~ n ( l r c ~ l  :i1it1 e i g l ~ t ~  t,lrl.ct: : Il~cl!. l ~ c a r  
\vitness to the vnlr~c ol' 1.111, S n ~ . r t ! j  of Tntli:~ i l l  t i ~ ~ l c  oi' \v:1.1.. 

I n  the  V O ~ I I I I I P ,  t I 1 t 3  \v~>rIi II:IS l ) t ~ l ~ t  ~ l t>s(>ri l~e~l  1111tlt\1, lilt? I I : I I ~ I ~ >  01' V ~ C I I  
officer t o  \\-horn 1 . l l ; i t  \\,orli \\.:IS c.nlvr~.;lc~tl. I t  has not ).)cell 1)ussii~le t o  
11icntioi1 t l ~ e  1111n1Llcr I I I ~ I I I ~ ) ~ ~ I . . ;  01: c:~clr l)n.rty or c le tac l~~ue~r t~  by lln.nrrs. 
Nor has i t  1)eell 1)ossil)le 10 ~ t c o r t l  iu !It:l;~,ii their i11;t11j. acts uf ~ l c v u t i o ~ ~ .  
1311t it, slroriltl I J ~  n lc~r t io~ le~ l  11cl.c' L l ~ , c t  S11r1,cy otficrrs were t,li~.o~;;.!ronl, 
the war n t l l~ r i ra l~ l~ .  s r ~ ~ ) ~ ) ~ l , I t ~ c l  I,!. n l l  \ \ . ! I I ~  \ \ .o l . l ;c~l  I I I I I ~ ~ ~ I .  1 1 1 i ~ 1 1 1 .  
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PART I.-MESOPOTAMIA 

THE C O N S O L I D A T I O N  OF THE S H A T T - A L - A R A B  

A T the outbreak of war with Germany, tlie Survey of India  had a 
detachment under Lieut-Colonel C. H. D. Ryder, 

Tnrco-Persian Bounda~.y u. s .  o., R.E., morlcing with tlie Turco-Persian 
Commission. Roundary Cotnmission. The  frontier had been 

demarcated from RSuIiammarah to  tlie neiglibour- 
hood of Urijmieh, when news was received 011 the 6 t h  August 1914, t l ~ a t  
the Britisli were involved ill the  Great  War .  A s  yet, Turkey mas not 
immediately concernecl, ancl tlie bonndsry work mas hurriecl forward, 
friendly relations betmeen representat,ives of all four coulltries being main- 
tainecl. By tlie end of October, tlie final sCance of t h e  Colnniisslori was 
held iu the neighbourhood of Ararat,  , jus t  prior to  the  arrival of news t.hat 
the rJ'~lrl<s had bombarded tlie Russian ports on t h e  Black Sea. The  
great ~r part of the Britisli and Intlian personnel liad already left  by various 
routes for India, but Colonel Ityclcr, who mas acting as Deputy Commis- 
sioncr, found i t  inadvisable to  return throng11 I'ersia or Mesopotamia, and 
he left for England by way of Baku, Petrograd and Arcliangel*. 

r i  lhe re  was no sur;rey at,t,ached to  the  military force from 
India which landed in Mesopotamia, early in November, and i t  was uot  
till towards the  end of t,l\is n~out l i ,  t , l~at  the  Surveyor General received 
onlr:~:: to despatch a section. By tliis time tlie l lepartment liad been 
mlli.!~ tlepleted by officers reverting to  military clut,j-. 

Tlie plan of operat,ions at tlie end of 191-1 was, however, not ambi- 
tiorls, xncl tlie denland lor  survey personnel could 

Snlvcy scction lands at. 
Rssl.nh. be met, ~vitl iont ~uucl i  dillicnlty. A small section 

was orXanizetl on tlie lilies atlopted for military 
expe~lit~ions on the fr01ltiel.s of Jn(1in. It  conl~)risc~I Lieut.-Colonel 
F'. W. Pirrie, r .  A , ,  wit,Ii sllrveyors T~altau I<lian and Ba,dan Khan,  ancl 
disemharlze(l a t  Rasrah 011 t,l~cl 27 t,l1 Dcaceml)e~.. 

Hy this time t,hC British \W?I.C esti~~l,lishc~l o n  tlie Shatt-al-Arab. 
Basra11 and Qurnali bpen oc~:i~~)ictl, :1.1111 1 1 1 , '  \ V I I O I C  1ia\ra1 situation in 
the Persian Gulf hn,l hpcn rc!n,lt\~*ctl st:c~~rc.. 'L1l1(: 'I'IIYI~s, who lla(l re- 
treated to A m ~ r a I i ,  had ~c-est.nl,lisllc~l (I~cbln.;tll\.cs n t  T!ZI'R,'S 'l1onib, some 
22 miles above Q1lrlla11, ant1 hot,h forces I \ ~ I . I :  \v ;~ tc l~ ing  each other for 
the next move. 3 

The region now in Rrit,ish occnl,atJion w2.q the wliolr Shnt t -a l -Ar~I )  
delta. This river ,  w]lir.]l ~ .~cp ivcs  t;11e wii.t,ors ol' t l lo Tiqris ant1 the  

A n  nrcollnt of tile of t.110 .s~~r\.cy t l c t n c l ~ ~ ~ ~ c n t  clu t.his Conlr~~issiot~ is given 
ill R e r o r ~ ~ r  of the Sltvvey qf Indin, Yol. IX 1). 1G-1, at  rcy. 
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Euphrates, is tidal. Throughout the  greater pa r t  of i ts  lenffth, its banks 
are lined with groves of date  palms restricting the  view on either side for 
a distance of Prom one to three miles. These groves are  intersected by 
irrigat.ion chatinels of alluvial mud, in which t h e  water level depends on 
tha t  of tlie tidal river. The  river banks are in almost all  cages higher 
than the grouncl inlancl, and the surface in the  cultivated areas and date 
g,zrdens is generally below floocl level. Here, small embankments, three 
or four feet broacl. form t,he only means of moving dryshod from one 
place to another during 13eriods c;f innnclat'ion. T l ~ e s e  are perforated 
a t  the bottom by wooden drains made with palm trunks, buried a t  inter- 
vals r l n r i n ~  their construction, and arc  therefore useless for keeping 
back flood wat.er. Beyond the be1t.s of palms, low-lying desert exte~lds 
for many miles, and is also liable t.o in!~nclation. It is coverecl with 
deltaic mucl mixed mit,h sand, quite hard whcn dry,  b u t  very d i f i c~~l t  
for mlrcelecl tran:ipurt and camels when wet. 'Pliere are  few landmarks, 
save occasional small monnds, from six to twelve feet  high, so similar i n  
appearance t'hat, i t  is d i f t i c ~ ~ l t  For anyone b u t  a sorve.vor w ~ t h  a i~lanetable 
to locat,e his ~os i t ion .  The effect of niirage from 10 a.m. to  4 p.m. is 
to ren t l r~  distant low-I3.inrS objects invisible or to distort t,hern in appea- 
rance ; t l ~ e y  are t,hns r~seless as lantlmarks. The  Zubair-Sliuaibah ridge, 
however, whicli rises thirty feet. :,hove the intervening plain, is ver! 
~wominrnt; a~ l t l  west of Basr;th, the  hnilclings from Zabair to Imam 
Anas Furm useful landmarks. 

'I'llt. General Staff a,t oncc aslictl for a. -1,-inch survey of the palm- 
belt area on bot,h banlts of the  Shatt-al-Alr:~b from 

-1-il!cll Suu\.t*y ( I F  
S!1:1 tt.:1I-.\r:ll). 

thcl Quarantine Station to  Qarmat Ali, an nrea of 
nho t~ t  2:;  scloare miles. This map was rt'c1airetl 

III.:I\II! ly, esl~cciall~.  that port,ion of i t  on the right bank bettveen K haura 
v r t ~ k  a1111 Unrmat Ali, ivllicl~ containetl the  cities of Rasrah antl Ashir. 
'I'IIP sIirve!- \\.as 1)nt in 11~1111, hnt only with sllfflcient detail and accnracy 
for I R J . ~ I I ~  nut ramlw, roatls antl rlefences. While  this Snrveg was in 
proxrPss. t.he t't-iang111ation and (letail surve!.s on smaller scales of the 
rest of tllc orcr11)ietl area, \\-ere taken np. 

For t,he pnrpoyee of these -I,-inch survejra, a graphic planel,rble 
t'raverse 1lp the right hank O F  t,he river frorn the  Cnstoms How!. to 
Q ~ r m a t  Ali, antl hack alonz the etlge of the south-western desert \vaB 
r;trrierl ollt, ; planetamble suh- t,raverses connecting these two lines !i,ter 
tlivilletl thp area into hlocli~.  The numerous creeks antl waterways, rl2,vi- 
w h l e  a t  hizh tide hy shallow wat,er craft,, gave a lot of tront)le, :L. in 
many rases they were too mitle for direct. chain rneasorernents. 'I'he 
whole right hank nrns clividetl ir~t,o two main blocks, north ant1 soutll of 
a line joining Basrali arid Ashlr  cities, and 2ntl Lient. 14. M. M. Spillk, 
1 .  . I .  R .  o.,  was lent to assist ill the work. 

't'hc wr~t ' e rn  port.ion of thr! traverses was laitl orlt on the  6 th  Janna1.y 
1 .  T~arge nat11ra.1 object,s wliic~h col~ltl be pickeil np snbsecjnentrly h:' 
tl~eodolitc triangnlation \vcre f i  xetl, so t,liat, \vllen the work was complelie(l 
it conld he oriented and fit,ted on to t8riang1llated  point^. Both tmvcrses 
closed w i t l i o ~ ~ t  appreciable error. 

A t  this stage Colonel Pirrie mensnred subtense-bar bases for theo- 
dolite t'riengulation, observing for latitude and azimuth a t  one end of 
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each base. He then extended his tr iangulation n p  t h e  river t o  Qarmat  
Ali ,  a s  fixed p o ~ n t s  were nrgent ly  neecled for  a 

Comnlenccrnentof river survey of t h e  Shat t -a l -Arab a n d  por t  of 
triangulation. 

Basrah.  S mall n ~ i l i t ~ a r y  escorts mere provided 
owing. to the  a t t i tude  of t h e  local ;\rabs, a n d  interpreters mere employed 
to asstst in obtaining t h e  correct  names of localities. 

After t h e  completion oE t h e  tr iangulation t o  ($armat Ali, i t  mas ex- 
tended across t h e  south-\vestern desert, points being fixed a long  t h e  
Zabair-Shuaibah- I m s m  , inas  ridge. 

I n  order t o  be prepared fo r  t h e  tlood season i t  was now necessary t o  
ascertain t h e  level of t l ~ e  areas al lottcd for  supply 

~ e v c l l i n g .  ant1 ortlnance depots,  engineer field parks,  ancl t h e  
l)rincipal concentration ~~1111)s. Wit11 t,his object  

in view, Lient. Spink carrier1 out a, series of levels wit11 n small  theodolite. 
r i  1 he uncertainty rega,l.cling tJhe whole scope of mili ta rv  opera t ior~s  

in Rlesopotamia, and  t h e  cot~flicting report,s a s  to  'L'~~rkisll  reinforcement,^, 
prevented a n y  serious atlvance f rom (Jnrnali in .Jannarj.. B e y o ~ ~ d  t h e  
clispersal of a hostile gatl lering a t  Aluwi,  sonie twenty-tive miles nort.11- 
west of Shaa iba l~ ,  a l ~ d  the  t l r m o ~ ~ s t r a t i o u  to t h e  Rota11 creel< some e ig l~ t ,  
miles u11 the  'P~gr is ,  tlle sit,liatio~l remnine(l st i~tionarj . .  T h e  survey \vorli 
was therefore able t o  proceed unlnolrstetl. 

r i  Lhe small staff of t h e  sect,ion, I~owever,  harl tlificnltj,  in meetin: t11e 

rle~nantls fo:. stirveys. 111 J a u ~ l a r y ,  t'he milit,ar!, 
Lnrgc scale city 

SnrvCJs. 
(;overnor of Uast*ah nskctl for  large-scale surveys 
of the cities of Hasrnh antl Ashsr  for  house 

taxat,ion and  ot,her nlr~nicipal  pul.l)nscs. T l ~ e  most suitable scale apl~earetl  
to br -1.8 inches t o  1 mile for  tlir tonru arcas ant1 I)nxa81.s, and  l( i  inches t.0 
1 tiiilc for t h e  s u ~ . r o n l ~ t l i t ~ g  ssn111lrl):~n tlist,rict,s. I t  was evitlent. t h a t  t h e  
wol-k would entail  grent l : ~ h o r ~ r  ant1 care. General  I larret ts ,  ho\vever, 
aqrce(1 t h a t  t h e  survey was n ncccssitj-, ant1 Colonel l'irrie was asked t o  
itppl\. t o  the  Srlrveyor Cfrl~cra.I f(o1- ext1.;1, ~ ~ C I ~ S ~ I I I I C ~ .  

At  t,he same t ime,  ill view of l)ossil)le at lva~lcc~s to Atn%r:th ant1 
N: is i r iya l~ ,  it, bcc*:l.me tlesil.nl>lc t o  extend t h e  trian- 

Est,cnsioll of Snrvcy. gulation as a hasis for fnt,llre srlrveys. .i -1,-inch 
snrvcy of (Jurnah WRS :dso reqllired, and ns t h e  

two snrveyors \\rere e n g n , ~ c t l  lower tlo\vn t.he river, Sowar  Sn~~:l .nllal i  
Khan, :18rd Cava.I~-y, was Io l~ t~  .Fol- t,hc tltltnil \vot,l<. 

a n r n a h  is sitriatarl it1 a l > : t l ~ ~ l  grnvo 011 t , l l ~  riq:'llt bRIIIi of the  Tizr is  
i~n~ncdiat,el,v nort,h of t,he jr~~rc.t,io~r of tlris river wit11 t h e  oltl channel of . . 
t ' l~e I ~ u p l ~ r n t ~ e s .  C)n t , l~c  ol,,)osil,\, 01. 1 ~ S t  I):~,nli of tlic 'Cigr~s 1s the  villago 
uf Mr~zairah s i t ,~~a te t l  on  O ~ W I I  g ~ . o ~ ~ t , t l ,  111it st~l):i,ratctl Prom t ' l~e  r ivrr  by a 
palm grove. Hot,h are  brlilt, 011 gro11111i :~~~tilic?iallj~ r;tisctl n l~ove t h e  
Iteight of normal I ~ i q h  ~.i \ ,er ,  I,11t I)ctlo\v t . l ~ : ~ t  of' a n  nblio~~rnnl Ilootl. Tho  
level of the  gronnd neav t h e  r i \ c ~ . ,  :ts nt, l i : l .s~.:~l~,  is s l i r l ~ t l p  I~iqlier  t,llan 
that, of the  iuland arcns, nut] t I ~ c  Kronn~I  s lo l~cs  gvnt1n:~Ilj~ tlo\v11 to  t h e  
n e i g l ~ b o ~ r r i n ~  swamps. .J 

Colonel Pirric arrivetl at, (Jrirnalr on  t l ~ a  28tll Ja,nuary 1915, and  
ascender1 t,he Suivaib rivel- in a, na,vn.l gr1111)oat 011 n slirvcy reconnaiss- 
ance three (lays Inter. h basr, was mcnsurc~l  n t  Mnznirah ancl observa- 
tions for  lat i tude aud az imuth  were carried out. Between Qurnah a n d  
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the ~ a r l c i s h  position a t  the  Rotah creek the  whole country w i g  a 
swamp, except for a few mounds on the  r i g h t  bank of the  Tigris, of 

"Norfolk Hill" was the  nearest t o  Qurnah. I n  the  course of 
the kork, this hill was visited, b a t  t h e  view to  t,he north mas blocked 
by other low mounds further up t h e  right,  banlr. Wi thout  a subtense 
traverse, it was impossible t o  fix other points t o  the  north unless suit. 
able sites for stations on the left bank could be found. This mas im- 
possible, owing to  low grorind and high reeds, except in  the  neighbour- 
hood of Mazairah. It was not unt,il t h e  force had atlvanced to  Amiiah 
that  Lieut. RiIcCraken, a t  the  low river period in 1916, was able to carry 
his triangulat,ion from t,he Rotah creek tliroagh Norfolk Hill and west 
of Qurnah to  his stations on t'he olcl Eiiphrates channel. 

I n  orcler to cope \vit,h tlie increased clemancls for surveys a request 
was made to  the  Surveyor General of India for 

Reinforcements. reinforcements. I n  reply to this request three 
Inclian surveyors and one comput,er arrived in 

Basra11 (luring Fehruar ,~ .  ancl Jemadar Hamid Gul  joined from the 
Tut.co- Persian Boundary Commission. 

r 1 1 t ~ e  Hoods began on the 20th Febraary 1915, nearly a month 

earlier than usual, i.endering military operations 
'rhe Floods, l ! ) ~ .  difficult,, and interfering with snrvey work. 

From this date  l\fuzairah and Qurcah hecame 
snrror~nrl~.rl hy a sheet of water, and there mas great  difficulty in keep- 
ing bn~:li t(l1e lloorl \vat,er from tlie fortifie(1 camp of M\tzairah. A 
pontoon hritlce was therefore tllro\vn across the  Enplirates a t  the junc- 
tion sonth o f  Qnrnali to enable t,he troops to he withdrawn to Qarmat 
I .  'l'lit: sit ~ ~ n t i o n  so~ith-\yest of Hasrall was also affected, and t,lie whole 
rtl'BA \\.,L.: ~ ~ n ~ l e r  \v;tte~-, i n  places t,o a tleptli of three feet. This hampered 
t t l ' \  qlirvry \vorL in the direction of Shnaibah, as  it tended t o  isolate the 
[XI ; - 

i l l i l j .  rscorts co11ld nsnally be oht,ained for work near military 
caml's, 1)11t in earl-J-ing out 1-inch or +-inch snrveys, the  snrveyo;. very 
soon r o ~ n  plete.1 tllr area within reach of t,he posts, often widely ::.,para- 
tetl. Snrvey ~ a r t i e s  were not permitted t o  work without troop;,  and 
ow in^ to t.lie small military forces in Mesopotamia a t  t h a t  stagc 01 t,lie 
mar, e.;r:orls snlficientlv st,rong to protect isolated camps and the  rncn at 
work con111 not 1,c providetl. 

In  March, owi r~q  to the activit,ies of German agents and propaqantla, 
the unrest in h rab i s t in  and Southcrn Persin wils growing. 'I'hc ,;it's- 
ation I I ~ : I . ~ !  nncl the threat oE large Tr~rkish reinforcements advancin;: on 
Ijasrah, jell to an increase of 1,lle forces in &Iesol)ot,amia. General Sir 
John Nixon arrive11 From India anrl assamcrl command of "Forcc: 1)" 
on t,lle !jt,ll April. From this (late Colonel Yirrie and the snrvey seclion 
workell (1irectly nnder the orders of Major-General C. C.  Kemball, and 
in close tol~ch with C;. S .  0 .  I . ,  Intelligence,  major \V. €1. Ueach, 11. B. 
A'l1 s n l , v r s  were nntlertaken after discnsuion with tlle latter or )]is 
deputy, and with Sir Percy Cox, tlie Chief Political Officer, or his 
depnt.y, Captain A. T. Wilson. 

The Atlmiralt?l's reclue3t t o  na.feguard tlie Anglo-Persian oil snpply 
now affected General Nixon's plans. 'The operations in Persian Arohistin 
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were intended to eject tile Turks  and t o  take the  uecessary protective 
measures while the  pipe line was being repaired. 

surveys in Arobistiu. The  colnmanc~ of these operations was given to 
General Gorringe. Jemadar  Lal tan Khan,  the  

surveyor available, was provided with the  da ta  and maps of the  
Turco-Persian Boundary Com~nissioli Surveys, joined the column, and 
relnained with i t  dur ing the  sribsequeni; tiglitiug. 

Meanwhile the  Turks  had advanced ant1 threatened Basrall. 
Severe ligliting ensr~ed a t  S l ~ u a i b a l ~ ,  \vit,h t h e  result t h a t  tlie Turks  
suffered a heavy defeat aucl wcrc drivcn fa r  np the Euplirates. 

The contlitio~is a t  Uurnali were now very trying. The  heat was 
intense ant1 nloist; the conntry was one vast 

Conditions at ( J I I I . ~ I x ~ .  expanse of water, wit11 subtnergetl palms in the  
ueighboorlioocl of Uuriiali, ant1 miles of reed-beds 

and sautlhill islands, lleld by the Turks  to tlie nortll. Between tliese 
ivlallcls the deptlr of water was ft-oiu oue to  three feet, bu t  channels of 
varying size ran in every tlircction, aud were quite i n c l i s t i u ~ ~ ~ i s h a b l e  iu 
the geocral Iloorl. It was only 1)ossil)le to extend tlie survej- on tlie 
I-inch ant1 snlaller scales ticar Zubair and S h ~ ~ a i b a h ,  to  pnsh it forward 
along tlie northern desert in tlie direction of Cl~uwaibdah and Nukhailah, 
and to col~tinue tlie surveys a t  tlie Lase. 

On the 1 l t b  May,  General Nisou issucd delinitme inst,ruct,ioriv for 
an offeilsivc up the  Tigris. O n  the  S l s t ,  t,he 

O c c n ~ l a ~ i ~ ~ l l  Alllirnll. enemy was attacked by the British i11 boats, ant1 
was driven l~eadloug u l ~  thc river. The  pursuit 

was so vigorous tha t  on the :3r~l June  General Townsliend ent,ered Ainlrah 
on the l~ecls of t,he Turkish fagit,ives. 

1)11ring this exciting periotl ctver,v ava,ilable fight,ing nlan \vns 
recluire!l for active opernt,ions ant1 11011e co~il,l be spsretl for survey escorts. 

In June, survey work becaiuc Inore a>rid more irn1)ossible for both 
t,hc s ~ ~ r v c y o r s  and their escortme, on :~ccount  of tlie 

stll'vc!. Section returlls 
tcl I n d i a .  milsngc ancl the  hea.t. 'I'o\\rards the end of t h e  

month, Sir  J o l ~ n  Nisou decidcd t)llat in view of 
s t r~nnous  \vork required in thc  a u t l ~ m n ,  the survey section shoultl I)tl 
\vithtlranrn to  India, leaving heliintl two snr\reyorsfor reseential militsr!- 
recilliren~ents. The  section ilisonlbarkecl at Bombay on the  30th tTuur 
1915, Colonel Pirrie being on special i l r~ty in India  cluring the next two 
mot1 ths. 



THE F A L L  OF KUT 

D U R I N O  the absence of the survey detachment from Mesopo- 
tamia in 1915, the military situation underwent a 

Formatiori OF Basrnh radical change. The area of occupied territory 
Snrvey puty. increased, owing to the capture of Nasiriyah on 

the 25th Ju ly  and to the subsequent advance 
towards Kat-al-Amlrah in September. The extensive survey require- 
ments therefore necessitated a much larger staff, and the  Basrah Party 
was formed. I t s  composition was as follows* :- 

Lt.-Colonel 17. W. Pirrie, I. A. 
Major H .  H. Turner, it. E. 
Captain TIV. E .  Perry, R.  E. 
Lieut. J. McCraken. 

,, B. T. Wyatt.. 
,, W. H. Strong. 

8 Indian surveyors. 
3 Indian coml~uters. 
1 Indian clerk. 

'Hie party disembarked a t  Basrah on the 17th September. Colonel 
Firrie a t  once reported t,o Army Headquarters at Amiirah, to ascertain 
tlie requirements of the General Staff. The prograrrlme finally al)lwoved 
was the triaugulation and detailed survey of the following tracts :- 

( ( I )  ;\lonq the banks the S h a t t - a l - ~ r a b  and Tigris, f1.8t1-n Pi0 

to Knt  and to Nisiriyah along the Euphrates. 
( h )  Extel~sions into the adjoining deserts and swa,-tl!,s, as 

seemed locally necessary for the military operatiodis and 
administration of the occupied territories. 

It. \\-as clrcided to postpone survey operations on tlie Ktiri~u river 
and on the Shatt-al-Hai till a later date. 

The O.C. Surveys then returned to Rasrah, ancl distribut:.! the 
triangulation and supervision of cletail work as follows :- 

Major Turner, . . . From Amarah to Ali-al-(f harbi. 
Captain Perry, ... The vicinity of Nssirlyah and :.i~ence 

towards Sfiq-ash-Shuyukh and the 
Hammar lake. 

Lieut. McCraken, . . . From Amiirah to Qurnah, thence to the 
Hammar lake to join with calltain 
Perry's work. 

..-- 

Officers of the Provincial Service, Snrvey of India, were giver) trle rc.lntive 
military rank of Lientcuant ; those of thc Subortlinntc Service8 had the eql1lj d e n t  
military stat118 of Snbadar, Jemadar, Bavildar, according to the ir  stmding in the 
department. 
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Lieut. Strong, . . . Area betmeen Basrah and Qnrnah. 
Lieut. W y a t t ,  . . . Area between Basrah, Muhammarah and 

Fiio. 
The only maps of the  country available when the  troops arrived in 

Mesopotamia in 1914 mere the  $-inch degree 
rre-war maps sheets of the  Survey of India  and the W a r  Office 

Mesopotamia. 
sheets on the  scale of 1/250,000. Both series had 

been with great  care, bu t  fro111 nlany sources of varied value, 
and were i~lconsistent in qualitmy ancl alnount of detail shown in particular 
localities. The  navigation map  of tlie Sliatt-al-Arab ant1 Tigris rivers 
by Lieuts. Gardiner and Hamilton, n.I.nr., prepared in Turkish times 

very great clificulties, dicl not extend beyond the  actual banks of 
the rivers, and was of no use for laucl operations. Tlie details of the  
river banks could not be c1el)ended upon, bu t  a s  a general guide to  
navigation, distances and names of the  reaclles, i t  was of value. 

The irrigation malls ancl 11lans of S i r  Willi :~m IYillcocks, prepared 
for the T o r k ~ s h  Government on various scales, were of great use for 
particular purposes. They were not, t,opographical maps, except as  
regards irrigation details, bu t  were l~sefnl for obt,aining ground Ileiglits, 
and details of localities where irrigation works were In existence or 
projected, TJnfortuuately, when t,hese malls mere found in Basrah, a 
great many of the  most useful ones on tlie scale of 1/50,000 wera absent 
from the port~folios. 

The recent maps of tlie Tarco-Persian noundary were available, 
ancl also charts of the t r i a u g ~ ~ l a t i o n  ; these were of value along t h a t  
frontier. 

The scale of half a n  inch to one mile was selected for field snrveys 
in Mesopotamia and atljacent areas of Arabia 

IInlC-inch scale selcctetl. a!ltl l'ersia after fall  cliscrlssion with the  
General Staff. This scale is normally used for  

silnilar purposes on the frontiers of India, ancl is tlie s~iiallest  on wliich 
physical features can be slio\vn in sri8icient detail without uutloe 
,qf:neralisation. Tlie half-iucl~ fielcl snrve3.s could bc enlargetl, ant1 t,he 
maps publishetl on the  one-iucli scale if consideretl necessary. It \vas 
also contemplated t,liat larger scale surveys nror~ltl be retlliirecl in 1):articalar 
1oc:alities for various pnrposrs. 

Tlie general !)Ian of sulnvcy ol~erat,iot)s :tdol)t,ed from Sept,en-rher 
1015, nns t o  Itlcnsare local hasps a t  the  11lace 

(lonrrnl a c h e ~ ~ ~ c  of 
Survey. where carll tri:tngr~lntor st'artecl work, and t.o 

cotlned- i llcse 1,). rlraitls or  tria.n:lcs wit11 each 
ot,ller. They were measnretl alouy till(> sl~t, l ' :~,c,~ of tllc tlescrt, aud grcat  
carr was taken in c,hoosil1g eacli sitc, 1 /I( '  ; : I . ( I I I I ~ I ~  I J ~ ~ I I ~  ~ i t l ~ ~ r  llat or wit,li 
R ~ ~ n i f o r n i  slol)e from pntl to r~l t l ,  \ \ , l ~ i r . l ~  \ \ . i s  n,llo\vcrl for  \\;ltrn colnputing 
tIllc final valnc. TIlc l eng t l~ ,  ~~snn.ll)-  I'l-otir 1500 I r )  5000 fect, depcntle(1 
~ I I  ci~.cumstat~ccs ant1 t,llc: t imo n , v : ~ i I ; ~ , l , I ( \  i 'o r  I ~ I ~ Z ~ ; ~ ~ ~ O ~ V ~ C I I ( . .  ~\ ;s imnl . l~s ,  
ant1 latitutles were ol,servccl nt, onc  r l~ t l  of o;l.cl! I):tsc!. 1 1 ~  l'olsmcr wcrc 
xenerally ol,t,;tit~etl by sil i~nl t,al~cons \-ert-ic;i.l nll(l 11ol.izon t:il allgles to 
stars, wliilc t , l~e Iat,it.rltlcs lverc. cle~.ivcll by rit.c~i~n-mcrit1in.n observations 
to north ant1 sorlt.ll st,ars. Tlrc tlaln, for cornpnl,ing tthc triangalation 
were an observetl latitude, an  observetl azimnt,l~, an  wsunlecl longitude, 
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and the measiiral base retlncetl to sea-level. This proceclure enabled each 
block of triangi~lation and cletail snrvey t.o be carried on independently, 
in 0rd.r to produce local nlaps as  soon as  t h e  detail had been surveyed 
Subsetluently, the  local triangiilatio~l ancl maps were all joined up 
and the loogitudes converted to  Greenwich terms. Major Turner and 
Captain Perry measurecl t,he first base of this description in September 
1915. 

The  triangulators and cletail srirvevors began work on various dates 
in October. O n  tlie 6th, Captain Perry and 

Commencnment oi 
half-inch aurvep. Lieut. S t rong  selected t h e  site for a common 

base between tlie E i ~ p l ~ r a t e s  channel and the 
Shatt-al-Arab son th-east of Qnrnah, and t.hen left wi tli their detach- 
nientafor their respective centres a t  Niisiri jah and Basrah. The former 
reported to Oe~reml Rroolting, G.  0. C., l2t ,h In fan t ry  Brigade, about the 
midtllc of the  ~ n o n t h .  tlr found t,llat tlie existing pre-war maps of the 
region sl~owed practically no correct detail. Jernndar Laltan Khan,  who 
hat1 rer~iailreil here during the  slimmer, had clone excellent worl;, but the 
a r m  conipleted was small. T h e  tribal situation was fairly satisfactory, 
hut s11rvt.y 1)arties were not permitted to  work more than a mile or SO 

from t l ~ t -  river. k ' l~r t l r~r  local s~irveys were urgently required and with . . 
a Ilrw h;rsc! ant1 or lyl l ,  the t,riangiilation was ent,ended up and clown 
stream. In Novroiher the series reaclietl SGq-ash-Shuyfilih by tlre right' 
t ) : r ~ ~ k  <IF 1 l ~ e  Euphrates, and crossing the riverqeastwards t,o the west 
r~:tr-;n of tl\e IIammxr lake, i t  closed a t  the  "Haqiqa Post" (Akailcah) 
on t .11~  1 (![I1 Decenlber. 

1 :  ~ r l v  in .January I 9 1 ti, General Gorringe, who was conlnlanclin,o 
t!! Forcl,.; on the f':rlphrate?~ front, ordered Captain Perry to  carrJr out a 
1'..;.:1:1,1t I F  cornpas3 reconrraissance of the  country on the  northerll shores 
PI' 1 4 c  Ilarnrn;~r lakc. The  inhabitants were hostile b u t  the  ~ ~ r ~ ) t . f i  mas 
s:~!~ceu+flillv ~ n n r l ~ i d e i l .  

D l ~ r i n  t,lie came p r ~ o r l ,  Lient. Strong completed the Ilnsrah- 
Q~~rr rah  t r i a n p l a l  ion, while Lieut . W p t . t  closed his series from llasrah 
a t  F io  on t.iie 1 1.t.h .lannary. 

L i r l ~ t .  Mc('raken, too. carried out  his allotted task from An>,:~.:th to 
(Jlirn.\h 1)y the end of November, having been able t,o t ake  full Ivan- 
t . 1 2 ~  of the low water season. Continuing the work westwards from 
(411rnah, he conriectetl the triangulation w ~ t l i  Captain Perry's seric~.~ from 
Nisiripah near Akaikah on the 27th .January. 

Thcre was thus hy the  encl of th is  mont,h one unbroken ch?.;,l of 
trianzulation from F i o  to CZl~rnah, from Qurnah to  Nisiriynh, ant1 I laom 
U111.nah to  Amirah.  1Jient. A. .J. Hooth, newly arrived from 1ntli:-.. had 
also rommenced work beyontl Znhair and wag working thence via i m m  
( h r  to Fio.  

Hyvond h m i r a h ,  mat,ters were not, proceedin? so smootl~ly.  Sln.jor 
Turner. n~\- ina to  hi9 long exl'erience of triangulation, hat1 heen 
piven t h~ section from i\rnRrah t,o r\ li-al-Oharhi, was progro-in~ 
favonrahly, hut the rlifirnlt,iee of obt,aining escorts and the trearlrrrou8 
instinct* of the Rani L i m  Arabs m-ere hampering his work. 

Crcoeml Townshend's attack on the Sinn ps i t ion  at t.he end of 
Spbmber,  hd led to the capture of K u t  and to  the  rout of the  'T~lrke. 
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The pursuit I1ad carried the  British fa r  up the  river and  was only broken 
ofi a t  Aziziyali. Knt-al-Amirah, a very important 

First capture UE lint.. place from a military point of view, is situated on 
tlie left bank of tlle 'l'igris. The Shatt-al-Hai a t  

ancl l i ig l~ river takes off water from the Tigris on tlie 
right bank just below tlie town. I n  the  vicinity there was much low 
ground, due to the  existence of an old bed of tlie Tigris, rvliich formed 
smamps and marshes dur ing t h e  annual rise of the  river. It therefore 
appeared very important to  s ta r t  survey work a t  K u t  as  soon as  
possible, and instructions were received from the  General Staff to  do so. 

Colonel l'irrie himself took up the triallgulation of this area, doubt- 
less hoping t h a t  he would be in a position t.o 

to survey secure escorts where the  efforts of less senior vicinit,y froetrated. 
officers might  fail. He  completed as  much tri- 

angulation as possible with daily escorts-and witliont these, work was 
strictly forbidden. H e  then personally i utervienred the Army Commao- 
der and begged for permissiorl to extend his surveys. Sir  John Nixon 
replied tliat a party catnped away from Kilt  wi th  a small military escort 
wonlcl probably be attacked by l~ostile Arabs, and tha t  more troops 
would Lc required to extricate it. Colol~el l'irrie then suggested 
working 111) river from K u t ;  this also was vetoetl, on the  grouncl 
that escorts could not be snpl~lied till af ter  the  figllting a t  Ctesi l~hon 
mas over. I n  order t o  t r i a l i ~ u l a t e  u11 river from Kut ,  i t  would have 
been necessary to  move fro111 one to two liiiles away from the river banks, 
and in vit:w of tlie hostility of the Arabs, t'liis nroultl liave involved land 
escol-t s I\ I~icll were not fortlicominp. Permission was obtained, ho~vever, 
to sen11 slll,\rey in thc supply ~uahnilcis to .lzizipall ; there wo111il 
be a s111:ri1 escort on each m , r A n l ' l t r  which woultl be to\vetl 111) river all clay 
by Arnl,~,  t,ying u p  a t  nigl~t, .  It nras then a r r a n ~ e ~ l  to send t n ~ o  alirveyors 
in the strl)pl,y boats to ilzizi!-al~. 

Tt i s  not suggested tha t  the  Army Vo~umancler conlcl liavu clone 
otherwise than refuse the  Ileccssaqr escorts, nor taliat 11e was i l l s ~ ~ f l i ~ i e ~ i t l ~  
alive to 1I1c uecessity for an accnrate map of this vital a rea ;  t,hc {ribal 
sitna.tio11, the snlall forces a t  liis tlisl~osall n ~ ~ c l  the xttcnuatctl l e l ~ ~ t , l i  of 
his cn~~l~nnnicat ions ,  were ;tll f:l.c.t,ors \vhicIl t lol~bt lcss inHr~rncctl Sil. 
tJohu Nixon's decision. Novcrt~lrc~less, as a result, of this tlccisic,~~, i t  Ivns 
impossil)lc to make an :~ccura,te survey of the  a.rc.:t I)ct,\\,ecn S l ~ a i l i l ~  %acl 
and K I I ~ . ,  a11c1 this explains wlly in Sa,ur~;tr!. I!) lti 1 11ul ' i l l~ tl11: 51tb:.e- 
queut drsperate att,en,l,ts to relieve l i a  t ,  t lit fl)l.cc~ \\.;as tlcl)entlel~ t on 
I I R S ~ ~  I ' C C O I I I I ; G ~ S ~ ~ ~ ~ ~ S  ;tir-3lictclles. ' l ' I ~ i <  , ' \ l ) l r I 1 1 : 4  t 1 o 1 1  i* a l l  the ~ I O I Y ~  

necc.ssa1.y sillce, a t  tile t i 1 1 , ~  ant1 s l i l ) c c ~ ~ ~ i e l ~ t  I!-, ( 111.  wri t I ~ I , ,  \ ? . ; I O  aftcr.n.nrtls 
servctl on the st-nlf of tllc TiYl.is ( 'UI .~)S,  I ' I . I V ~ I I I - I ~  I \ -  ht,r~l,ll l l ~ r  Y I I V V ~ . ~  of 
India, 1111j11stl~ cl.iticise(l st;ltT a1111 I ~ I ~ : : ~ I ~ I ~ ~ I ~ , ~ ~ \ ~  O I I I C I ~ I ~ ~ ~  (111. 1,11t>sv i l l -  

accurnt,~! maps. rrlle ,)[fiei;L] llistol,\. of ( I I I C  l ' t > ~ , i l ) , l  , ) I '  1 1 1 1 :  P ; > I ~ o ; I , ~ , ~ I ~  also 
~lllltlrs t'o the inaccr~~.acics. J 

(!olt111e1 Pirrie c o ~ ~ ~ l ) l e t e ~ l  a l l  111:tt- \ \ : I<  1 1  ~ ~ ~ . , i l ~ l ~ ~  I n \ .  I 1 1 1 1  I 1011  Novc~n-  
her. Wit11 a ~ ~ ~ c ~ ~ ~ , v  I ~ ~ ~ : ~ ~ ~ ~ I - C I I  I)rIsc? I I ~  I i \ ~ s t I  :l,iI t ,  1 , .  I I I ~ I I ; I , ~ P ~ S ,  2,1111 

othcr l)r .c,~l~i~~cnt ol!jppts i l l  ( , I 1 1 8  iln1111>1lint,: I I I ' ~ : : ~ I ~ ) ~ ~ ~ I I . ~ I O O ~ ~  .)In I .  'L'l~o 
VRIIIP: O F  t,llis 1r~1.k as I ~ ~ , I \ I *  ))asis T I ) I *  ; I ~ I . - I I I I ~ ( I , : I  .I i , : ~ ! .  : I I I I ~  grot11111 
aurvrys, serves to r;llow Ilow l,ric-clc>s \\.olrlll I I : I . ~ . I :  ~ ~ I , I I  : I ,  rolnpletr! 
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rurvov bavetl on tixetl points. 
I trp till no~v  fortulle liatl attentlet1 every operation in Mesol~otamis. 

T l ~ u  advance frorn tlle Persian Gulf had been one 
l''' BR'L1oof r~nbroken rocord of success. But  towards the end C'ruiphou. 

of November a long period of disaster set in. It 
is llot the intention of this history to record the military operations ex- 
tee in as brief a manner as is rompatible with an understanding of the 
h u a t i o n  from a survey point of view. It is therefore sufficicnt to state 
that General Townshentl's force attacked the Turks in position at 
Ctesiphon; that after a tactical sncceus on the S2nd November, in which 
he capturbcl 1300 prisoners, he found himself faced on the morrow without 
m r v e e  by an overwhelming force of T i ~ r k s ;  and tha t  he was compelled 
to retire to  Kut. T h e  retreat was by no nieans unmolested, but the 
ot~tskirts of Kut  were reached on tlie morning of the 3rd December. 

,411 available troops were now req~~ i r ed  to arrest the Turkish 
ulvancr. Regrilvr surveys beyond Amkrah became still more confined to 
work ill tlre bicinity of o~rlitary than bcfore, owing to  the increaeed 
hwt~ l i t y  of :\rab$. bIa jor 'rtirner's section was therefore cletinitely closed 
tlown and he with his snrveyorp was placed a t  the disposal of the 0.0.c. 
Tigris front for military reconnaissances. 

General 'Cowrrshenrl on his arrival a t  Kilt, took steps to  withstand a 
siese. Ry 7th December, t,he investment was corn- 

 TI,^ Invrstmeutof B U ~ .  plete. 'The Turks made abortive attacks on veri- 
orls dates rtp to  Christmas Eve, when severe fight- 

i l ~ e  took 1)Iacc an11 they obtainetl a temporary lodgement in the defences. 
On tlrriit111.1. morninp, a counter-attack restorer1 tlie situation. Three 
~ R Y R  Inter the Turks a~lvrrnced to Shaikh Saad, which had previourrly 
k n  ~wc~rpied b\- Hritiyh cavalry. 

On 6th Jan~lary  ('renrrrrl t \~ lmer ' r  leading troops got  in touch with 
tlte T~irk.. On the  !)th, the Turks retired from Shaikh Swl sufferin 
heavy IWP~P ,  and took u p  a new position north of and on the right ban k 
14 the "Wadi" river. The! were attacked on the 13th January and 
nftcr heavy lighting were driven f v e  mile5 up river. Rain now tL.11 at 
intervals. lntcrferinq with the operations and rendering the attac!: on 
th* Vmm-el-Hannah pwitinn s rliuwtrons failure. It waa after thi-  bat= 
t l ~  thr t  the relieving forve hea~( l  from (;enera1 Townshentl that  he could 
hold nut till .4pnl. The ~.eepite t h~ l s  greotecl permitted General A? ltner 
to m r y r n i m  his troops ancl to p rcp re  for a methodical advance. 

I t  was ~ I O W  that t h ~  need of accurate map* was felt. Major T ~ ~ r n e r  
a t  T i q r i ~  C o r p  heacl uarters worked h a d  at corn- 

XeerI nf nf-cnrate mapr piliny maps from I t e very indifferent material 
a v ~ i l J , l e .  Sapper officers mere sent nrrt with 

m v ~ l r v  p ~ ~ o r t -  to reconnoitre arrtl sketch the grorrntl. By the  er~tl of 
F~hrllar?-. ~ntfirient infornratinn ha1 been ohtsinerl for (ieneral A!-lmer 
t 3  carry orrt hi* attempt tn t ~ ~ r n  the enemv's right flank a t  the T)njailah 
M o r i h t .  'I'hp mall fnr t l ~ i -  operatinn, "T.  C. 4")  WAR C ~ m l ) i l ~ t l  from 
~rio119 * I ) I I P ~ ,  the 13141 ])re war utllaII-.ipAIp m a p  of the river, 4RIlP$r 
m n n a ~ r w n c e ,  alr rerwrts. anrl ~ketchec of the g r o ~ ~ n r l  inland. I t  19 

intcmkrl tn r n t ~ r  into qomtl rlptail as reqards this map and its effect on 
the apantioo, for the o&cial accounts tend to give the impression that 



b 
.. ~ -. ... -- 

CIIAP. 11.1 The Fall of Kut 11 
-. ~- - ~ -  --- -- .~ ~ 

the inaccllracios of the niap prejudicecl sriccess. This is not the case, a s  
critical study \\rill sllow. It is considcretl too that  . any  facts t ha t  tend 

to throw fresh liglit on the course of tliis disastror~s action should be 
brougllt O I I ~ , ,  for tho failure to  relieve K r ~ t  a t  this juncture affected the 
\"hole history of the Eastern campaign. 

The of the night ~narch  was ent rnsled to Captain K. Mason, 
11. 11.) an olficer of the Srir\.ey of Intlia who had 

The Datt'o of the been on military dut,y with the Sappers and Miners 
I)~~,jnilnh Hotloubt. 

sillct? the early n~ont,Ils of the war. He had 
already been on all ~.econnaissances of the grorind cawiecl out prior to  
tlie night of 718 Marcl~,  ancl was therefore as fully acquainted with i t  
as any one in the force. Nevertheless no reconnaissances by night , had 
been featiible. 

If 'T. C. -2.' be snl)cr.imposed on the later accurately sarvej-ed .half- 
inch map, it will be seen that  thc  position of assen~bly, the point of 
divergence of column C', the of deployment, ancl the Diljailah 
redoubt, arc all correctly placetl on t , l~e former, i l l  rcsl)ect to eachtotlier 
and to the compass. The column, therefore, if correctly let1 from the 
position of assembly, should have reacllecl tlie position of tlel)loyment, 
via the 1)oint of divergence; ancl i t  did. The slight iriaccuracy iu the 
course of t,he depression, and t81ir: major errors of the Tigris bed clicl not 
affect t l ~ c  operation, except that  the former niay have tended to speed 
the marcl~. 

Otlicial accour~ts state tllat tlie coluln~i reached a 6a1zd across the 
depressiol~ east of the point intended, instead of " the  westernmost 
corner of the southernmost bend." The latcr surveyed map shows tha t  
the point reached, i. e. the buncl, is iu t,he north-\\rest corner of square 
41 b, which was the point alluded t,o in t,hc corps ortler. The westeru- 
most corner, is in sqaaro 41 a ;  this may I~ave  bcen intended, but: i t  
certainly was not orderecl. 

The griitles and the heat1 of t,he colatnn rcaclletl tliis bnnd just 
before 6 a.m. Though i t  was no longer night,, it was then stmill too dark 
to see the redoubt,. * A t  this time, the greater p a ~ t  of tlie force was 
8011th of the depression in the open. 

The Corps order stat.etl, ant1 ve1-11al in~t~ruct ions to t,he guide were, 
that tlhe column (i. e. its hcatl) slio~rltl be a t  thc 1)nint of tlr.ployn~el~l by 
6-15 a.m., tohen it  ~c~oulll d , y l ~ , y .  This I:tt,ter operation by a large force 
?kes time. The 0fficia.l acconnt. ha,s ove~~lnnke~l  this 1)oint. and has 
Interlweted t.he order t o  men11 that the forec sl~onld I)e rleployed by 6.1 :j 
a.m. It appears that this ve1.y ilnport:~ I I  t coniitlera,tion of the t i ~ n e  to  be 
0cclll)ircl in tleploying was riot, t'1111)- t : ~ l i r l ~  i l ~ f  o accorlr~t i l l  t,lle ]11an of 
operations. 

Stress is laitl in tlcspwtc.llc~~ n l ~ t l  ilk t .l~c ollic:i;~l histar>- on the tle1a.v~ 
that occnrred clrir.ing tllr: I l i c l l (  I \ I : I ~ c ~ ~ .  ' I ~ I l t ~  voIrr11111 w a s  (111tl t o  sta.rt 
- - .. 

~ ~ 
. . . . - . . . . - - 4 

* This i s  nmply I,orne ( I I I I ,  J ,Y 1 1 1 ~  IR,:~, ihn: . I I  1 1 1 1 -  I I I I I I I I P I ~ :  II ~ o l i t n r y  l i ~ 1 1 i  11.a~ 

scell I l ~ l r l ~ i n g  i n  (hc tlircc:tinn 01 t l l r  I . ~V~I~I I I , I .  1 1  ~ v I . I I : I ! I , v  i 9 1  t111, F I I I ~ I I  Ai-311 c::111>11 
@ ' ) l l t l l . n ~ t  nf ( h e  rcdoll l>~ nrnrlp 4oilo ,vI{?. n~r.ny. l f a ~ l  111crv l ~ ~ ~ ~ ~ > i  ,izI11 ~ I I O I I C ~ I  t,c? I I I I I ~ P  

1 1 1 ~  r ec ln~~bt ,  '' plainly v i s i b lC9~ ,  ~ n l , ~ r l . ~ l  , ~ - , , I I I , ~  l l c b ~  ~ R V O  I,,,I:I: S~,,!II.  u n r  W-JIII(I i t  I I ~ I Y P  
F a u ~ h t  the eye. n t  t.lli.9 r a l l ~ p  rjOr i f  I t  1 1 3 r l  I,PI.TI ,127 1i,o11, . r i l~ i l~l  t11,. I ) ~ i n ~ l  I I R V P  111s~n  
'nlistfikrn" for the  we3trin \,rink o f  a r l ~ r ! ,  ~lel~l.~,cp!r~ll. 1 f t 17 wr-! ,T I I I I I I I ? I  11oi11t, c ~ f  

"lp a r i l r e ~ ( l i ~ n  wns  intendctl. rill: I . , , I . ( . ~ ,  h : t ~ l  s t i l l  :I r ~ 1 1 n r l t ~ r  ~ . f  ;tn I ~ . ~ l r r  In ~ ' l l i c h  t o  
1.rnc.b it. 



-- -- 

12 The War Record [PART I 
---- 

from the msembly point a t  9 p.m. ; lt actually left a t  10.22. Other 
delays arc recorded and stressed. The  reader gets the impression that 
these delays prejudiced success. 

It is no function of a survey historian to  criticize the conduct of a 
military operation; but  as in this case there was a survey officer actually 
a t  the head of the coliimn throughout, his evidence may be of value in 
any subsequent stuily of the operations. H e  cloes not believe that any 
delays in the march, nor any inaccuracies of the map had any effect 
whatever on the arrival of the head of the column a t  the time or place 
appintecl nor on the sub~e (~uen t  disaster. Without  those delays the 
force collld have a r r~ved  earlier, but  i t  must then have been halted in 
the dark, as i t  would have been almost impossible to deploy till it was 
fairly light. I n  the circumstances, the columns could have been deployed 
and ready for attack by 6.30 a.m. and in fact the leading troops of General 
Christian's column "A" actually were deployed about this time, but were 
recalled to  the depression. 

The severe reverse that  followed rendered further operations out of 
the question for some time. The Hannah and 

~ 3 1 1  OE  at. Palahiyah positions were occupied in April, but 
the SannPiyat positior. withstood all attacks. 

,\ final effort on the right bank of the Tigris only just missed success 
awl a gallant attempt by ' 'JCz /~~ar" to  run the blockade and take supplies 
to Kltt was foiled. The last hope of the garrison was gone and the town 
s11L.rendered on 29th April 191G *. 

B ~ t h  military operattons ancl survey work in Lower Mesopotamia 

i ' l r ,  ,II,  factor^ nffect~n:  mere largely dependent on the rise and fall of 
-nrvej. the rnain rivers. The banks are generally 

higher than the inland areas ancl requlre cons- 
t.rll+ ntt~rition to retain the water as the rivers rise. The Turks and 
:!rnir ,Ir.al) allies held the upper reaches of the rivers and were tI111s in  a 
; ,o- i t~)n to divert the water into adjoining areas of desert, tl~ereby 
-.rcn<tlieninq their defensive positions and hampering the attack. Arl~d~her 
S.actor of llncertainty was the ancient feud between the coltivator; who 
wiihed to control the rivers and canals anrl the nomacls who bro lqht 
tlax ks to $raze on the rich grass which sprung up along the rivcrs if '~ese 
were 2llomed to flood the plain. The inters3ts of the two commnrr tes 
have al~a!-s been tlirectly opposed to each other. 

If the country had been a t  peace, i t  would have been poss;J.)' to 
wrvey the cori~ltry 111 the first instance a t  the low water season, at, I t o  
rhecli the detail again as the rivers rose. This method wo11lcl havc t. 13~1- 

re1 all topozraphical cletails heing shown on the map, ant1 areas lial-lll.to 
inlln(1atinn colllrl have been sr~itahly marked. As it turned out, \('j-R 

ha1 to he n ~ a ~ l e  when re~lairetl, ~rrcspectivc of the a m o ~ ~ n t  of 11 ) ( I -  
in?. ,\.: R :eneral principle, every effort was nlatle t~ stirvey aII $l.rlllnd 
t ia t  wac ncnrpie~l as the f o r c ~  mlvanced, to extend the maps to the 
flank a* far a3 ~~>*s ib l r ,  arltl to inrllitle s l~ch  areas as were likell- to I~111 
within t'le scope of powible operation.1. It wa.; also of great imp:,rlance 
to stlrvey all area in the first instanpe on the larqest scale likely to he 

'.lemsrlarq Mobammati Khan and Bntlan K l ~ a n ,  of tile Yorvey of Torlie, n p r e  
u o o g  the garrlron aud were taken prisoners. ' h e y  were ~nterned st Esk~ Shel~r. 
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reqllired, so as to  avoid hav ing  t o  repeat  t h e  work. T h o u g h  these 
l)rinci131es were recognised, t h e  d i f i cn l ty  of obta in ing escorts  as t h e  force 

when more a n d  more  troops were requirecl f o r  ac tual  f ight ing 
a t  the front,  often t h e m  f rom being carried out. 

The O.C. Surveys kep t  in touch wi th  t h e  general  slt,uation a s  f a r  a s  
possible, and no work was undertal;en unless i t  mas consiclered of mili- 
tarv value. W h e n  no surveys were possible a t  t h e  front,, schemes mere 

for  work elsewhere; these were criticised by t h e  general  staff 
Anti classified in order of urgency. T h e y  were then referred t o  local 
tnilitary ancl authorit ies,  a n d  arran:ements regarding t h e  

and nature of  escort,^ a n d  t ranspor t  mere made. These  were 
somct~mcs mili tary a n d  sometimes tribal, while in cert,ain cases both 
kinds were used together.  

A point of minor importance t o  t h e  conduct  of t h e  war, b u t  one 
which distressed certain experts, was  t h e  spell ing 

Spelling of names. of natnes. Both officers and men failed lamen- 
tably  t o  clist~iiiguish between such let ters as G 

and Q. However, t he  fiat went  fort,h a n d  t h e  coughed-up gutt ,ural  of 
Mesopotamia became t h e  finished U of l~o l i t e  Arabia. Magasis,  t h e  mud 
fort, becnlne Afaqassis, m ~ t h  visions of marble halls. Shailtli Gaclb'an, 
the throat slitter, became Ghazban, t h e  potentate!  It became t h e  d u t y  
of the S111.vev of India  t,o lieel) i t s  maps clean in t,his respect. 

Rnt when t h e  frivolous soldiery bnsiecl themselves with t h e  manu-  
facture 0 1 '  new names,  or  sough t  out  t h e  aut,horit,y of t h e  Bible in chris- 
tening :.:;nlall Features in  t,he desert  with such names as t'he "Pools of 
Siloam", "Lot's Wife", t.he '. Tower of Babel", a n d  t h e  "Pillar of Salt", 
the mn,l tPr became more serious, a n d  the  Survey of Intlia hail t,o ass6r11e 
the tlat irs of str ict  censorship. It was therefore \\?it11 t h e  u tmost  cleIigIrt 
that. t'l~c: a rmy  found t h a t  Sotlom a n d  Gomorrah,  t'hose ancient  cities of 
iniy~~it!., \vliose charred remains a re  said to  lie waste beneath t h e  waters of 
the I)cn.tl Sea, had been born again in Rlesopotaniia. F i rs t  entered on a 
3rd I)i\~isioual sket,ch by a facet.ions reconnoitrer, they beca,me accepted by 
ihc g(lnchral staff ant1 ~ o ; . ~ ) s  Iiea,c1tjr~arters. Officers a ~ r d  nien wrote l i o ~ n e  of 
the glo~.ies of t h e  1)ast. 'rhe f ame  of t,he rediscovered cities grenr. More 
tlla.11 a !.ear afterwards, these names escalwd t h e  hlae 1,encil ill India  

t,llcy f o ~ ~ n d  their way on to t h e  1/M sheet 2 .  Sotlo~ii hntl now 
herome Port  Soclom; ~ & o r r a h  was Intlianizetl t o  '(;omarali'. * 

h r i n f i  t,he at,tempt,s t80 relieve Klrt, t81~c. hostilit!. of t , l~e  Arabs 1)l.o- 
ventctl isol:~ttd sun-c j -  t lct8ach~nrnts f rom \\-t-orlcing 

l'rinng~~Intit,n reaches 
fnl.\vari) liven hy K n t .  nl~st , rca~r l  of S l ~ n i k h  Sa,i~ll, bn t  the  t,riarrqolation was 

gratInall,v I)ror1~111 1111 fro111 .4m%1.nh to t-(his point.. 
In ,\lwil ant1 >Iny, Ma.jor T I I~ I IPI -  ~ I . ~ ~ I I I ~ I I ~ R  twl past R I I ~  west  of A m i r a h  
arid aftcrwarrls it1 t,he for\yal.(l al,c;t of o l ~ : ~ ~ * : l t i ( ~ ~ i s  C R F ~  or  K u t .  . Tlie 
various sect,ions of  t,riangnla.tion I)c*t,\\-ce~l I I : . I .~  an11  A ~ n ; i ~ , : i l ~  were a,t last 
com 1)letetl on t,he 1 7 th  .Jrlly. 'I'l~is sf~r;,,.: ~ - , I I I  l~ r is r f l  o l ) s r r \ . a t io~~s  1 > ~  
('olonrl Pirrie. Major  Turner  a.nrl Tliel~ t s.  St l.on: n ntl 31 rC1raken. T h e  
1 ~ t ~ l v r  also obsrrve(1 a subsitlial-y scrips to t .11~ I'(~I.:;~:I.II f ~ n t l ~ i l l s .  

- -___p-.-p- -. . .- -~ . ~. .- - - 

At, last, i n  1995, thcge tlnmes hzve \ ~ p e t ~  exllnl~grll fl(1111 Tliliinli nlnjj:. 'I'heir brief 
?lory has dept~rt,cd, though they stsi l l  hnre a cc~,t,nin VOgtlf! ~ t n l o n ~ e l  1 1 1 1 4  (;ermane, who 
alffny8 pnld the Survey of India 1 . h ~  c o m p l i t ~ ~ e n t  of copying it .3 mnps w h ~ ~ l e s n l e .  
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On tile Bupbrstes front also survey work was checked. I n  January 
Captain Pcrry accompaniecl reconnaissances iq 

checked On force from Ngsiriyah tbwards S hattrah-al-Mu& LEopbrtrtes. 
taiik, where the Shatt-al-Hai disperses itself in the 

desert. But after this the siti~ation became more disturbed and detailed 
survey work on this front c a m  toan  encl. Captain Perry's services were 
therefore put a t  General Rroolcing's disposal to  assist the sappers, who 
were short of officers. For tho next two month9 road improvements aud 
Hood protection on a large scale in t lie camps and Nasiriyah city were 
some of the duties upon which Captain Perry was employecl. Large 
working parties of soldiers and Arabs were employed, and often as many 
w two thousand coolies were working daily. A raisecl road was cons- 
tructed towards l J r  in order to  provide a means of extricating the 
garrison of Nns i r iph ,  if i t  was flooded out, and to  provide good corn- 
m~inicatione with 13asrali by the desert roote. The floods reached a 
maximum during >lay, when the waters rose to within a few inches of 
the top of tile er~ibankr~lents siirroanding the camps, and extended as far 
ar the eye coulcl see. 'l'iie clanyer was enhanced by the very h i ~ h  shumnl 
winds, causing larce waves which dicl extensive damage. There mere 
many a ~ i x i o ~ ~ s  monle~~ts ,  ant1 the Royal Engineer and Labo~i r  Corps officers 
were for a fortnicht cnllecl from place to place day and night, to repair the 
threatened t)ankq. -4 t last, on the 25th May, the floods began to subside. 

In  otlirr parts of the ocrrll)ied territory, where tlie situation was 
compa~.atively quiet, surveys were proceeding 

Sr~rve! t.xtcnsinr~s i t t l ~ ~  
dcJert ant, :Lren,. a p ~ c e .  The maill river series of t r iang~~lat ion 

b e ~ n ~  fifinislietl in January 1916, extensions were 
made into the rlesert ant1 tlootletl areas. The h~s t r i c t  west and north- 
\\-~>*t of U a ~ r ~ h  ~va*  t r ian~ulated hp Colonel Pirrie and Lieut. Strong, 
n l  iie Llelit. Booth took I I ~  the Basrah-Znbair-Rafcliyah series. The 
'nkt. arras \\-ere very troublesome to deal with. Abii Khanzir, some 1% 
rtl~Itas riorttl-west of  armat at i\\i provided a central pivot station in the 
rnitldle ot' the swamp*. The tlepth oE water varied from day to clay 
<wror t l~n~ .  to the stttr: of the rivers. There was open water in rllnces 
wi th  r e d  hells antl islan(1s just above tlood level, upon which the 
niarsh ,\rahs lived. 'I'hesr movetl their villa,oes to higher land as the 
water row. I t  waq tlitiicl~lt to lise even small motor boats, as untler- 
water meeds cloggecl t,he propeller, antl most of the work had to be tlnne 
In hnllunfi or mnrhr!f:r tlrawing from six inches to a foot of water A 
motor lrrunrh rhannel was laitl out from Harir village near Qarmat 41i 
to AhB Khrrnzir anfl from there to i\li~wi and Ghabishipah. Sountlin,us 
werr taken. a1it1 (lirertion was maintainerl by compass bearings. The 
~llrveyor* st3t 111, their pIanetaI)Ies in the water, the leqs lengtherlctl if  

necersary h! hanlboo~. 'L'hey t h ~ m s ~ l v e q  worketl wtantliny in bn l lnmc .  
Trl~lrelllation wn* more clllfirlilt. In  .come i~lstances, high woo(len 

1d~tforrl1.c 11qe11. l ~ t  t11~w were riot satisfactory. The mist in the 
errlv ~noroi r~g  ~ntcrferetl w1t11 the view of dis tnl~t  objects, antl later in 
the ~lsrp, t h ~  Iieat, cll~st, haze nritl n~i rage  matle vigibility dificalt  or im- 
lmaihle. 

Thn att~tlwle of the mar& ,\rahs wmet i rne~ gave r i s ~  to anxiety, 
8a it m a  not always eapy to gauge their intentions. The following 
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inciclent may he citecl. 
On a certain occasion Colonel Pirrie, Jemadar  Laltan Khan,  and  a n  

infantry escort of ahout  30 rifles, had arrived by 
.4tlil.11de of Ma~.sh 

Arabs. boat one morning a t  a place betweer~ Ghabishiyah 
ancl Tel-al-Lahm. After leaving most of the  

escort with the boats, they marched about two miles into the  desert t o  
search for a trianglllstion station. Some Beduin zraziers, seeing the  
survey party, collectetl t,lieir sheep an(l  drove them aivay towards t h e  
south. 'rhis act appeared suspicions, but  hitherto the  surveyors had had 
rro trouble in t h a t  area. A h n r ~ t  11 a.m., when visibility was get t ing 
had, a large borly of ,Irahs satlclenly appearecl in tlie distance, mounted 
and on foot. They apl-,roachecl within about 200 yards, when they mere 
seen to be artnecl a!ld carrying bsnners. Their intentions were not ob- 
vious, but Colonel Pirrie, th inking t,liep loolced host,ile, ortlerecl his small  
escort t u  take cover ant1 get  reatly in case they were firetl on. Then 
with the Jetnaclar lie stood in a prominent place, while the  interpreter 
shouted to the arlvancin:. crowcl, mliicli after some delay halted. After  
a further consultation anlong the~iiselves the  .4rabs moved off, and the  
survey party and escort returned to  the host mitliont being attacked. 
As the .irabs went away-there most  have been a t  least t>wo hundred- 
Colonel Pirrie noticecl a few m~lllalis among them, ~ 1 1 ~ 1  co~icluded t h a t  
they were probably a banrl preac*hinq .To!lnd or a relioious procession. ? 
Had hc opened fire, there wonlil have heen serious polit~cal trouble. 

The follow in^ incident may he of interest to  show tlie eflect of a 
suclclen st,orm in the  mat,er areas. A marine 

i n  lake survey sectminu nnder Cal,ta,in C. S. Hickman, areas. 
a, r . J r . ,  late of tltc Xlnrine Survey of Intlia, was 

employe(l in the  sonntlinq ati(1 I>~loyi~ig of cliatinels for river t,ransl>ort. 
Colonel Pirrie on one occasion a.ccoml)xtlietl this scCtinn from Qarmat 
Ali into t,he E~lplirates I n l i ~  aren,, an11 hat1 114t.h him some personnel, kit  
and rat.ions i l l  three rivcr I,ir/l,r~trs, one of \vllich was fittted with a n  
Rvinr!llla motor. Tile ~nnr ine  s u ~ ~ v c y  section u7nc I T - C I ~  s t~l~plieil  wit , l~ a 
stPam lmlnrh, a motor I ~ I I I I C ~ I ,  and several 1 a r ~ e  rojvinz boat,;. TVlien 
hetwcen . \ b ~  Klianzir ant1 .\liiwi tl1et.e ~va,.; a sndtlen storm, t h c  nrliole 
lake 1)crame a cIlol>p.Y sea, :r,ntl In.tttlclies an11 1,nnt.s 11~e1.e 111*iv~n broa,tl!;itle 
on t,n the wet1 c l n ~ n ~ , s  in : ~ l ) o ~ ~ t  t i  VP Feet. of w ; ~ t ~ .  I t  was onl,v xvit,li 
dificnlt,,y t,Iimt the  In~len / , i , / / , , r , ~ . v  \\rc\~.c, Iiel't al1on.t. Tlre small R v i l i l - ~ ~ ~ l e  . . 
h n l l n ~ t ~  in WII~CII  mere (,he two I)nscs . : c . .~ )n tn ,~~l~~iq  tthc t.lieor11)li tc, I)ecame 
ftdl of wa,t,er, an(l t,Jlere IVRS nnlv t . i~ne to sn,vc nlic I>or an11 tlie Evinrnde 
rnot,ol. hefore the boat \vn~lt, 11, t . 1 ,~  I,nt,tfn~~l \\lit11 f l ~ c  rest. of the inst,ro- 
rnent,~. Tile la ,nnc~ lcs  a ,n~ l  I,n;~,ts \ITPI-C sl-.~t~t,c>~.c~l, hnt  t l ~ l r i ~ l q  tlie ~ l i g l l t  
the st,nrm s ~ l h s i t l ~ d .  'llllc 11c\;1; mnr~ii~~:,  ncltlr. o f  the S I I I ' ~ P , ~  personnel 
mas r n i ~ s i n ~ ,  hilt t n ~ l c l ~  Iiit a.1111 I X I  ions 1vc.1.c: lo;t 1111riny the night. 

While t,he snrvey of t,licsc. nt i . i . s l~  :11.c~i:: \V:I,S in l ~ ~ ' ~ q r e s s ,  rJienb. 
Wyn,tt,, who had roml,lptn~l 3 sr~t.ic~s 011 1 1 i t .  Ivr l  I>:l.!ik ol' tlio Shatt,-aI-,4rab 
from Rasrall to  l';in, n7m~lc rill c\-tc>~lrion F~~otn it' at, ;\llillammarah td 
A h l v i ~ ,  cornl,lctitiq it, t,n~va,~.tls thc ctirl of t.li(! . \ l~ril .  I a,ft,erwartls 
l m p o v ~ l  this h [ ~ l h n m l n n , l . a l ~ - f ~ ~ . s ~ ' ~ I ~  section l , j r  3, tleset.1. ~oti~tcctiott  1iortIl 
of the paltn-belt,. Tlients. I f rCrakon ancl 1300th extenrletl t,lie t r i a n p -  
letion to Kuwait. ahout tlie mme tilnc. 



10 The War Record [ PA~LT I .  
- --- ---- 

By the end of Ju ly  1916 the  out turn mas :- 
(a) Area of Trirrtt,qulatron : 

F i o  to  Kut-al-AmBrah, 
Qurnah to  Niisiriyah, 

7 
Basrah via Zubair and Shuaibah 

t o  Ghabishivah. 
Basrali via Zobai; to  Rafdiyah, ) 8,000 sq. miles. 

U m m  Qasr and l%o, and from , 
U m m  Qasr to ~ u r v a i t ,  

Basrah via Muhammarah t o  Fiio 
and from Muhammarah t o  
-1 hwiiz, 

i 
I 

(6) ,41-cn qj' 1)etnil  Strroeg, +inch scale, '1 
J 

6,800 sq. miles. 
based on above t:.ianqulation. 

( r )  A I - P ~  ?f Rrcot~trulssance Surve!l,s, a-inch 
scale, not based on triangulation. } 2 ,  000 sg. miles. 

The above does not inclurle the  city surveys of Basrah and AshAr, 
which were con0in11ed as surveyors coulcl be spared from other work. 

I n  Iris desl)atch clatecl 12 th  Ailailst 1916, Lt.-(;enera1 Sir  Percy , . 
Lake, commanding the  'forces in ~ e x o ~ o t a m i a ,  

Al~p~.ovaI of work 
wrote as follows :- 

"The Survey Uepn,rtment has perFormecl valuable, if unostentatioos 
worli, often under very adverse conclitions". 

I n  forwarcling Lient.-Colonel Yirrie's report t,o Army Heacl(lilarters 
in India, General Lake wrote as follows :- 

"I request tha t  after perusal the  report may be pa,ssetl to the 
Snrveyor General, t ~ g e t ~ l l e r  with this covering letter. 

l T l ~ e  rel)ol-t speaks for itselE. I desire, however, t o  record my 
a ~ ) ~ r e c i a t i o n  of the  energy and zeal with which Lielit.-Colonel Pirrie 
li:ts carrier1 orlt the  varioi~s sllrveys therein detailed, and the  manner in 
which his staff a ~ ~ d  personnel have supported him under conditions, which, 
owing to climate and other considerations, have often been very tl.yin,o. 

"-1 noticeable feature of the work has beet, the  entire absence of 
friction with the  peculiarly uncertain elements of t h e  popnlat'ion, settled 
and nomad, of the tracts surveyed; a fact  wltich speaks as liigl~!j. for 
the professional aclvice ant1 assistance rendered by the Political I?fbr)art- 
ment as for tlie tact *ncl intelligetice exercised by the Survey Stafl"'. 

I n  June  and July work became increasingly d i f f i c~~l t  for the Flll'vey 
staff and t,l-reir escorts. Colonel Pirrie therefore received orders to !cave 
Lieuts. McCraken and Booth with four surveyors i l l  Mesopotamin,, 2nd 
to  embark with the remainder at Basrah for Bolnbay. 

During the absence of t,he survey l)arty, Lieut,. Booth and Jenladar 
~ ~ ~ r v e y  of msrs~les Sijawal Khan were attachetl to  he L. of C:. a t  

sol l thwest  of A m i r i ~ h ,  Arndrah. After carrying out  a survey of the 
. l u ~ ~ e - A o g n r t  1916. defences on the 12-inch scale, two recorrnaissallce~ 

Nere made. I n  tlie first, carried ou t  in June, TJieut. Booth and Cajjlnin 
Moore of the  Intelligence Branch proceeded in armed motor 1aunc1lles 
up the Tigris as far  as the Butairah channel. From here they rm!on- 
noitred this channel for about 4.0 miles in nlaahr$y, returning a 
circuitous route to Amirah three c l a p  later. 
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The second reconnaissance, with the  Assistant Political Officer, was 
some tifty miles along the  Blijar-as-Saqhir to Ahid. O n  this occasion 
the A.P.O. and survey section were escorted bj- aborit 500 tribeslnen 
in 100 nlashuib. Half-inch reconnaissance surveTs of the  marsh country 
were done on both these occasions, planetables being used where ~)ossible 
in the open. Amongst tlie reeds, wliicli \Yere sometimes 20 feet h i g l ~ ,  
only a prismatic compass ant1 t ime sketch could be made, tlie distance 
being estimated by the  laate of progress of t l ~ e  t t / n s h ~ ! f .  Thc  a res  
surveyed was altogether 1.50 square miles. ,lematlal. Laltan Khan also 
did escellent \vorlr ( luring the hot weather a t  Nfisiriyah, and returned t o  
India on leave in August.  
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I N the last  chapter mention has been made of the lack of 
accurate maps in the  K n t  area of operations during the 
attempts to  relieve General Townshend. From February to 

June  1916, the compilation of sketcli maps in  this forward area was 
directly under the G. S. 0. 111 (Maps) of Tigris Corps headquarters. 
Thus the  "T. C. Series" came into being. T h e  officer concerned had DO 

technical experience whatever of surveying or reprodaction. 
During June, Captain Mason, it. E., was appointed to  the  post by 

Major Gnnter o,g,,i,,s Cor1)sl~eadyuarters, b u t  he only held charge for a 
the C O U I P ~ ~ ~ L L U ~  few days beiore Major C. P. Gunter,  ~ t .  E., who had 

Sectiuu.  also reverted from the  Survey of India  Lo mili- 
tary duty, arrived and assumed control. This officer a t  once settled 
down t o  organize an efficient section. From this moment t,o the dis- 
banding of the  Ma1) Cornl)ilation Section in January 1919, the  total 
number of pulls from machine and hand presses amounted to 1,491,540.* 

The  section enterell into being as par t  of the  Tigris Corps head- 
quarters, but, its work rapiclly irlcreasecl in technicality and in value, 
a1ir1 it became essential to associate i t  more closely with Geuernl head- 
: ~ ! ~ : ~ r t e r s  and the Flying Corps. The  work assigned to  i t  was priniarily the 
co!!lp;lation, d r a w i ~ ~ g ,  printing and correctioii of all maps in  tlie opera- 
ti.ji; areas for immediate issue t.o the troops. Other  work inclu!letl the 
!,:.~:i)lication O F  plans ancl diagrams for various purposes by 1itho;raphy 
:~n , l  su~l-l)rinting, the  facsinlile reproclllction oE diagrams and drawir~gs by 
~: ' ioto;~raplip or the I7ancl!-ke l)rocess, and the procl~lction of mosaics and 
elilargrrnents oF air-photographs. 

Tlie niaps compiled and p r ~ n t e d  hy this section for the forcc were: 
(0) ( feo~rapbica l  maps on the $-inch or smaller scales f o ~  :.trate- 

gical ant1 general use, 
( I , )  Topographical maps on the &-inch or the  1-inch scales r,;' areas 

of military operations, 
( ( 5 )  Operation maps on the 3-i1lch scale of areas in which :..[,tack 

or defence was in progress or expected, and 
( ( I )  Trench maps on t,he (;-inch and 12-inch scales. 
These scales mere fisetl I)! Major Gunter  and the Tigris Carl, :;taff. 

Reqanling the trench maps, the infantry favoured the larger sc:ji,., for 
defence..i coulcl be reproclncetl esact,ly as they appearecl on t l ~ c  !)l~oto 
enlar8er11enb. On the 6-incli scale the details of trenches, g ~ ~ i ~ l ~ i t ~ ,  
'machine gun ernplacerneilt,~, kc. ,  l~at l  to be represented by conventional 
signe. On thc othrr I~anf l ,  for art,illery ~ I I ~ I ) O A C ~  hot11 batt,erv I,o;~liona 

- -  . .  _- - _ _ _  - 
* lior clet:rrle pee A ~ , l , e ~ ~ q l i n  11. 
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and referring marks had t o  appear on the  map, thus  necessitating a 
very cumbrous sheet if on t h e  12-inch scale. 

The orgallization and gradual expansion of t h e  section was the  
constant concern of Major Gunter,  and i t  is due to  his untiring energy 
that the force in Mesopotamia mas never again destitute of accurate 
maps for its operations. T h e  work of this section, upon which al l  
subsequent tactical plans were based, laid tlie foundations of success. 

The development of air-photography in other theatres mas watched 
in Mesol)otamia with envy. I n  the  early days 

Air.photograllby there were no machines available, and when a fen- 
and position maps. 

arrived, the! could not be spared for systematic 
Early in 1916, however, a s t a r t  nras made, and some 

experience gained. 
The introduct,ion of position warfare in front of K u t  emphasised 

the need of maps of the  country behind t l ~ e  Tarkish lines. Owing t o  
the absoll~te flatness of the  ground, i t  was only l~ossible to  survey or 
sltetch the features u p  to uno-man's-lancl" by ordinary means. It was 
soon realised Iiow valuable air-l)liotogral)l~y could be, if sufficie~it planes 
mere available. 

In  Al)ril 1916, Captain La\rrence of tlie Egypt'ian Intelligence, 
while on a, visit to  Mesopotamia, had s!~ggestecl the  loan by E g y p t  of a 
section to assist in the com1)ilation of' trench malls fro111 air-photos, based 
on the experience gained in Cfallipoli ancl Sinai. The  offer was gladly 
accepte~l. Pending the arrival of t'liis section, Major Gunter  had to  
make the best use of tlie appara t i~s  a t  liis clisposal and to develop liis 
maps la!.:;elv from first priuciples. 

Throughout t.he summer of I!)l(i, by means of maps alreadj* brought 
out by the Survey Yartj-, sul)l)lementecl'bp air-photjographs of the  tren- 
ches talien a t  a heigltt of (i000 feet., posit,ion maps were now comlilecl. 
The s~,s te~nat , ic  photogral)Il~- of tllc enemj- lines also becan~e inirnedi- 
ately Ilcccsuary. Major C;anttlr suggestetl tha t  one plane clail!- s l ~ o ~ ~ l c l  be 
placetl all, the disposal oE thc mapping oflicer. Uni'ort,uuetely this icleal 

ui'ver reacliecl, t,Iie plane cleput~etl for the ~ ~ o r l i  being constantly 
taken for other duties, solnetilnes for dn,ys togetlier. 

regular series of maps \sas lait1 out on one key-sheet, sqaaretl and 
numbered serially. Con~pilat)ion of these was taken up in orcler of ur- 
genc~,. 11 system was cvolvc(1 for the identification of points 011 the  
ground where there were no place names, and a list of s~,mLols was clra~vri 
U P -  The Series continuetl to be Lno\\.n n.s the "T. C." (Tigris Corps) 
series, ancl this title mas retn.inctl cvvn after t l ~ e  c o r l ) ~  Iiatl changecl its 
desigrration to  Firs t  Corps ant1 a l ter  tllc estensioll of t l ~ c  arca of ol)era- 
tions to other fronts. 

In order t,o tie logetllcr i l ~ e  ni~,-l)l~ot)os o i  c ~ ~ c ~ l l ! ~  territorj. and to 
niairil:~.ir~ t , l~ci l -  c3orrcc.t SC,;L]C, i t  IKIX I ~ C ( ~ C S S : I ~ ~  t o  

I I 
lri.ngolnt,iou by grnlire. a s  I I L I ,  o r  o 1 points. Tly vnl~~c:  of ('ola~lc~l l'il.l.ie's t ~ , ~ n l ~ q ~ r l : ~ t i o ~ ~  in t llc 
Kilt riciaity, lnmtioae(1 i l l  t l ~ c  I n s t  I t  \i;ls I :~l,l,nrent. Tliis 
netlvork, ho\vever, (lid  lot cstcrl(1 t o  I lrc S~~\v; i t ln . l~  I:tl;c :lr.c,n on the left 
bank of the Tigris, \vent of Sal~lliii!.nt, n ~ ~ i l  I I  111(3111011 of fixills 

was evolre(1 I)J. h1:~jor (iu111er i11 ~ o ~ ~ s , ~ l ~ a i , i o ~ ~  \viL11 f.11e artillery, 
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From foiir posts on the right bank of the Tigris, * all of which had been 
accurately tised, observations to ident,ical 6-inch howitzer shell-bursts 
on impact in the Surviclah position were made simultaneously. An ob. 
server in a biplane registered the position of each hit on a large scale 
plan of this portion of tlie trenches, compiled from air-photos. The 
observed allgles with reference to the bursts and neighbouring posts were 
then plotted. Out  of ten shots, three good in1,ersected points were ob. 
tainecl, ancl one of these was marked "0. K." by the observer. This was 
accepted ant1 formed tlie basis of adjustment of the plioto-strips. 

By the end of October, the whole of the Turkish front from 
SannBiyat to Shumrin  to  a miclth of five miles 

r 9 l r e n c l ~  mops. from the Tigris was mapped on the 3-inch scale. 
Trench maps of the Sannsiyat and Suwiidah 

positiorl on the ti-inch scale, ancl a second one of the Sanniiyat  system 
on the 12-inch scale had been prepared. I n  all, an area of 160 square 
rnilev of country had been dealt with by air-photography. These maps 
were being kept up-to-date by correction and al)pliclu6 slips, t the closest 
touch being maintained with the Intelligence branch, with the front line 
troops and with the Flying Corps. 

1:) November 19 1 ti, the section was moved to  General headquarters 
a t  "Arab  villa^" and reformed into a complek 

h:riv:rl of Air-l 'hoto 
Scct.ion f r o o ~  Egypt.  Photo-litho section by the addition of a special 

air-ptioto section from Egypt .  This brought 
with i t  a full photo ei~uipment, and a flat-bet1 printing machine, which 
were welcome addib' UIOIIS. 

During theautumu of 1916, General Maude had assunled command 
and hsc! thoroughly reorganized the army in 

Batt le OE 6 o t .  hlesopotamia. Various factors had led to an 
unopposecl advance on the right bank of the Tigris, 

ill-lrl by the entl of tlie year every oFe was eager for the coming opera- 
tions. These were designed to secure possession of the Shatt-al-Hai 
sonth of K r ~ t  ; to clear the Turkish trench systems on the right bank of 
the T i y i s  ; to sap the enemy's strength by constant at tacks;  by increa- 
sin:: his responsibilities along the river, t o  compel him to  wenlien all 
sectors of 111s front ; and if he declined to loosen his grip at, Sanniiyat, 
to cross the Tigris as far west as possible and so sever his cornmunl- 
cations. 

From .it,h to 19th January 1917, the preliminary fighting wag 
severe h ~ ~ t .  .;uccessful. From 20th January to 16th February intl\nsive 
position ~vnrfare in the Hai salient south of Krlt and in the Dahra'i bend 
ct~lminate~l in  the complete loss of the right bank of the Tigris 1 ) ~ '  t,he 
Tl1rk.r. On the morninp of the .'2nd, the forward trenches at s lnngi-  
Y R ~  \VPI.C' crrrietl an11 maint,a,inecl in t.he face of six frlrions counter-attacks. 
The followinc morning the 8rtl Corps forcerl the 1,aPsage oE the 'riW9 
in hiqh tllloll :kt  t h ~  Shomrrin bend atlove K u t .  'rhe Turkish defellce 
anap~*ll, Kilt \\-as ahaurloned, and General BIande let loose his t J r o n ~ ~ g  in 
hot p ~ ~ r s ~ ~ i t .  

. -~ - ---  - - -~ --.- . -.. - - ~-A 

r-I:. :It % 1 8 1 ( ~ q i q  Fort. Chnhailah Monnrls, near Bait, I n n ,  a l~r l  a t  Crofton'q 
.\ l,?rre~.tlon slip consisted lo€ n printed list, of cr,rrc,.tions ant1 arldit.inn% A n  

ap~lillllt. ali(, cc~mpriaetl a portion of the map bronght np.to-date, so errengel1 tJ1at it 
could be pastell or1 bhc. p l ~ h l ~ ~ b g d  map.  
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The Turks were hunted from place t o  place, b u t  managed to elude 
capture in bulk. The  gunboats and the army 

Pursuit t o  BnKhdnd. raced u p  the  river and it,s banks towards Baghdad. 
B y  the 5 th  of March, t h e  leading troops. of the  

3rd Corps were again in s ight  of Ctesiphon ; five days later tlw Turks  
a fipal despairing stand below Baghdad. A t  last, a s  clawn broke 

01, tile 11th March, the  leading battalior1 of Genera1 Cobbe's 1s t  Corps 
Baghdad railway stat1011 ancl the  tit:). of tlie C:aliphs was taken. 

It is not easy for tthe soldier to  change his trench outlook a t  once 
for the wide spaces of tlie open desert. B u t  he had the  exhilaration of 
pursuit to carry him forward, t h e  lure of Baghdatl to  hantalize him, and 
above all the spirit of Knt avenged t o  dominate his bein:. From t h e  
24th February to  the  1 l t h  March, he covered some 120 miles and fought  
several actions. H e  gave no tliouglit for t,hc morrow. I-Ias he ever 
wondered siuce a t  tho extraordinary efficiency of the srlp!)ly arrangements, 
for he rarely missed a mea,l? 

IJnder the category of s u p l ~ l y  conles the  of rnaps. B u t  
there is one important  diiTerence bet,\\.een maps 

Supply o I  maps doring 
the p u w ~ ~ i t .  ancl food. A t  a 1)inch a man can postl~one his 

meal till after the  bstt,le, nr consume the emer- 
qencv rat,ion which lie carries. St,ale bully beef, tho11gl1 nasty, is fit to 
eat. But a ma.p must, be fresh ; i t  wus t  be prel,a.red a t  the  las t  iossible 
moment,, so that  i t  contains tlie very latest ingrec1ient.s; ant1 above all  
i t  must 1 ) ~  (' dished 111) " a t  the frou t before the  l)at,t,le is joined. 

There. were sonic: hectic moments during the  p u r s ~ ~ i t  n~lieii the  force 
almost 1i:ltl the satisfaction of saying " W e  have I I O  maps ". B a t  such 
an eve11tn:~lity never occurred, ant1 011 a certain occn.sion a t  t h e  very 
m o m c ~ ~ t  wl~en the Tnrks were chn.sc(1 off one map, an aerol~lnne hove in 
sight ant1 (11-op!)ecl a welcome bnnrlle of new malls a t  col.l).s Iiead(jnarters. 
r 1 1I1e vvry y.eat,est credit is due t,o the  Colnpilation Section \ ~ l ~ i c h  slaved 
awa). (la,! ant1 nigl~t ,  ant1 s~roducetl snch Iiapl;!. results. 

;\ gootl deal of sl,a.ce has bee11 tlcvotctl to  this clnestion of operation 
Inap" p;t~'t,l\. hecauye t h r  scct.iotl came in1 o 1~ci11g as a sellal*nte entit,y 
from t,hr 134,srall Survey Part,!- n,11(1 Ix~rtjl!. b e c a ~ ~ s e  i t  n7as for t,he ~nonleli t  
tile most. vit.al branch of snrvej- o rgan i~a t~ ion .  JYII(>II C~olo11~1 l'il*rie 
ret,urnctl with t,he snrrcy l)a,l.t,y in Octol)(>r I !) I ( j ,  hc consl~lted 
the Genc~ral St,& ant1 t,oget,Iic~. t . l~cy nriscl!. tlcc.idctl t o  keep t l ~ r  two 
organizations ~l is t~inct .  R4csollot,;1.1nia w2.s 1101 t~vercrowtlc(l, ant1 t ' l~cre  
1Va.s plenty of room ant1 plcnt,!. of worli for 1)oth. 'L'l~e 4-inrll snrvcjr hat1 
heen car~.ir(l along t,he main nr:~tcrivn,ys a.n+-l ; t t l jo in i~~g  a.rcns to  the  front.  
It, extentlet1 1111 tile T(5rlin riv;r t80 , i~~\v;iz an11 ~ ~ l o \ v  I!nsr:tIi to ~ ; i o  and  
Kuwait on the Persian (;nlf. ' I ' l~e totnl :il-can on this scale already 
amo~llltetl t>o 8000 stlrlare lni lcs, I,II t t llc~.c still 1.culnillct1 n number of 
hlanlts on t,he n1a.p. 

Ih r lv  in Novenlller 1Hl(i, t.llc G, 0. C. i l l  3rcl;~rl~otarnin asked for 
a, snit,ablc s~ l rvey  oflice13 to ;1,~sist t.ll(? a r t i l l e q  on 

'""' Reazeley's w"" t,]10 'Fi9ris frolit, ill ol,t,:lili I I , ~  1111ge.s of targets. i n  the formnrtl nreacr. 
A n  energetic and r~sor~rcefn  l oflircr was nceded 

and Major (+. A.  13cazeley, n. E., mas select,ed for t . 1 1 ~  purpose. H e  came 
onder the direct orders of the 0. 0, C. 3rd Corlm, and was at  firwt 
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en~~)loyetl on local sarveya a t  Sl~aikl i  Saad ant1 Arab Village, for the lay-out 
of supply and ordnance tlotnps. R e  also carried out  reconnaissances 
wit11 cavalr)' escorts, instr~lcted junior cavalry officers in map-reding 
and ficltl sket,ching, ~)reparetl range scales and artillery boards, worked 
out rawes to c-nemy targets ant1 objectives for batteries in action, 
ant1 fixer1 points for the control of air-photographs. I n  January 
1917 he was enll)loyrtl on spirit levelling in t h e  trenches, to  assist i n  
the preca~lt ions : t p i n s t  Hoocli ng. When  t'he troops commenced the 
~ ~ i r s ~ ~ i t ,  I I ~  left n snrve!.or a t  ShnmrAn and joined the 1:3th Divison at, 
Ilrnm-:tt,-T~lbnl. [Ic attempt,etl to  restart  regnlar triangnlation a t  Azizi- 
\-ah but fitiletl o w i t i ~  to  tlnst and haze. He  therefore remained with the 
at-lvibncetl troop; atill was oE the  greztest  aqsistance to  the gunners a t  the 
lighting on the I)i\.;ilah river frorn 7th  t c ~  l o t h  March. H e  entered 
I3azhtlatl on the l it11 J la rch  with the  3rd Corps. 

On 111s return to blesopotamia with t h e  srlrvey party, Captain 
\V. E. Perry, n.  E. ,  was again sen t  t9 the Euph- 

Crrptnirl Perry'* I C r ~ p h -  
rates ~ection. rates front.  where 11e triangolat.ec1 in the neifh- 

ho~trhootl of Ghabisliiyah. Then,  aft,er complet~ng 
a %inch artillery map For t l ~ e  troops, he made reconnaissances and pris- 
matic? cornl)nss s k c t c h e ~  of the desert in the  neighbol?rhood of Tel 
11111-{niyir, thr! I3ihlicnl "TJr of the  Chaldees". He also lnatle a motor 
rerI,nnni.;sance t , ,  .\hG Shnrain- the  ancient Eridu-some eight or nine 
rnilrs i l l  to t hl! 11r.wrt south of IJr.  'I'riangalation ancl 1 -inch surveys were 

t?xt~nt le  1 From t h ~  t ~ r m i n ~ l n  a t  U r  southwar~ls  to  'rel-al-TAahm and 
K I ~ ~ m i s i y n h  nn h - ~ t l ~  .;i(les oE t h e  railway. I n  January  and February 
I : ) [  7 ,  the E31phr~te.i ~le tnchment  rn.t,le tlhree trips upstream fr.orn Nisi- 
- i v s ! ~  p.;r:)r:P 1 I I ~  % nzvnl rnnl~itor, ext,entlinz the  survey for some thirty 
I .  On tlir r,x;)t,~irc oE Uzyh~lztl, further 3-inch surveys on the  Nisi- 
I .~, : . I ; I  Fro~lt w e r ~  consi~IeretI Ilnnecessary, an11 Captain Perry move11 with 
t h e  15th Division tq I3a~Iitlwl. Fle and his men had accc~rn~lished 
.1111d1 !ISPF!II work on the IC~~plimtes since Octoher 1915 under clifficult 
ront l~t i t~ns ,  %nil ( irnerxl Rr~ml;inz, G. 0. C. I >t,h division, spoke I~iqhly of 
C!ie ~ss i s tancr  he l ~ n ~ l  recciv~cl tlnrinz t , l~e  operations. 

In N o v e m h ~ r  [!)I I;, a r~~ , i l es t .  for the survey of Persian  histiin tiin in 
snrveTq pnst ,,E 917 nl. Froni . \hwiz on the KirGn river n p  to  Pi~f111 and 
Gl~nr!li nntl  in ~t-rsiqn Sl i i l~h ta r  in the  v~c in i ty  of t,he Anglo-Pc,..i,xn oil- 

.irni'iqt in .  6~111 wn.: ma~le ,  an11 Tlient. ;\I(-Craken s t t ~ i  1.1 work 
. \hwiz in the  Iaqt h,l.lf nf thc mont,h. 14'rom October 1916 t11 .r,.~luary 

191 i .  I~ieilt. I3notll with .Trma~lar S i ja~va l  Kllnn snrveyetl the 1v1 :orless 
tract of  rnllntry past of .\li-al-Ghnrhi, betaween t.he Persian !":,,thills, 
the 1)lim~ri.i river ail11 the ' r i ~ r i s ,  an area oE 1, 600 srlllare mile.. {haikh 
.Irlrni provi~lecl mmpl transport, and tlicl t.ri1n.l pscort,~, an r ~ n r l ~ l y  c l . : , ~ d  of 
men wlio ~ ( I I I ~ ~ ~ I C I I  an11 Fo11~1it an11 frecltlrntIv tlesprtetl. D r i n l i i i ~ ~  water 
maq very ncarcc, na all  lo^-a.1 m;l,te;. ~ r a q  hr:tcliish, and it hat1 to IF I,l*nught 
from the Tlzri* a< far 11ista.tit f O ~ t ~ - f i ~ f !  milps. The  Tyh  rivrl  in flood 

' ' m u  rr09~ell on a raft rwtutr~~ntwl  of 'pzkhals Rncl hzrnhoos by .Tcmadar 
Sijawml Khan. 1 4  11.;11aI, t~nller slwh rircnmrt,nnces, Cieut,. Rnot,h <homed 
himwlf wsonr r~fn l  in n v ~ r c o m i n ~  all tlifficrllties. 

During his slirveyv in t,he ~ o u t ~ h e r n  desert between Nukheilah and 
L-uait, Colonel Pirrir man rskeil to measllrr, the amorlnt of wat,er in 
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the principal wells and to  examine the suitability of the  surface south 
of the  Rasrah-Nasiriyah railway for  mechanical 

Col. Pirrie's de5ert. re- 
co~~nnissnncc. transport. T h e  whole area was thorooghly t ra-  

versed by motor lorry, and a report of the  wells 
submitted to headquarters. 

In the meantime, systematic triangalation and detail surveys were 
being extended rapidly on the  L. of C. and in Lower Mesopotamia. Many  
blanks had been filled up in the map, and original surveys made a t  high 
river had been improved. 

From December 1914 to  February I 9 17,  the  headquarters of the  
survey in Mesopotamia was a t  Basrah, where ins- 

Location of S n r v e ~  
Beadqufl,,tcrs, truments, equipment ancl private ltit were stored. 

A t  times clothing and stores had to be obtained 
from the depots a t  Basrah, while materials for the  constrriction of scrvey 
stations and marks had to be purchased locally or obtained from the 
engineer field park. Ear ly  in 1915: tlie office was in tents near the 
Customs House, and later in a n  Arab house on the Ashtir creek ; while 
maps were reprodr~ced in a separate br~ilding on the river f ront  on the 
Shatt-al-Arab. Owing to  the  unsuitability of the  contaminated river 
water for vandyking, the  survey movetl to Basrah city, where accommo- 
dation was better;  bu t  it was f o ~ r r  miles from the Sliatt-al-Arab and 
commr~nication by means of the  Ashiir creek depended on tlie ttide. A t  last 
a suitable office was obtained a t  Tannmali, on the  left bank of the  Sliatt- 
al-Arab, opposite the  Shailth of i t lnliamn~arah's palace, the  river water 
here being more free from in1pur i t . i~~ .  

Ry tjalting advantage of the  sit.uation whenever possible, 
the  survey of t,he whole area in our 

0nll:lrtl lo entl oE 
Ii '~l)rt~ary 1917. occupation in Soat.hern lfesopotamia-t'o K ~ i t  on 

the Tigris, t,o Niisiriyah a.nd be!-oacl on the 
Euphrates, to Dizful and Sh~is l i tar  north of Ah\vsz on the IiLrnn, and 
from TTmnl Basr  to Kuivait on tlie Persian Gulf-was finished when t,he 
troolx cn tered Baghdad. 

This satisfactory state of affairs was rendered l~ossible by the jndi- 
cions division of responsibilit,y. While all the territor). in British occu- 
patlion nras survej~ed systematically by t,he survey party, the 3I:~p 
Coml'ilation Section, working at, ;lcl\lanced Heailquarters prepareil d l  
tho opera,tion maps from air-l~liotogral)hs and other materia.1. 

r l  Ihe area surveyed from t,lie end of .Tnljr l!)lR to the encl of Fehrnnry 
191 7,  n7as as follows :-- 

(0)  Bet,ween Shuaibnh. Ha,mizali ancl Qnrnah, . . 450 sq, miles. 
j h )  Between the Karkhah anc! Sllatn.it rib-crs, 

i n c l ~ i t l i n ~  ShGsh, l)izfnl, Sl~fislltn,~., n,~:tl as 
far  sollt1ll as ~\h\v;iz, ... . . . 3'100 scl. miles. 

(c) I n  the neighbonrlroocl of Gl~nhisl~i!-:bll n.ntl 
N R s i r ~ ~ a l ~ ,  . . . . . . . . 300 scl. miles. 

( d )  Sontll-east of X~ilmir, . . .  . .  ?50scl,miles. '  
( r )  1 h s t  of Ali-al-(.+l~:~rhi, i n v l ~ i ~ l i ~ ~ ! ;  t l ~ c  ,i . l)-i-C'i~il : lf~ 

tlclile and pa1.t of t,lla 1 )ill-i-Tdnr;il~ 1,l:lill . . . I:!00 sq, miles. 
The total area, sllrveyerl on t,Ilr $-illcIl 01. I :~~.xer  scn,li,a: since 1914. 

was therefore 13,400 squnrc milts. To t.Iiis ~ I ~ o t i l d  bc nf l r lc~i  tho photo 
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survey and compilation under Major Gunter, the special work to assist 
the military operations done by Major Beazeley on the Tigris front, 
and by Captain Perry on the Euphrates front. The survey of Basrah 
and Aslliir cities 011 tho .lS-inch scale was finished shortly afterwards. 
The lti-inch survey of tlie area near 13asrah and Nahr Jubailah to 
Barmat .\li i l l  three sllcets hat1 been published, while that of the 
Makinah area it1 f o ~ i r  slieets \\-as under reproduction. 

I n  the covering letter, the C.G.S., on behalf of General Maude, 
wrote as follows :- * -E )C )C 3C 

" I have the hononr to  recluest tha t  the Siirveyor General may be 
informed of niy alq)rcciation O F  the zeal and energy shewn by all ranks 
of the Survey I)etarIin~elit under Lient.-Colonel F. W. Yirrie". 

111 his tles1,atc.h (1;rtetl 10th .\pril 1917, dealing with the operations 
to thc twl  of March, General hlaadc wrote : 

" Thr  zeal allcl sciei~titic knowleclge evinced by the Field Survey 
1)rl)artrnent is best cxcrnpliticvl by the fact that  since the comnlencernent 
of the rampaign necnrntc surveys of an area of over 13,000 sq. miles of 
co~intry have been l,rodncerl, which have been of the greatest value to 
the Army ". 



THE CONSOLIDATION O F  BAGHDAD 

I N March 19 1 7, Colollel Pirrie was ordered to move the head- 
quarters of the Survey from Basrah and to form a 

Formation of S ~ r v e y  
Directorate at Baghdad. Establishment, stores 

Direohorate at Bnghdttd.  and presses for map reproduction were brought 
u p  as shipping became available. The head of 

the Directgrate was designated Dcl)iity Director of Surveys, while the 
whole establishment became the " R1esol)otamia Survey Party ". 

Headquarters were lioused in the dilapidated Iiosl)ital on the left 
bank of the Tigris. This was patchecl up and occupied until the spring 
of 1918. The floors of the rooms were very unstable ant1 the walls on 
the river front were cracked, but  i t  was the most suitable building 
available. The question was raisetl by Brig.-General W.H. Beach, 
B. G. G. S., Intelligence, whether the hlap Coml)ilation Section should 
now be amalgamated with t,he Survey Directorate. Colonel Pirrie 
dvisecl that i t  would be better to malie no change then, and the former 
continued as a separate organization, supervisecl by Major Gunt,er 
and directfly under the Intelligence Hranch of Army Headquarters. 

The personnel of the 1)irectornte daring this pcriocl comprisecl :- 
Brevet-Col. F.\V. Pirrie, r..i. 

Personnel. Rlnjor G. A. Rcazelt~!-, 11.1.:. 

Rfajor L.C. Thnillier, I . . \ . ,  from December 19 17 
Captain J. tle G r a ~ f f  Hunter, Jr . . i . ,  from Seyt. 1917 
Captain J\'.F:. Pcrrj- I L K .  

Lient. S . S .  hIc.1. I~'icliling, from Scpt. 1917 
,, (I:. TYc'st, fro111 1)ecemh~r 1'317  
,, N.C.0 '  Srill~vnn, from Sept,. 1917 
,, 1).  Ii. H ~ ~ ~ r ~ r i c I ~ ,  i'r0111 .Jan~rary 191s 
,, , J .  AlcCr.n.l\c~r, i~ivali~lcd to  11rdia in .TI I I IC  1917 
,, 12.C. l ' i I ( ~ l r ~ ~ r ~ ,  . I I I I I C  1!117 to lccl~. 191s 
,, 1i1.13. Ki tc l ic~~,  from Sel)t. 1917 
,, lY.11. Stro11g; 
,, 11.J. l~l~0tl1 
,, , l .C.  st. C ' .  ~ ' 0 1 1 , t  

Siihatlar 3 .( '. 1'11l.i 
,, i\.l', ( ;  I l O ~ I l  

1, 11 . ( I .  13:111l~l~~jt~~l 
,, l ~ l l ~ l l l l l ~ ~  1 ~ : 1 1 1 1  A 

2 2  In(lin11 sul.vclyorr;, 1,  rn:;ipi:I:l,~, i! draftsmen, 
:I clcrks, 1 nssi.tal~ t, I ) I . ~ V I ~ I ' .  

Meanwhile the Coml,iIation ~ c c t  io~r hat1 C~.)llo\r-c~l i \ i  rn v Irearlquarters 
to Baghdad a fsw days after the occupation; i t  maB l i o ~ ~ ~ c d  in s moat 
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suitable building, where the  underground 'sardab,~' provided cool and 
dnst,less press rooms. An engine was here installed for running the 
machine press. 

The personnel of the  Compilation Section mas :- 
Major C.P. Gunter,  R.E. 
Captain A.H. Gwyn, I.A., from Aug. 1917. 
,, C.G. Lewis, R.E. 
,, J . H . C o l e , n . ~ .  

(One Subaltern under instruction) 
1 Warran t  officer X.E. 

27 British other ranks 
19 Indian other ranks 
12  Klialasis ancl 1 Carpenter. 

The  army did not rest a t  Baghdacl. T w o  days after the  occupation, 
General Cobbe advanced to  Mash~hiclah up the 

Advlrnces f l .o~n 
Basl~tlatl. 'I'igris, in order to  control t h e  river embankments 

to  the  north. A t  t h e  same time on either fank 
other columns were pushed out. Baqubah on the Dip%lah and Fallijsh 
on the Euphrates mere bath occupied on the 19 th  March. On.tliB l'er- 
sian flauk, the  Rnssiaus were advancing by  Kirmfinshfih and €law-i- 
Shiriu, tlriving the 'rnrks before them. T h e  enemy were momentarily 
expected a t  Khriniqin, and the British force a t  U,iqubah ,prepared to 
intercept tllem. 

XII e v e ~ ~ t  of co~isiderahle interest t o  the  map-maker happened a t  the 
nt:tion of Jfnshiiliidal~. The maps north of Baghdad were a t  this periocl 
1)x:~etl O I I  pre-war information, and the  railway had been inserted from 

r 1 
I : .  1 he compiler had no means of knowing its t rue  alignment, and 
, ~ l ; s u r n ; : ! ~  tha t  in ;\lusopotamia nothing of imporla~lce is f a r  distant 
FVJC;  tlic rivers, he had shown i t  a s  clinging to  within two miles ol' the 
T i g r i ~ .  

Air o b s e r v e ~ . ~  reporter1 the Turkish western flank astride the  !.ail\vayl 
hrrt , / ; z i l e ~ l  l o  call atte,tLiorl t o  the  iflaccrcrncy of t j e  map. The  :Ittackers 
thererore, believing t h a t  they were within easy reach oE the  ri~c.1,~ main- 
tair~erl direction by means of the  railway. They founcl the  fi7.11k and 
tnrnccl i t ,  but a t  the  entl of the  day, insteacl oE being less than t . \ l v l )  miles 
from t,he river, they were nearly seven; and Turkish of lice^:: taken 
pl.isoners remarked tha t  they hacl considerecl their flank, so far  i'i.l)in the 
'rigris, to  be safe from a turning movement. There is no doubt ''lnt, the 
i n a c r l ~ r a y  of the  map in this case contributed towards success. " 

The  screen protectinq Baghdad mas now disposed approxim:l'!llly 011 
the line Shahrahsn-hfash~hidah-Fallfijsh. On the right wing n ,j~inct~ion 
was rffected with the  R n s ~ i ; ~ n s  nnder Cieneral Baratoff a t  Qizil Itobit 
on t'he 2nd April. The cavalry then moved forward in the  vicilliLy of 
nal i  Ahhis .  In the centre an  advance was made I I ~ I  the Tigris alltl after 
furtlrrr Rovere f i ~ h t i n g ,  Samzrrah was occupietl on the 241t~h. By t l l ~  

- -- 

When l l l i ~ t ~ k e ~  OCCIII. i n  war ,  tho  map-rnakpr ofton appears ns 8 ctrnvP11ient 
*c*pep;oat,. This is n caae where hi8 errors 111igh1 have receive(1 some mtsnqllre 
n ~ ~ l n ' J m .  u mather of fact all tho cretlit went  to t h e  figtrt,ing man a~rtl t i l l '  map- 

111errly vilified baclrncle ho hall tantalized the solrlier wi th  tho fic:tion t,hat 
wmter WM within emy rench. 



CHAP. IV.] After Baghdad a7 

of the month the Turkish 13 th  Corps had been clriven t o  the  Jabal 
Hamrin and their 18 th  Corps to  Tikrit .  

These victories led to  a great extension of survey responsibilities. 
For  not only mas there the  whole length of com- 

Extension of mu~iications f rom K u t  t o  Baghdad to  be triangu. 
L{esponsibilities. 

lated and mapped, b u t  a connection from Baghdad 
to tlie Persian boundary, a second t o  the  Euphrates, and  a thi rd  to 
Ssmarrah, became desirable. A t  the  same time, accurate operation and 

maps of the  new battle f ronts  were urgently recluired, in case of 
a 'rurkish counter offensive. There was thus  ample work for bot,h the  
snrvey organizations. 

A new temporary origin was located near Baghdad and  t h e  triangu- 
lation followed the  forces to  the  three fronts.  

S u r v e ~ s  from t.he Bnghd;~d 
origin. Major Beazeley had pushed out  a t  once with the  

troops and made route surveys from Baghdad to  
D~udiga l~ .  He then accompanied General Keary's column up the Diy i -  
lah, being present a t  tlie capture of Shahrabgn and a t  the  Jabal Hamr in  
operations. I n  April, he joined the force operating on tlie left  bank of 
the 'l'igris, detel.mininq ranges for the  artillery, reconnoitring tlie Aclliaim 
river as far as the  hills and superintencling the 3-inch map of the Sindi- 
yah vicinity. 

In the centre, the  triangulation of the  Tigris beyond Baghdad was 
hlten up. Lieut. Boot,li worked with t,he 1st  Corps ant1 closed his series 
a t  Snmarrah on the 14th May, \\rliile Lient. S t rong  ttriangulated and 
survej.etl nlonq tlie T i g r ~ s  from Qala Kermea to  the  Ralacl neighbon~*- 
Iloorl. Snbadars Puri and Qlio;li triangulatctl in the  vicinit,y of Bagl~tlatl 
ant1 up t l ~ c  Diyilah, and Lient. h1cC:raltet-r from 13ii~1~ibal~ on this river 
to~v:trcls I3ootIi1s terminal point a t  Samarrali. A l e a ~ ~ w h i l e  Captain 
Perry, who had arrived mith the  15th Di\~ision from Nisiriyall ,  
comlnencetl a series from near U:~glidad to\varcls t l ~ e  Il:upl~r.ztes a t  P a l l ~ i -  
jah. IVt!nl KhRn Nuqtali he was mncli impedctl by storms ancl fioods 
callset1 l)y the breaking of t,hc A ( ~ ( ~ a r t l ~ ~ t '  ~ m b n n k m e n t .  He  \lT;ts srthse- 
qaent~lp \vitl~clrawn ant1 placed in charge of t,he Western Persia Srlrvey 
P ~ r t l ,  ~ l l i c h  was formed to accompany Cfeneral Baratoff's force. 'rhe 
\~firl i  of t,liis party is described in Clia,pt>er IX .  

One more important chain oC triangal:ttion was also talien 1111. 'rliis 
was t'he connection of all this T3aqliil:trl \vorli to l l ~ e  terminal 1)oints of 
the ol(l tlriangulation a t  Knt .  I t  was conimencc.tl iu M:ty by S u l ~ a i l n ~ -  
C:llosll, who worked tlo\v11 tlie rivcr Crum tho r ~ ~ o n t l i  of t l ~ c  Diyiilalt, ii~itl 

co~npleted i t  a t  Kilt,, to\va.rtls tlle er~tl  of h n g ~ t s t .  
'I'hr~s tlnring t l ~ e  early clay-: of thc oci!~il)n.tioli periotl, Colonel Pirrie 

llatl orr~anizecl a new centre of t,ria,n~:nl:st io11 fiwln wl~icli radiated series 
in n.11 t,hr! main directions, wliilc t l~!ring t l le  stunoier, this centre mas 
lirt1llv attaclled to the  oltl chain. 

\Vhilc these variolls series of t , l~c  fr:~,~~ic~\\ro~.Ii  \ver<: i l l  ~lrogrcss,  sllrj 
veyors were li;~,rtl at  worlt 011 t,he tlet,:~il. ' ~ I I I :  l,lnnc>t:~l>1e :;llcct,s, or t,races 
of thern, were forwar(Ic(1 to tIlc Co~npiIat~ion Stc?t,io~l, wllnre T. C. maps 
were rapitlly prod~~cetl  for inirnctli:tte issr~c 10 tl~c. tl.ool)s. 

It was not long before repork were rcceivetl at Daghdad of an 
lnt(!lldetl offensive by tlic Turlis (luring t.11~ cnnc~it~g \vi~~tcnr. Not every 
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one believed these stories, bu t  in the  earnest hope t ha t  Falkenhayn would 
send his Turkish sheep to the  slaiightel-, defen- 

Rnrumu of a Tnrkhh 
offensive. sive positions were preparecl for their reception. 

Great labour was spent on them and on their 
=curate reI)resentation on large scale maps. Major Beazeley, Lieut. 
Booth and eight sarveyors worked on the position maps of the Istabulat 
trench system thronghout the lieat of hIay ancl Jone. Air-photographs 
were t i t t ~ l  to  the triangulation, and the detail mas identified and inked 
up on the ground, contours beins filled in from a planetable survey. 

During June, July and the first half of August 1917, the heat was 
intense, so that neither the British nor the enemy unclertook any extensive 
militarv operations. Early in Jnne, S i r  Stanley Maude received a corn- 
rnuniestion from the Russians saying tha t  they fonud i t  necessary to 
cvarr~ate the line of tlie D ~ y i l a h  river owin: to the heat, and they sobse- 
I ~ I I P I I ~ I ~  withdrew beyond Karincl towards K~rmiinshilh*. This led to 
the orcupation of Halncl Rfiz by the British on the R3rcl June. Columns 
olw~ttt.tl aqainzt tribesmen on the Eul~hrates  early in May, on the 
'L'iZrl.: i t 1  tile rnitldle of tlie same month, atid on the Diyiilah early in 
J11ne and again townrtls the close. On 26th August, Shahrabin was 
reoccb,~l,irltl. 1)uring the lrllls in the milltary operations, sarveys were 
c o ~ i t ~ t ~ ~ ~ c ~ l  ~u s111te of t l ~ e  heat. 

\ItIiu11~11 Colonel Pirrie mas much occupiecl with administrative 
work, hc left Baghdad early in Ju ly  ancl with 

Hat'\ I l ; t u  r o  .\/i7iynh 
1 * ~~I I I I  11.. Itire, 

Lient. S t ro l~q  carried out triangulation from 
Rti( l~~hal i  to  Balatl Rirz and 3Iandali. When at 

I{al: l l  RlSlz he was asliccl to  reconnoitre the clesert t o  Aziziyal~ and he 
! sr (  1 +>11t~1 111 :L Ford V R I I  with arnioured cars as escort. The area was 
q o l l l .  , watrrlc..; ant1 tracklesr ; direction was ma~ntainccl by watcl~inq the 
<I1 1 :v of  nn object on the bonnet of the car ;  it was corrected from 
e ~ i ~ ~ t 3  to tirnrl hv qtoppinq and tnkinq the baclt-bearing of the car tracks. 
.J 7 1  r i n l 1  was hit off very well \v~tIiin a rlnarter of a mile in the total 
~ l ~ - t . r n c ~  of forty mileu. One of the armonretl cars broke a h:wk axle 
111-i a r r~va l ,  ~nc1  this was rel~lacetl from Baqhdad. TWO 
11;tvq late!. f h r  armonred cars mere rerlrtired bark without delay nt B a l d  
I .  Colonel P i r r~e  nznin qn~detl tl1t.m across the desert to the 
Dlv~lal l ,  an11 then on to their tleqtination, a total distance of sisi1,- ,nileg. 
.\ Inore t r ~  1114 t ~ m e  of the year could not have been select,ecl for I "  con- 
rprnecl. The shatle ternpernt~~re mas l % G O ,  anti there was h l ~ f  little 
retluction in the heat at nlqllt. 

R!? the entl of September all the surveys that  were iminc m7ately 
~ P P P S S : \ ~ Y  on the Tizriu Front hat1 been cornplatetl, and survey o l n '  -tions 
wprtl mainly concentratell in the Jabal Hamrill direction, the Ell, +rates 
~ e r t l o n  1 1 4 0  bring strenpthenetl. 

\~lt-antaqr was taken O F  the presence of the Western Perqin, t:~~rvey 
W ~ r r I r ~ n  ~ , o ~ ~ ~ ~ ~ ~ ~ l ~  l'artv ancl the Anzac Wireless section a t  kilmirn- 

n ~ e r ~ t l o n 4  Fie. shill to ohtain the rnr~taal differences of loogltnde 
Ha*hdmd9 K'rrnRn4h'1h. between P io ,  Raqhtla(1 and Kirrnfinshih. Ffio 

telezral)ll otlire had l l rev io~ls l~  heen connected 1 ~ 1 t h  Bijshire by trlt-:~ nphic 
lonqlte(le operations, by ofjicers of the Tllrco-Persian Ihllndary 

-- - - -  - -- 
' clee Ctepter IS. 



b 

CHAP. IV.] After Baghdad 2 9 

~ ~ ~ r n i ~ s i ~ n .  Bushire is one of the niain longitade stations l inking England 
and India so tha t  the  positiolr of FlEo in 1ongit)ude mas already established. 

I t  was arranged t h a t  signals should be sent  from the  central radio 
station a t  Basrah on the  n ~ g h t s  of the  1 0 t h  and 12 th  October 1917. 
Colonel Pirrie observed a t  Baghdad, Ca11tail-r de  Graaff Hunter  a t  Fgo, 
alld Captain Perry a t  Kirn~iinslilli. Fo11r pail-s of east  and west t ime 
stars mere observed, both before and after tlie reception of the  \vireless 
signals. 'Calling up '  started f rom t h e  central radio station a t  midnight,  
Mesopotamian standard time, ancl after a pause t h e  actual signals were 
sent in three groups of thi r ty  signals, divided into sub-gronps of five. 
The actrial signal was the  Morse code letter N- a dash follon~ed by a 
dot-a~ld the t ime of heariug tlie dot was recorcled. 

The probable errors of t h e  positions of Baglldad Residency Flag- 
staff and of Kirm:il~sh:ih observation station in relation t o  F%o telegraph 
office were found to be one secolld of a rc  in longitude, or about 72 feet. 
The final valnes of the  longitudes as worked ou t  by Captain de Graaff 
Hunter were as follo~vs :- 

n:~ghdad fiesidency Plagsiaff . . . . . . 443t0 24,' 1 7 . 6" 
Kirm:insl~%li T ~ m c  observation station . . . 47' 4' 23.9" 
F i o  Telegral~h office, Observation station on roof 4,s' 28' 55.0" 
To gain the full  precision of' ~vh ich  s\ich observations are capable, 

i t  is necessary t o  determine tlie personal eqaatious of the  observers, bu t  
no op~or tun i ty  of doing this occurred. 

Captain cle Graaff I inn te r  also observed the latitudc of the  north 
end of tlle Uaghdad base, obtaining the value 

A\t~o-lotitlitla 
obeorvntlonsat Baghdad. 33' 21' 35  5" .t- 0 - 3". T h e  valnes derived from 

the triancr~lation fronl 1%0 to 13aehdad. showed - 
tlie following differences froni tile astronomical valnes. 

A-G Latituclc + -1,. 1". Longitude + 10.5". 
The first operation of tlle coming winter was on the right wing 

tinder Genera.1 Marshall. By a st,roiig flank 
l?il.st Ol,cl,ntions of 

\Vinter 1917.18. attack, the T n r k ~  were ilislodged froln their 
l>ositic?n in t , l~e .Tribal Haruriu, a large port,ion of 

which wa,s 11om capt,nred. At  the same time General Cobbe a,dvai~cecl 
up t,hr Tigris against the  T I I I . ~ ; ~ ,  who hacl reoccupied A1 Hl~\vaislat ,  
eight miles north of Sa,mn.~-l.a,Il. l lerc,  too, thc operations n7ere srrrrcss- 
f ~ l ,  1)anr being seizcd on "nrl No\,c.~r~bcr,  nntl Tikrit. on the  Cth, both 
after a.ctions of some seve~*ifjr. ' rhe T I I I ~ ~ ; . ~ ,  who hail intended to nlake a 
st,snd, fled in disortlel.. On I ! ) t l ~  N ~ \ - ~ ~ r n h c r  1!)1 7 ,  the  n e w  of the  death 
of t h e  Army Comma,ntlcr, Sir  Stn11lc~- lt:l.nclc, was received by the \ ~ l ~ o l e  
army ant1 civil atlminist,rnlion in ~ l c s a ~ ) o t ; ~ ~ ~ ~ i : ~  wit11 t,hc tleepest regret. 
IJnrlcr his IeadcrsI~i~,, tllc fo1.c~ I~nd I)IYI;;LI., qctl rrom victory to victorjr, 
ant1 all \vho camc in colltnct. n-ii 11 lli111 I 'C~:II . I ICII  11i111 nit,h affection. A11 
ranks of the sarvcy o\\-c(l mncli to I1i.s ZI-(. .I~ ic~t::l~c.eI, nnrl eocoul.agement,, 

General MnrsI~alI, \YI IO  n ~ s l ~ ~ n c ~ t l  C O I I I I I I : ~ ~ I , ~  of t .11~ ~.1.111y, 1)resse~l t l x  
opera,t.io~~s vi~oronsly.  tI10 riXl) t \\.ill::, (-15.1.i rl';il);lt>l~ was cnptnrecl 
on the 6th Dccelnher, ant1 (11,: ' I ' I I L ~ ; ~  ~.ctisc,l tl11.011;;11 1<1f'ri. 011 the  8th,  
the troops were \vitIltll.n\\rl~ frtjln 1 1 1 ~  f01.\1.;11'11 P I . ( * ; I <  011 1,111' Kllallrab511 
front;  but  the Snkal(.~lt,all alltl oi,I~c:r ~,asscls of t l~f:  . l : : l ) r r l  FIam~*in were 
held, a britlgellead at, Qizil 120bat was established, ant1 Kliiuiqin was 
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occupied on the  9 th  of December. O n  the Euphrates, R a m l d i  had been 
brilliantly captnrecl in September and the position on this front had been 
consolidated. H i t  was abandoned by the  enemy in February 1918, and 
on the  36th March, General Brooking attacked the  Turks  at I<hitn 
Baghdtidi capturing the  bulk of their forces. The  remnants fled in dis- 
order up the Euphrates, b a t  very few escaped. Anah was captured with 
much material on the  28th, and af ter  destroying t h e  large dumps of 
stores ar?d ammunition, the  force was again withdrawn to  the neigh- 
bourhood of Khan  Baghdacli. 

On the 21st of March 1918, the  political officer a t  Najaf ,  Captain 
W. M. Marshall, was murdered for no a1)parent 

Evelit9 on L. of C: reason. Further down the Euphrates raiding 
parties were despatched during the  winter to 

plinish recalcitrant chiefs m a r  N ~ s i r i y a h .  During the same periocl the 
defences on the Tigris L. of C .  proved very eficient, nothing worse than 
thefts occurring between Amarah ancl Burnah. A. force was ~ n a i n t a ~ n e d  
on the K i r h n  river to  protect the  oilfields and pipe-line, as well as to 
maintain order a t  h h w i z ,  Shushtar  and Dizful, while early in 1018 a 
small column reconnoitred the  Persian road as fa r  as Pi- i -Tak a t  the 
foot of the  Tak-i-Gireh pass, in an  endeavour to  open u p  the  trade route. 
O n  its return Qasr-i-Shirin was occupied. 

During the events mentioned above, every opportunity mas seized to 
extend the  surveys. The  shortage of mechanical 

Shortage ot transport. vehicles and the fact  t h a t  surveyors and triangu- 
lators in the  forward areas had no definite allot- 

ment of transport increased the d~fficulties of the  local staffs. But  the 
need for good maps was now firmly implanted in every commander's 
mind, and if there were any Ford vans available they were allotted to 
the survey. 

On the Shahraban front  Colonel Pirrie, Major Beazeley, and Lieut. 
Strong were busy triangulating and superv~sing 

Work oc Bhahra l~in  
front  the  3 - ~ n c h  operation surveys, and the tactical sur- 

veys on the 1-inch scale. T h e  triangulatio~l was 
also used as a framework for air-photography, thus  extendin? the 
Imps into inaccessible reglons. As new advanced lines were e*tab- 
Inshed, the)- were corrected by additional triangulated points qnd 
supplementary ground surveys. Lieut. S t rong  also extended hiu ~ ~ o r k  
to Khlniqin and Xb-i-Naft, an  area which a t  the  t ime was much rlis- 
tllrbed. On the same front, Lieut. Booth supervised the survey on his 
own f r a m ~ ~ v o r k  from Dali Abbas to Qgra Tappeh, to the  Ain L,>~lnh 
pasq, and from here to the  forward area neer U m r  Mandan. S~lbntlar 
Puri was also working near Shnhrabin, and in the  Jabal Hamrill 10 
Mirjawah and Qar i  Tappeh ; while Lieut. OISnllivan was t r i a n q ~ i l ; ~  1 lng 
in the Jabal IIamrin towards Dali Abbtis, on the  Shatt-al-Adhai~n, an11 
west of the Diytilah. 

All these surveys hat1 made extenfiive proqress when the corlrsc of 
the operations drew attention to the Kifri-Kirlruk area. The  conlltry 
here was so intricate t h a t  i t  was not possible to fix points far  a h m l  inlo 
the  area in enemy occupation; and without these, any  form of air-phl)to 
survey was inaccurate. Subsequently an  operation map was pro(lllcCd 
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from Major Reazeley's a i r  sketches*. 
The occllpntion of D a n r  ant1 Ti l t r i t  wn.s too rapit1 f o r  t h e  txiangu- 

lation t o  he  es tended c o n t i n n o ~ ~ s l y  t o  t,he lat,ter 
on tile Yqijilis fl.r,nt, place. T h e  great,er p a r t  of t h e  t ranspor t  had 

been despatchccl f rom t h e  T ig r i s  t,o ot,her fronts,  
i t  was only with difficulty t h a t  a n y  conld be found for  thesnrveyors.  

A rapid survey OF t h e  T i k r ~ t  1)osition was hon.ever matle before t h e  
troops fell back t,o Saruarrah. 

During t h e  \\linter, grea t  str ides were niatle in t,he survey of t h e  
15nphrates. 1,ient. I'ollet rstentled his t r i angu-  

S\lrvcy 011 t h r  ICnl~I~r;~trs. lnt,ion t,o Karbala,, sout,liwest of I?all i jah,  a n d  then 
carrietl i t for \vard  111) t h e  river to  lTi tant l  Sah i l i j ah .  

Great use was niatle of \l'illcock's irr igation I ~ e i g h t s  fo r  correcting t h e  
accumnlated errors in  t,he t r i a ~ ~ g n l a t e t l  vnlr~es, d r ~ r  t o  t,hc effect of 
abnormal refraction. Lieut .  Root11 n.lso tr iangnlatetl  on the  EII 1 ht'ates 
from H i t  t o  K h i n  13agIidiicli fo r  a shor t  pel-iotl. 

Early in 19 18, t h e  srlrvey sta,ff on t h c  ISnpli~*ates n7a.s s t rengthened 
by the atldition of C'a,ptain l'erry n.ntl T.it>ut. ljennick, \\rho had :low 
returned from Persia.? C a p t a ~ n  tle (;~.aa,ff H u n t e r  also, \\rho hat1 
been working north of Ra.ghtlnd, tr ia. t lg~~lat ,et l  s o n t h \ ~ a ~ ~ I s  t o  Rlusaiyih 
on the E~iphra t ,es  a n d  then back to t l ~ c  Tigris a t  Azizij.ah, tlii~s m a k i n g  
two atldit.iona1 connections bet,wern the  rivers, ant1 s ~ ~ p p l j i n g  points for  
the dctail surveys of t h e  desert  a.rcn. 1Ir. then wol.kctl in t,he I )i\v;iui!,ah 
ueighbonrhootl, replacing ('npt,i~in Perry ,  \ ~ h o  lrntl t)ccn i ~ ~ j a r e t l  in a 
motor accident,. RIeanrvhilc Tdier~l-. l<ennick was s l ~ r v e y  i n g  betmeen 
Hillah nntl Dirnini,yah, ant1 Tliclit. I i i tchen f r o ~ n  Nnjaf a.ntl l i a rba la  
scrow t l ~ e  western tlrsert t,o Sl~nf : i . t l~ah ant1 l j n l ~ n l i j a h .  'I'l~en e r t e l~ t l ing  
his t~. i :r~lg~ilat , ion down the  E ~ ~ l ~ l ~ l n t , c s  from Nn,ja.f nntl 1(1rS;1li 1.0  rib^ 
Sukl~nil., t he  la t ter  joinwl 111) \vit#Ii ;\I:i,ior 'Sliriillicr's wries from 
Niisirijn,I~. This  officer llntl stal~tc(1 \ \ . ~ r I i  O I I  t he  Er111111.nt~s al)o\fe 
N6sir.i~-ah in  December I !) 17, cbstcn~ling I'~,om thc  tcr111ina.1 l,oints of 
Captitin Perry's \\.or];, tlesr~.il,ctl i n  ~ I I ( .  I : ~ s t  rll:ll~lcr. I1i.s series \\as 
taken via SamlwaI l  ant1 QI l i l~nf i j . ;~ I~ .  [,ie111. t;iclltIi~~g ;tlso, a f t e r  ~ 1 1 1 ~ -  

veying hetween Sn.ma,rrnh n.11t1 1);111r, CJII t h ~  l1 iy~. is ,  \\.a?: s en l  l o  t!le 
Euphrat)cs, where a n  esljrric~nc~ctl t ~ . i n ~ ~ y ~ ~ I n t o l  \\-:I:: 1 -~(~11irc11 foi' t l ~ r  
intxicate areas r ~ n d e r  irrisn.t i o ~ ~  1 , l . t  n-,~c111 ,\l~rsn,i!.il) : ~ n t l  I l illnh. 

Thc situation on thn ISII~II I I . : I~CS :I( t I I ~ S  ~ i e r i o ~ l  \\.it. 1-ery ~inqctt  lr:rl, 
part]!. owing to  t,he fnct  tl1:11. 1I1c n11\,:111cv ill I1:1~:11(1:1(1 l ~ n t l  talccn t l ~ e  
line of t,hc Tigris, a,ntl partl!. o\\- in^ t o  tlirs :trti\.i(icr; O F  ' T ~ l r l i i ~ h  n;rnts. 
Therc were const,ant, lm11111o111..: t , I ~ n f  t I ~ c  r Y ~ i ~ . I i : :  I ) I - ( I ~ J O + I ~  311 n ~ l v a ~ ~ c c  i n  
f o r c ~  tlown the  ~ I I I I J I rR tC , s ,  ;1,11~1 1 I I ( I ~ I ~  l ~ n t l  :I c l i s l . ~ i ~ . l ~ i ~ i ~  clFcrt on t , l~c  
t,ribrsruen. The  ]ocnl M n n  t;l l i l ,  :~l,rl t 111, :,rli~!,io~rs . :PC(: :  nf t l ~ e  11ol.v . . 
cltles were ~ l e p n l i ~ ~ l y  s n s c c l > f i l , l ~ ~  f ~ ,  ( I l r i < :  irill~~g,!icr.s, : I I I I ~  i t  i:: q~.c:tt.ly to 
the r r ~ t l i t  of all t,llc sllrvca!T c lc i ,nc~lrn~~\ t . - :  r * o o ( ~ c , : . ~ ~ r ~ l  I I I . ; ~  1111. \vorl< was 
80 CSLrriC(I ollt, 11 ~ 1 1 ~ 1 1  l i t  / 1 . '  I ' I . ' ~ ' !  ic:ll. 'I-tliy Ill(~RSI11'C o 
Nucrew was Ixrgply n.ssistptl I,!- fllc I ) ~ I . , I , I I : I !  i ~ r ~ l l i ~ ~ i ~ c ~ ~  (i' ilrc 11olitica 
officer, Colonel 1lcarl1tnn.n. 
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By the con~mencement  oE t,lie hot weather of 1918, one year after 
t'he occupation o f  Baghdad, all the fronts were 

S i t n ~ t i o r ~  of S ~ ~ r v e y a  
nt end of Mnrch 1918. again connected by triangulation with the origin 

a t  F i o .  Surveys based on fixed points were 
completed along all t,he main lines oE communications and as far  as the 
foremost areas. Position maps had been prepared on large scales in 
case the  Turks  grew obstreperoos. Areas in enemy occupat~on had been 
a i r - p h o t o ~ r : ~ ~ ~ l ~ e d  ant1 operation maps had been compiled of these in 
case i t  mas decided to advanc,e. T h e  surveys of Basra11 and Ashir  on 
large scales I~acl beeo completecl ; from December 191  7,  Lieut.  C. West 
mas in charge of the  \\.ark in this neighbonrhood. A 12-inch map of 
Baghdad city had been l)rocluced from air-photos, fitted to  a framework 
of ~ o i u t s  autl siil)ple~nentecl by ?round surveys. I n  addition to these 
normal dr~t,ies, a sound ranging :nstrument had beeo jointly designed 
ancl const~ructecl by Colonel Pirrie and Colonei R.D.T. Alexander of the 
London Scottish; t l ~ e  t'esting of Barr  and Stroud Rangefinclers had been 
taken u p ,  and other matters of varying importance had been referred 
to aud i~ndcrtal;eu h ~ -  the  survey aatl~orit ies.  

In  l ~ i s  clesl,atc.h tlat'ed 15th April 1918, dealing with the minter 
operations, Lient..-General Sir  William 31arsllall wrote :- 

l l ' r t~e  work performed by the Survey has assumed very large pro- 
portions, but m! demancls have always been met in the  most satisfactory 
manner;  and the Map Compilation Section has been of the  greatest 
assistal~ce". 



T H E  V I C T O R Y  A N D  THE A R R f I S T I C E  

H R O U G H O U T  the  winter of 19 17-18, Colonel Pirrie, Deputy T Director of Surveys, had been sotfering a good deal f rom 
rheumatism. N o  relief was obtainable in Mesopotamia, 

COI. Rytler assumes the  pain became more acute, and sleep more 
charge of the Survey difficult. Accordingly he was granted leave on 

Directorate. medical certificate from the  1 s t  M a y  1918. H e  
was succeeded in Mesopotamia by  Lieut.-Colonel C .  H .  D. Ryder, c.I.E., 
D.S.O., R.E. 

Before the  hot weather set  in, operations were carried out  011 the  
r igh t  wing, to  force tlie Turlcs to  withdraw from 

occupetiOu of the  QarL Tappeh-Kifri-Tuz Kl in rmi t~a  area. 
Kirkuk. 

These places were occupied, Tauk was reached on 
the 5th May and two days later Kirkuk was enterell unopposed. The  
main body arrived on the 8 t h  and the  Turks  had all retired beyond the 
Lesser Zab river by the 11th. Shortly aft,erwards troops were withdrawn 
for the Persian L. of C., only a small mobile co lnm~l  being left a t  Kirliuk. 

When preparations for tlie advance on ILiEri were in progress, an  
operaticn map was urgently required; bu t  thcre 

'lRjor l'eeze'ey's me- was insl.lfficieot ttirne to photograph the  area, thotl of Air sketching. 
so air slietching was resorted to. Major Beazeley 

had previously invented ;t system of fixing points and sketching 
detail from an  aeroplane. After tlie 3-inch Jabal  Hamrin survey was 
completed, he began to  teach his syst,em to selected pilots of the  R. .A. I?.; 
but these officers made little progress, chiefly 011 accou~i t  of their 
unfamiliarity with survey methods. hfajor Bea.zeley's procedilre was t,o 
select asuitable base ilisicle the  British area bet,ween two p r o m i n e ~ ~ t  well- 
fixed objects, and when flying over one tonrards t l ~ e  ot,lier to intersect on 
his sketching board easily visible points in encnly territory. These were 
chosen to form well-conditioned triangles with thc original base, and from 
the new bases so formed, other forward 1,oillLs were fixed in tlie same 
manner. H e  designecl and rlsetl n snl:xll s l i e t ~ c ~ l ~ i ~ ~ q  bowrtl on which was 
fined a s u n  azimuth dial n centr:l.l s l~ :~ ,~ lo \v  l ' i ~ ~  for oricl~tation nt  the 
moment of intersecting tile dis t :~ ,nt  ~ l ~ , ~ ~ : c : l - - ~ c r ~ t ~ r , ~ l l ~  in the: early morning 
when the sun was low Ilol.izon. IIr~.vin!; olitn,inctl a rough 
network connecting tIlesc! p i n t s  n,nJ c!s t ,er~~l ;~~; :  ovl-!r tlli. ellcmy nrea., 1 1 ~  

next procecded to skctcI1 in i,he tlota,il \vl,t?n Ilying o v ~ r  the ground on 
hi8 return, repeating t,he jonrncy i f  necessary. 'l'lri.! r l l , - l l l l ~ ~ \  of work only 
produced n very rough map, 111it, it was far bnt t cl* t!~:!n no map a t  all, 
or than the nnovstematic eye skct,cI~cs of the I{. 11. I?. 

The original intention was tha t  Lhis kind of a8pprosilrlat;: sketching 
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would be carried out by the R. A .  F. observers, t o  illustrate their recon- 
naissance~;  but  as they were not sufficiently well trained the general 
staff now asked for Major Beazeley's services. The  latter accordingly 
went up ancl compiled a sketch of the  area i11 f ront  of Kifri, sending ~t 
to Bagl~dad  by plane the  same eveniug. Tlie M a p  Compilation Section 
irnniediately rel)roclucecl i t  and copies reached the  troops a t  the front 
early on the following morning, when i t  was usecl in the  advance on 
ancl capture of Kifri. 

The  success of this map led to  a demand by the  general staff for 
a similar one for the  fighting towards Kirkuk. 

Major Beazelcy shot 8lajor 
do\\-n. Beazeley accordingly was sent up again. 

Unfort,i~nately, the plane was brought 'down by 
riHe tire. Rlajor Beazeley was not h i t ;  and  tlle R. A. F, pilot, though 
nlortally mounded, contrived to bring clown t h e  machine safely, but withln 
the enemy's lines. H e  clied shortly afterwards ancl Major Beazeley mas 
promptly sent by air to  Mosul by the Turks, wit,h whom he remained a 
prisoner until the Armistice. T l ~ e  loss of the  gallant pilot was greatly 
to be de~)lored, ~ v l ~ i l e  the capture of Major B e a z e l e ~ ,  \yell known for his 
energy and ceaseless activity in t l ~ e  aclvauced v e a s ,  was most unfortunate. 

About this time, the  R. A. F. asked the survey autl~orit ies in Baghdad 
to design e o n ~ e  form of stabilizer for their aero- 

Camern Sta\,ilizer. plane cameras. C a l ~ t a i n  cle Graaff Hunter  under- 
took this problem. The  camera was mounted on 

g jn lba l .~ ,  and cllange of centre of gravity as t,he positions of successive 
1)lates varied was automatically compensated. The  necessary drawings 
iwre completed on the 30th May. 

After the supression of the  Najaf conspiracy, which had led to the 
nl~lrder of Captain ;\Iarshall in March, there was 110 other trouble with the 
t!.t!)e*, on either the Tigrls or the Eupl~ra tes  L. of C., cluring t,he summer 
oi' l!llS, and the relations wit11 tile Uakhtiari I< l~ans  i n  the  oiltieltls in 
iii,abi$tan were satisfactory. Survej.a therefore were continuctl un- 
i l l t e r r i ~ p t e d l ~  wherever recluiretl. 

, I t  the end of Alwil, Lieats. Boot11 and Yollet liuished their work on 
* the Eul,hrates f ront  in the Kl l in  Bhagcl6cli- 

Cor~ t ~ ~ ~ u n t i t ' u  of survejh 
UII the Er~phratcs.  Sal1i1iyal1-Hit area. Subadar l'uri conti111l;~d to 

si~lwrvise surveys bet\\.een Sahi l i jah and Hit, 
accoml) l ishio~ his work successfully ill spite of the extreme heat. I.ower 
down, Lieut. Fielding extended his former \vork froin Jiusaiyib ancl If  illah 
southwards to KiH a i ~ d  Iiufah during the siimiiier, and completed a iarge 
area with a creditable lack of friction with the  i ~ ~ h a b i t a n t s .  Captai~l  de 
Graaff H u ~ ~ t e r , I i a v i n ~  finisl~ed Iiis'I1igris-Kiil~I~r:ttes junctions, mentior~ed in 
t,he lilst chal)ter, c o l ~ ~ l n r ~ ~ c e t l  a f u r t t ~ e r  conr~ection tlown t,he Shatt-8.1 .llai 
towartls Hai town OII the 1st  ;\la)-. \vas, Ilo\\eyer, recalletl a wct~l; I.rter . . 
to replace Major Beaseley wit11 the 3rd Corps. 0 1 1  completion 0 1  111s 
triarrgulation south of I\'njaf ant1 I i l ~ f a l ~  early in Ma:., Lieut. liilr.l~cn 
replaced Captain de (jraaff I l r ~ t ~ t c r  ou t l ~ c  Sl~att-al-EIai and wo~.kf:tl I'l.c)m 
&]at Sikar sonthwartls towartls SlrattraI~-al-&I,lntalik in tho ilirrcl i o l l  of 
Nisirivah. This was an area where the attitll(le of the tribeslnc.n \vR's 
always uncertain. H P  worked with trihwl eficorts and transport far  from 
any military posts. His  kuowlege of ,irabie aud his tact  in dealing wit,h 
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the inhabitants enabled him to  work steadily throughout the  summer 
and autumn. 

Wi th  the advent of cooler weather, Lieut.  B.C. Newland, who joined 
the Directorate in September, started a series northwal.ds from Niisiriyah 
to meet Lieut Kitchen's work. The junction was effected in December. 

Ear ly  in September Major  L.C. Thuillier with two surveyors joined 
the 17 th  Division a t  Tikrit .  The  whole area 

the between this point and t h e  Turkish position a t  the  Fat-hah gorge. 
Fat-hah gorge was surveyed during this a n d  the  

succeeding month. About the middle of October, Lieut. A.F. Morphy,  
who had ioined tlie Directorate in August ,  and Lieut. Booth a r r ~ v e d  
wit,Il rnoie surveyors, and Rlajor ~ h u i l l i e r  then was able t o  take u p  
ranging work for the  gunners. During the same period Lieut. Pollet 
was surveying wit11 t h e  3rd Corps on the Kirkuk front.  

I11 Octobel. General Cobbe received orders to  advance on Mosul. 
'l'he subsequent operations led to  a complete 

Battle uf Shal.clat and stanll)ede 
occnl)atio~l of 3lvsul. of the  enemy;  the  whole Turkish 

a rmy was envelol~ecl north of Sharqat,  the  ancient 
Asshur, and nvith i ts  commancler, Ismail  Haqqi, surrendered on the 30th 
of that month. An advance was inlmediately made towarcls &iosul, but  
the Arnlistice with Turkey was concludecl before tha t  place was reached. 
The t,erms, however, included the evacuation of the  town by  the Turks,  
and i t  was occupied on the 3rd November 1918. 

'I'he final victory once lrrore opened up vast possibilities for further 
surveys. The country mas, for the moment 

Thc Armistice. a t  any  rate, a t  peace. But  the  advance had been 
so rapid tliat junctions had not yet  been made by 

triangulation from existing \vorli to Mosul ancl Kirltuli. It was essential 
also to connect these l~laces wit11 ezch other, and t'o survey the interven- 
ing .ireas. By the t.erms of the ;lrmistice t,oo, the Turks  were ordered 
to c\,acuat,e Central aucl Southern K~ucl is t in ,  and i t  was most desirable 
that surveys and reconnaissances shottld be l~iished as far as practicable 
into t,he heart of these almost unlinomn regions, if the  British were to  
maintain order amollgst the l,redatory tribes who dwelt there. 

l;urthermore, the  successes in Palestiue hacl lecl to  a great extension 
of tllc operations of the Snrvey of Egyl)t ,  aacl it became most desirable 
to effect a coa~lect,io~l witlr them, ancl to  extencl the  Mesopotamian 
surveys and reconnaissances 1 o \ ~ i i r ~ l s  Syria. 

Major Thuillier was lwwe11t; during the attack or! the Fat-hall 
tiun, anil sul~sec~uent victor!, a t  S l ~ s r c ~ a t .  Then, 

~ ~ ~ r ~ ~ ~ y ~  iu M C I S ~ , I  :lrc.:,. Ieavi11g Iiietits, 13ootIl an(1 3I~irpl jy  to conti~riie 
tllc t r ~ ; ~ ~ ~ ~ n l : ~ . t i o ~ i  n~ltl slll.\rr!; i l l  t ' l~e  wake of t,he 

Pursllit, he joined General FnnsI1:,.\\~c's ( * o l ~ t l i l l ~ .  On arrival at; JIosnl on 
5th No\rember, a new Lnsc was ~ ~ ~ c : ~ s u r c t l ,  t r i ;~r ly~~Int ' ion \\':LC; cc~rnmenced 
and the survey of tllc neiglr1~o~~rlit~c,tl W;IS  11rrt in I~:~,rr:l or1 t,ll,. n,rrival of 
the s l ~ r v e j ~ o ~ - s  before the  closc of the u ~ o ~ ~ t l l .  1<v tilt: c~!rl of the pear 
the new work in the 3losul viciuity wn.; r o ~ l ~ ~ e c ~ l ~ ~ t !  t o  t , l ~a i ;  of Lieuts. 
Boot11 and Murphy, and also to  l11a.t of (:nlltaill (lo (; iq!lr. !: U i ~ n l e r  from 
Kirkllk. l'he s,lrvc!- \VA.S ttlcn e ~ t ~ r ~ r I e t l  i n  2.11 (lil.c,ri io, , : ;  f ~ o t n  Mosul, 
and Major Thuillier colnl~reucecl nlr a i r  survc1y ol' I I I ( :  i i ~ . . i l l  ii:>olf. On 
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the  27th January, on his recall t o  India, t o  assume charge of a Survey 
Circle, he handed over the  command of the  Mosul section to Lieut. Booth. 

The latter now clevoted his energies to  t h e  area north of Mosul, 
completing 4500 square miles of 4-inch survey here, besides finishing 
500 square miles to the  south, before 30 th  April. 

Lieut. Murphy of the  same section triangulated between Fat-hah 
and Sharqat,, ancl thence to  t h e  ruins of Ha t ra ,  th i r ty  miles to  the west, 
returning t o  Mosul by t h e  desert route ; later he triangulated to the 
Jabal Sinjar, sisty-five miles west of Mosul. T h e  surveyors with him 
executed &-inch surveys, and 1-inch surveys were made between Fat-hah 
and Mosul, and of the  area within a radius of 10 miles from the city. 
Early in March, Lieut. Murphy  began the  triangulation and survey 
between the Tigris near Mosul and the Greater Zab  rivers up t,o latitude 
37O. The  country was generally hilly with three long ranges from 1500 
to 7000 f t .  in elevation, t,hinly covered with oak. The  razor-like ridges 
with rocky cliffs YO0 f t .  high just  below the  crests, were conspicuous 
features of the  couutry. Only sufficient triangulation was done to 
control the  detail survey, b u t  it was greatly hampered by rain and fog 
which rarely cleared before noon. T h e  rate of detail survey varied 
much according to  the  ground and local tribal conditions, being from 
160 square miles per man per month along the  Greater Z l b  and near 
Aqra, where the  grouncl was rugged and difficult, t o  250 square miles 
near the Tigris and Zak-110, where the  ground was less steep and less 
intricate. The  transport used in the  higher hills consisted of local mules, 
donkeys anci cattle, and, on the  lower ground, of camels. These and 
the gendarmerie escorts were supplied by the  local political officers. 
This work was completed rapiclly and efficiently by  the 25th May when 
the survey section was withdrawn. 

Captain cle Graaff Hunter  had joinecl Lewin's column a t  Kirkuk on 
s,,rvp3-s i n  ~o , l t , , er l ,  10th  November 1318. H e  triangulatecl a large 

ICurtliutin a n d  Kirkuk tract of country in Kurdis t in  towards the Persian 
nrca. hounclary beyond Sulaimini  ancl noi~tl~marrls to 

t.he Lesser Z ib .  Later he took 11p the area west of Kirkuk to  ["at-hah; 
he a.180 reconnoitred several routes between these places, thereby short- 
enicy the L. of C. to Kirknk, which t i ther to  hacl been via Altii11 Kfipri. 
Lieut.. l'ollet worked near Altiin Kfipri a t  first and then mov(!(l t o  
Arbii, whence he was able to deal with the  areas stretching \ves~\-r.ards 
to the Tigris ancl to Gnwair on the Greater Z i b .  

After the occupation of Baghdad, a n  Irrigation director at^ had 
been established. The  various mal)s an11 11lans 

Precise ~ c \ . o ~ I i n ~ .  prepared before the  war by Sir  Willi:l.ln Urill- 
cocks were ewarninetl, and immetliatc ~ I . I ' : I , I I : ( ' ~ P I ~ ~ R  

mere made to  repair existsing works and canals which i t  appen.rcll  ofit- it- 
able to put in working or(1r.r. J t  \vas f o ~ i r ~ d  that,  a l t h o n ~ h  a g~.cn,t (leal 
C! levellinq hntl heen (lone by Willcocks, most of the  bcnchnlitrli~ rbit8her 
had been tlestroyetl, or cor~lll not he located. A t  any rate, tlierc \vrl*c not 
enough sutliciently reliable marks for new irrigation project,s. I)llring 
the 8llmmer of 1917, the  cluestion had been referred to thc Yllrvegor 
General of Intlia; bu t  the  lat,ter was not then in a povition to a 
levelling detachment to Mesopotamia. The  matter was therefore drol)l)ed- 
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The Inspector General of Irrigation in India, who visited Mesopotamia 
during the spring of 1918, agreed t h a t  accurate levelling was absolutely 
necessary. Colonel Lenox-Conynqham, ILE., F.~L.S., Superintendent 
of tile Trigonometrical Survey of I n d ~ a ,  therefore visited Mesopotamia t o  
investigate the exact conditions as regards precise levelling. T h e  
result of this visit was tliat two levelling detachments were sent out, 
arriving a t  Basra11 on 4 th  October 1918. T h e  Tigris detachment 
1lnder Lieut. D.14. Lusa ,  and tlie 1Suphrates detachment under Lieut.  
J. McCraken, both carried out their work with great  rapidity and accu- 
racy. The results Irere of mucli use to  the  Irrigatioil Directorate and 
other departments in Mesopotamia. The  total  ontturn was, inclucling 
branch lines, 956 miles of "simnltaneous double levelling", in the  course 
of which tlie heights of 2ti primary (standard), 406 secondary and 467 
tertiary bench marks were determined. The  results were published in 
a levelling pamphlet printed a t  Delira Diin. 

During 1917 and 19 18, tlie srlrvey responsibilities in hlesopotamia 

Strengtl~ oE Dircclorate. had very mrlch increased, and on tlie 1st M a y  
19 18, tlie total strength was as follows:- 

l'onr officers of the  Imperial  Service, 7 of the  Provincial Service, 
44 Indian officers and surveyors of the  Upper  and Lower Subordinate 
Services, as well as an adequate staff of men engaged in map drawing 
and rcprodnction a t  Baghdad. 

On tlie I st September 1 91 6, 1,ieut.-Colonel C. P. Gunter,  and the  - 

M a p  Con~pilation Section, wliich had hitilerto been 
Nnp Cotn l~ilrlt~ion Section 

jo,nn t,lo a separate unit  throughout, were p u t  under the  
direct control of the  Deputy Director of Surveys. 

The st,rr,ngtli of the  Survey llirectorate now consistecl of 8 officers of the  
Imperial, 13 of the  Provincial Service, 4-0 Indian officers and surveyors, 
ant1 39 clmftsrnen and others engaged in map rel)roduction. 

Tlle headquarters of the Survey Directorate were now moved to a new 
office nest to the M a p  Compilation Section. Mr .  O d ~ l y ,  from the  Tri -  
gonometrical Survey Delira Dun,  was attached t80 tlie Ijirectorate, and 
gave mncli advice in the organization of the lielio section. After the R f a ~  
Coml'ilation Section had been disbanded, t,lie t l ra~ving oifice nras 
reorga.nizcd and put in charge of Rlajor L.C. Crostli\vait, \vho had under his 
orders ciglit Indian draftsmen. These now took u p  the  fair dra\vinx of 
tlic $-ilrch maps of Mesopotamia ant1 Persia for reproduction in color~rs. 

On liis appointment as Survcyor General of India,, Colonel lC\-cler 
handed over the  Directorate to Licnt.-Colouel Guntcr  on  tlic i 5 t h  
Pebrllary 1919. 

Iu liis despatch dealing wit11 the operations of the  forcc during the  
~)criocl from the I s t  Llpl.il to :!Ot,li September 

Approval i n  Despatrhos. 1918, Lir~ut . -Genc~~al  s i r  \\'illiarn J'larshnll 
wrote: 

"Surveys and the Alap C o n ~ ~ ~ i l n t ~ i o n  Section Iiaw nl\vnys risen to the- 
occasion, ~ ~ l d  have contintled to l~ ro~luce  a large out.l)i~t of admirable 
work". 



K U R D I S T - i N  A N D  THE S Y R I A N  D E S E R T  

I N t h e  last  chapter mention has been made of t h e  Armistice terms, 
which reqliirecl t h e  T u r k s  t o  evacuate certain parts 

(;t.nernl. of Kurclistan a n d  t h e  Euphrates.  It was not possl- 
ble in  t h e  t ime  nor wi th  t h e  staff available to ex- 

tend remular survegs throiighout al l  these areas, anrl recourse was had to 
9 

reconnaissance a n d  rapid survej  s. It is l~roposed in th is  chapter to deal 
w ~ t h  four  of these, t w o  in I<urdistsn,  a n d  t w o  f a r  u p  the  Euphrates. 
Of these foul.. t h e  most accurate and  therefore t h e  most  valuable was 
('aptain Lewis' corinection between t h e  tr iangulation of Mesopotanria 
and t h a t  of Palestiue a t  Aleppo. B u t  t h e  rapid reconnaissances in Kur- 
clistitn mere also t o  prove useful in the rebellion which took place so soon 
after .  These la t ter  were unclertaken, under  t h e  auspices of t h e  General 
Stafl' aucl the  P o l i t ~ c a l  authorities, b y  Majo r  Mason, ~ L . E . ,  and Khan 
Halladur Sher  J a n g .  

111 agreeing t o  evacuate Central  Kurdist i in,  Ali  Ihsan  Pasha, the 
Turkish  Commander-in-Chief a t  M o s ~ i l ,  asked 

[:,-l.o~~nals*snce planr. ra ther  m a l i c i o ~ i s l ~  whether t h e  Brit ish were pepared 
t o  police t h a t  area. T h e  C f .  0. C. in Mesol~otamia 

(Iemalidecl a list of posts ancl prepared to  t ake  t h e m  over. Major 
M:mon, who had reverted f rom t h e  Siirvep of Ind ra  t o  mili tary duty,  wag 
ordered to  proceed to Rowanclfiz, ant1 carry  o a t  a reconnaissance 
His  party consistecl of Captain S. Mnrray,  rL.,i.ar.c., a n d  two men, 
S e r y t  Bnrqess a n d  Corpl. Smi th ,  1 3 t h  Hussars.  N o  regular survey 
personnel could be inclutled owing t o  t h e  u t ter  desti tution of the  ~.egion, 
but  i t  was hoped t h a t  a fair ly accurate 4-inch m a p  woulcl be matlr. 

Thp corintry visitetl lav mainly ~011th of t h e  del,opulatetl Nt.-torian 
and  J i lu  belts, west  of t,he Turco-Persian !'l.ontier 

. i re1  v i * ~ t c t ~ .  and north-west  of t h e  S u l a i m h i  cl istr~ct .  This 
area had suffered frightfully dur ing  t h e  \:.a I . The 

Ruqsians had been the  first t o  move, one force basecl on Hamatl: l :~ opera- 
t i ng  towards Khin iq in ,  while a n o t h ~ r  advanced f rom Lalie i~rf imieh 
towartls Rowandhz. I n  Angust 1~116 ,  on the  c a l , t ~ ~ r e  of t h e  Ialttlr piece, 
qome sin thousand of t h e  poptlIation were massacred by  the  ~ r r n e n i a n  
troops wit11 t h e  Ruwian fol.ces. A t  f irst  t he  Kurds  hat1 sided 1, ~ l h  
"tleliverers", b u t  friction soon followetl t h e  harsh methods of Itussian 
control, and  t h e  tribes harassecl the  1,. of C. Wllen tho R ~ s q i a ~ i q  s l lb~e-  
(luently evacuated the  district, for  their  own .afety they took t h -  ~)rccall- 
tion of wiping o u t  almost every village on their line of retreat. The 
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Krlrds had then reverted to Turkish control, b u t  by this l ime the  corn- 
rnissariat was so dependent on the  coantry t h a t  the popolation died of 
starvation in hundreds. Fpidemics of typhus and influenza increased the 
toll of lives, but the  drseases were subsiding a t  the  t ime the Armis- 
tice was signed. I n  the  beginning of 1919, the  country north of 
Bowa~lcluz was desolate. I n  certain districts, there were neither villages 
nor people, ant1 in tlie words of a officer, "There seemed to be a 
smell of death about t.he whole country". 

The only t o \ v ~ ~ s  of i~nport.ance in tlie area were Rowandiiz and Neri. 
At the end of the \var, the  former hacl only sist,y houses left ou t  of t\vo 
tho~isand, and Neri somet,Iiing under t,eu. The  \vhole country had in  
fact been laid waste by fire, sword, disease, pestilence and ~ t ~ a r v a t i o n .  

The British party left Mosul on 2nd January 1919, and had some 
difficulty in fording tlie Greater Ztib a t  Astyria.  

Journey t.0 ~ o w a n d i i z .  The transport,  returning a fern days later after a  
severe storm in 611e hills, lost two l~onies and one 

Kurdish maleteer clrownecl while crossing the s\vollea river a t  the  same 
spot. The so-called cart-road vis Bib%chicl~ek to  Rowandiiz was struck 
44 miles east of the  Ziih river, aucl tlie limestone morintains of Central  
Kurclistiin were reached by t'lie zig-zag ascent to  the  Spilik pass. T h e  
road t l~en  clescencled a side valley to  the Kh;tlifan stream a t  the  entrance 
to the gorge of Gali Ali Beg. The  Kurds met with \\.ere all armecl, and 
genera.11~. greeted tlie party's arrival by tiring off their guns and rifles. 

Near the junct.ion of t , l~e  Khal i f in  and Ronlandiiz rivers the road 
became ninth rougher. Tlie sterp slopes of the  hills were well ~\rooded 
with tlnrarf oak, sycarnore ant1 xcrnb. M'liere the  road entered t,he 
Ro\\.nri(liiz gorge, the  lat,ter \\.as hardly ten gsrcls wide. The road 
appr:trrd a mere scratch six feet wide along t'lle soutllern cliffs of t,lie 
gar,:,.. a,nd in many places \vas nearly a t~honsand feet above tlie torrent 
beloiv. It. hlien turned rip the Hekhnl def le. and crossed the streani by 
thc 11sun.1 ramshackle Kard i s l~  hr~clges t,liree times in about two handred 
yard.:. Just  above the last of these, t,he torrent issrled froni tlie gorge 
wall i n  n number of springs, forn1i11: one large ~ ~ n f o r d a b l e  volume of 
watcr l'iilling into the  detile from n, height of seventy feet. 

'I'l~e pa~.ty rea,ched Ro\vnotluz on ittlr Janaarj-  ancl found it in rnit!s 
as al~.catly stated. Major Noel. a. Iwlitical otficel., had recently arrivcc-1. 
over t l ~ c  hills from Snlaimani nncl asstimet1 the a.dminist,rntion fro111 the 
Turkislr Kni~~rnkorn  who hacl 1,cen sent off to I tosnl .  There was no 
fodder for t.he baggage animals and t.11i.j. too \ \ r t t l . ~  sent back. Arrange- 
ment.~ wrre now ~na,de to  g1.t hnrlcy {'or, ttllib ritl;llg porlics from Xrbil, 
but mra.thcr hrokc nntl tthe T ~ ~ r l - r i ~ l l  ~ l l i l i t , :~ l . s  r(3:t.d t o  t l t ~  latt-r place 
becanlc~ im pa.ssable. 

!\'bile t l ~ e  pn,l.t,y \\.:Ls tlcla,!,c~l n.f. I:o\\.;l.n~lil,., ( ' ; ~ o t : ~ i l l  J ' I~ir ray spent 
his t'ime in ~aelieving tlist,rcsa. OF tlr(. si 1 I , l ~ ~ i t l ~  I I ) ~ ~ , ~ l ) l c  In t;llr: town, 
half wcre r~na,Lle t,o stJanti anti \\.pl.p i l l  \ , ; ~ . r i l ~ ~ l . :  . - I ,~!yt . . - :  :)i '  :.i(.l.rv:i,tion. The. 
small stock of s r~~ ,~) l i cs  a,ntl ~npllicnl co111f1,1.!<: I \ I . I . : I : ' I ~  l ~ ; )  t8ho detach- 

. . : ;~~lricved were merit f o ~ .  its O \ V I ~  use II~R,S S O O I ~  e ~ l l n . ~ ~ ~ t , , : ~ l ,  1 , 1 1 1  f ! l  1 .::,!I 

remarka,ble. 
r i  1 1 1 ~  Uritish pnrt,y of l ive tllcq1 n,~. l~; ,ng~~tl  (o  ~ , i t l ( :  1.111,!::(,~,1! i!.: country. 

The Kurd i s  cxccssively lazy \\ . l1~11 11ot, ~:r1gnS~:(1 i n  ~ I U I ~ I ~ P I . ~  ; : , . I  1 it was 
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found very difficillt to  make early starts.  There were endless delays both 
before ancl dor ing tlie march, ancl i t  was se]doln 

The reconnaissn~~cc t h a t  the  1I;trty reached its clesti~iation during 
be?-oll(l H ~ \ ~ a ' l d ~ ' ~ .  dayligli t ,  \\rllicl~ was verjr u 1 1 f o r t ~ ~ ~ ~ t ~  for the 

proposed niap. O n  arrival a t  a village the British 
party was generally taken to the  chief's guest room, n fire mas lighted 
and tea was made. 'l'he chieftaiils of most of these tribes lived in the 
main for t  of the  village, surrouncled by a high \\.all, two or three feet thick, 
built of solid niasonry and with o ~ i l j -  one entrance by a heavy door securely 
barred a t  night. No  windows were accessible &om t l ~ e  ground and those 
of the upper storeys were generallj- made pririlarily for loopholes. A 
circular loopholed bastion usuall>- stood a t  each corner of the  fort. Within 

a some- the walls was a courtj-ard, aricl tlie roums, generally in two storeyL, 
tirnes :n three, facecl inwards to tlie court. T h e  part,y took its meals with 
the S u r d s  rouncl the  fire on t h e  Hoor of t l ~ e  room, every oue clipping into 
the  same bowl. 

-1s an exan~ple  of tlle d e s t i t u t i o ~ ~  iu sowe of the parts traversed, it 
may be mentioned tha t  clurin; one ~mrt icular  fortnight,  tlie party subsist- 
etl on chtytr l l is  made fro111 acorrls fallen f rcm the wilcl oak, once in this 
periocl get t ing a little wilcl honey, and once some sour curds. 

Major Mason made a sketch map of the country on the 4-inch scale, 
sho\ving the hill features by form lines a t  approxi- 

> k e t c h  map.  mately 250 feet interval. I-Iis method of work 
was to accept a t  first the  positious of certain places, 

srlch as Ito\vanduz, until he arrived near the  Persian frontier, when the 
Turco-Persian Rounc1;tr~ Comn:issiou7s fisecl points were observed by 
compass. The work mas cl~ecked on as many points as  possible, and 
closed on triangulatecl points on the southern ranges fixed by the Survey 
of Intlia triangulators under Captain de Grasff Hunter ,  who was working 
a t  the same time in tlie foothills. The  area, recunuoitrecl ant1 sketched 
in Central K1.1rtList;in amountecl to J-IqOo square miles. 

The country consists of parallel valley troughs, drained by affluenb 
of the  Zitbs. The  easiest 11nes of travel nre almost 

l'bysicnl Fcnts~rer;. always in a northwest and southeast directioh 
except near the Greater Zgb, where deep gorges 

are the  rule and cli\-ersions have to be sought.  Keither carts nol- roads 
in the European sense exist in the country, bu t  the  Turkish so-called 
military cart roacl already mentioned is frorn Ilowao~lliz over 
the Guru-i-Shaikh pass on the frontier to Ushnlj ancl U r f i n ~ i ~ . : ~ .  

The climate is one of extremes but  qoite bearable. The  normal 
winter snowline appears t o  be about ; i b ~ O ~ ~  feet, 

C,'I it i~~lt~-. BJanr~;~~.j . ,  F c h ~ - ~ ~ n r y  ant1 >larch being 1,111: months 
of greatest snowfall. 'l'l~e spring is ~niltl, but 

travel is rnllcl~ inipetlecl by nllow paases ant1 tlootletl rivers. Jn summer 
i t  is very hot ant1 close i l l  the vaIIeya, bu t  IligIler up 011 the oorthward 
facing slopes 1,roba,bly quite  leasan ant. 
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to the Turco-Pers~an Boundary Commission a t  t h e  outbreak of war.  . - 

H e  had then made f r iends  wit,h m a n y  of t h e  
Sher Jang attached to leacling Knrclisli chieftains ancl notables a long  Political Department. 

t,liis Ion9 froot.ier. 
Towards t h e  close of 191g, Colonel A.T. Wilson,  Civil Com- 

missioner, proposed t o  Colonel Ryder,  then D.D. Surveys  a t  Baghdad,  
both of whom had bee11 on t h e  same Con~miss ion,  t h a t  She r  J a n g  should 
be despa.tchecl. on a political mission through Centra l  Kurdis tgn.  
Colonel Ryder agreed t o  t h e  proposal, a t  tlie same t,ime pointing o u t  t h a t  
this mould afford a n  opportunity f o r  extending reconnaissances in to  
these little known districts. 

Sher J a n g  was  accordingly t.emporarily transferred t o  t h e  Political 
Depart 'ment a n d  reached Mosul early in J a n u a r y  

The Shirnpjn Country. 19  19. Leaving th i s  to \ rn  wit,h four  survey 
khalasis on 25 th  J a n u a r y  he  trarelletl by Arbil  

and reached ItowandEz on I s t  February.  T\vo days  later  lie continued 
his journey t o  t h e  Sliir~viin country,  meet ing Majo~ . s  Noel and  Mason at 
Reresia engagecl on t h e  work describetl above. T h e  weather th roagh-  
out t,his periocl nras ha.d o\\,ilig to heavy sno\vfalls a n d  tlie route traverse 
mas onlv carried on with tlitticnlt\-. Af ter  a c c o n i l > a n y i n ~  Majo r  Noel 
along the gorges of tlie Greater %%b, lie returned by Cliinara a n d  t h e  
Raraclost country t o  R o n ~ i i ~ i c l ~ z .  

A t  this t , i ~ i ~ e ,  t h e  tribes of Central  Kurdistiiti were on t h e  whole 
frieiiclly a.ucl their  chieftains were seekine  t h e  

PoIitirnI factors. protectmion of t h e  R1.itish. A s  already nient~oned,  
they \\.ere in an  appa.lling condition of t l e s t i t u t i c ~ ~ ~  

and were glad of an  order of affairs which let1 to  stabil i ty.  O n  t h e  
outskirts of t h e  area nomiuall,y under Rr i t i s l~  control, hornever, Turkish  
influences were u n d e r ~ n i n i n ~  13rit,ish 131-cstige. I n  t h e  n o r t l ~ ,  S a ~ y i d  
Taha, r\ql~o nras rega.rtled \vith tile l i ig l~es t  venera.tion t l~ roag l ioa t  Central  
Kurtlistsn, ant1 mho was in a posit,io~i to  cont1.01 tile \vhole country 
betwccn 13aslikalal Rowandilz, I T s I i ~ ~ U  ant1 UrBmieh, was l~ci r ig  nffectetl 
by tlic snbtfle blandishments of' t , l~e T ~ r I i s .  I-Ie Ilad been invitetl to lnect 
Major Noel, i n  order t h a t  t,he situation m i g h t  Ltl discoseed, h r ~ t  so f a r  
he hail l.ernained aloof. 

I h r l y  in Afarc!l, She r  . T n n ~  rrrccivetl orders f rom Baglitlad to  g o  t o  
ITrumieli, to n1ct.t Sn,yyitl 'i'aha ant1 to  entlc:~vour 

Shcr .Tang ordered to 
[Tri~n~ich. t o  negotiate \\.it11 I I ~ I ~ I .  H C  left RowandlJ1z 011 t he  

9 t h  wit11 Iris four J l ~ t l i n , ~ ~  I i I ~ : ~ l a ~ i s ,  two  genda ,~ .n~es  
ant1 R few mules, arid toolr tllr ~na.in rolite into l'f11.sia. I>!- ma.!. of \vliic11 
the Rnssians had advancctl a.ntI 1 ~ 1 t  it.re1. 11 1011: t I I C  w2.y villages were 
lying l ) r~ rn t  ant1 tlesolatr. 11 t, IV;~l;~sll, 11 t l  I ~ : ~ . I , I I ( Y I  t,l~n,t, tlir ( ;uru- i -Shaikl~  
I ' ~ ~ I I  tlie fl.ont,ier \\ras I,loel;etl \!!it11 s l l t r \ \ , ,  n l l t l  1 1 ~  !;.nq fol*cetl t o  abandon 
his b e t l d i ~ ~ ~  and ninlcs. 'J'\I.O I<Il:~I:tsis :~,Iso I , ( ~ I I ~ : I ~ I : ~ ~ ~  I ) t~ l~in( l ,  b ~ i t  wit11 
t,he t\vo ot,l~ers a,n(l a loral gnitl,. 111. c~,ns.;rtl 1 !I(-. , I : ~ < W , ! I  : I K ~  15th.  Of 
the dist~*irrt on t l l c  Prrsinn sitlc of t I 1 t 1  i ' l ,o~lti(~l. S l r c - . ~ .  .in,ll..:. ~.clat,cs :- 

11r 1 Lhc scene war; ( I I - ~ ; ~ I ~ I ' I I I .  111 . l t11) ,  1 ! I  I I , ,  \ Y I ~ C I I  ( ' o~ i~miss ion  
\vns 11r1.c~ Tour I ~ t i ~ ~ i l ~ ~ ~ d  I ? I ~ I ~ I I I ~ ( Y ~  1 1 1 ~ 1 1  c:S l l ~ e  Piriin 

Contlit,ion of r.nlliji,tl, g r e ~ t e ( l  11s 1 ' 1 1 ~  pol)~iln.ticri~ V:FI:< 1llmnst3 311~1 the  
connt,ry heantiful .  Today i t  is dcso10,te. I n  t h e  
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was much ilnl~reessed IF t h e  devoted courage of these two  Nestorian 
Iaclies, both of whom had been edllcatetl in 

~h~ Ncutorin~~s. ,$merica. Af ter  t h e  defeat  a n d  t l i ~ h t ,  of t h e  
Nestorians, they had voluntal.ily remalned behind 

to look after the  olcl women ancl sick children who were unfit fo r  t h e  
perils of the  robber-infested roads. Here  in TJrumieh, t.he communi ty  

some 800 persons lived in constant  fear of a Kurdish  rising, which 
nronld mean death to  all of them*. 

Sher Jang describes t h e  conclition of  IJrt imieh a s  ghastly.  Whole  
streets \\ere demolished and  tlesolate and  gave ou t  

C~ndit i t ,~~ of ITri~miell. t he  I~orrible st,ench of iinhr~rierl corpses. T h e  
poorer classes, ~ v h o  still lived, lay s t a rv inp  ancl 4 

(lying by  t h e  wayside, too  meitk t o  rise. T h e  c i ty  had suffered from t h e  4 

tyranny of Russia, t h e  l ~ e r s e c ~ ~ t i o n  of '1'1irkey and t h e  b r l ~ t a l i t : ~  of Persi ;~.  
The nnllappy inhahitants never Iinew with i\7hom to  side, fo r  t.he for tone  
of mar cilangetl too r a l ) i ( l l ~ .  'llIie Ti i rks  had slaaghtered all oxen fo r  
food, with t,lie t - e s ~ ~ l t  tIla.t, t.Ile tieltls coulJ not  be cnlt~ivatetl. People of 
one sect massac~.ed t h a t  of ano the r ;  t,lie h a l ~ d  of Kurd  a n d  Persian 
alike was lifted aga ins t  tthe richer Christ ian.  \lThen t.he Russians f nallv 
left the  place, they sold their  weapons to the  Nestorians. 'l'hese trlrnecl 
on the  ;\lusalmans in revenge. A11 parties were no\\. armed, and fight-  
ing, massacres, looting and hnl-ning ~.erlucftl t h e  countryside t o  x 
wilderness. 

Sayy id Taha ,  on receiving S her ,Tang's message, collected a hundred 
horsenien a l ~ t l  rodc illto I ' r i l~niell ,  n.liicl~ 11e reachetl 

Fnyyitl I'nIln. on the  ?5 th  Ila1rch.  'l'lle t,n.o llatl last, me t  on 
:3Otl1 0ctol )er  I ! ) I - 1 , .  ' t 'hro~~gliout. t he  following 

~lic:.!lt t'lle sitnat.ion \\'as disc~lssetl. Slier .Iang learned tha t  S h a i k l ~  
\!,1111n11d of S ~ ~ l a , i n ~ i \ l l i  I1at1 l )~~o l~ose t l  a. ,jrrl,nd, and t h a t  t h e  not,ables of 
i.;~lrtlist,;in hxtl caller1 a, meeting t,o tliscr~ss tlle prospect. 'l'lley I ~ a d  a t  
tl$is meeting prol)osed to rise in tlic ITriimieh district. against. tlle 
Ir5>~.sinns and t,urn t,lieln ont.  S l ~ c r  Jn.ng urged the  case n.ga,inst. fur t l le r  
l):i i.ln ri tics, ant1 a.t last, a s  (1:1.\~1, \\.as h r e ~ l i i ~ l f i ,  ])el .*~~aded SamYJitl Tahx  
to acconil)a.n!- I I ~ I I I  t o  Rol\.nll(ln:/.. 

O n  thc  lOt.11 .\pl.il tllr II:II.~!. IcTt TTl.illnie11, tlle Sn~,!-id tnkin"; :.as 

escort a I ~ I I I ~ I  l ) t > r  of I l ~ r l i i  nntl S11ilia.k 1101-sen~en 
Slirv .1:111g ret,11rn9 t , , ~  

ltn\vn~~cii~z. wit11 I I ~ I I I .  ' I ' I ~ : L I . ( ~ ~ ~ ~ I I ~  ~ ~ i ~ , ~ ) i d l > ~  ttir01ig11 t , l ~ e  tIes(11atc 
co~ll~tl.!., tl~cl!. l . t ~ 1 ( 7 1 1 ( 1 ( 1  1(0\\.a11(111~ on t)ll(x 1 5 t h .  

Slier .lang's t l i f f ic~~l t  pnli tic11 ~ ~ ~ i s s i o t l  Iln8tl I)t>clll s~!cccssf~~ll,v :~ccoml,lislle(l, 
n r u l  i t  is 110 exagpe~.ation to  sn.!- i , l i ;~ t  hi:: S I ~ C C ~ S R  I1:1,(1 ;I I : ~ I . ~ c  sllare in 
n i a i n t a i n i ~ l ~  t ,ra.nt ,~~il i ty i l l  tile l~,o1\-;111tli1:: t l i  :!l.ic>l i l 1 1 i . i l i ~ ~  t , l~e  ::111)se(~ii~1lt 
rising in Sonthern I<~~rtlist,:in. 'l 'l~e~ :I s t 1 1 ; 1 1  s:i: '\.l '\- \\.ol,i:. ci011e ~ I I  c01111ec- 
tion wit11 t,hr jol~l.nc!., n s  ra.11 I N ,  illin:inc* : .  > : 1 \ 1 l r !  1 > 1 1 1 \ -  i ) ~  of tile ~.rcon- 
na.isra.rlre rIa,ss. i l ~  s11ril i l ,  IVXS Y : I I I I : I I ~ I ~ ~ .  ' o !  1 1  !s-,.,,iia:l into a,tVeas t h e  
m l t p u f  \rIiicl~ \\ere vrr!. il~:l.cc~t~~,nlc?. [ I , :  f ; l ' l , , i  ! I !  c , ~ ~ , t : ~ i ~ i  t ) I a ~ l ] ~ s  
adjoining tllc a.rca.s t ~ \ - e r c : i  1)). i\ri1jol. Mnr.o.1 : ~ n l l  :, 1 I ~ T ~ I  I llc work of 
the Iat'ter froln Wa.lfiu11 OVCI' t he  I ) t ~ ~ ~ t I e l ~  t,o I tle I . ! I ~ , : .  I I Beyond 
this point, t , I~e  wea t l~c r  \\.as so I,ntl nn(I ~ I I ( >  I I P S O I ? ~  .:I ,m;,t .  : ?:ore neces- 
- - . . _ .  . _ - ~. .. -~ - .. 

h mflaqflcre of Cbrinlinnn hy I<i~l.du took plncn I I I  Am.., . ; : I , ;  j . i n ~ r e d  thnl. 
of t11t-a~ nonlrn nnd obi l r l rvr~ 1vn.r  l ~ i ~ t ( . h ~ ~ . ~ t l  in col,l i,lo,:cl. 
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earily so long, tha t  i t  was not possible to climb commanding points from 
which good views could be obtained. A rorlte sketch was however 
carried out, and this, in conjunction with t h e  Rnssian maps that  Sher 
Jang obtained in Urfimieh, proved most valuable. 

After the  Armistice with Turkey, a detachment was formed under 
Captain C. (3. Lewis, RE., to survey the valley 

Enphratcs valley 
Det achment. of t h e  Euphrates upstream of Haclithah. The 

cletachment includecl Jemaclars I l t i fa t  Husain 
and N u r  Ahmad, 3 interpreters, ailcl 15 khalasis. A t  Hadithah, which 
was reached on the  19 th  December 1918, work was commenced in conti- 
nuation of t h a t  done by Lieut. Pollet earlier i l l  t he  year. Triangulation 
was carried u p  both banks of the  Euphrates to k n a h  in advance of the 
surveyors, who were einplojed (luring December, January and February 
on the I-inch detail survey. Ry t h e  beginning of March the latter 
was completed up to  longitude 41' 5 3 ' ,  a few miles west of Anah. 
Here the  country became more open and the  work was continued on the 
+-inch scale to S a l a h i ~ a h ,  twenty miles upstream of Albu Kamal, a t  
which place the  work closed on the  9th  April 1919. 

Meanwhile Captain Letvis had carried his triangulation up the river 

I ,  l r ~ a n c u l n t ~ o n  . 
reaches to  Dair-az-%fir. The o r i ~ i n a l  programme was to 

Dair-az-Zir. complete the  survey to t h ~ s  ~ o i n t ,  Captain Lewis 
as n ~ l l  as the  sr~rve\-ors being emplovecl on detail 

stirveys after the  completion of the t r ianrrh~at ion.  ' o n  krrival at Dair- 
az-Zor, however, on the  2Cth Pehraar,y, Captain Lewis receivecl instruc- 
tions from Colonel Gunter  to continue the triar~galation as far  as Aleppo, 
to connect there with the Egyptian ~vork ,  and a t  the  satne time to 
complete as much detail survey as possible on the way. 

Captain TAe~r-iq therefore left Dair-az-Z?,r on the 4 t h  hIarch, tri- 
angulating and s!tetching the  topogmphy on his 

J I I C F P O .  chart  on the $-inch scale up the Euphrate. valley 
to XIeslikeueh. From here he l e f ~  t h e  liver to 

cross the  deoert to  Aleppo, reaching t h a t  plare on the 20th M a ~ c l l .  The 
field work, including qntbcient cornpatations to control the 1 3 1 a ~ ~ ~ t ~ l ) l i n g ,  
mas t l ~ u s  completed in sixteen (lays over a tlistance of two hunclle(1 !rliles, 
a very fine performance. 

Bases were measuretl a t  each of the  follo~ving places : - I latlll hall, 
Albn Kamal,  ])air-az-%or and Aleppo ; nzll~iath 

1)etalln of tr iangulntinr~ o b ~ e r v ~ f i o n s  were inclntled a t  siu station<. The 
triangulation started from Lient.  l'ollet's 

" Hadithah S.", and well conditioned triangles Liere o1,tainetl g~ncral lv  
with stations on both s i r l ~ s  o f  the lS~i~Ilratcq, all angles heing obqervetl. 
SAnktwr.~ ,  or local river hoatq, I V C ~ C  obtainat,le for t i . an~po~t ,  from 
Hadithah to ,inall. From here ramels were 11qrr1 along the right ballk; 
i t  wag no lancer pospihle to rross the river and the scrics wa.: extended 
almost entirely by means of '. pivot points" fixer1 bv intersection on the 
oppouite bank. 

Throughout the whole valley of the  hlirltllc Enphrates,  cairn^ had 
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beell by the  Brob herdsmen on lrlost of the  hill tops. M a n y  
had been stalidilig for lollg periods of time, possibly for centuries, and 
were probably as permanent as anything iu the  country. These cairns 
were very suitably sitnatecl for trigouoliietrical stations and formed a. mood 
marks for il~tersection and for pivot poiuts. B y  using them much t lme 
wits saved in  the of forward stations. The  r i ~ h t  bank 
statiolls of observation nrere situated throughout on promontories of the  
escarpment wllicli was a cviispicrlous feature ou this side of t h e  
Euphrates valley. 

DLlring the whole l~eriocl, two Ford vans were attaclled to tlie survey 
section and their assistauce made i t  possible to  

T~~LIISIJUL.~.  complete tlie triaugulation i l l  611e tinle available. 
\Yithout them, Captain Lewis estill~atecl tha t  the  

work would have taken tliree tiuies as long. 'l'liey were en~ployed in 
talring tlie triaugulator, his instruniellts, atid his four Illen from station 
to station. Someti~lies one car would be sent ahead tc! prepare a forward 
station while the  other brought 011 the triangulator wliell lie hat1 completed 
liis observations. On onc occasion tlie cars were e~iiployetl to bring 
stones for a cairn in a place where none were available. 

For the  regular siirvey below ,-\uah, otle local sl lukhu~.  was used 
each surveyor working ul~stream.  These boats carried a m a s i n ~ u n i  of 
four tons, and were towed U ~ J  the  river about five lniles a da?, or less in 
difficult parts. When the Eul~hra tes  rose, they could travel f r o n ~  s ixty  
to eighty miles a day with the  current, so tha t  little time was wasted 011 

the return journey, when tlie survey was con~pleted. 
Concurrently with liis triangulation, Cal~tain  Lewis made a sketch 

survey of tlie Eupllrates valley from KhBn 
Details ot R r c o ~ ~ ~ ~ n i s s a n c e  7 

Snrvey. Salaliiyali to A1cl)po. Fisiugs were 111ade on the 
high grounll on the right banl; a t  triangulation 

stations and a t  intermediate points. lgron~ tIie5e tlie river, road and hills 
were drawn, s certain arnoulli of detail 011 the opposite bauk being also 
sketchecl. T h e  river was well visible from ~ l i o s t  fixings, though many 
islands and smaller channels lnay have been omitted. 

Two niontlis full rations-less nleat, flour and fuel for one month- 
were taken from EIit, the last su l~p ly  depot on the 

Ratlous. Euphrates. Subseclue~itly the two Ford vans were 
sent  back to bring up a further supply of articles, 

not obtainable locally. *\fter tbe lirst ~ u o u t h ,  ineat, attar, vegetables, ghi ,  
and fuel when rerluirecl, were purcha.sec1 locally. 

Shuba~a(' escorts were provic.lec1 I)\. t,ho politica.1 ofiicers of a i n a h  and 
h i r - a z - % c ~ r .  r l ' l l~ .~ ( :  uieu \\.ere rcc111ilwl as far as 

t;st.ort 8. a i r  I six I I I J O  'l'lle sl~rveyory 
1i;~tl two Incll c:ic:Ii. I.littlcs t~.uril)lo rv;~s luet with 

f rom the Arabs, tlior~gli 011 one or l,\vo rlc.c;~t;ions !,l~c surveyors were 
stopped and searclietl by 13c~dt1in. 

There was very lit,tlc r;til~ t l ~ ~ l - i n g  t l ~ o  will!csr I ' I  IS- 1 : )  : L I I ~  onlf 
iorir (lays \\:or6 was lust, L111.0(:,~.;', 4 "i-: ~ : L I I S C .  Rlist 

(!limntr. was, I~o\vevc:r, n gr(!a.t; l i i ~ ~ ~ l ~ . ; i . ~ ~ ~ ~ r  i l l  Jn~ luary ,  and 
(lay nflcr tl:~,y i t ,  lillctl t l ~ e  ?.:rllc;. ) i i l i i l  I 1 a.m. or 

even later, t l lr~s completely l ) ~ i t , t i l ~ g  a stol, to  I . I t  l l ~ e  ?(it11 
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January this mist no lon5er formed, b u t  from a short  time after sunrise 
until nearly sunset the  mtrage was a l w a y ~  bad except on very dull cloudy 
days. 

A t  Aleppo, the O.C. No. 7 Field Survey Company, R.E., of the 
Egyptian Expeditionary Force, with two other 

capt .  Lewia at  Aleppo. officers of the  company, met Captain Lewis in order 
to  arrange for a connection to be made with the 

local triangulation, when this shoulcl reach Aleppo. An astronomical 
latitude and a value of longitude by wireless t ime signals from Paris and 
Berlin had already been obtained a t  Aleppo by the E.E.F. Survey 
Company, biit the  exact position of the  observa t io~~  point among buildings 
near the railway station was iinfortnnately unknown owing to the 
absence of the  officer who had carried out  t h e  observations. 

Captain Lewis resected the approximate position of the point on his 
 laneta table, and the  values of latitude and longitude 

Junctiuu with Egyptian 
tr~angnlatiou. were read off therefrom. As the scale was $-inch, 

on which one second of arc is rei~re~ented br 
,f, of at1 inch along the meridian, and 'Z+B of an inch alolig a parallei, 
it was not 1)ossible t,o read closer than 2 or 3 seconds ; and to this accuracy 
ng1.eement seemed perfect. Three of Capt.ain Lewis' stations were snbse- 
c lue~~t ly  fixed by J3.E.E'. triangulation and their coordinates were then 
computecl. ,\ comparative s ta tement  of the  values obtained is given in 
the following table :- 

~ ' ~ O V ' I I , ~  , / ; f i r ~ ~ / , - c , . ~  I / [  * I  /cppo h d w e e ) ~  M.E.F. ~ I . ~ C I I I ~ I ~ ~ , I / ~ I I ~  , ~ > O ? I L  FGo 
( Prr.vicl11 G I / ! / )  nllll E .  E.F. f t . in~rgr~ lu t i o~ l  f i.orjz Qn / / f ( i rn ,  (Slcc~z Caaal). 

I I I 
S n ~ c c  nf E.E.I.' revised * \ . a l u e ~  111 B1. E. F. values i l l  Fio Difference 
stat o n  ')anthra terms= E. tet .n~s = hl  . = ,\I - E. 

I 
LSb.' Lat.  36' I J f 0 4 * . . j 0  1 L o I ~ ~ .  37' 17' d l V X O  

Height 1541 feet 

1,s 85 / Lat,. : t o  6' 5 ) 1 ' . J O I  Lnt .  36' 07' ()it' 2 : ;  i1'*93 
Long. 37' 1.7' .'!)"- 80, Lollg. 37 ' 13' 2!)".0!:: - -  Of'.71 1 Height 170.' feet I Height 11314 fcrb i +- 32 feet 

I I I 

Lat .  3 B U ] 2 '  1 2 " 7 4 !  + R " s 2 4  
L O .  :liO 17' L O v 5 0  -- 11'10 
Height  1573 feet j -t 32 feet 

LS SI. 1 Lat.  3n0 11' 3fj''.1.0 , Long. 37' 11' 15".00 
I Height 1410 feet 

Tlatitude . .  , $ 7 . 9 5  
hiean tlifferenccs 31 - -, 1' .08 

Height  . . . . .  -1 30 feet 

Lat.  36' 12' I)B".O ' J 7" .BR 
Long. 37' 11' 12" , , I  

-- 1"*24 
Height  1436 feet , I r 26 feet 

- - -  - -- - -- - - - -- -- - - 
* Theae rnlneq wrrr sent 119 tile survey c,f F J ~ ~ ~ ~  ( ~ I U , ~ I I I . L )  I I I  tllcir f i t ) .  'IG1 

(Triangnlat~on) of 5th Angnst 1819. 
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The discrepancies are extremely small, especially when i t  is consider- 
& that the starting points of the  two triangulations-Qantlrra and Ffio- 
weye fixed iudependently by astronomical latitude and longitude obser- 
vations. It is also to be remarked t h a t  Captain Lewis' work was 
computed on the Everrst  spheroid, as was all the  triangulation of the  M.E.F. 
and that changes of the  order of 5" would result from a change to the  
Helmert spheroid, upon which the Egypt ian Expeditionary force work 
was based. 

The junction thus  effected between Basra11 and Cairo by  continuous 
triangulation would ordinarily be classified as tertiary.  The  standard 
of accuracy attained is mrlch superior to  this class and is extremely 
creditable t,o all parties concerned. 

The following details of t h e  triangulation are of interest :- 
Total length of series. ... ... 4*00 miles. 
Number of stations ohserved at,, including 

base stations. . . .  . . .  114 
Intersected points. ... . . .  173 
Rases measnred. . . .  . .  3 
Azimuths observecl. . . .  . . .  (i 
Average triangular error (65 triangles) 10" 
Average difference between common sides 

in  feet per mile in st>ation triangles. 0 . 5  
Do. Do. in triangles with inter- 

sected points. . . . . .  1 . 3  
Number of triangles computed for 

stations. . . .  . . . . .  270 
. . .  Number of d a j s  work. 6 7 

I! ;voulcl be misleading t,o give t,he average length of sides of triangles 
ns tht,,; varied between sr~cli wide est,remes. The  shortest sicle mas 
one m;le ,  and the largest over 20 miles. 

.-I steel tape \vas nsed for base measnren~ents. Tlie tliffere~lces: 
b e t ~ r : . i ~  t'lie two nieasures of the bases, wl~icli r a ~ ~ g e d  from 3500 feet to 
5000 i'eet,, were as follon~s :- 

Ha,di t,hah. O . 6 j *  feet,. 
Alba Kamal. 0 .05 ,, 
Dair-az-%in-. 0.05 ,, 
Alel~po. O * o l  . ,. 

At each of the six azimntli statio~ls,  s i ~ ~ i u l k n c o a : ;  observations of! 
horizontal and vertical angles t,o east sntl west, :.:tars were made, one oi. 
more pairs of stars being nsed a t  encl~ stwtio~l. 

* Thin bi,q diffcl.'nce JV:IR 1,1.r,l,nl,ly ( i l q r  I , ,  ~ I I , .  i , : ; . ,  : : t t . l . i ' * l ~ i ; . ,  1111:irl:: the, f i r s ~ ,  
mea8rlrcSmrnt,, t,l~c nec:onrl being t , l~r s:r.allrl. vnl ,lo. !.':I ;.: ,v;ct: tllc lir;il, i,i I I I I -  hlcc tnlu: 
bad hecn usrd. 
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R e s ~ c l t s  of az.imlbth obseraations. 

i Difference be- I I 

I triangulated 
azimuth). 

Name of Station, 

Hadithah. 

Albu Kamal.  (New 
Hase). 

tween observed 
and 

azimuth cornput. 
ed from the 

to 

Aid. L. S. 70. 

Length of trian- 
gu'ation from 

previous observed 
azimuth in miles. 

Remarks. , 

Hase measut,ed : 
Azirnuth observed. 

Azimuth observed. 

Vase measured : 
Azimuth observed. 

Base measured : 
A.zimut h observed. 

Azimuth observed. 

Base measured : 
Azimuth obselsved. 

Captain Lewis left Aleppo on t h e  31st  March and arrivcd a t  Albu 
Kamal on the  4 t h  April. Daring t l~is time the 

of Detachment,. two surveyors had carried the  4-inch d e t i l  survev 
to  Khhn Salahiyah, and joined up wi1.h t ' l~c  sketch 

survey. Work  then closed and Captain Lewis and the srl:i:,jors re- 
turned t,o Baghdad. 

This work is an  excellent example of how triangulation : ' , I , : !  sllrveys 
can be carried out with great  rapidity, and of how the I\- !:?; can be 
scientitically controlled a t  the  same time with full consitlcrnii>lll of the 
local conditions. The  greatest  credit js d to Captair, Lewi~ 1':)r these 
very sat ishctory results. 

4. The deeert roule.from Ba.qhdnd t o  Dantclsc1~8, c ia  I ' i : I , l , i l j 'n .  

ni l r ing the war several reports were received by thc ! 1 1  r~liigence 
Branch, M.E.F., t h a t  the  (ierrnnn.; anti '1ll11.k~ ~~a~~ 

P101)oq~I and Personnel. been opening tip the (lesert rorlte fro111 1)ntnasc~ls 
to  Dair-az-Zcir. O n  his 1.etllrn fl-nlr~ l\~~t.tlist;in, 

Major Mason made proposals for a reconnais~ance of this ro111c to  illtresti- 
gate these reports. Sanction was obtained i n  Marell I!) 1 !) for the 
-- -- -. _ - _  -- 

* )loch of thin error probably occurred in the very short sidc bctwP?n La s- 65 
and L. 8. 86. 
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journey to be undertaken in one Ford car, with six Ford vans t o  carry 
petroll water ancl spares. Bag.gage was cu t  down to a minimum and 
included one light roll of bedding per man. 

The party consisted of Major  Mason in charge, Captain S. Murray, 
n,A.hr.c., Captain Carver, Political officer, Sergt .  Griffiths, R.A.s.c., one 
motor mechanic and seven drivers. Major-General L. Jones, Commanding 
the Cavalry Divison, and Lie&-colonel Carty,  ~L.A.S.C., who were returning 
to England on leave, were invited to uccompany the party. A s  i t  was 

how much sand mould be met  with in the  desert, i t  was decided 
not to take the armoured car escort which had been proposed. 

Baghdad was left  about  midday on t,he 26th M a r c l ~ ,  and  af ter  
spending nights a t  Falliijah, Anah and Hadithah, 

Summary of journey. the  party reached Dair-az-Zi~r on tlie 29th. Here 
a day's halt  was made for  final preparations and 

to secure two Arabs as  guides. On the 31st the  journey was resumed, 
Palmyra being reached on 1st April, ancl Damascus ou the 3rd. T h e  
total journey from Baghdad was thus  acconiplished in e ight  travelling 
days. The few Beduin met  were quite friendly. 

Thc surface along the  camel route was OII the  \vhole soit.able for 
motoring, but  some twenty punctures were caused by the large a i ~ ~ o u n t  
of small sharp stones, whicl~ cover the face of the Syrian desert. A few 
wadis wit11 sancly beds gave some trouble, ant1 t,he mishaps inclr~ded a 
broken radiator, a broken spring and other minor  accident,^. All  repairs 
mere carried out on the spot and all tlie cars reacl~etl Damascus. 

A route sketch was made from Dair-az-%or to  t , l~e lat,ter place. ' r l~is  
was based on a latit.ude (35' 20' 21" . t i )  ol)servetl at, 

M u l o r  rontc sketch. h i r - a z - % o r  with a 6-inch micrometer t,lleoilolite tfo 
Polaris. The station of oLserrat.ion \\.as on thc 

roof ul' tjlic Political officer's housc on the sonth of the mnin st.rect on t , l~c 
rig11t I ) : l . ~ l I i  of the Er~phrates.  A second latitude (:34'O 36' OX".  O )  \vas 
~ b ~ ( ' r v 1 ~ 1  a t  Palmyra, in tlie coartyartl of t,he y i x A l t r y ,  N.T\'. of t,llt~ 'L'cn~plc 
of tl11. Sun. Tlie latitude of L~n,mascns was atloptetl from the value xivru 
by the 141g!.pl.ian I n t e l l i z e ~ ~ c e  Depart,ment,. 'llhe leacling car \\.as l i t 1  el.! 
\\.it11 a. ~nileometer and co~iil)ass, 'lllic fo rn~er  was carei'[~l ly ca.librat,etl ( I ; ]  

a stl,:l.lg]~t run of 72 miles. Near :lin-:tl-H:kidll~, ~ ~ i ~ l e t e ( b ~ i  n~ i les  on I!?,: 
Syt.ian side of PalmSra, an ;~cciclent broke the mileonletel, beyond ~.c!~l:~il, 
and (listauces had to be estim:l,tetl 1,). c:rr speeds, checliccl hy lretrol co~: 
s~lnpt ion.  'rhe mean of two or tllrect cars \ ~ ; I P  tamlien. 

;\Ia,jor 11ason's ohservecl latitucln a,t I')a.ir-a.z-ZClr \\.;la taken, it is 
bclievetl, :~.t, or \.el,\- cl(>.c: 1x1 Cal)(: t i~l Lewis' st(atiol1 

C o l n ~ a l . i s o ~ i  ~ v i l l ~  t ladi-  
~ ~ I ~ I ~ - . ~ I v ~ , ~ , o  work. L. S .  52, of Ili.; l l ; ~ ~ l i i l ~ ~ : l l - - A l e l ~ l ~ )  I.rinngnlation 

describctl :11)0v(>. 
I I I he following are the  two rc.salt~:-- 

Lewis : 1 ! ?  10 . 9;': 
Mason : ; j ~ , '  :;ljf . ( ! "  

The accordance is s a t i s f ~ . ~ t , ~ r y  a s  o ~ r l ~ .  ;L :ji~l::!: :. '-,I. n1:;~rvatiou wa; 
math 1)y hla,jor htasoli. 

r 1  I he motm t,lnvcrse fiftetl i l l  a,1111ost, ~ ~ i : t t : l l ~ ~  .' i ,li"bserred 
I~tit,~l,lcs of l)a,il.-ax-Zi~~. l ~ ; i l ~ i ~ ~ r : ~ ,  :11i,I l ~ ; g J ~ ~ ~ f  i:i 1 ,  1 , l . f  i :  ! !  y ; :  , , I '  Dalnasct~s. 
Rut by a d o p t i ~ ~ g  the va],~e of l o ~ ~ g i t u , l c  of L)n~uascus :!i. ; . , ; ; t l l  by t,he 
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Egyptian Expeditionary Force maps, Dair-az-Z6r appeared to be 
relatively shown on existing maps nearly five iniles too far east. This point 
has since been verified by the results of Captain' Lewis' triangulation, 
which places Dair-az-Z6r some 44 miles further west than its previously 
accepted position. The rough method of reconnaissance survey adopted 
by Major Mason gave surprisingly accurate results. 

The journey lay over a route of great historical and archaeological 
interest. A short halt mas made a t  the half-buried 

Salnhignhand palmjrn. ruins of the old Roman-Parthian frontier town at 
Salahiyah. The desert gateway and citadel are in 

part>s well preserved. But  the most striking feature of interest on the 
journey mas the ancient city of Palmyra, now inhabited by some 1500 
sedentary Arabs of various tribes, engaged in the salt and potash trades. 
A qreat nimber of pillars remain standing, and some of thecolumns in 
the Temple of the Sun are almost as well preserved today, as when they 
were set up about the time of the Emperor Aurelian. Wonderfully carv- 
ed fallen bloclis of masonry recall the splendour and romance of Zenobia, 
wl~o for a short period mas mistress of an ernpire stretching from 
Lybia to the Persian hills. 

On arrival a t  Damascus tile party was so~newliat delayed by the 
necessity for overhauling the cars, and after five d a ~ s ,  a short tour was 
mucle to the main places of interest in Palestine. A copy of the military 
ant1 route reports was despatched t o  Baghdad from Damascus, the 
original being handed in later to  the Intelligence Branch a t  the War 
Office, London. The map was sent to the Director of Surveys, 31. E. F-8 
Baghdad. 
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CHAPTER VII 

THE AFTERbIATH 

EVERAL officers went on leave during the summer of 1919, 
amongst whom was Coloael Gunter. The latter handed 
over charre of the Directorate on the 22nd Aoril to Colonel 

L s  

Pirrie, who had returned. I n  ~ u i e  occurred the 
Death of Sayyic' death of Subadar Sayyid Nazi Hasan, head clerk Hazi Hasan. 

of the Directorate, a n ~ a n  of sterlinz character, 
and intense loyalty. H e  was a devout  hia ah ~u l i amrnad&,  and had 
just returned from a visit to  Najaf ancl Karbala. lllle vicissit,udes of 
the life of a pilgrim were beyond his strength. Though suffering from 
abdominal cancer, i t  was with tlie greatest reluctance tha t  he gave 111) 

work and consented to be invalided out of Mesopotamia. He died a few 
days after his arrival a t  Karachi. 

After the Armistice, a gradual reduction of the forces in Meso- 
potamia took place, and all departments were much reduced in numbers. 
Nevertheless conditio~is were by no means peaceful. The vast area to 
be administered, the transfer of control from a military to a civil 
administration, the difficulties of demobilization, and above all, the 
dehy in settling the futnre of Mesopotamia and Kurdistin, all t,hese 
fact'ors contributed tomards restlessness for some time to come. 

By April surveys between Kirkuk and the Persian frontier had 
been in progress for several months, and it nras anticipated that  they 
would be completed in June. Preparations for extension to RowandGz 
were in hand during May. Lieut. Pollet had been working west, of 
Arbil between the two Zab rivers, and the area between tlie Lesser Z;ib, 
the Tigris and the Jabal Hamrin had already been commenced. R,ela- 
tions of all survey personnel with the Kurcls were nlost friendly. 

Suddenly and quite unespectedly on 2 l s t  May the rising of Shaikh 
R.Iah~nud in Southern Kurd i s t~n  broke out. This 

""" Rebellion. chief seized t,he local treasury a,nd arrested tjlle 
officer a.nd his staff a t  S:llrtimtini. All 

the country soutll of t11c Lesser Z;lb was sinlultaneously affected. 
Condit,ions north of the river becalne unsct,!!erl clnring tlie next few clays. 
Captain de Graaff Hunter, \\.I10 Isas i n  chzrge ol' .the surveys in these 
parts, marched from . R ~ n i a  to Koi Sanjnk 011. t.hc iblst-, where the news 
of the rising was received on the morrour. i l c c ~ ~ ~ r l i i i ~ ; l y  he left fcx 
Arbil, withdrawing sllrveyor ~ I b d n s  Sa1n81n wl~cl nn:; t ~ o r l ~ i ~ i g  thence 
towards Shaqliwah. Rumours, currerl t a t  Arl iil, pi.' t.iir: capture of 
eeveral surveyors were confirmed a,t, Kirk~ik  on t 'hp  2(;il1. I I !,ranspired 
during the sncceeding days t.hat Jernad~rs  Jagannatl~,  lC:lc-~n:u1 Mi, Tula 
b m ,  Purdil Khan end Amar Singh had all been takcn ca.$i\rt' on the 
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21st. The  Political officer of Sulaimiini, with all  British and Indians 
present., was imprisoned there. Alreacly, after an  abortive effort of the 
local troops t o  relieve t h e  town, a force under Major-General Fraser was 
being assernbled a t  Kirkiik. 

Captain Hunte r  con~municated with the  local general staff, but 
found tha t  no rescue work could be undertaken for his surveyors. 
Several R.A.P. planes had arrived by this  time, and as  he 11ad passed 
through a Lewis g u n  course, he was allowed to  accompany these as 
guicle antl gunner, in several bombing flights over the  country. From 
his knowledge of the  sites of t h e  varlolis surveyors' camps he was able 
to make a fairly complete plan of the  villages, which was ve!.y useful at 
this juncture. 

Jernadar Plirdil Khan,  held captive a t  Tilyan, turned the opliortu- 
ni ty  t o  good advantage, asserting that the 

Escape of Surveyors. bombing machines llad arrived for hlm ; by this 
piece of s t ra tegy he induced his captors not only 

to release him, bu t  also to provide him with transport. H e  arrived at 
Kirkuk in clue course with his planetable and all k i t  corn1,lete. About 
the sanie t ime Jemadar  Tula  R a m  siiccecled in escaping by night, and, 
nft,er an arduous journey of fortmy miles concl~lctecl entirely (luring 
darkness, lie reached the  same town with his hhalasis. I Ie  brought his 
plauetrtble section but  hat1 to  abandorl all his kit. Jernatlar Amar Sing11 
at h l a m s l ~ i h  contrived to arrange his release on payment of a suln of 
lllotley and arrived on the 81st. A t  this s tage there was no precise 
inL'urnlatiol~ as  to the  whereabouts of Jemadars J a g a n n a t l ~  and Parman 
. l l i  ; bn t i t  was presumecl tha t  they had been taken to  SulnilnBni, as was 
actually t,he case. 

I 1  l l ~ e  devotioli to cliity of these three surveyors, Pii1.di1 [illan, Tula 
llntii :~trcl Xmar S i n ~ h  not only in affecting their escape, blit in 1)ringing 

I 1  iu the results of their work is worthy of especial 1-ecord. liltsir sllrveys 
were i r n n ~ e t l i a t e l ~  sent to Baghdad fo r  reprotlrlction, alld t,lie t,esirlt,ing 
Inalb 11ruvetl of the 11tn1out valrle in the s u b ~ e c ~ ~ ~ e n t  f igl~t ing.  Captain 
l iuti ter was also able to prodllce a ro1lgtl map of the  Bazian IliLss for t,lle 
engagelllent there. 

Since orclir~ary surveys east of Kirkuli were now i l l  :~l~r)'a.nce, 
Cal'tain Hunter  recalletl Lieat,. Pollet from Arbil for tlle ~111)~u~.rision of 
sllrveys to the west,, and hilnvelf attendeel to military req t~ i~ .e~~ren ts .  Ht' 

able to i n d i c ~ t e  several improvenients of alignment O F  ? 1 1 1 )  Iiil.l<nk- 
Chetncheln%l road which facilitated motor transpol.t. H e  joi~ic.(l Fraeer's 
Force a t  Chemehemal, bu t  ]aeturned to Kirkltk to  accoml~nl):. file zero- 
planes, taking part  in t h e  Razi,?n engagement,  where 1111- illsllr~ellts 
were defeated. Later  tie went 011 several ,,unitive lliglrts ( 0  I I ~ l a b j a  
antl Sitak, locating the latter village ancl flying ahout 1000 ~liilcs in the 
course of these operations. 

Sulaimani was relieved on the 19th ,June, after \v l~ ic l~  clo~~lorisf l ~ t i o n 8  
were made in the surrounding ~011lltt'~'. Aboltt 

Relief of Sulaimini. the  same t ime a col~tmn arrived fl-olll Qllraitul 
nwr Qaur-i-Shirin, via Malabjn. T,ic.~!t. Kitchen 

with two surveyors accompanietl this force, wllile C1amI)1.:~i1~ Hllllter 
provided surveyors for  the others. The  triangulation of l'llis area 
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had been completed before t h e  r ising occnrred. Moreover Jemadars  
Jaaannath and  Fa rman  Ali had preserved t!:eir surveys d u r i n g  thei r  

and reproductions of these arrived f rom Baghdad. T h e  surveyors 
witll the columns were now able to fill in most  of t h e  gaps,  so  completing 
the Sulaimani-Halabja-Tashlu ja  area. 

Jemadar Jaganna th  tr iangulated Sulaimiini a n d  t o  t h e  south,  a i r  
photos of the  town being adjustetl on his points. Triangulation for  the  
towns Kirkuk, Koi Sanjak,  and Arbil  had been previousiy executed b y  
Captain Hunter ,  a n d  fo r  Altiin Kiipri by Lient.  Pollet. Mosaics of a l l  
these towns were produced in  due  course, a n d  t h e  conversion of these 
mosaics into ground plans was carried ou t  b y  Havi ldar  M u h a m m a d  
Hasan. 

During tlie course of the  work of th i s  survey section, t h e  political 
officers, Captain 1,ongrig.g at Kirkali ,  Captain Mur ray  a t  -2rbi1, a n d  
Maior Greenhouse a t  Su la~mRni  cave  constant  assistance. K h a n  Rahadur. 
~ h i r  J a n g  of t h e  Survey of 1l;dia was temporari ly a t tached t o  t h e  
Political depar tment  dn r ing  t h e  operations, a n d  was employed a t  Ha lab ja  
and Snlaimrini. 

Caml)tain de  Graaff Hunter ,  t o  whom great  credit  is due  for  his work 
in this area, having been granted leave, handed over charge  of t h e  
survey round Sulaimiini t o  Lient,. Kitchen on 9 t h  Ju ly ,  and t h a t  of tlie 
western area t o  Lieut,. Pollet at  Ki rkuk  on t h e  next  day.  T h e  la t ter  
mas however in indifferent health and  was shortsly af terwards  invalided 
to I~ldia.. 

;\iIcn,nwhile t,here had been trouble nort,h of Rlosul. T h e  G o , v ~ n ,  
a very iuaccessible trihc! ncar t h e  Armistice line, 

T r r ~ ~ ~ h l r  nol.t,h of MosnI. treacherously bet~.ayetl a11t1 murderctl t'he ~>oli t ical  
oflicer. I t  Leca.me evident t h a t  a large nnn11)er of 

tri1)c.s were involver1 in a l ' i s i ~ ~ ~  to test  t h r  power of t h e  Ilritish t,o 
m;li :~tai~i  order. I n  conseqllc1ice, it was tlecitletl to travel-se t,he \\.hole 
arcbil, o f  thc instirgent trihes and  t o  p~inisl i  tl~osc. tli~.cctl!- concerned in 
the ontrage. T h e  sitr~at,iori 1va.s co~nplica.t.ccl 1))- tlir 1n11l.der of t h e  
assistnnt political officnr, tho  g c ~ n d a r ~ m r r i ~  ollicor and  one l3l.itisli N.C.O. 
wit11 t'lieir servants a n d  certain ('l~rist,inn genrlarmes, on t h e  n i g h t  of 
I -1.t I1 July.  

I 1  I l ~ roughou t  the  snmnier nntl a.l~trilnn, p l~ni t i \ .e  ol)era,tions \Yere in  
progress. T h e  country  was most clitticl~lt, at111 ~ ~ i . c r i l ~ i t ~ o l ~ s ,  tlie l~ i l l s  
being roclcy ant1 jungle-clatl. 1<\.(.1.- tl:~!.'s 1narc.11 i l l )  j l l i c . l l  t l ~ e  asce:~t  n11rl 
(lcscent of t,wo or  three tholrsnncl feet;. 1;llt a!. l ;~s t  0 1 ~  whole clistrict, 
was pel i~t ra ted  and  the  reca,lcitl.wnt trihcs l )~ in i s l l~ t l .  0 1 1 l c r  1.va.s restored 
to\~:i l '~ls  t.he en(] of Septelnl,e~.. 

Mention has been n)nrlr, in Cl~n\)!-~xr 1- I t ! '  T,ics.!'. lZo?tl~'s work 
in this area. As may  he i l l l : ~ ~ i l l c  ( 1 ,  11,' S O I I ~ . ~  i i . 1 -  c~o~i t i i t io~is  I I I I I C ~ I  dis- 
tllrh(:(l (Illring the  whole rollrs(. O F  llis \ \ . o ~ . k .  [-I . !!I(!  1 .  i - .  , ~,;,\-i:!-rlt.s l~at l  
to liecp i l l  const,ailt tollcll \ \ r i f , l 1  1 ; 1 1 ~  pujil !c , ;~ . l   rill 1 1 : i  .,.-.. c,lflln.tion, a11t1 
more t1lla,n onre  I~is nllr\re>yOr:: 11;1,,1 t o  I>(.  1.(,1.1!1,* 1 c ? \ i - i c l . f .  ' . li;,. ~wcsc~ncd 
of m a ~ . a ~ ~ i t l i i i ~  tribes. 'rile worl; :~ , l lo t lc~l  t 1 3  i i~ : . :  -c,t.,l ; r > r l  1: . I .  c6-)lnl)letctl 

. . 7 exct:l)t for a s n ~ a l l  a rea  \\rest 01 '  Z:il<lro I I I I I ~ - , I  II:I!,, (!~r..if';. I h o t l ~  
and Murphy ant1 all b u t  one Aurveyor l . e t , l i~ ,u i~~g  to H a ~ i ~ ~ l n c l  diiring t h e  
middle of t h a t  month .  'rile ~s t , ans ion  nl>c.ratio~i:., I~,):r-~!ici.. ynve an 
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opportunity for fresh surveys, and  Lieut. Kitchen, having completed his 
work in southern Kurdistnn, accompanied t h e  18th Division to the  
district between Z i k h o  and Amidia ,  remaining there till the end of 
October. 

There mere also clisturbances below NBsiriyah on the Euphrates in 
t h e  spring of 191 9, b u t  energetic measures quickly 

nist~~rbnnces at Nirsi~.iy~~h 
ant1 ~~ir-nz- or. pacified this area. F a r  u p  the  same river, too, 

there was an  outbreak which led to the seizure of 
Dair-az-ZGr and the  imprisonment of the  small British detachment sta- 
tioned there. T h e  operations resulting from this situation continued far 
into 1920. They were however confined to  the  vicinity of the river 
itself, which had already been mapped and they therefore afforded little 
opportunity for extensions. 

Blanks in the  detailed survey of other pa r t s  mere meanwhile being 
filled, ancl large scale photo-surveys of canton- 

S " ' ~ ; ~ ~ l ~ ~ l ~ - ~ ~ , " ~ ~ ~ e r s  ments and towns were being carried out. In  spite 
of the  many requirements, reductions in staff were 

ta.kiog place owing t o  the  necessities of economy. However, during the 
winter of 1919-20, Subadar H a y a t  Muhammad, K . R . ,  and his brother 
Jemadar Khan Muhammacl, extended the triangolation along the borders 
of the Pusht-i-Kiih country, between Mandali  ancl Hari inibid .  Here 
too, the ground was very difficult, water was scarce ancl brackish, and 
the attit,uc!e of the subjects of the  Wal i  of Pusht-i-Kfih uncertain. The 
latter hat1 maintained a neutral attitncle throughout the  war. He mas 
In a difficult posit,ion. ancl was anxious t h a t  hostilities shonld not extend 
t'o his territory. Xlthou9h repeated efforts had been made to surrey his 
1:1n,l, it was not ~ i n t i l  early in 1940, when the Anglo-Persian Oil 
(Iornl'any asked for a survey party to  map  the country a t  their expense, 
that an opportr~nit~y was founcl t o  do so. The  Company was aware that 
i r ~  r.rrta.in spots traces of oil had been found, ancl after some correspon- 
dence with the Wali,  obtained his perrnissio~> to send geologists to 
re l~ort  on these 1oc;~lities. A t  the  end of March 1920, t , l~e matter mas 
finally setkled, and i t  was arranged to send Lieut. Stronkg with four 
Indian surveyors and 2.1, menials to  the  Pnsht-i-Kuh. ll\;lo British 
geologists mere sent with TJieut. S t rong  by  the  A.P.O.C. 1111 account of 
thie tletachment mill be found in Chapter X. 

In  the autumn of 1919, the  Survey Directorate movrtl into new 
offices in the  old Turkish cavalry b?u; . r .~~ks out- 

New Survey o f i c o ~  nt 
Bagbdntl. side the North Gate  of Baghtlacl, as i.:~: IlOuses it 

had occupied were condemnetl. The :I!:-/ quarter0 
rec(nired a good deal of alt.eration, which was carried n;:t, ,,illring the 
aut,umn. 

One of the  first requirements before the  country coilill return to 
peaceful pursuits was some form of l:l!l(l flettle- 

I,an~l Settlement nnrl 
R e v , , l  ment  and revenue snrvey. D a r i ~ l g  1-11. war, a 

great deal of use had been made of a i r - l ~ l h o t , ~ ~ r a p l l ~  
to fill in topographical detail. I n  19 19, the  Revenue Sec~.ela,l~)'~ Lieut*- 
Colonel E. B. Howell, suggested tha t  this method might  he of use it1 ' 
revenue survey, and Colonel Pirrie was apked to  investigate t'hp mnttera 
The Map Compilation Section, whose special work had been t'lle comP'- 
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lation of maps f rom air-photography, had been disbanded in  March,  and 
all t h e  experienced a~r -pho tograph ic  officers of t h e  R.A.F. had 

left the country. T h e  Survey Directorate, owing t o  reductions, was 
only large enough t o  cope wi th  t h e  drawing,  p r in t ing  ancl repr in t ing of 
maps for which t h e  field surveys had already been finished, a n d  t o  under- 
take any absolutely necessary new field s u r v e y  t h a t  were required. 
For revenue purposes a g rea t  cleal more work t h a n  for  a military o r  
topographical m a p  was  necessary ; t h e  complicated boundaries of estates 
and holdings of cultivators had t o  be surveyed carefull!. b y  t h e  combined 
efforts of the  Set t lement  a n d  Survey staff'. It was quickly realised t h a t  
in level areas, urban or  suburban,  o r  elsewhere within one or  t w o  miles 
inland from t h e  banks  of main matermags, air-photography, if 
supplemented b y  ground surveys, might,  be justified, provided t h a t  t h e  
topography nras a n  i m p o r t a l ~ t  fac tor  and  t h a t  observers could photograph 
during their normal duties. I n  t h e  winter of 1919-20, t h e  R.A.F. was  
approached, b n t  was unable t o  carry  o u t  t h e  \vorlr owing to  lack of 
planes and  personnel. Survey by  air-photography \\,as therefore dropped. 

The question of revenue survey b y  nornial met,liods was now in- 
vestigat'ed. T h e  f ramework of topographical  tr iangulation carried o u t  
during the  war  nras ample  fo r  t,he control of mili tary maps. F o r  a re- 
venue survey under peace condit,ions, Oriangnlation of a higher order was 
advisable. N o  personnel was, however, available in the  coun t ry ;  no 
triangnlators could be s l ~ a r e d  f rom Egyp t . ;  a n d  enquiries fo r  additional 
men from India  fo r  princil3al or good secondary tr iangulation nrere 
equally unsnccessfnl. T h e  necessit,y t l ~ u s  arose uf basing t.lle revenue 
survey on t,he war  tr iangulation.  This  varied locally in qualit#!-, accord- 
ing to the mili tary conditions t h a t  existed a t  t h e  t ime tlre n'ork was clone. 
I n  almost all cases, t h e  exact  stat,ion sites hat1 bee11 lost, owing t o  t h e  
action of the inhabitants,  \17h0 reniovccl tthe signals :rlicI ~ n a r l i s  ~ t s  soon as  
the snrvcy personnel left  t,he ground ; nevert.helees t h e  numerous perma- 
nent objects fixed by  intersection, i t  was llopeil, ~vorrltl .serve a s  a, Erarile- 
work for fresh triangu!ation a.nd traverses for  revcsnue prlrl)oses. 

I t  was pro1,osecl t o  nse t h e  met,ric s ~ s t e l n ,  \vliich was for t i~er ly  used 
nncler t h e  Tar l t i s l~  at ln~inistrat ion,  and  which is 

M ~ t , r i c  syntom 
:ldoptcd. r~udrrs tood by t'lie inlial)itnnts, for  revenue survej-s. 

\vi t l ~  rectxugu1n.r coordinates in r ~ o i t s  of t went?, 
metric chains. T h e  most  suita1)lc origin in ('ent,ral J'lcropotarnia, n-ns 
latitude :12O, longitrltle LI,iin, ;I l,aint \\,ell sit~lu,tetl wltll rei'e1-enre t o  tllc 
principal a r m s  of cn]tivat,ion ant1 I)rob:ll)le s l ) l~e rc  of il*ri;;ation tlevrlopmerr t .  
I t  was int,ended t,o carry o r ~ t  ~rla.in t l~eotlolitc trn\-crses, sta r t i ~ r g  fronl :tnd 
closing on points fixer1 b ~ .  t r i n l , c ~ l l a t i o ~ ~ .  'L'l~e orientali l~ti  of e a c l ~  block 
wonltl be maintailled hy n.st,l-ollonlic'al n z i i n ~ ~ t l ~ s .  ;I:: :nent.ionetl in 
Chapter V, precise levelling \\-as r.;~.~,rictl olrt ; I :  I ! ) I  ti, :-Lnt! tllc ! :<ncl~~narks  
fixed sho111tl be ample fo r  all p,i~,l)osc~s {'or Irlnlly !-ca,rs t o  c;o1licb. 

TIIF! marks  considered snitaI,lo For rc \  cncl:. rrrl,vc!j coi::. isfrd of large  
bricks, IlexagonaI for  main t,Ilpntlolitt. rl,a,\-crst,s, c3-lilrcl~.ionl lor  o t h e f  
traverse stst,ions, ant] trianKuIa,l. sol. 1 rin,ugnIat.ic,rl sL:j.lio~r: . Sc(:inre briclr 
~ l l l a r s  were prollosed for the  1 0-kilotnclr~o 1,10~1i::, \\.it11 cmnller ones 
for the corners of z-kilonietre 1)loclis. I t ,  \\-as :xlso iilt(?n(lcd LO m a r k  
eetate bo~lndariee a s  a teml,ornry mrasll1.e 1,). conical i l~ :~t l  ~.~illn.t.s, t o  be 
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whiteweshed when accepted as correct by the Settlement. 
Colonel Pirrie now made a careful examination of various revenue 

Survey SyStems, n3reiving great assistance from 
Coneideration of 
varloue systoms. the notes of Major F. C. Hirst, LA.,  Director of 

Surveys, Bengal, from a book entitled '(The 
Cadastral Survey of Egypt,  1892-1 907, " by Captain Lyons, F.R.s., and 
from a note by Colonel Crichton, c.I.E., I.A., on Cadastral surveys for 
the Chinese Go~ernmen t .  The  climate of Egyp t  and the plains of 
Central Mesopotamia are very milch the same, and the conclitions of the 
latter in 1919 were somewhat similar to those which existed in Egypt 
before the cadastrd Fiirvey was started. In India, this type of survey 
has been very highly developed, but  it has not yet  been possible to fiod 
a system for reoeriiie purposes tha t  is universally applicable to the diversity 
of climates, races, and forms of government. For these reasons, it 
seemed more su~table  to frame the general system of revenue surveys in 
Mesopotamia on Egyptian practice, and to introclrice where possible, 
minor improvements from the best systems in rise in Inclia. All the 
latter are designed to employ a large number of nearly illiterate men on 
small pay for one particular purpose ancl for tha t  only. Under proper 
sapervision these men can secure very satisfactory results. 

The rharacter of the Arab does not lend itself to application and 
cor~tiauons hard work. The literate efendi of Baghdad is very quick 
at ~ssimilat~ing knomledze, but hates to work away froni the principal 
towns, or in rural areas, where he is looked down upon by the tribesmen 
The clesert Beduin will of corlrse (lo no nlanual labour. The illiterate 
rural criltivator will often work reaclilv enough near his Ilome, but if 
asked to work a t  a distance, woultl rather resign his post than do SO. 

Neigliinq up all these considerations, i t  was decided to train literate 
.\rabs and Baghdadis a t  a central school and train- 

Snrvt-p school at 
I3nqlldatl. inz camp near Baqhtlacl, anrl tlistribntt. them, when 

tanqht,  amonq the principal administrati\,e centres 
nf Mesopotamia, where mith the local Zzpw staff they could train others 
to meet local requirements. 

Training was started a t  Haglldacl in the arrtrim~l of 191!1, ( ~ f t e r  ~ re l i -  
minary tliscrisaion mith the Revenue Secretary and the Directors of 
Survey and Edncation. J t  was hoped to obtain Ambic-spe.zliit~:; officers 
ancl urirvepors from Esyp t  to  act as instructors, but thew : ~ t w  not 
Forthcoming, and Captain L. B. Fitzgib t-on ant1 some cnciaqt 1 :+I esta- 
1,Irshrnent mere obtained from India. The cantlidates \ ~ h o  ~)vcsented 
thpmselves for training consisted principally of ~ f i t l d i ~ v ,  a f ~ n .  (>I' whom 
harl been oficers in the T~lrkish army in the war; and altll01l~:Il there 
mere a few men from out-~tations, most of them were ~(~ . i l l (~ l l t s  of 
B ~ ~ h d t u l .  

The system of instruction arrancecl waq very similar to that of the 
terhniral scllools in America, viz., a. fortnight's 

Ryntem of Instnlction. instrrlction in theory ancl book work, and then P 
fortnight a t  a training ramp. The pnl) l l~ were dl- 

r i d 4  into two betrhea, alternatively working at the Ravhdarl ~rhool  and 
at the Diyiilah a m p .  In Febroary 1 920, that  is, after three rmnthg' 
i m M i o n ,  an -mination wee held, and of the one hundred pll~ild) the 
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first fifty ~vere'selected for more extended trainitlg. I n  April, the course 
of instruction of these fifty was recommenced and continued for a further 
three months. A t  t h t  conclusion of the  course, thirty-one students were 
considered fit to  be finally tested i11 tlie field. Of these four failed t o  
a1)l)ear and the remaining twenty-seven passed creditably. 

The other pupils of the school who were considered suitable as 
clraftslnen, for photo-litho h a p  reproduction or for photography, mere 
also te,sted, ancl those likely to be of use were t,aken into enlployment. 

Mean\vI~ile, a caclastral survejr was started in tlie nort,liern part of 
the Baghdad Civil Division a t  first ut~der  Lieut. Morton, and later under 
Sitbaclar P1u.i. '1711e ares  traversecl and surveyerl in detail was as  follows:- 

Scale l/2500 1900 donums. * 
Scale 1/5000 26436 donoms. 

lhirillg tlie same period a seconrl cadastral survey sectioi~ under 
Lieut.. Booth workecl i11 tlie tIilla11 division between Hillah ancl Karbala, 
travcrsiug alltl snrvej.ing 55,225 donnms 011 the scale 1/5000. 

\Vliile t l~ese snr\rejs \\.ere in progress, the Arab rising sudilenly 

, ~ I I C  I Arab risiug 
blazccl orit. Samiwah and ltumaithali in the  Eupll- 

of 1920. rates area were isolated. T l ~ e  outbreaks spread 
north\va~*rls ancl tlie tribes west of tlie Hillah 

branch of the river rose in re\.olt. Soolr a very large part of I r i q  became 
involvetl, the o~lt~skirts of Bagl~datl itself being 1)ut into a state of defence. 
On t,lle Diyiilah t l ~ e  rail\vay \\.as cu t  ant1 Uiqubali was attaclred ancl 
lootecl. The t r a g ~ c  lllassscre of tlle aclrninistrative staff a t  Sliallrlban 
after s defence of three days, during \vl~icl~ time the Arab levies stood 
loyally by their offirers ancl fell mitll thetu, was rep~ated  a t  Kifri. It 
was not; till the e11t1 of Aug t~s t  tha t  the Briqubab-Ui1rait.o area mas 
reoccupied by troops a.ncl not till Octobr.r that order \\'as restored on the 
Euphrates. 

These disturballcrs were in ;L 11iea.sure a g r ~ ~ r i a n .  All caclastral and 
settle~nent work was indefinitely suspel~clecl a n d  tlie furt'lier training 
of revenue survey pupils ceased. The Directorate, however. engaged @is 
of tlie studellts who had passe(1 t l ~ r o n ~ l i  the survejr school; thirty others 
were employed in t l ~ e  ~ ; I ~ J I I  I ) e p ~ r t n ~ e ~ i t ,  t\vo in the Arab army, ancl four 
untler the Worlis Directorate in t,lie AwqaE and Irrigation Directorates. 
Altcl?~:cther forty-two of the snl.ve!. studcnts \\.ert: therefore employed in 
nseful work under the hIesol~ot;~nlinu (;c~vt.rnnit,nt. a ~ r d  p ~ c l  reporls have 
been received regarding their lvorli; 50 that  the great care ancl trouble 
taken it1 their training 11as not  been altogcbther tliruwn awc.a,y . 

A t  t.his poiut i t  spen~s tIesiri111le t o  ~ l c 1 3 t '  tllc record of the acllieve- 
nleuts of  111~ SIII.\.O:. I ) [ '  Intlia (luring a n d  after the 

C~)nrInsion. war i n  J l c s o l ' o t : ~ ~ ~ , ; . ~ .  . . I n  view of tlic disturbed 
col~tlit ions I 1re1.m 11 ill: I or soiiie ),cars a,fter tlie 

..\t~nistice, it, is not easy to tl~.n\v 1 hc l i r l r ~  l ; t b t \ \  c~en n.1: al;tl pence. nut .  
with the conclusion of tile Arab r i s i l~ s  01' lil.'O i t  nln,,y said that 
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Jfesopotamia a t  last entered on a period of peaceful administration and 
reconstruction. 

The Survey of India has not entirely withdrawn its personnel, nor 
has i t  by any means lost interest in Mesopotamia. I n  1921, Major 
L. G. Crosthmait, of the Survey OF India, visited Baghdad to discuss the 
reqniremeuts of the civil and military authorities. There was little work 
a t  that  time being done for the Settlement, bu t  maps mere in progress 
for irrization purposes and for the Anglo-Persian Oil Company. The 
whole directorate was now operating under the Ministry of Communica- 
tions and Works, and was suffering from a, lack of lunds. It was decided 
to  leave a small staff under Mr .  B.C. Ne~vlancl, Survey of India to 
coml'lete the maps still required for the Army and Air Force in Meso- 
potamia itself, ba t  to transfer to  India the preparation of Persian maps. 
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CHAPTER VIII  

S O U T H  P E R S I A  

TRICTLY speaking, Persia was not a belligerent in the  Great S War. And if Britain had had any  say in the matter, she 
would have preferred tha t  Persia had been strong enough 

to  keep the warring nations from her soil. Various 
German Propaganda factors, ]lowever, led to  the violation of neutrality, 

Persia. 
and the principles of self-defence caused the 

intervention of both Russians and British in their respective spheres of 
interest. 

Of these factors, it is sufficient to mention the insidious propaganda 
of German agents, which permeated Persia, and which led to various 
murderous outrages on British and Russian consular o5cials and resi- 
dents a t  Isfahiin and Shirtiz. These agent,s, violating all principles of 
international lam, boasted openly of thew complicity in these crimes; and 
proclaiming that  Haji Willieln~, the Kaiser, and his subjects had been 
converted to  Islam, they stirred up the ignorant population of South 
Persia, and thus necessitated the intervention of the British a t  t,he 
request of the Government a t  TehrRn. 

The Survey of India was concerned with South Persia a t  the out- 
break of mar. The Anglo-Persian Oil Company, 

The Aug'o-Persian Oil which had obtained valuable concessions from the Company. 
Persian Government to exploit the oil resources in 

this a,rea, had applied through the Home Government for surveyors to  
accompanv their geologists. A detachment had actually been formed and 
was ready to sail, when orders were received cancelling t,he work. 

Except in Arabistin, which nrns so it~t~imatcly connect'ed wibll 
Mesopotamia by reason of the Turkish threat to the oil interests*, 
South Persia did not reappear on the Survey of India horizon till the 
summer of 1916. Ry that  time, Sir Percy Sykes had, a t  the request of 
the Persian government, organizer1 the So!lth Persian lLiflc?s and the 
East, Persian Cordon had been j'ol.lned. Sir P:~.cy Sy1it.s had marched 
to Kirmiin in May 191(i and re-establis1lc:l t.11:: 11~1,rnn.l stat,e of affairs. 
From Kirmiin he had gone t,o Yazd and thcncc 1.0 i s fah in  n , ~ ~ d  Shirnz 

A t  this time there was in So~l th  Y e r s i ~ .  ns: a ~ x r d  ol' :?~:j.(le road fit 
for motor trar~sport., i\.Ia,ior. I:. 'I1. R.ich, n. F,, 

persin Survey Pnrt,y 
formed. Survey of I n d i ~ ,  war: i,hcr( roi-c ~i,dcrt?rl to Bandar 

A b b ~ s  in charge of a ~ r n x l l  p!.i,y, tcrmed the 
S1lrvey Party. The special object of his :nissi~il Trx- t,o choose 

. .- -- - - . - . - 

* The 8tlrvey of the Kirin and Ahwia has been briefly reccrc:cd In I'ort I. 
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as rapidlv as possible the best route for a motor road between Bander 
A b b b  ahd Kirmin ,  a distance of about 350 miles, and to frame esti- 
mates for rendering i t  fit for such traffic. H e  was directed to keep in 
touch with the local military and political authorities, who had been 
asked to assist him, and he was required to take all military precautions 
for the safety of his party. The British vice-consul a t  Bandar Abbis 
would arrange for liis escort and assist him in the matters of supply and 
transport. 

I f  it had been possible, the most satisfactory plan would have been 
for Major Rich personally to  examine all the 

Programme. existing tracks between Bandar Abbis and Kir- 
miin and weigh their respective merits. Neither 

time nor the small staff a t  his clisposal, however, permitted this proce- 
dure, and he therefore cletermined to  :- 

(a) ascertain from the local inhabitants a t  Bandar Abbis 
which tracks were most likely to prove suitable, 

( t )  examine ancl survey these tracks as far  as possible, and 
(c) finally make his decision. 

The Survey of India personnel a t  Major Rich's disposal was as 
follows :- 

Lieut. A. F. Murphy, 
Subadar Sher Jang,  
* Indian Surveyors : Abdul Aziz, Madad Hasain ancl Gobardhun 

Singh. 
+ Soldier Surveyor Aclalat Khan, 

3 7 Punjabi khalasis. 
Escorts were provieled by the South Persian Rifles stationed at 

Hnndar illbLn~, and local donliey transport mas hired. Major Rich 
~eceivecl his orders a t  Simla on the 6th November 1916, and reached 
Banclar Ahbas via Karachi on the 15th. The remaining perso~lnel with 
tents and iustruments arrived on 1s t  December. Four mont!lu after- 
n-ards RIajor Rich reporteel by telegram the alignment of th? route, 
~ v l ~ i c h  In his opinion was the best. H e  hacl personally travelled some 
2000 miles over three main alternative routes, each of which more 
that1 350 miles in l e n ~ t h ,  ancl over a nnmber of cross routes ~onnecting 
them. By the middle of June the survey of the routes u-7~ c.lmpleted 
and the party returned to India the follominy month. 

The sr~rvejs  were on the 1-inch scale except In difficult pl??el where 
the ?-inch scale mas adoptecl. Planetable traverses were mstll., : ~ l l  dis- 
tances being chairletl, I,eiqhts being observed by clinomtqic.~~, nncl the 
?round for a t  least one mile on each side of the route belnci: ilrveyed. 

The country between Bandar Abbis and Kirmin was nl i l l ( '  same 
ari(1 nature as in Balnchistiin, varyin!. In ])eight 

Nature of cctnntry. from sea-level a t  Bandar Abbis to f!C!(lO feet at 
Kirmiin, with intervening passes, of f ~ o n l  7000 to 

9d00 feet high. Extremes of temperature were met witll, ft'om the 
hitter cold of the pawaes, covered with deep snow in tlle wintci 111ontlls~ to 
the heat of the Persian Gulf in June. Most of the stream I.)& were 

. -- - - - - -  

a Eqn~valent m i l ~ t ~ r ~  ranks of Jemsder nnd Havildar urcord~ng tn slnndlnp I n  
the Rawey of Indin. 





CHAP. VIII.] South Persia 6 3 
---- - -- - -- - . - - - - . - . - - 

dry, and when running water was found it was freqnently'brackish and 
unfit to drink. Vegetation was almost entirely absent except in patches 
round fresh-water springs and streams. Wood was very scarce and water 
was scanty along all the rotites examined. 

The outturn was as follows: - 
(a) 2200 miles of track niarchecl over and examined. 
( b )  1231 miles of track cl~ainetl and surveyecl on tlie I-inch scale. 
(c) 78 miles of traclr chainetl and surveyed on the 2-inch scale. 
( d )  Surveys of Bandar Abbiis on the 6-inch scale and Kirman on 

the  -1.-inch scale. 
(e) The drawing on tracing cloth of these surveys, comprising 

two complete sets of maps. 
(t') Lletailed est,imates for tlie construction of tliree a1 terilative 

motor roads over a clista~ice of 1300 miles. 
The total l e n g t l ~  of chained traverse of 1304 miles by two officers 

and four surveyors averaged 2 I 7  miles per man. The whole periocl from 
their arrival a t  Bandar Abbiis to the  completion of the  \vorIi, inclusive 
of marching and wet (lays-al)oat 1 0°/,--comprisecl I !It; daj's. Work 
was carried on from sunrise to sunset. 

In  his report Major lticli mentioned thc gootl work clone by Lieut.  
Murphy and Subadar Sher J a n g ,  couirnel~ting on tlie excellent arrange- 
ments of these officers ant1 their tact i l l  tlcnling ivi t l~  the Persia11 officials 
and inl!:tbitants. H e  a!so aclino\\rle,l~ecl t l ~ c  great, assistance given by 
Mr. 11'. 13. Howson, H. 13, 31. Consul at  13and:~r Al)b;is, and b y  1~ieut.-  
Colonel Farran and Capt,ain 11,11~li, Comtna~~t lan t~s  of the S o ~ ~ t l r  l'ersiarl 
Ritlea n: Kirman and BarltIar !\lbbiis ~*es~)ecti\.cIy, who supplictl 11im \\'it-11 
mono,y, rations, and escorts, anrl nssistetl I ~ i m  in Inany ot, l~cr wn\s .  

'Phe result of these s11rvt.y~ led to the  select i t j~~ of the  'l'anz-i-ZLgh 
route, a s  rcco~nrnc~~tletl  1)y l\ra,jor l i i c l~ ,  arltl a 

h l e c t i ~ n  of Tang-i-Z,igh 
route. beginning was matlc to o p ~ r r  tliis 111). I'nfol-tunately 

solrre tlrl:i,y occnr~,ch~l i r ~  ~ I ~ s ~ a , t r ~ l ~ i ~ t  l1~ho11r co1.1)~ 
from I ~ ~ t l i a ,  as local lnborlr was r~nol)t ,ai~~nl)lt? in a.u;- clllalltit,y. ~ Y I I v ~ !  
the Armistice was signecl, ollly ~ 0 1 1 1 ~  50 ~ n i l ~ s  fro111 13:!111lnr Abbas Iiml 
been prepared, while the 'I'allg-i-ZiigIl, \vI~ic.h xrns t l ~ c  cbli~:. i~~eering crux 
to the problem, had not, yet tlec'11 tncklctl. 

The very nnsettlc(l collcl i ( io~r: :  ill Scit~t:l~ l'e~-$i:~, nntl 1:tj~k of a\-:,il:il:le 
survey ~)ersounel (lid not pcrlllii of  rill>- f r ~ r t l ~ c ~ r  sllr\.,I?- t i ] '  late 
in 1918. I n  May of t,l1;lt, J.~,:II. tr011h11~ bl.ol;i! o u t  i l l  t l ~ c  Eliir:iz 11~i!r;l1- 
bourhootl. During tllc snlllc r l l o n ~ ] l  tile I,;tsc x* ili~$i!i~c \,.,I;, cl%;~ni~i;;ecl. 
The force unller J~ajol.-(+cllc~l~nl J .  \. l)o~!$I;:s: \\..ts : : . ~ ' ~ : , ~ : i , n l l ~ ~  ;t;crr,z~:c'll, 
and cn ad\lance was nlado as f n l a  a:; j)n.lil;i  n [  tl!,, i'o~rt 1, I '  ; ' I I  l~::!i~:~tn.i~l~..  

Towards the end of ()ctcll,c:. t,lri. fol.c(& I-.,,! J l , i t 2 \ t : ~ l I  tl::' I L ~ ~ I I . C I I  I o ~ \ . ~ ~ I : I F  
S h i r ~ z ,  and a junction \\.as clyt.ctn.l I: I I , , .  : ~i,,;:~. ; I,,,:)!)..: llli<!'. ' .  i 't~innul 
Orton a t  Kazerun. 

A Survey of Intl ia (]etRclll lnc~llt  l ~ ~ ~ ~ ] c ~ ~ ,  ! , I !  i : f  1 .;!. : J i ' . :  i :  ~ ' i (~ l~ i l~ l ) : ln le  
Geaelsl I ) o r ~ ~ l : ~ . '  1 ' 1 . 1  1. C .  ', " ' 

Det~chmrnt  formed. 
e0u1h-wr8t P e r a i l  S.rvpr the u ~ t ~ ~ k i , , ~  ~ l , l , ~ c " ,  / ,,,i illi. . i ,  , , I I C .  : I  forty- 

five n\ i le+ ~<or.;i./,ju,r nntl if <!: . * I j; . i t): :  forward 
idly. The 8llrre.y tlr,t;lc)lmrnl. whicl, v:>i17 ).t, l:: ib ! " i  \: snl,vayorfl, 

f o i ~ n e d  in the of tlliS L l -  t.110 ~ t l i i ! ;  ~ L , ; i r  .*iid the 
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country on either side. O n e  surveyor was detached in December for 
special recon naissanee duties under t h e  Intelligence Branch, but  the 
remainder continued the  snrvey of the  t rac t  of country in the vicinity 
of t,he Bushire-Shiraz rout,es until March 1919. In this month the 
greater  ort ti on of the  Indian troops in South Persia were rnithdrawn, 
o ~ i l y  small garrisons being left  a t  certain points. The survey detach- 
ment however remained In Persia with a view to  carrying out tile 
following programme with Shiraz  as i ts  headquarters :- 

(1)  Correction of the  existing map  within a 1 0  mile radius of 
Shiraz.  

(2) Survey of square A 3 in sheet 17, ss f a r  as  a line through 
Arsinj in-Kavir ,  and south as  fa r  as  F i r Q z a b ~ d .  

(3) Surveys of t h e  following roads :- 
( a )  Shiriiz- Kargmeh-Niriz. 
(6) Shiraz-Deh-bid-hbideh-Isfahin. 
(c) Sarhad route from Shiriiz t o  Chashmeh Khusrau 

Shirin,  north-west of Abiideh. 
All these surveys were completed by the  surveyors, working with 

tribal escorts arranged through the  Governor of FBrs, except (3) (c) and 
the lower portion of (2), both of which areas were too unsettled. No serious 
trouble mas elsewhere experienced, b u t  two surveyors were fired upon. The 
chief difFicnlties were lack of water and the heat. The latter from June 
to September mas severe, especially on the bare rocky hillsides, where 
t,he absence of water was also particularly felt. I n  addition, the warm 
weather is the  unhealthiest time of the  year in South I'ersia and the 
members of the  cletacliment siiffered from the  prevailing diseases- 
sandfly-fever, malaria and jaundice. T h e  last of the surveys on the 
pwgrarnme, viz., the  Shiriiz-Isfahiin road, was completed by the middle 
of October, when heaclqua~.ters were moved to Rilsl~ire, slid the survey 
of as much as possible of the coiintry left unmappecl in the cold weather 
of 1918-19 was undertaken. 

X surveyor was also attached to the  c o l u ~ n n  which was proceeding 
from J i s k  to  G w i d a r  as escort to  a telegl.aph repair party. This sur- 
veyor, Najmrll Hnsain, succeeded in covering a large area, n.111 his map 
has been useful in correcting the existing degree sheets \ V I I  nrere at' 
tha t  t ime very incorrect. Work  p n e r a l l y  was conside~-al~i>- i~iterfered 
with by rain, and by the  presence of the  hostile Khans! w l ~ o  lived close 
to the  area where work was being carrietl 011. I n  adclit~o~l ( 1 )  i11e small 
scale work, a &inch survey of Bishire  Island was completcti. 

The whole snrvey is based on rapid triangnlntionJ cornl~~r.l?cd from a 
base of 6-E7O feet measured near Rfisl;irp. This was 

Triengnlntion. connectetl with the existing l a t i . t ~ ~ f l t ~  and longl- 
tilde stations througll Capt,ain Crooli~:ltn ir!ils station 

a t  the  BQshire Telegraph Ofice, and closed a t  Slliriz on :I, I,nso measure(] 
9011th of the  city. An extension to IsfaIlj~n was also mn.tlt?, but this 
depends on resection from Captain ooolrshank 's  triangnl:~tio~l executetl 
in 1901-02 rather than on the series brought up from Pishire. The 
chief obstaclee to trianquIation in South Persia were the his11 winds and 
the dust-haze which prevailed from April t o  September. On nevera1 
oceasiona r wall of etonea had to be erected to windward before the 
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theodolite could be set up. Prom after the first rainfall in November 
until March the air was particularly clear and the conditior~s ideal. 

The number of stations observed a t  is 65, the number of intersected 
~oin ts  1 10, arid the area of new triangulation 4.800 square miles. The 
total area triangulated in this district is now approximately 10,000 square 
miles. 

The total of outturn of detail survey was as follows:- 
15,685 sq. miles 011 the & inch scale, 

350 sq. miles on the 1-inch scale, a.nd 
24 sq. miles on the -&-inch scale. 

In a letter to the Chief of the General Staff in India, Brig. Gen. 
A.B.H. Drew, G.O.C. Bfishire Force wrote as follows :- 

" The Southweste~.n Persia Survey Detachment has done most 
valuable work since their arrival in the country on 30th October 1918". 
The C.G.S. wrote afterwards, on 27th October 1920 to the Surveyor 
General : " The work done was of great assistance to the Btshire Field 
force a t  the time, as well as of permanent value as an addition to  our 
maps and topographical knowledge of this region. 

" His Excellency the Commander-in-chief collsiclers that  the satis- 
factory results achieved, reflect credit on Mr.  F.H. Grant  and all ranks 
of the Survey Party". 

This detachment disembarked a t  Bombay on the 11th of May 1920. 



W E S T  P E R S l A  

ENTIOX has already been made of the  T~irco-Persian Boun- M dary Commission which closed its labours on the eve of 
the  outbreak of mar with Turkey in 19140. I t  was not till 

two  years afterwards,.-at aboot the  time when the 
I{ ussian roquest. for 
survey assistance. British were engaged In efforts 60 relieve Kut-al- 

Amftrah t h a t  t h ~ s  area anaiii claimed the attention 
G- 

of the  survey authorities. T h e  country was only very roughly mapped, 
a l ~ d  the  Russian Commander, who was advancing towards Baghdad, 
asked for the  assistance of a British survey party. Owing to the very 
large liumbers of officers wlio had reverted to  military duty, and the 
further large drain on the  department for personnel for Mesopotamie, 
Salonika, Eas t  Africa, &c., i t  was not possible immediately to form a 
party. 

Early in Febriiary 1917, however, the  Western Persia Survey Party 

1Vwte1.11 Pers~n Snrvev 
was organized in India  and ~roceeded via Rasrah 

formed, Beh, 191.7. to join t h e  Russian Army,  then a t  Hamadhn. The 
personnel eventually selected in India and those 

who joined later are given below :- 
&Iajor H. 31cC. Cowie, R.E. ,  in charge to  30/4/17. 
Captain 1V.E. Perry, n.E., i n  charge from 1/51] 7 .  
Lieut.  D.K. Rennick, 
Suhadar Hamid Gol ,  
Jemadar Laltan Khan, 
Jemadar Khi tab Gul, 
Jemaclar Ali Akbar, 
Jemadar Gulab Singh. 

The party assembled in Bombay on 28th February, but was not 
allotted passaqes till 6 t h  J larch.  O n  this latter date i t  e~iibarked on 
H.T.  " E d c n ~ l n  ". Further tlelay occurred, however, as I 1.1uours were 
received of a German raider in Indian seas, and it was cons~~lc r rd  unwise 
to clespatch boats singly. Apcordingly the  " Encarla " had t o  n11r011or in the 
harbour till a convoy was collected. Eventrlally on 1Sth 3Ia1t.Il seven ships, 
eqcorted by the cruiser P'?/t-,l,n,,,y ", started for Basrah, which {IIPJ.  reached 
wlthottt itlcidcnt,. From here the party proceetled to Raqhdatl, )Jut o~ving t o  
further rlelays In transport up the Tigris, it (lid riot reacl~ thr latter place 
1 m i - r  \.'pry shortly after arrival, Jlajor Cowie ~ ~ n f o ~ . t ~ l n a t e l ~  
fell t1arr~erou~l.v i l l  ant1 hntl to l)p invalltletl back to Intlia. captain 
W.E. P e r r ~ - .  l l . ~ . ,  O E  the IIesopotarllian Survey Part,y, ~ r l lo  was then 
norkinq a t  Falli l jal~,  on tIlc E~ll>Ilratpr, was a ~ > ~ ~ o i n t r c I  to tI1(3 charge, and 
tol~k over the ~ ~ a r t y  a t  13aghdatl on tile 1st May 1917. Two Inore cur- 
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veyors also.joined from Surveys M.E.F,, and sick khalasis were replaced. 
Rupees were changed into Turkish gold, and these latter after arriving in 
Persia to krans, as Persian money was not  available in Baghdad, and 
rupees mere not current in country not occupied by  Indian troops. T h e  
services of a most excellent interpreter, Najaf Khan, were obtained. H e  
hailed from J i s k ,  had been a n  interpreter on one of H.M. gunboats 
during the suppression of the  gun-running in the  Persian Gulf, and 
held two British medals. 

Preparations being completed, motor transport arranged, and final 
instructions received from the general staff, the  party was ready to  s ta r t  
off to join the Russians, who a t  this t ime had again advanced down the 
Hamatkin-Baghdad road, and whose nearest post was a t  Qizil R o b i t  
about 80 miles away. T h e  fur thest  British post along this road was a t  
Biqubah some thir ty  rniles from Baghdad, so there was a hiatus of some 
fifty miles to be crossed. 

The party left Baghdad on the  9t,h May, a convoy of about forty Ford 
cars, with an escort of two arnloured cars of the  

Part,y Icavcs Baghdad. 1-lGth L i g h t  Armoured Motor Batt,ery ; besides the  
~ e r s o ~ ~ n e l ,  k i t  and rat,ions, some stores for the  R'us- 

sians were carried, ancl two car-loads of wireless st,ores for the Anstrnlian 
(Anzac) Il'ireless Section, wllich was already with t.he Iiassians. 13aquhah 
mas reached t h a t  evening, and the nes t  night Qizil E o h t  without 
mishap, a special column having been previously sent out  about 25 milee 
to Shahl.abin to  safeguard t,lie route. 

Qizil l t o b i t  is on the  river I l iy i lah,  and a t  t,his t ime the Russians 
held t,he east  bank and the  Turks  the west. The  

QiziI nobit .  next  morning when t,he L.A.M. Battery nrent, out  
to  bring in n derelict, car from a few miles out of 

the town, both they, and later the  iown, were treated to a ' ha>t,e ' from 
the T ~ ~ r l ~ i s h  guns. Things became lively, hut  nobody nras hit,. A little 
later thc I~.il .h.l.  Battery and the  motor trxns1,nrt left for Raghclad, snd  
the party thenceforward trekked on foot,, \vitb local rnr~le t,ransport,. 
Qasr-i-Shirin mas reached via KhHniqin on 13th May, the Tnrco-Persian 
B0unda.1.~ being crossed en route. Captain Perry heye r~porttrd his 
arrival to General Radatz, commanding the 1st  Cossncl: 11ivi:;ion. Here 
also the Anzac Wireless Sect.ion under Lient,. .T. I l ' l ~ ~ t t ~  \ \ r ~ s  111e1, with 
whom the survey party was after~varils associated tl~rc<r~:!:r.l;:, its *: tny in 
Persia. 

After a meek's delay, ortle1.s were received frnl;~ tire‘ G . 0 . C .  to  S U ~ I . ~ ~  

along the Russian froni on t l ~ e  nixfiIall, 2nd :lie 
Surrry of Dignlnll 

front. p a r k  ret ,~~rnetl  1.0 K l i i ~ ~ i ~ i n  to mork under I1ic.11 t. 
Itennick, as tlrc 0 .C.  ma,s sick. Tllc lien,t aho~lt~ 

this time was intense, water l1ping :.cnrco in i l ~ e  a.rr3 to l ~ e  s~~rvr ) -ed .  anc1 
often brackish. Ad(letl t o  Illis, vcrj. grcn: tiillirnlly \;.:t:: cslvr.ir~~ncrd in 
procllring cscorts, and R S  ~ c r ( ?  0l)t;line11 ,\.ere n,l~sr~i~itolj- ilia(l('~jlr:l.te, 
llsually only t,hree rifles per s~~~.rc: j -or .  I4von I l~c~sc rxclr 11d to br I)lllleld 
ollt, of l)&l tlaily. Resit]ps tllrls t l r l l : l . y i ~ ~ q  tl?,? s tn r i .  oi' walk tllcy gave 
continaorls trro~iblp, for n l o ~ ~ l l t , ~ ,  I'r.rr;:i! :li 1y r~rlrning olrt of \vat,er. 
and  then refusing t,o l w ~ c p c ~ ~  'I'I1(:l.!- \ ~ R F  l-(b~.y I:tt,lc rliscil~iit~c IrFt even 
at. t h i ~  early stage of tllc rcrolllfic,ll, a.1111 31. !Idis c;i:.tn.~~c,ls I'1-41m Kilssia. 
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On one occasion a party with Lieut. Rennick was fired a t  bv local 
inhabitants, who mere everywhere hostile"to the 

'n"sbitants Russians. Rnssians, but  nobody was hit,. After work had 
been proceeding in this unsatisfactory way for 

about a fortnight i t  had to be stopped, owing to  large bodies of hostile 
Arabs roving about in the districts under survey. Jemadar Khitab Gul, 
with an escort of three rifles, nearly walked into one of these bands, con- 
sisting of about eighty Arabs, and was lucky to get  away unseen. 

It was a t  this juncture, about 8 th  June, tha t  the Russian rank 

Indiscipline oE 
and file decided to quit the Diyiilah front, and 

Russians. forced the hand of the divisional general who had 
perforce to  acquiesce. Undoubtedly it was not 

pleasant ; i t  was very hot, and the troops had orily fur caps and no sun- 
helmets; water was scarce and usually bad; there were no tents whatever, 
the only shelter available being improvised from pieces of thin canvas 
(about one to every three or four men), propped up with rifles and tied with 
bits of string, with bayonets used as tent  pegs. Supplies were as short as 
the lines of communication were long ; there was nothing to be obtained 
from the country, which had long ago been made barren by the Turks; 
and although a large quantity of grain was despatched by General Maude, 
this did not qo far. The following dinner menu of the divisional head- 
quarters officers' mess for four consecutive nights is a sample of the 
straits to which the force mas reduced :-first night, no dinner whatever ; 
second night, boiled rice; third night, no dinner; fourth night, stewed 
apricots. I n  some places if food was available, fuel was not; practically 
t.he only wood obtainable was the timber supports from the flat roofs of 
the bouses, and the thoroughness with which this source of supply wag 
tapped can be vouched for by anyone who ~assecl along the road from 
Kh5nirlin to Hamadan, where nearly every house, except in the towns, 
mas a roofless skeleton. The combination ot' bad or uncooked food, Or 
none at all, brackish water, unsuitable ~ Io th ing ,  and a lamentable lack of 
even the most elementary sanitary precautions, filled the hospitals to over- 
flowing with cases of sunstrolte, typhoid and dysentery. There were no 
medicines, no medical comforts, not even milk for the ecteric patients. 
The doct,ors were there, and some devoted Russian lady nnrp:ss, t o  whom 
life under the conditions that  existed must have been a coxilant night. 
mare; without medicines however they were helpless. Pr~i:tically every 
convoy with food and medical stores was attacked and loc:ed by Kurd8 
at some point on the long line from the Caspian ; if the? escaped the  
tribes, the supplies were requisitioned by units further 1 . .  along the 
line. I n  short, the Russian soldier, gmall though his wa~:'<: may be, mag 
thorouzhly "fed u p  ", and ready to listen to the revolutir :yrg oratorg In 
his regiment,; every tinit had its council, w h / ~ '  told him 
about this newly established (liberty and eqllality', Ijr:i<ht in to  being 
b,y the revolution a t  home. Wily obey his officers, and I-;~I). to figbt) 
or starve, or die of heat or fever tlowrl on the Diyilah, wllfn he was afree 
agent to do what he likecl ? Why not go  home t Tllr G. 0. C. and the 
oficerr generally were in a hope]esa position ; persuasioll Tins tried1 but 
ineffectually, and back they had t,o go. 

It was General Maude's intention tha t  both the allrvny and 
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t,he wirelesS section should return t,o Baghdad, b u t  the  Russian troops a t  
Qizil Robfit retired on their own, and the  Turks  g o t  astride the  Baghdad 
road and prevented tlie return, so there was no alternative bu t  to  retire 
into .Persia wi.tli the  Russians. 

The survey party left Qasr-i-Shirin a t  11 p. m. on the  night  of the  
l%th/l:3th June  and marched till morning. Lieut. 

~asr-i-Shirin quitted. Hellnick and Jemadar Laltan Khan were on the  
sick list, and had t'o travel in horse stretchers. 

The column mas a long one, i t  was very dark, the  road bad, and halts 
frequent. Sar-i-Yul, distant twenty-two miles, was reached a t  8 a. m.  
the next day. Here there was a day's halt  for the Russian rearguard to  
close up, and Subadar Hamid U I I ~  was fortiinately able t o  pick up a few 
of the Tnrco-Persian Boundary ~ o i n t s  on a previously plotted planetable. 
He started a road-area map and carried i t  through to Ki rm; insh~h ,  a 
very creditable performance, as lie had many difficulties to contend with.  
Unfortunately he was just unable to join up with the  Boundary Com- 
mission map round Qasr-i-Shirin, owing. t o  the long march from Qasr-i- 
Shirin to Sar-i-Pul in tire dark. N o  t,r~ang,rnlation could.be carried ou t  
as it was unsafe to  move fa r  off the  road, and escorts were not obtein- 
able. 

Sar-i-PuI is 011 t,he Hiilw%n river, and on the face of the  cliff 
~ ~ p s t , r e a m  of tlie village are two interesting bas- 

Sar-i.rl11 bas-reliefs. relieh. Neit.her are very easy to  find; one is 
apparently considerably older than the other, being 

mnch worn. The more recent of the two is supl~osed to date from abo~l t ,  
2,400 R .  ($., and depicts fignres of men ; the  olcler one is a rough 
represrnt,ation of a man and an a~li~iial.* (IZasr-i-Sllirili too is interesting 
archaeologicaIly for its Sassaninn ruins, the  remailis of a massive palace 
and t,lle \valls of the  psra.ilise' b ~ ~ i l t  by Klinsrr~ l'nrviz about .c. I) .  600. 
r 1 llle ~valls are of massive nnhewn lilnestone, l m ~ l l y  obtained. Arab 
hist,orinlls write of the  vast, ' l)ar:~ilise ' sncl its many and rare a,nirnals 
hunted by this Sassariia~l king, \vho tl;~u\etl thc 1 , ~ ~ l i ~ c e  af ter  his beautiful 
Christ.ian wife, Stlirin. 

On 16th June the retirement \\as cont.illuet1 to t h e  top of tlie Talc- 
i-(:ire11 IIRSS, li,.at ot' all for S O ~ I I ~  l-i~iles of fairly 

Tak-i-Gireh l'nss. ROO(l t llc? .'\I]-i-h1:lhit valley to PC-i-'llalr 
v i l l~ .~c . ,  all,! t l t ~ ! ~  nl) :L v?!!-y sfcel)  a.ntl rc!u;:h track 

for abol~t. a tl~orlsand feet to the pass. 111 pl:~ces t,ll:?lt: were largo Goultlers 
lying on the pat,h, ant1 mall!- (harts bl.olie tlo~vn : It r:ns n 1iiars;el illat t,he 
two l~eavy six-horse \\irelet.:: \vaTgons got I I ~ !  : ~ t .  aI1, hr!t by putting i11  

botll tealils on olle bvaggon, ;Int i  ~~:II I I I : I . I I~!I~I)! : :  II? : '  1, hi,: I., I!:?\- arrived on 
the summit, wit], horses an( ]  1-Ilc.n !l:>n!! I . , , : ' . ;  \.:I ?,ttn.cl\ hr. Kurds 

expertetl l )nt  (lit] not matc,riR.lisc, : - , ! i  :l,.!l; :~.])l)e?.rrci n-:i,s a T11r- 
kish plane, wllicll came to \ \ , I I ( $ I . I ~  t!lr: I:u\..l;;.~r;: l ; x , , ? ~ s  . 

A lon,rside the trsc!k, al,o~lt, 11n.l f \ \  p.y (i!, .  1;, ! !!I? . I  xi: :,i. ?Ilk, whic!l 
gives its name to tile pass. It,  st:lllrls a.l)ol~t :\\.(,.;I;:. ~ , ~ ~ c  1 ' ~ , b i .  i:l;r~i~, and is 
built of large dresset] blocks stone, sotile oi' v.-ltic~l! i1.1.i: r.ni.\.ed. There 
are many conjcctnres as to  its oI).jrct,, hut  i t  is a l n \ ~ s t  r~i.t,aiti;y of the 

~ - - .  - - ---. 

"l'hcae hw-relief$ it i e  l,elieved nrp d w ~ i i h ~ d  in King's " R ~ r m . r  nttd Akknd ". 
tThis  waR, of vonrrc, before t l ~ c  row1 IVRS oonrtrnctetl. 
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Sassanian period. This route is undoubtedly of extreme antiquity, end 
has been traversed by the armies of Babylon, Assyria, Media and 
Parthia in ancient times. 

On the following day the party marched on through the long pass 
via Snrkha Diza t o  Karind. Near the  forlner 

R1lssian in place there mas a brush with the Kurds who lined action. 
the summits to the north of the pass. There was 

a great deal of rifle fire and some pretty shooting by the Russian artillery, 
but  as there were about two brigades of I{.ussians there or thereabouts, 
t7he Kurcls did not venture on a serious attack. 

There was a three clays' halt a t  Karind. This little town is very 
prettily perched on the hillside a t  the foot of steep 

Halt a t  Karin& cliffs, and is well sopplied with excellent water, 
which breaks through a cleft in the hills to the 

north, coming from a wonderful spring about three-quarters of a mile 
above. The little valley above the gorge, with its shady orchards and 
the streamlet ripphng and sp lash~ng along in innumerable little cascades, 
seemed a veritable fairyland after the dreariness of Mesopotamia. The 
t,own itself, with its crooked climbing lanes crossing and recrossing 
narnerous water channels, is very picturesque. It had sufferecl sadly 
from Turk and Russian alike and was largely deserted. while famine 
was st 'arins the few remainin? inhabitants in the face. The Khan, with 
whom very cordial visits were exchanged, was a very striking old man 
of about eighty years of age, wit,h snow white hair. 

On the 20th t,he survey and wireless parties, with a special escort 
of some eighty Rassians, marchetl about twenty 

Flnssnnihid. miles to H a r i n i b i d ,  ancl the following clay to the  
hamlet of Hassanibid, about three miles short of 

n. pass known as Chehgr Zabar. After arrival a t  camp about noon, 
Suba~lar  Hamid Gul went out three miles with his planetahls, and his 
party mas chased and firecl a t  by Kurds; luckily they mere [lot hit and 
returned safely. There were rumours ainongst the Russians that t h e  
might be trouble with the Kurds a t  the pass the next (la,).. During 
the night, Kurds elucletl the Huseian sentries, getting right i ~ ~ t r !  the camp, 
and stealing two Persian transport mules of the survey p;!~'~;;, a con~i- 
derable portion of IJient. Rennick's small wardrobe, and a i'civ c~dcls and 
ends belonging to Captain Perry ancl the wireless sectio:! ; they were 
astonishingly clever thieves. 

On the followin: clay, 23rd June,  Mihiclasht,, some ! :v~nt?; miles 
on, was to have been reached, but sf ; .ol~g Kurdish 

Rncleinns omit to picket 
C'hehir Zabar defile. opposition was met with in the Che!lir Zabar pass. 

The Russian solcliers ref~lsed to ohel; :heir officers' 
orders to climb the hills on either side of the pass to see 1 i ~ n t  they were 
~lnoc~upierl,  an11 entered the defile aheatl of the m i r ~ l c ~ ' ;  ant1 survey 
parties, with no military precautions, and no flank or rear i:uar~ls. The 
kurds mere on the hills in force, ant1 as soon as the hea(1 of t.lle small 
column was well into the pass, they openet1 very heavy fire on the road, 
on which there was practically no cover. 

The result was indescribable coufnsion. The Rnssianu, being in 
front, got  the worst of it ,  and those not hit poured track mlt of the 
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pass, abandoning their transport. Of four a rmy transport carts belong- 
i n g  to  the  wireless section, which came just behind 

l'hc colnmn 
ambushed. 

t h e  Russians, only one managed t o  g e t  back. 
Behind these came t h e  mule transport of the  

sllrvey par ty ;  the  Persian muleteers turned the  animals, c u t  as many 
girths as they could, strewin? the  road with kit, then jumping on t o  
the nearest beast, stampeded the  whole bunch back out  of the pass and 
out of range;  those mules whose girths hacl not been cnt,  soon shed 
their loads piecemeal, a s  the  pace was too hot for  any  load t,o remain 
up for long. The  survey khalasis perforce joined the  general exodus. 
The two six-horse wireless waggons had proviclentially dropped behind 
o u t  of their proper place in the  line ahead of the  survey, having been 
delayed by some gear which had dropped off, and had to be secured. 
They were fortunately able to turn ancl g e t  clear, and then t,he Anzac 
personnel came up with their rifles to  support wha t  was left of the  
Russians, who were reformed some few hundred yards from the  entrance 
to the pass. 

Captain Perry, with the valuable assistance of Subadar Hamid Gnl, 
managed to salve a theodolite which had been 

Surrey equipment 
saved. abandoned, and a t  one t ime it looked as if tha t  

was all tha t  was likely t o  be retrieved of the  
party impedimenta. The Kurds hacl special part,ies in hiding, who, as  
soon as the retreat began, rushed clown to  the  road and looted all they 
could lay hands on. Fortunately the grorlntl on ~v!licIi the  survey liit 
lay was open and in view from the reformed line. The  Kurds had 
got all they could carry from the ltussian and ~vireless tra,nsport., and 
were in a hurry t,o get away with i t  int>o the l~i l ls  before reil~forcements 
could arrive ; in the  encl pract,ically all survey ki t  was 1.ecouerecl. T h e  
Kurrlish riflemen on the hills, of wlio~n hardly one ever s l~owed 
himself throughout the  affair, kept ap interlnitt'ent tire for an l ~ o n r  or 
two to cover the  retreat of their loot'iug pnrt,v, a8ntl trllen rna,cleoff. 
Cast~alt~ies and k i t  were collected, which tool< s o n ~ c  Ilunrs, and finally a 
retirement was made to  the  1)revioas camp : ~ t  t,hc LCr~asinu post a t  
Hassaaibid;  on the way back reinforcements of l~n l f  a bat,t:tlion were 
met, who p~lshed on an11 picket,etl the pass, mhicl~ w a s  gnn~,clecl for  
montlls afterwards. 

It was found tha t  one Itnssii1,n officer ant1 ninr Incn hntl been Irillcrl, 
ancl about, t.hirty-five otficcrs :i.t~d lncu ~vonntlctl, 

Cnsaalties. out of n colurn~l of sonic r i ,q l~ty or r~inety.  112 t,hs 
wireless and snrvey I ~ a r t i r s  o111y one casualty 

occurred, an Indian driver bcinc ~vo~intletl. 0 1 : c  Vel.siar~ ~ i ~ n l e t e e r  was 
killetl and t8wo wonn(1etl. ,,\ 11 i ; l~p I<,IIs:<~;III  i-r,> I I ~ ~ K ) I , (  !~~iilim!s aucl t heir 
loads werc lost,, and nine I31*itisIl ~ ( ~ V O I . I I ~ I ~ C I  I I ! I I ! I ~ ~ , S  n!1(1 a 1:brge anlount 
of the liit of the wireless sectioll. 'i1I~a,t, ~ ~ i ~ h ; l ~ t ,  t,l1,3 ( b : ~ ~ : l i )  f:rccl int,o 
once or twice by Knrcls, ant1 all 111dinn l , i l - ~ . i i l l  -\rr.zs Ilit. This 1na.n hacl 
heen fonnd destitrite n.nd half-nnkeil nc!:kr li:lr.i~ltl. h;ri.iul, I ) ~ . ! ~ I I  ~ o b b e d  by 
Kllrtls, ant1 had at tacl~ed hitr~self to  the s , i r ~ - c j  , , n . l . t . ~  ; unCori;i!nately he 
subseqrient,ly dietl. 

M~hiclasht  wa,s reaclicil on t,hc following (la.?, tlif: 9:lrrl .Tune, and 
Kirminshih on 2 4 t l ~  withon t incider1 t,. On arrival at. ii.il.miil~shih, the  
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survey and wireless parties welit into camp ir. the garden of the British 
Consulate, the building itself having been des- 

liirrninshiill roached. troyed by the Turks. The little Brit,ish colony con- 
sisted of Colonel R. L. Kennion, I.A., t,he Consul, 

Mrs. Kennion, Captain Dewar-Durie, the manager of the Imperial Bank 
of Persia and his wife. None of the survey or wireless parties will ever 
forget their kinduess throu,shout the stay of six months in girminshih;  
everything possible was done for the comfort of all, and much infor- 
mation and assistance was given, without which not a tenth of the survey 
programme could have been carried out. Milch kindness was also received 
from the American Mission under Mr.  Stead, his wife, and Miss 
Comden. As the Russian hospitals were full, all sick were treated by 
arrangement a t  the mission hospital, where Jemadar La1 tan Khan was 
an inmate for many weeks. 

From this time the party hacl to make its own arrangements for 
rations and transport, owing to the impossibility of getting satisfactory 
rations from the Russians, thoogh these a t  first gave advances of monev 
to meet expenditure. 

The first orders from the Russians, received early in July, were t o  
survey the road from Kirmlinsh:ilr back to Karind. 

Sorvey from Kirminshiih 
to Korincl. I n  order to start  rigorous sr~rvey, s base-line was 

chosen antl measured north-east of the town, a 
Istitode ancl azimuth observed, antl proper t r ian~ulat ion commenced; 
this was extended westward along the road, for the l~lnnetablers l o  
stipplement the work already done by Iiarnid Gul. 

After one further trial of escorts from the Itossia~ls, \vlricli proved 
as unsatisfactory as the first, tI1e.v wtlre obtained 

British Consul's help. by Colonel Kennion, who arrnngetl ( I I L ' P C ~  with all 
those tribes which were frien{lly. 111 this may 

surveyors were able to ge t  into much corlnt,rj* \vIlirI~ woriltI llave been 
impossible with a Russian escort owing to triba.1 I~ost,ility. 

About the middle of Jnly there was n hi< rrleetinfi I,:*l,\veen the 
Russians and the Knrtlisli tribes i n  i Ile Sinjibi 

Russians try K n n ~ ~ n d n r  
Bystcm. coan try about tl~irtj .  miles north-west O F  Kirmin- 

sh lh ,  t,o attempt t.0 est.ablirsh f r i e~~ t l  I \. lselations, 
and if possible evolve a ' fi'lla.~.sada,. ' system for guarding 1 \ 1 1 !  roads to 
Karind, where the Russian advanced post still was. (':I !11:1in Perry, 
Lieut. Rennick, and Sr1bada.r Hamit] ( ~ I I I ,  accompanied Col - ~ r i ' l  Iiennion 
and C!apt,ain Diirie to this meeting, in the hol,e of being aljl t30 arrange 
with the Sinjiibi chiefs to survey i l l  their conntry. 

Little work mas pos-;ible on this occasion, I , ~ i t  the c o ~ ,  i;:1.1 relations 
then est,ablisl~erl between the J3ritl.?ll party and 

Areas nurreyerl. t,hc Sitlj:ibi~, resr~ltetl in t.11~ tri;i!i,:r~lntion and 
survey of a11 this p ~ ~ l ~ ~ t r y  to I ~ . I I V ~ ~ ! I S ~ I  :l11(1 * J I ~ R I I ~ ~ ~ ~  

in September. Under Colonel Kennio~r's arrnngcments tv i  i~ ot,llcrtfribes 
t!,e work was extenqletl along the Senna roatl over tl~irt,r I I I ~ ~ ( : S  t o  Mar- 
wiirid, in the ~-\hmaclavand tribal connt,ry, arlc\ westwartl n. silnilal (listance 
to (fihvireh in the Gur in  tribal area, all of which s111.vc.y~ were part'* 
cularly asked for by the Russians. Other surveys rerl~iil.e(1 by then1- 
completed in August, and the reaulta sapplied t o  the Smerfjl staff- 
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were from Kirmiinshtih southwest about  ten miles t o  Zailiin, and along 
the Baghdad road as  f a r  as  Harf ini ib~d.  The  original extension asked 
for along this road to  Karind was not carried out, a s  t h e  Russians had 
retired to Harfinabiid before this section could be reached*. I n  August  
surveys were also started in triba(1 country east and southeast of K i r m ~ n -  
shih, from the  Hamacliin road to  t h e  Kiih Safid.  Traces of all  work 

to the  end of Auqust were despatched by special messengers 
to Baghdad via the  Pusht-1-Kfih country, in case the   arty sholild 
experience any fur ther  episodes of the  Chehir  Zabsr type, and lose its 
original records and maps. There had been no inter-communication 

Baghdad, except by wireless, since before h s r - i - S h i r i n  had been 
yitted in June.  

On the nights of 31st  August  and 1st  September special pre- 
arranged s i ~ n a l s  were sent ou t  from the big  

Wireless longitudes, wireless s t a t ~ o n  a t  Uasrah and received by Captain 
de Graaff Hunter  a t  Fao, Colonel Pirrie at. Bagh- 

dad, and Captain Ferry a t  Kirnlinshiih, in order t o  determine the  
longitudes of the two latter places, t h a t  of the  first being known. 
The signals were repeated later on the nights of 10th and 12th October, 
and goocl longitude determinations were made. A small ' puklta ' pillar, 
with rlpper and lower markstones, was built a t  the  station of the  tri-  
angalat.ion where the s tar  observations for t ime mere taken in connection 
with this longitude worltt .  A s tar  latitude was also ohserved a t  this 
station. 

About this t ime sonie of the party nrere enabled to see the famous 
rock sculptures of Kllushru Parviz and others a t  

Tak-i -~ostan bas-reliefs. Tak-i-Bosta~l,  at the foot of the hills about seven 
miles north-east of Jiirmfinshah. The main sculp- 

tures are contained in t,wo arches cut  in the l i~nestone spar.  The smaller 
dat'es from about a n. -1.00 and the larger f~,orn abnut a.n. 600;  t,his 
latter is over t,hirty feet high, and ahout t,~\-enty feet deep, and the 
carvings on the inner fzce dellicL Kl~nshrn  himself, while those of the  
two inner sides are of hilnting scenes. Close t,o the  sculpt'ures there is a 
very fine spring. 

Zarly in October, C'a.ptain I'erry l~rnceeded to Ha.mad,in for a few 
Cnl>t,  Perry reports t o  d a j ~  to t:xkt: col?ies of the  new ma.ps to General 
G ~ l n e r ~ l  Bara~off at Bara.toff, t11c K.ussi;in commander-in-chief, and tc 

H I I I ~ I L ~ ~ I I .  intervie\\. Coloncl Ro~vla.!ldson, the  British n~ i l i -  

tary attache', on var.ious matters. ;\ t. the snme t ime he wished to ge t  
some warm clothing for t,he detixchmrnt, :rncl to sctt'lc ul; the cluestion of 
1)syment of nlllle t,ransl,ort8, ovel. \vllic,ll t!~(tl.c lind hcen coi7s;derable diffi- 
cult!. wiLh the R~lssian staff a t  T i i ! ' ) ~ ~ ~ ~ i i l ~ ; \ l ~ .  

T l ~ e  distsncc to IIama(l:c~l i s  ll( ':ll,IJ I .!o i ~ ) i l i ~ s .  Aim t~,~.-c~iI~;~--nne mile!; 
{ l l c  [{isit iln clim is l ~ : ~ : . ~ ; , ~ . l .  :vhrl,i- I I i i : ! -e .  nrc! carvir~gs 

1. ' Blsititn luck r a r r l n g ~ .  f 1 : I i l  J 11%. i:;a,in S C L ~ ~ J , -  . , 

t ,r~rc-t ,I~cr~ arc? t,\~,t~---~il,, it):; I:! ,  1 *.\.? t , l ~ e  CI  ff 
. . 

sonic! t,hrco h~lntlrcd fppt, a , l ,ov~  tllc ron(1 ; 1 7 ,  \i : , r :! ,\-! 1' it,:. nrcler of . . . . 
narius the ( h e a t  a h o ~ ~ t ,  ,500 I , . ( , ,  lo celnl)rntu~ 111s i t j l ; r i ; ; -  ,7 :.,.;,::lzment,s, 
--- - -  . -- .. 

~ . -  . -. - . 

* Thv j1111ctio1, wit.[) ~ l ~ ~ . ; ~ ~ ~ ~ ( ~ l l l i : ~ l ~  \ \ . , ,YI, n.3.: , s i , l l l l , l l ~ r ~ l ~  I,; : 1 1 , ;  ( ' > j l i . .  t ! ~  (lraaff 
Ht~nt~cr, xce c : L I D ~ ~ ( . ~  X ,  t F O ~  I V S I I I I ~  $t*(: ( : I I > I ~ ~ , ~ ; I ,  L L. 
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and has trilingual inscriptions in ancient Persian, Susian and Babylonian. 
The tracing and study of this inscription by Sir Henry Rawlillson led to 
the first complete decipherment of cuneiform writing. The lower carving, 
though more worn is probably Parthian. 

Hamadin  itself is the classical Ecbatana, dating. back to at least 
1100 B.C.  Practically nothing is now visible of 

The classical Ecbetana. the ancient Ecbatana except the palace mound to 
the east of the present town, and the weather- 

worn remnants of a stone lion. The  tombs of Esther and Mordecai are 
in the town, and are well preserved and cared for. 

Genera,] Baratoff and the Russian general staff mere all very 

General Baratoff 
interested in the maps, and surprised and pleased 

coInp~imeots the Survey with the amount tha t  had been done under diffi- 
cult conditions in so short a time. Captain Perry 

was thanked personally by General Baratoff, and complimented on the 
work oE the surveyors, especially t ha t  clone by Harnitl Gul in the 
neighbonrhood of Jn~nrBcl ,  which was a dangerous area often visited by 
the Turks, who had outposts in the vicinity. The Russians had only a 
small scale map of Western Persia, and probably no tralned surveyors 
a t  all with them ; a few attempts a t  reconnaissance work in very small 
areas had been made, but the results were of a very elementary nature. 

Dnring the latter portion of September, in October, and early 
November, very large extensions of the planetable 

Estens~ons of survey 
Sept , Oct 1917. survey mere carried ou t ;  to  the north-east, east 

and south-east of Kirrnsneh~h,  i.e. the country 
rountl BisitCin, beyond Sahneh, and in the neighbourhood of Harsin; to 
t l ~ e  sonttl-west, towards the Yusllt-i-Kuh, in the vicinity of Shiin, 
Yalanqir and Mnminai, and a large area farther west to Gilin, where 
a jauction was effected with the Turco-Persian Bo~uldary ~ommissioll 
brlrvej.. 

r 1 l h i s  work would have been impossible except for the tribal escort 
arrangements made by Colonel Kcnnion, who on 

A good record. several occasions took sr~rveyors wit11 him on his 
tours, and throughout evinced the keenest interest- 

r 1  I here were several occasions when survey detachments wf le tired at, 
vh~efly in the Gillin area, where Subadar Hamid Gul's detaf:l~nlent had 
~evera l  esrapes, bat  there were no casualties. The work clone by this 
otlicer was exceptionally extensive and fine tllroughoot and Tor this he 
t h o r o n ~ j ~ l y  cleservecl the awards of the title of Khan S a h ~ b  and the 
Hl~syian order of S t .  Anne, Brcl class, wh~ch  were aubser~ll~lltly made. 
The other surveyors all did gc~od work ; uofortonately 511:~ ~(Iar  Laltan 
Khan, whose record of prev~or~s  survey work in Mesol>otnmia was 
relnarka1,ly fine, was very ill for some time, ant1 i t  was only towards 
the erltl that he was well elrough to go ollt wit11 a I l l n ~ ~ ~  i.lI)le. Lieut. 
K~llnick very successfully carried out the triangrllation t lln't was Poss1- 
i)le, an11 i n  Jtule and July wllen the 0 . C .  was sicli, took cal~nrge of the 
p ' t y  armnqements. A great (leal of tile ~{l ice and q l ~ n r t e r n l a ~ t e ~ ' ~  
work of the party waa very ably carriel1 out hy J e m a d ~ r  (illlab Singb, 
who for this, and ~nbseqiient meritoriolls work, was llro~note(l to the 
Upper Suborcl~nate Servrce. Kt~alasi-dafa(lar Mirza is .i.l+u worthy of 
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special mention for excellent service throughout. 
The situation through the  autumn had been steadily growing worse, 

and  i t  became increasingly difficult to obtain 
situation money from t h e  Russians to  pay for  rations and grows worse. 

transport. After the  end of October no more 
money could be obtained, and a credit hacl to be arranged through the  
Imperial Bank of Persia by cheque on Basrah. O n  20th November, a 
telegram was received from Colonel Rowlanclson a t  Hamadin  t h a t  
G.H.Q. Baghdad wanted the  survey par ty  to  return, and t h a t  General 
Baratoff havlng agreed, work was t o  be closed down and prepa.rations 
made to return via tlie Pusht-i-Kiih. 011  the  2 l s t  General Baratoff 
arrived in Kirminsl i ih  ; lie intimated t.liat he would like to  see all the  
officers of the  party to  say goodbye. The General asked t o  be intro- 
duced to all the  Indian officers and was lhotographed with them. 
Addressing the par ty  he tlianked t.hem for the  'excellent and artistic 
work' they had l~roduced, and stated t h a t  he was communicating his 
great appreciation of this to G.H.U. Haglitlad. The  Russian staff 
was a t  this t ime again malting arrangements to retire, as the situation 
in Russia, and lack of funds, made t,lie position in Persia untenable, 
and the nlen were more than eyer out  of hand. 

At teml~ts  were matle t,o ge t  in touch \vith tlie Wrnli of Pusht-i-Kirh 
to  obtaln 1)ermisaion for tlte party to pass through 

Return to Baghdad. his territ'ory and survey (,I/ /.olc/e, but no reply 
coultl be obtained, and 011 15tl1 December f ~ ~ r t ~ h e r  

orders arrived fl-om G.H.Q. Ba.ghtlac1 that t hr s11rt~ey party nfas to ret , l~rn 
with the Anzac wireless scctiou v i : ~  Q:~sr.-i-Shirin. Colollel Kennion, 
who hacl arranged to procet~l  to Baghtlntl also, no\\, nlacle nr~.nuge~nents  
with the tribes whose cor~utry was to bp cnteretl. Tlitbrc! nrerc heavy 
falls of snow a t  the  entl of I )ecemher. b'i11:~1 ar l8an~t3mrnts  were coni- 
pleted, rations and transport ol~tail~ccl, rind n sta1.1 on t'lte ~ ~ t u r ~ :  
journey made on 1s t  J a n l l a r ~  1918. Cnpt:i.iu l'orry wa.s orclerecl to  
take command of botll srlrve! aurl \\.irc,lp:-.i 1,:trtip:;. 'I'I!,) Chehar %:]bar . . 
Pass was crossetl \vit,l~ great difliicr~lt~. i t 1  n l~liutltn; _: oo\~,~!orn.~, n~::l tlic 
very heavy wireless \\7agxons on this tin! . 2 ncl + ~ ~ i r - c ~ q u r ~ ~ t l g  bct.n.een 
Har ln i tbd  alld Karind iu I , o ~ ~ r i t ~ g  1.2.i1), \ \ - i f  11 tJllc t r.n(lli R, (111agn.1i1.e. liall 
a terrible exllerience. I t  tot,]; eil:l\i.. I r l ) r t ~ . > :  1 0  tlo t\:c!\.c: n~ilca ou tlli. 
first occasion, alld sixteen I~onrs to 1 ~ 3 r c l l  t \ , v e ~ i t ~ ~  niilt':. on the  latter 
day. A British colunlll \ \-as ~ c l l t  tip t o  meet thc  ~)~rlif!"il t?ie pas:; n t  
Surkha Diza in case of t,raable. 'I'llcrc \vas  none? iion~ever, and the 
survey ])arty, reaching BR,gJl~l;t~l [(it11 J : , ! I ~ I R I . ~ ,  ?; C L I I ,  i i ~ i ~  bij1ft.q it1 

Karradah, the  southern s111)11rl, of tllc icily. 
Here the party rlla,tle conll)ink~tl I l ~ : ~ c ~ ~ : :  of 1 1  F: 3-(31.1;. \\'I!ich co~nl)riscd 

in all a.t,oul 4.5(;0 s(llla.re nlilr~s 011 111,. ' . . - i ~ r r  I !  . - : . : I~V,  f ~ r .  ~ ~ c ~ l ) r ~ t l l l ( ~ ~ i o n  l)y 
the vandyke process, xlItl wolll l t l  i ( s  :I I!':lil, ... ( ) : I  ~l~~~ 31  !4tj J : ~ , I ~ I I : ~ Y ~  ]!I1 h 
the party t>rokell i(,s I ) (~l . .~~l l ; '~ i  \ \ - , r , :  I ! r g - v ; ~ s t  rt!~,aleci \\-ltIl t11c 
M~so~x)t,nlniall orgrllizatioll llll(ler t 11" I )il.rr!,cl of ~ i l  I.VC>.P: 1 1  .B.ll'- 



WEST A N D  N O R T H W E S T  P E R S I A  

THE energetic measures talcen by t h e  British in South Persia 
and the  efforts of the  Anglo-Russian '6East Persian 

E B ~ ~ ~  of the Col*don" had had most successftzl results in prevent- 
debacle in Asia. ing the  seeds of German intrigue from bearing fruit, 

so long as  the  Russians remained staunch. With 
the debacle of the  Russians however, Germany had visions of a new line 
of advance, by  Batum, Baku and Trans-Caspia. 

Towards the  end of 1917, preparations mere made to send a German 
Army Corps to  Baku. Turkish and Austrian drill sergeants crossed into 
Afghanistin.  I n  remote Turkistiin, the  over-full Russian prison camps 
mere opened by t h e  Bolsheviks, and a horde of German, Acstrian and 
Magyar prisoners, who had no means of livelihood except by fighting and 
plunder, was let loose. German emissaries of t h e  "Kaiserliche und 
Konigliche Ost-Indisches Abteilung", under the  Bolshevik wiug! labour- 
ed hard t,o organize these motley elements into battalions and br~gades of 
some fighting value, and i t  became necessary to counter this effort by 
some form of screen protective to India. 

These measures took the form of three missions. The first under 
General Dunsterville made its arduous way to the 

Despatch of the t,hree 
Jliseiona. Caspian shores, and helped to  mnlre hist!~ry a t  Baku. 

T h e  second under S i r  Wilfrid Malleson l)~ished up 
along the deserts of the  Eas t  Persian Corclon to Meshed, anti in Trans- 
Caspia t aught  the  half-trained Bolsheviks how to run;  whil;: :he third, 
the  tiniest mission of all, under Sir George Macartney, to 
Tashkent, and argued with the  Bolshevik Commissary, 'Si rul  the 
Baker". 

This  chapter deals mainly with the  survey work done iri connection 
with the  first of these miesiohs, i'l,ci,arations 

'.DonsterforceS'. were made in December 1917 for the  :ir,spatch of 
General Donsterville's force. It lefi ~ ; l ~ h c l a c l  t,o- 

wards the end of January 1918, about the  t ime of the  i'l*li~rll of the 
srlrvey detachment whose activities are  described in thr: 1nq:I cpl~a~pt'er. I t  
became necessary now to  construct a road fit for mecIla~ric-,:rl transpolst 
upon which Dunsterforce must rely for snpply. Totvnl-(1.: t,he end of 
May, this road had been rendere4 for wheeletl t~,?~lsport , ,  and 
troops were sent throngh western Persia to  p r r i s o n  i<irrn~llshih, 
Hamadin,  and Kazvin. General Dunsterville himself entered tllc lat,ter 
place on the  1st June  1918. A week later the  remnants of the lhlssian 
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forces left Kazvin for Enzali, the  Caspian por t ; )  they were ineffec- 
tively opposed a t  Manjil ,  by the  Jangalis,  an  outlawed Persian tribe, led 
by German officers. British troops -now occupied Rasht  and Enzali, 
while t,o safeguard the  L. of C. back to  Raghdad, support against t h e  
pro-enemy sections of the  Sinjgbis was given to t h e  Gu1.5n confederation 
of Kurds; tlie other sections of t h e  line being protected on the principle, 
"Set a thief to  catch a thief". 

These events led to an  extei~sion of survey activities into western 
Persia. It was most desirable to  connect Captain Perry's work with 
that of Mesopotamia, and also to coust,rt~ct an accurate map of the newly 
occupied areas, wherein operations might  take place a t  a n y  t,ime. 

A detachment was therefore formed by the Deputy Director of 
S u r v e y  a t  Baghdad, ancl put  under the  charge of 

N.'va Survey Lieut. D. K. Renniclr, who \\.as recalled from 
Detachment formed. 

Hillali, on the  Euphrates. T l ~ i s  officer left Ragh- 
dad for Persia on 20th May, and reaclled P5-i-'Fali the  following day. 
After experiencing great difficulty in get t ing his Ford cars over the  
Tak-i-C+ireh pass on the 22nd Maj-,  he piislied on to Iiirni:insh;ih. The  
condit,io~l of the  people along t'he road was awful. They were a t  t,he end 
of a terrible winter, and t,lionsaods had died of starvation; !-he survivors 
jvelae tnetely living skelet,onr. I11 K i r m i n s l ~ i h  it,self, the richer Yersians 
did nothing to  hell) their hapless coontrjrnien, and people I:tj. dying in the  
streets. It seems increclible, b u t  it is a fact, tha t  h u r ~ i a ~ ~  Hesh could be 
~)urcllased a t  one time in the bazars of tlie town, ant1 i t  is I-ecortlecl t h a t  
in Hnmadcn two \vomeu \\.ere stoned to death for I i an~ki~ lp  tleatl babies. 
This situation was relieved as far  as l)ossible by t , l~e staff of l)uns~erf'orce, 
who ol)ened relief centres. 

Lieut. Kennick made his o\vn a rmnge~nents  n. t  I<ir1n.;lns11;111 rnit,h 
Colonel Kennion, the  Hritish Consul, ni~tl  wit11 t'he local niilitarj, st:~fl? of 
(fellera1 ~ u n s t e r h l l e ' s  L. of O. Per~nissiou from the latter to Inove 
froln the main roads was dificnlt  t,o obtain. T~sibal esco~sts \\ere 1 lic~,oSore 
eml~lo~ecl,  b a t  they were lazy, and, for stiiT l ~ i l l  c l i ~ n b i n ~  a\\-a,!- I ' I - ~ I ; ~  tile 
roads, most n n ~ a t i s f a c t o r ~ .  Ofhen for his triangnlat ion :r~rcl tletnil snyc\y, 
Lier~t,. Rennick had no option but, tto leave l ~ i s  escort bel~i~r t l  ar~tl  \\.,;I.!< 
alone. His series lay Iargcly in the al.ea of the lia.li;i\vnutl tribe an, ]  to -  
wards Salineh, where he reeeivocl a.ssistance f~.oni tho Persian gove~ . l~or .  

RiIeanwliile it had been tleritled tl~iit the scope of survey \\.orl; I~atl 
witlenctl in \\.cs!crrrl I'ersin to s11cI1 :\I) C S ~ ( > I I ~ ,  t,l~n!, 

MRjor r\ssalnep t,Il(b I ) e ~ * s t r ~ l ~ ~ t ~ l  s l~o~t l i l  1 1 c ~  i I I C ~ C : L I ; C ( ~  R , I I ~  l)lapetl nutlel chnrgc. 
the  chn.rgc of n nlore sci i i~~a oflicer ;\fajor E. 'r. 

Rirli, it. E., was tIiel.efore o~,tIere(I to t;~Ii!. n i r r  cnl~lra,ll. I Ie  a.~*rivetl 
a t  I(irm%nsh;ill on tile 2:3rcl J I I I I ~ ,  ant1 f r o ~ n  t11:rt t l : ~ ~ f b ,  tllrt \vl~olc detacll- 
ment became part of the  I)nnstcrfb~,ct?. ' r l ~ c  l ~ c ~ r , . ~ o ~ ~ ~ l r ~ i  I I ~ I Y  i~~cl~i t lc t l  Lieut. 
Rennick, demadnr T,alt,an K l ~ n n ,  ant1 snl.\-c.\ (11.:: ; \ l i  .11;11,:1.. A , l r~ l~amn~ad  
Akbar, Khnshal Khan ant1 Alir :\htlnll:rl~, all 01'  t l~ t ,  ~ I : I , \ . I . !  :I' I rltlin. 

It was originally inte~~t ler l  lo carry on1 a, : ( I I ~ ~ . ~ P I . - ~ I I I . ~ ~  L , ~ ~ ~ , ~ . ( l j r  of t.11: 
~ r ,  1 1  1 1 I I o I l > i~ l~s tc~ .v i l l e  

Progrnmme i t  nrns ar~.anzetl i n  t11c first. 111:l t~r .  I.11 :.n:,.,.~,\. : I . ~ I I I I ~  the  
following Innin rot~tcn, ~,.cb~~r~':lll>. fill :I.  \ \ . i t i t 11  of 

twenty miles:- 
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( a )  Hamadan to  Icazvin. 
( 6 ) Kazvin to  Tabriz via Zinjtin. 
( c ) Hamadtin to  Zinjtin, direct, via Bijir. 
( rE ) Kazvin to Enzali. 
( e )  Tehr in  to  Hamadtin, direct. 
(* f )  Kazvin to  Tehrin. 

A t  the time of Major Rich's arrival a t  Kirm~nshlth,  Lieut. Rennick 
was extending his triangulation of the  year before, towards Hamadin. He 
now undertook the survey up to a point halfway between Kirmnnshih and 
Hamadin, after working out the positions of sufficient triangulated points 
for the surveyors, the work to  embrace an area twenty m~les  wide and 
the hills on each side of the road. Major Rich with one surveyor went on 
to Hamadin,  where he was delayed ten days for lack of transport. He 
utilised the time in commencing the survey of the town and surrounding 
area on the 6-inch scale. H e  then proceeded to  Kazvin, reaching it in 
the middle of July, when he was put  on the strength of Dunsterforce, 

Lient. E. C. O'Sullivan, with Srrbadar Harnicl Gul, and Jernadars 
Khitab Gul  and Madad Husain, joined Major Rich 

Details of work. from Baghdad a t  Kazvin towards the end of July. 
A base was measured here, and observations taken 

for latitude and azimuth to enable Lieut. O'Sullivan to  triangulate from 
Knzvin towards HamaclAn. The latter connected his work with Lielit. 
Rennick's series in the miclclle of August a t  Siahdahiin, on the Kazvin- 
Hamaclnn road, about '20 miles from Kazvin. Lieut. Rennick then tri- 
angulated from Hamadin  to Zinjtin via Bijiir, and Lieat. O'Sullivan 
towards Tabriz via Zinjiin. This was however interrupted by the 
Turkisli advance from Tabriz and was not completecl till August 1919. 

I n  August 1918 Major Rich with Subadar Hamid Gul was sent 
with the main body of Dunsterforce to  Baku which was threatened by 
the Turkish advance from Tiflis. Large scale maps of Bnltu and the 
surrolinding country mere obtained, redrawn in English style, sunprin- 
ted and issuecl to the troops. 

There were no large printing frames in tlie equipment., but some 
were obtained from the workmen's committee, then managing the oil- 
works. Besides Subadar Hamid Gul, the only assistant-s were t w o  
Polish ladies for the fair drawing, two Polish children who \vc:re taught 
elinprinting, and an old Russian woman who made the sensibized paper. 
Major Rich and Subadar Hamid Gul recrossed the Caspia:l Sc;t on the 
evacuation of the town. 

I n  September, while Jemadar Khunhal Khan was coml~lcting the 
large scale survey of Hamadin,  Subadar Hamid (;ti1 rnapl)rrl the Kazvln- 
Zinjin road ant1 Lieut. Rennick and Laltan Khan, the ~i j i r -I-Inrnad~n 
road, with the intention, if weather ~er rn i t ted ,  of m o v i n ~  t.0 thf: Zinjin- 
Hijilr road later. The triangulation OF the last named mas coml)leted by 
the beginning of November, and Lieut. Rennick with k1111sIlsl Khan, 
trnd T~altari Khan, the last of whom had been sick, slrortly left for  
Baghrlad. 

Dnrlng the same time, Mir Abdnllah and Muhammall Akbm were 
working under Major Rich's personal supervision froin the lligll l)M8 
between Kazvin and Hamadgn to the former place, and Liekit. 0' Sullimn 
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was surveying the Hamadgn-Zin jfin road. Having completed this, the  
last-named took up the Kazvin-Tehrgn triangulation, \vhich he finished by 
the beginning of November. H e  now turned his energies to  the  Manjil-  
Enzali section and completed t h e  triangulation to  the  foothills near 
Rasht, where the  flat and densely wooded nature of the country forced him 
to suspend theodolite obser~at ions .  ' ro~vards t,he end of December he 
commenced a subtense bar traverse from Rasht  to  Enzali. 

With most of these operations from September to December, i t  was 
a race against time, i t  being of t h e  utmost iniportalice to g e t  the  high 
sections completed before the  winter snow checked t'lle operations. By 
the end of 1918, the  detachment had completed the following work :- 

Triangulation :- 
Lieut. Rennick. . . . 400 linear miles. 
Lieut. OISullivan. . . . 400 linear miles. 

Detail surveys :- 
O n  the  a-inch scale along the main rout,es, generally ou a 

width of 20 miles, . .  . . . .  . . . . . . . .  . 10, 500 square miles. 
O n  the 6-inch scale, the  survey of Hamadan town had 

been completed. 
In the thawing ofice established at Kazvin, numerous draivings and blue 
prints of the  field maps had been completed for Ilnnsterforce. 

111 addition to this, the  orizinal t r i any~la t , ion  of t,lie Western Persian 
Part,j-, describetl in last chapter, hat1 Lecn con- 

( ' c ~ ~ ~ ~ ~ e c t i o n  n-it,h 
Jlesopot,amia. nectcrl t(l1roug11 t,o tha t  of Rfeso l~o t~a ,~~~ia  a 11d the 

boundary work by Captain cle (;raa.fl' H ~ ~ n t e r .  
This officer had b ~ e n  working in Persian I<nrtlist,;in (Gur;in li111.d nreaj, 
nort,ll-cast of Uasr-i-Sl~irin, from early In Jnue  till t , l~e eutl of Airgust, 
though the country was i11 a very tlisturbecl state t l~ronghout~. 1111 i111por- 
tant link was thus  effected. 

The programme a t  the beginning of l!!l9 was :- 
' a)  Ka.zvin-Telirii~l, . . . Snrve? U I I  n. 10 niilcs \\;itltl~ 

ttnc.11 sitlr, of t,lit? 111:ti1i 

rnacl. 
(L) R4an;jil--Euzali, . . . S u r ~ e y  O I I  n 4, nliles niidth 

owi11:: to  clcl~sc j!iligle. 
Later the  follow in^ itcms \\.we ndtlerl :- 

.7 

(c) Zinj%n-T:il~~.iz, . . . >- 011 a 10 iniics u - i ~ ~ ~ , 1 1 ~  
( I / )  Telirin-Haniad::.~, tlircct, 
( c )  H a n 1 a c l i 1 - v a r ,  n;,- a n  :~ l t c r~ ln  t . 1 ~  rnr:tc to 

I l:c ens+,, 7 voicling ilie 
!\ siitl5hitl l > n E ? .  

( , I , )  Enzali-:\sta.r5, . . .  l y : ~ !  b\,xr~.ls : t i ~ ( l  ~ ! t . ) i i i ~ - w ~ s t -  
\ ; , I  i.1:: ;>.IonK 11:e C1n::pian 
:<(':I, LO:; : : ' .  i .11 n \~i t l t l i  of 
,I. n i i l i , ,  . 

All the nbovc werc rompletctl by t.he n i ~ f ~ i t n n  oi' 1 2 c-ml i t  (4 
from Tehrin  to IIan~atl:in, direct. w l ~ i c l ~  n.:ts :?.I~:~r~~ltr!lc~: rot. I i~~ancial  

r 1  reasons, and part, of ( ( I )  in the r ~ ~ i ~ l ~ I ) o n r l ~ o n t l  ol' 'i'';l!i.:i~i. I  is n-as 
delayed owing to political dil3cnlties, 11r1t \\.:is ii!\l-ilt-ti by Ollbadar 
Hamid Gul in .January 19120. 
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The Kazvin-Tehrln survey was completed in February, except the 
small area near Tehriin above mentioned. Lieut. 

Details. O'Sullivanls traverse from Rasht to Enzali was 
also finished in the same month. Major Rich, 

who met Lieut. O'Sullivan a t  Enzali, ordered him to continue his 
subtense traverse along the shore of the Caspian from Enzali to Astari. 
This mas finished by the beginning of April, Lieut. O'Sullivan returning 
to Enzali by boat and proceeding to  Zinjin to take up triangulation 
from here to  Tabriz. The  detail survey of the Manjil-Enzali road, and 
the Enzali-Astari coast was commenced in February. Both of these 
districts lay in the country of the Jangalis and the work was delayed by 
the Jangali rebellion. They were both, however, finished in June, by 
which time Lieut. O'Sullivan had completed the triangolation of the 
Zinjin-'l'abriz section. The detail survey of this strip was therefore 
taken up ancl completed in November. 

I11 the Kazvin-Tabriz series, Lieut. O'Sullivan fixed two points, 
Tabriz peak No. 1 and Tabriz peak No. 2, cornmon 

Junct ion  wi th  Hnssinn 
tr iangulat ion.  to  the Russian triangulation which emanated from 

the Caucasus. 

A comparison of the dual fixings is now given:- 

Lati tude.* 1dongitndc.t 

-- 

Difference -4.6.  981-77  
. 1 -- 

Height. 

I 
Tabriz peak 1 0's. 9' 26.' ]Y 

No. 1 .  I R. 1 9 1 2 8 1 4 6  
46' 2 '  14.-"83 

23 1 - 1 9  

I I 

1 -  - 
Difference +1O.3-ll 1 8 2 1 - 90 

- ---- - - 
! 

,&,I, pwk / i:s. 1 38 13 3 9 . 6  4 19  14.2  7219 
No. 2. 38 1 2 9 . 2 6  146 20 2.11.0 

Lient. O'Sullivan, after ~ o m  pletillg llis t.ri,ngnln,i i ( 1 1 1  a8t. Tabriz, - 
* O'Snllivnn'r vrr lne~ tare in  his  field terms except  ns rcgnrtls lici,.:lb: : )lilt theee 

h e c o m ~  expressilrle in FRO terms a f te r  tile perRIRn ~ , ~ i l l n g l l ~ n t i ~ ~ l  112~: l ~ t ~ l l  roml)ilcd. 
'rile I ~ I ~ U R ~ R ~  lollgitudes which were expressed in term8 of  Ferco rnc~.irlinn (defl"cd 
!!I)' weat of Pari8 Observatory, nbioh  ia 20 201 ,'?J."~B E a s t  (3rpc.ri\\-irl1) bnve been 
d i m i n i ~ h e d  hp 17' 39' 96."06. 

t ' h e  Baghdad drawing  office prior t o  this connection,  I I O ~  Iwen npI'lying a 
correction -62  feet, to  height^ on Rn*8iRn ( 2  versts= 1 inc.11) : en t,hgt, 3 fnrther 
cilrrcctinn O f  - 22 fcet wan npplierl. fjnhserlneutlg tllis s d d ~ t i o n a l  C O ~  1'ection 'yaclmod'- 

ticd to - 17 f e c t  i n  view of fa r ther  information. 

7329 

Mean difference. 
O'S - R. + 11-"83 

-- 
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proceeded to M i ~ n e h  and made arrangements for  the  detail survey t o  
be carried out by Jemadars Ali Akbar  and Khitab Gul. H e  then 
travelled to Enzali and fined points for a n  air-photo survey of Enzali  
town. 

A t t h e  end of February 1919, Major  Rich went t o  Tiflis to  organize 
a drawing office for advanced G.H.Q., Black Sea 

TiElis Drawing Office A 
opened. rmy. T h e  Russian maps of t h e  Caucasus had t o  

be redrawn and transformed into English maps with 
conventiona,l signs, names, scales, footnotes, &c., all  altered to  the  
British military style. After a month a t  Tiflis, Major Rich returned 
to Kazvin, and arranged t o  close the  drawing office there, when the  traces 
for vandyke printing of all tlie +-inch Persian surveys had been comple- 
ted, a matter of another month. H e  returned to  Tiflis in April, and till 
he went on leave in September, his chief work was the  superintendence of 
the ofice here. Nevertheless lie still remained in administrative charge 
of the survey detachment in north-west Persia, visiting i t  in J u n e  a t  
Tabriz, where he measured a base with Lielit. O'Sullivan. H e  also 
visited Kars  and Batum t,o report on and malie sketches of the defences 
of those towns. 

The organization of tlie Tiflis drawing office was rather a case of 
making bricks without straw. Major Rich had only 

Orgauizntiol' dr.zn,iu,o office. of ' lf l is  one ex-officer with very little experience of map- 
ping, whilst his drawing equipment consisted of his 

own personal instruments, a paint box, and a few rolls of ferrotype blue 
printing paper. H e  had to  search for more instruments ill Tiflis and 
to get a printing frame made locally. I n  order to  provide personnel, lie 
at  ollce enlisted six Russian ladies and one man, all  of whom he had to  
teach the rudirnent,~ of drawing. Their progress was mar\~ellous, for 
they were infomed t h a t  any  one who could not trace a map neatly at the  
end of t.en days would be dismissed. They were all able to  do this by 
the end of the  first week, except one, who had to he discharged. 'l'hey 
also learned to  transliterate Russian names into  En!+lisli by a regular 
system. B y  the end of the  first mont,h t,he ladles were all very 
satisfa.ctory "draftsmen", good hand printers, and ccald tranc;lit,srate 
names. I n  April and May the office establishment was gr.idnall.y 
increased t o  twenty, the  st,rengtli a t  which it remainet-i till closed clown 
in September 1919. 

The outturn of this clrarving ofice consisted of sixty maps on tlie 
sca.le of 5 verst,s t c  1 inch;  thirty-six maps o n  

Ont.tnrn. t,he scale of 2 verzts to 1 inell of psrts of 
Aza,rb,iijnn l~rovincc cf Persia; t,went'yone mi$- 

c e l l a n ~ o ~ ~ s  military maps conll,ilccl 011 various ::cnlcs, and  n nr!l:;bor of 
sonprints for issue to the  t,roops. BIa,jor Ii,iclr rcportctl very I~fg$~ly u n  the 
way his drawing staff workctl. 

Major Rich went, on lenrrc to the Ullit,ctl l i in~:.dom v i : ~  Cons:antiltople 
in the middle of Septembcl. 19(!) and Lieat.  OIS:,lliv:t.~l over tl?c 
work in nort,h-west, Ye~.si:l,. T1hc Inti,e~. was cll!>:n;:ccl i k r  \i.u~.k for the 
N0rt.h Persia Force a t  Kazvin t,ill the r)tll Novcnll,c:, w h ~ r i ~  ii.: closet1 
work in I'crsia, ant1 retllrnetl to 13n.ghdncl in Jnulta~.y l!!.'O. Suba,dar 
Iiamid Gul, who remained under t ,I~c Ilritish Mililary A1;t nche' 31; Tellrin 
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- 
to complete some local surveys near the  capital, reached Baghdad short]r 
afterwards. 

The  total  area in north-west Persia surveyed by the detachment 
was approximately 24,800 square miles on a scale of &-inch to olle mile, of 
which 10,500 square miles were completed before the  end of December 1918. 
Large scale. srirvejs of Icazvin, Rasht,  Enzali, and Kirrninshih were 
carr~ecl out with the  assistance of air  ~ho tographs .  In  addition, a 
thousand linear miles of triangulation and a hundred linear miles of 
theoelolite haverse  were completed, along the  main routes in Persia alld 
the shore of the  Caspian between Enzali  ancl Astarii. 

When Major Rich sent in his report up to  the  eucl of December 1918, 
he drew attention to the  good work done by Lient. Rennick in the autumn 

of 1918. This  officer l~acl previously clone well 
blajor Rich's Reports. under Captain Perry in the  Western Persia Party, 

ancl also in Mesopotamia. Major Rich also menti- 
orled the  signal bravery displayed by Siibadar Laltan Khan in saving 
the lives of his khalasis when att'ackecl by Kurds,  for which he subse- 
cluently received the  Inclian Distinguished Service Medal. il most 
regrettable incident occurred in December 1918, when Jemaclar Madad 
Husain was murclered by Persians near Z in j in  just  a s  11e was leaving for 
Baghdacl on completion of his work in Persia. 

I n  his final report Major Rich mentioned the excellent work of Lieut. 
0' Sullivan, D . c . M . ,  a point which was fully enclorsed by this officer's 
previoas recorcl both as a soldier in the  Great  W a r  ancl as a surve-y officer 
on the  frontiers of India  and in Mesopotamia. Between August 1918 
and J u n e  1919, Lieut. O'Sullivan carried out  more than 8000 square 
miles of triangnlation ancl 100 linear miles of theodolite srtbtense bar 
traverse, compiiting his work as he moved from place to  place. He 
had almost to be forced to  take a day's rest now ancl the!], lest he 
should break down from overwork. 

Ttle work of two other detachments shorlld be recor~led before 
closing this chapter on surveys in Rtbstt.rn Persia. 

Pusht . i -KiLh survey and Both, as  in the  case of tha t  just cleczl:~,il~c.d above, 
I~oundnry work. 

were offshoots frorn Baghdad. Tl,r' !irst to be 
mentioned is the  survey of the  Pusht-i-Kiih country, i l l  L ~ ~ r i a t a n ,  and 
mas directly administered by the Deprlty Director of Survcj-s ;I: Baghdad; 
while the  second, t,he examination ancl recoostruction of : ? ~ c  boundary 
pillars, was controlled through the Civil Commissioner. 

As has been mentioned in Chapter VI I ,  i t  was f i~~i i ' i : .  sett,led to 
send a survey cletachment under J i : ? l ~ t .  Strong 

Lient. St rong incha rge .  with the  geologists of the A.I-'.(: i ! .  illto 
Pusht-i-Kiili towards tho entl of' ,I ln.~,cll l g g o -  

'l'his detachment ~ t a r t e t l  work frorn hli-al-(iharhi on -I<tl~ \ i ) l , i l  [ in]- 
shetl on the  Z!)th J l ~ n e .  'L'ttere was tile usnal clifi~icult,~~ 1 1 1  I ~ p ~ f i l ~ $  the 
sprvey stations of observation nfqr  Ali-a]-Cfharhi, h a t  a i ' f c ' l  ~r~cnslll.lnR a 
new base ant1 u l , s e r v i t ~ ~  for l a t i t r ~ c l ~  ant1 :~ .z i rn~l t l~ ,  T~irrnl,. SI 1.(111: colln('cterl 
his tr ianytlation with the ol(l work on the Tigris ant1 ~ : ; f c i ~ ~ I c d  it, t o  t,he 
Persian foothills on the  1lorth. J[irage wa.9 vcry ~ I , O I I ; , ~ ( > S O ~ ~ ~ ?  31 t h a t  
t,irrie of the  $-ear and observations therefore diffict~lt , ;  h111. : I I P  ~ o 1 . l ~  ('vent- 
ually closed tvithortt apllreciable error on the ~~;tl,illl:ib~(l-Jli~lltlRl~ 
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triangulation. 
The Pusht-i-Kiih is uninviting and desolate. The  lower hills consist 

of the  broken Jabal  Hamrin, 'about 1000 feet high, 
Description of  conntry, running from north-west to  south-east, where 

water is scarce and bitter. Parallel valleys and 
higher ridges lie behind the outer hills, a s  fa r  as the  main limestone 
range of the Kabir  Kuh ,  the  highest point of which, Kiih-i-Warzaran, is 
9171 feet above sea-level. T h e  lower hills are thinly covered with dwarf 
oak, but wooded areas becotne more numerous and denser towards the  
higher ground. Except  in the Ab-i-Donan valley a t  the  foot of the  
Kabir Kuh  there is little cultivation. 

The Wali of the  Pusht-i-Kuh, Ghulam Riza Khan, had two sons 
with him, Sardar Ghulam Shah Khan,  the elder, and Yadiillah Khan 
Asraf a1 Mulk, governors of the  northern and southern provinces of the  
Pusht-i-Kuh resl~ect,ively. Lieut.  S t rong  iuterviemed them and found 
them all very polite, though they objected to  the survey and oil explo- 
ration, and wanted to  confine operations to  the  Dilurfin plain where oil 
had already been located. 

Tllroughout t,he course of t h e  survey, the  party had the greatest 
difficulty in obtaining supplies, and i t  mas only 

Supplies. throuah the great  assistance given by the A.P.Os 
of Ali-al-Gharbi and Badrah, who sent them 

supplics from time to  time, t h a t  they were able to carry on. A t  one time 
provisions were obtained from Kut-al-Amlrah, bu t  such a course became 
impossible owing to  the situation in niesopotamia. 

The area surveJred by Lieut. Strong and his section was 3500 square 
niiles on the  &-inch scale. The  transport mules 

Outturn. came from Ahwiz,  and mere found admirab!y 
suitecl to  the  difficalt cotintry. There mere no 

proper roads, and all the tracks were rough. There was very 1itt)le 
grazing, and the inules mere fed on imported barlej.. 

The section reached Rlanclali on 12th J u l y  1020. 3iesopotan;ia was 
again in a state of ferment. A week after i t  had left Naf t  I<hanah, the 
A.P.O.C's oil well north of Mandali was attacked, and t he  British enp-  
loyees were obliged to leave the loca'lity. 

There was another matter t h x t  cropped up for settleme3t i:. 1919. 
This  was tlic qaest,ion of t'he boundary kctweet! 

Bonndary dispntes. Iraq and Persia. T i ~ o u g h  the dsmarcaficn WJ..~ 

the last  peaceful a c t  d o i ~ r  conjointly b ; ~  R L I S S ~ ~ L I C ,  
Turks, ancl British in 1DlJ~)  the disturbances of the  Grer,t War had 
grea.t,ly upset the settlemeut, ancl sqns~l;h!-:: x:ii.re occnrrit?;: 811 a long  the 
frolltier. Tlle Civil Co~n~~i i s s ioncr  n' :;a!:l~,.!n:l :,iie:.efoia a:m,:lgxl tlrat a, 
sma,Il mixed commission s l~or~l t l  1,c n]~lloilitc:i! tn  ~r9t:~le t!!e ~ r . i ~ o u s  ques- 
tions involvcd and to re-erect t , l~e Gr~licll ;)ill:~rs. . . 

Khan Bahadnr Shcr Jang. tvlio 11:ttl t?:12!1 nrl t!ir? or:..~!i;n': c o ~ n ~ n i s s i ~ ~ l  
wit11 C:olonel R,jtler, n-;~:; n~r.i!:~:~!c\, ant1 was now 

IZ .13. S l ~ e r  ,Jn11g 
i l l  charge.. al>poi~i ted to carry out tli? n ;.I.!; r;n i>:.!lnIi of Irfici. 

Ol)eratio~ls commcncctl o n  th;. G f i l  ?ij , : , i l  1920 a t  
the little village of Kanibez on the H u l w l n  river, so14ze 5::vci: i;;iies east  
of K h ~ n i ~ i n ,  where there was a disp~i te  on the location o: pillar<s 51, 52 ,  
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and 53. The  commission then worked southwards along the frontier, 
repalring the  pillars as  f a r  as  No.  22, on t h e  Duwarij  river, which was 
rebuilt on t h e  6 t h  May.  Afterwards t h e  par ty  left  for Amirah where 
i t  took ship for Milhammarah. From here pillars Nos. 1 to 7 were 
re-erected: Nos. 8 t o  21 were not exa,mined. 

Sher J a n g  then returned with the  commission to Khiniqin to take 
u p  the work north of this  point. Leaving here on 28th June, the pillars 
mere examined ancl repaired as  f a r  as  Halabja, which was reached on 6th 
July.  There mas much unrest in these parts owing to  the Arab rising 
in Mesopotamia. Difficulty In ge t t ing  assistance and supplies delayed 
the work, and i t  was not till 29th August  tha t  pillars 104, 105, and 
106, just  north of t h e  Lesser Zsb, were re-erected. The  country here 
mas more rugged. North  of the  Vasna grazing gronncls, a t  pillar 117, 
which was repaired on t h e  9 th  September, the  boundary follows the 
inaccessible crest of the  Kandil  D l g h ,  and  there are  no more pillars till 
the  Guru-i-Shaikh pass east of Rowandiz  is reached. Here owing to 
the disturbed s ta te  of affairs, the  political officer of Kurdistiin mould not 
give permission for the  commission to  proceecl, and the work therefore 
came t o  an end. 

The  surveys in west and north-west Persia covered a very large 
area, ancl have lecl to  a very great  increase in geo- 

ConcIosiou. graphical knowledge. I n  addition to the actual 
surveys, many Russlan maps have become avail- 

able and the details of these have since been incorporated where no 
surveys mere ~ o s s i b l e  by Indian surveyors. 



EAST AND N O R T H E A S T  PERSIA 

N 1915, the  activities of agents  of the  Central  Powers made it I necessary t o  strengthen the  Indian outposts in Sistiin. This  
policy led t o  the  formation, in  cooperation with the  Russians, 

of the  E a s t  Persian Cordon. It was however, not 
Effect Of the till the  breakdown of Russian discipline and the debacle in East Persla. 

consequent abandonment of the  northern section 
of the Cordon, t h a t  t h e  responsibility of securing the  whole of the  
eastern frontier of Persia fell on India. This  led to  t h e  formation of the  
field force which watched the  line from Sistgn t o  Meshed. 

As time went on, the  Bolsheviks, allied t o  the  enemies of India, 
assisted the  agents of the  latter t o  penetrate Afghgnistgn, and the 
mission of Sir  Wilfrid Malleson. mas formed to  deal with the  situation 
in Trans-Caspia. 

A very large field for work was thus  openzd up to  the  Survey of 
India. The  whole region of the  Eastern Persian 

A large "la for Cordon's activities, much of which had previously Burvey. 
been in the  Russian spllere of influence, was now 

accessible. Existing maps of the  whole of Eas t  Persia mere very 
elementary, and i t  became necessary to  undertake the  whole survey 
ad initio. 

The westernmost point connected a t  this t,ilue to  regular Indian 
triangulation was the  ~nount~ain,  Kfih-i-Ma,lik-Siiih, tlic junction lx)int 
of British Baluchistgn, Persia and A f g h ~ n i s t ~ n .  More than once Indian 
geodesists have dreamed of a link cliagonally across F'ersia !'roln 
Kth-i-Ma]ik-Sikh to Mount  Ararat), where! Persia, Kussia ancl 'l'i!:i;cY 
meet. Rrlt  political dificult.ies, 110 Ic1ss tha.n phj.+cal ones,-(1 rcnsll 1, 
heat, and flatness-have so far made ::ucli n connect~on ilnpossiblc. 

It is a matter for laegret thxt  ;\-o~*li clid not begin in East P~I'sIR 
earlier. Had this been t,he cnpc i t  \~ . l :n ld  licve been possible to have ha.<! 
a series connected thro,lgll t o  tlio r~lun:itains of :he RIISSO-Persian 
frontier before the ontbrenli of tllc 'I'llirc! -\fqhnn Wa.r. Extensions 
coulcl t,Ilen have heen made to JIer\ ,  : ?nd  K:.n~;~iwodsk- ; and i t  migh t  
have been to  carry out  a jlirlrl,ic-)n 11et,,i~ee11 c.n.?t ancl west 
Persia, and so link np t,lle syst,ems o l  T1:di.t :~,!icI Jic.sr,pcta.n~ia. As i t  
was, orders were not  receivct] [11it,il the I1 i l l  . Z ; C I ~ (  " ~ I I J ! P ! '  191 8 the 
formatioll of a sllrvey part," at, M\ISSOO~.~P.  '1.hi.q. : ~ I ~ ~ I V I >  Liwt.-Col,  
H.C. Crosthwait, E.F:., COlnl,ris"d L i e ~ ~ t , s .  i'.!\.7'. l < ~ ! l ; l ~ - ,  I(;. 13. West,  
L. Williams, G.E.R. Cooper a,nd F..T. (;ric>:., nf lllr l'iovi~ic!ia.l Service; 
Jemadars ;Muhammad Husain Khan, Muhammatl I-Ti~sa.in, Rtiib Lnl, and 
Afraz Oul Khan of the  Upper Subordinate S e r r i r ~ :  n ~ ? c l  twenty-six 
surveyors and two computers of the  Lower Subordin;lte S f 1 1  k c .  
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It mas realized from t h e  first t h a t  t i m e  mas going to  be one of the 
main factors of t h e  situation. The programme 

Pro,ommme. for  this s t rong par ty  mas very large and included 
the  triangulation and survey of Eas t  Persia within 

the following limits :-On t h e  south f rom Nasrat,ibicl along latitude 
31' as f a r  as Ser-i-Jangal;  on the  west from the  latter place along the 
meridian 57O 30' t o  lati tude 55' 20'; then through Turshiz to 
Tnrbat-i-Haiclari and down t o  Namaksa.r;  and southwards along the 
Afghsn boundary t o  S i s t i n .  Th is  was subsequently modified to omit 
the portion of Sisttin which had previously been surveyetl.on the one-inch 
scale and also a portion in the  south-west of the  area, which lay in the 
Dasht- i -Li t .  

The  LGt is the  " manifestation in an  extreme and concentrated 
form of the  general aridity of Persia". At. t h e  best, a survey of.it 
woulcl entail the  carriage of all  supplies and water, great expense and 
small re tmn.  It mas therefore wisely decicled t o  omit t,his, unless an 
opportunity occurred later. A s  i t  was, from Kill-i-Malik-Sigh north- 
wa~t l s ,  the  border of Afghfinistfin lies almost entirely i n  a desert country, 
waterless and very sparsely inhabited, until the  H a r i  R i d ,  which flows 
past HerRt, is reached. 

The  party left  Mussoorie on t.he 3rd October and travelled by 
railway as  f a r  as Duzclap, some t\venty miles south 

by Persia of Icfih-i-Malik S i ih .  .From here i t  proceedecl by 
Pnrby. 

roacl t o  Birjand. 
A t  this point the  triangulation was con~mencecl, ;L hase being 

measnrecl and a latitude observed. For the  con~mrnceme~l t  of the work, 
a l o ~ ~ ~ i t o c l e  was assumed, b a t  a connection was si~bsec~uently made with 
the  K a l i t  Series a t  Kiih-i-Malik-Sigh and the  ~vliole rednccd to Indian 
terms. 

The  programme was carried out  on the  half-incl~ scale ant1 comprised 
altogether an area of some 4,2,OC)O square miles. Progress n.ns rapid as 
the tvork corild be carefully organizecl ancl there was no opposiiion ; with 
the exception of certain areas on the Afghlin honndary, fro111 \\~hich the 
snrve1ors had to  be withdrawn owing to  the  outbreak of the  ;!l';!:l~rin mar, 
the  programme was completed early in J n n e  ; t,his cornl,i.i:;(?d nearly 
38,000 square miles. T h e  party returnecl to India during ( ! ; i f :  and the 
previous month, leaving behind a detachmeut to  finish t l ~ c  1):ogramme 
and to extend the survey northwards along t l ~ e  motor roatl from 
Turbat-i-Haiclari to Meshed. A small tletachnient w a ~  : l i s o  left, at 
CJnetta on t h e  way back." 

The  cletachment which remained in P e r ~ i a  consis: of Lieut'. 
P.A.T. Kenny, demadar Afraz (I I: ]  KJlal1 all(] 

Rirjanrl rletnchn~ent three surveyors. The  first nn~nr)ll. ; , . ~ \ ~ c \ . t ' r ,  was 
Formed. 

invalidecl before the  entl of A[:];, , r~iltl Licllt'. 
L. Williams wag recalled to  Rirjancl to assume c l l n ~ - ~ c .  Ile ~*clievcd 
t i c u t .  Kenny on 2nd June  1919, on which date  the 13il.j:1:1<! ~letacllment 
was formed. 

I t  was intende(1 h i n g  the summer tha t  t,he tleta.cl! I ~ I ~ S I I  I shoul(l 
up the extension of the  survey to Meshed. The  area ilrvol\ctl about 
- - -  

-. --- 

See Chspter XV. 
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3000 square miles on either side o f  the  road. B u t  owing to  t h e  excessive 
heat, dust and haze, field wol-k becttme absolutely impossible during th8 
hot and this par t  of the  programme had to  be suspended ti l l  t h e  
ensuing winter. 

Meanwhile the  detachment worked for the  General Staff, turning 
out a large number of maps and plans, and carrying ou t  a six-inch 
survey of A m i r ~ b i d  encampment. 

Towards the  elid of August,  Lieut. T'C'illiams was also invalided, as  
mere two of the  three surveyors. Lient.  G.A. Norman mas sent  out  with 
reliefs from J4useoorie, ancl took over charge on the 5 t h  September. 

Jernadar Afraz Gul Khan was transferred t o  Meshed on the  11th 
August  to  work under the  G.O.C., Military Mission. 

Frontier recon~~aissnnces.  I le  carried out  several reconnaissances, north and 
north-east of Meshed, under Major L.V.S. Blacker 

of the Guides, and filled in many blanks in the  map of the  Kara 
Digh. 

Lieut. Norman left  Birjand for Torbat-i-Haidari on the 15th 
September to take u p  the  trianeulation of the  

hlcshed Extension exteusion to Mesliecl. Observat~ons were com- 
menced ten clajs later. Simr~ltaneously the detail 

survey was started, values of all stations and points being computed 
day by day and supl~liecl to  t,he three snrveyors. The  t,riangulation was 
completed by the  end of 0ct)ober ancl covered an area of about 5000 
squarc miles. 

il further extension of t)his triangulation-knonr~i as the  Meshed 
1l:stension Series-mas t,Iien carried t h r o u g l ~  to 

Kilchiru Kstcnsion. IiUcl~;in, and covered an nclclitional area of 5000 
square miles. l'he more import,ant points along 

the Russian frontier were fixed ancl a connecttion made to t , l~e A f g h i u  
Boundary Commission S r i r v c ~  of 1585. Points were also iixed on t l ~ e  
Haz;ir Masjid Rangc for the mili ta.1.y tjopograpl~ers ant1 reconnoit,rers in 
t,he frontier areas, n.ho, wit11 AEra.z Gr11 lilia.n, were n-orliing nuder nlajor 
Blacker. These accom~~lis l le~l  m n c l ~  good reconnaissance survey of the  
pioneer class, nncler snbst:~nti:~.l cliflicnllics, dnr  to the r ~ ~ l t r ~ ~ s t \ ~ ~ o r t h i n e s s  
of the local Persia,n arit,l~o~.it,ies ant1 the  nnsett.led state of the  honler. 

The whole t,rin.ng~lIation n.nt l  t , l~c  tlcta.iled l)lanct;ll~lc sn~\.r~~--n.hich 
latter involved an area of 1 1 ~ a r 1 ~ -  YO00 sclrlarc miles, ant1 ~ l l i c l i  coyeretl 
a width of about 13. mil(>!: on cit,lrt.r sitlc of the  motor ~ o ~ ~ - \ T ' c I . c  COIII-  

pleted by the 20t)h I)eccrnhr~* 1 $1 1 9. 
For the next m o n t l ~ ,  nit11 tllc c~scqltinn of Afraz Gu1, nrlio ren;ninc!I 

in ~ ' I I F !  11ort~l1 wi t,li t,Ilr RIissinl~, f l ~ t \  \ \ . I ~ L ) ~ c  d e f a ~ l ~ r n e n t  was eml,loyecl (311 

t,l~e rclwo(l~~ction of irnl,ol.t:~.i~t Illni)s I'ol. ill(! G.O.C. AIeshed Force. i\ 

12-inch survcy of t , l~c new r n ~ l t o ; ~ l n e ~ ~ t  nfl Alcshed was also takell 
in hand and finiahetl. ~ \ f  1 . n ~  (;ti1 I.PII~:I i:ie:l 111 ~ , o n g l ~ o n t  the  snmmer 
carrying o a t  and snpcrvising srvcl.nl iinl)ol,tant. r r ron~~aissances  rountl 
B i j g i r i i ~ ~ ,  

ISarly in F e G r n a ~ . ~  t , l ~ r   st of tlla tlcincl~mcnl left Meshed b y  
c o n ~ ~ ~ c l i n g  convoj. for Di~.j:xncl ~ I I  rorite for  ~isti i l ; ,  

Conlplot,ion of 
originnl progrnmmo. t,o conil>lcte the original l>~.ogrn,~nmc of the  Eas t  

l'ersia Pnrt:y, xvl~icl~ had I ) ~ ~ . I I  left ~ ~ ~ ~ ( i ~ \ i : i l l c d  a t  the 
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PART 111.-RIISCELLANEOUS 

CHAPTER XI1 

MACEDONIA 

HEN the 13ritish and Vre11c11 forces arrived a t  Salonika w in November 1915, the only maps available for them 
jvere reproductions of the 11200,000 Austrian staff map, 

and the 1/250,000 British compilation. The 
 re-\\,ar L U B ~ I ~  Austrian mall was compiled from reconllaissance 

sketches along the main routes, and the British 
one was practically the same. These maps, though quite good of 
their class, were of little use for fighting purposes. As a matter of 
fact, the Greeks had started a survey after they took over Thessaly 
on the conclusion of the Balltan war in 1912, but the allied armies corlld 
get 110 copies of these maps till 1918, when i t  was found that  the 
Bulgars and Germans had been in possessio'n of copies all the time. 

In December, when the British and French troops fell back from 
Serbia, they took up  a defensive position covering 

Survey of the 
" Hirdcege ". the town and port of Salonika, reaching from the 

Vardar river to  Stavros, a position about fifty miles 
long, and about tea miles in depth. This position was vulgarly known 
as the " Birdcage ". 

The French a t  once comrnencecl a survey, on the 1150,000 scale, on 
a rectangular projection, of the western part of this position, in which 
area their troops were located; and as soon as the British Ordnance 
Survey section arrived from (fallipoli, under the charge of Captain 
Meldrum of the Survey of Egypt ,  i t  started a ~ i m i l a r  s i ~ n ~ e j -  of the 
eastern part, which was in occupat~on by the British. 

The British survey section com~nenced its work by measuring a 
base about 500 yards lonz, ancl from this a series of trirtngulntion 
was executed, which connected with the French. The origiu of t h e  
latter and their coordinates of the junction points mere adopted for t h e  
British work. This trialigulntion was not finally computetl till ahout  
June 1916, and as very few plonetables mere available, the sl~eets 
covering t l i ~  area nrerr not completed sJ.etc-inatically till 1 9 1 7 .  Most 
of these sheets were filled in from skctches inadc Ly regimental officers 
with the divisions. 

I n  June 1916 the allied troopq aclvanrrd to t l ~ c  Greek b o n n d ~ y ,  
~\-hicI, the Dt~Iqar a ls ln \ r  I l n d  not then crossed, 

b n r ~ e ~  of for\v~ldnret lq.  and t,he cnmp;llgn scttletl do \ \n  to po~ition war- 
fare, the I3ritisli forces h o l d i n ~  a line nlestmards 

from the month of tllc S t r~rma,  Pollowinp ronzhly t l ~ e  S t rnn~a  vallcv, 
Kr~1sIln Balkan hills, 1)olran I ~ k e ,  to the Vartlar river. ' 1 ' 1 1 ~  6urvey 
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section therefore extended its triangulation, running one series northwards 
from Salonika towards Doiran, then eastwards towards Seres, and a second 
chain northwards from Stavros t o  meet the first opposite Seres. Two 
check bases were measured for comparison but  were not utilised in the 
compntations; these did not disclose any large linear error, but the respec- 
tive co-orclinates of the junction stations showed that  there was a very 
considerable error in azimuth. The triangulation covered an area of 
about sixty miles by forty. The  area was divided into sheets on the 
1/50,000 scale, and others on 1/20,000 scale were laid out to  include the 
fighting frcnt.  N o  steady programme of survey could be arranged to 
complete the sheets, owing to  the small staff of planetablers being 
moved from one point to  another by the general staff to  meet immediate 
tactical requirements, and very little progress had been made in the topo- 
graphical survey by December 191  6. 

Throughout the year the survey section had been a separate unit 
from the mapping and reproduction sections. Each 

Organization in 1916. of these under comparatively junior officers, was 
working independently from the other under the 

general staff; most of the original survey work was of the nature of 
rapid reconnaissance, whilst many of the maps producecl mere compiled 
from enlargements of the 1/200,000 Austrian staff maps fitted in and 
corrected by intelligence reports and sketches ae well as by work of the 
survey section. 

I n  December 1916, Major H. Wood R.E., Survey of India, who 
had been in command of the First Field Survey 

Reorgnn~zntion by 
Major hvood. 

Company, R.E., in France, was sent to Salonika 
to introduce the methods of fixing enemy artillery 

positions, &c., which had been found so effective on the Western Front. 
He  found, however, tha t  the inaccuracy of the triangulation, the small 
extent of the area covered by maps, ancl the unsatisfactory ciuality of 
these, woulcl make artillery fixation work impossible. iiloreover, 
sound-ranging sections could not be spared from France a t  tho time, and 
officers had therefore to be sent to France for training in sounci-yanging 
and flash-spotting. The three sections, above mentioned, we!./: amalga- 
mated to form one company under Major Wood, who was alloivcd by the 
general staff t o  concentrate its entire energies on topographic?' ,\ark. 

Maps for artillery work must be of a very high order (2: -ecuracy, 
and the existing triangulation was in 2;- WJ,Y UP 

Rev'siGn triaognIatiou Of the the necessary standard. The first I?: - . ~ t p  was, 
therefore. a revision of this triangnl ;,GI!. For " 

this purpose a new base, about6000 metres in length, war; , , \ , :  xlred on 
the plain t rn  milec: north of Salonika, with a Jiiderin a p p ~  1 '  I , bofl0"- 
ed from the French. Two measures were made, ant1 tll.1 1 ,  I ( w e  be- 
tween them being negligible, the mean was adol,terl. St 8 . 11; :~.rvations 
for latitutle ant1 azimuth mere made a t  one of the bar;?, - 1 ,  !I  a nctmorli 
of 1arg.e triangles covering thc entire area occrlpityl hy tlil iIl.ilish fnlw 
was la~rl orlt, as Inany as poqrible of the stations of t h c  r , l ( l  (~,i~nglllgtion 
being utilise~l. This new triangulation also connectc(l nil I ,  911 0111 4%- 
tlon a t  Salon~ka,  fixer1 some fifty years or so earlier hy tI,r I;! rlisll Nav,Jr. 
As the longitude of this gtation wa5 the only one knowll, : l t l l i  as 1 1 1 ~  new 



vaItle of latitude for i t  differed very slightly from t,he naval one, i t  was 
decided to accept t h e  original values of this station for the  init,ial 
latitude and longitude of the  new triangulation. The  spherical co- 
ordinates of the  stations of the  new triangulation were converted to  
rectangular co-ordinates, using the  French origin and the French value 
for the junction stations, and the  whole of the  old triangulation was then. 
re-computed, b u t  based on the  sides common to  the  old and new work. 

Pari  puss14 with this work, detail survey on scales of 1/20,000 and 
1/50,000, on a plat1 accepted by the general staff, 

Planetabling. mas carried out. B u t  11rogrel.s was not fas t ,  a s  
the  surveyors who had formed part  of the  Gallipoli 

Expedition, were now worn out  by exposare and the bacl climate; and as 
it was difficult to  obtain trained men from England, the  Indian Govern- 
ment mas asked by t,he Army Council early in 1917 to  supply a survey 
detachment. I n  consequence, orders mere issued by the Surveyor 
General on the 10th July 1917 for a survey detachment to proceed to  
Salonilra under the  charge of Lieut H. B. Simons. I t  was composed as  
follows :- 

Lieut. H. B. S i m o n ~ .  
Subadar J a m n a  Yrasad. 
Surveyor Ghulam Rasnl Khan. 

,, R a m  Charan. 
,, Waiclyanath Singh.  
,, Ganpath Sayaji. 
,, Mohkam Chand. 
,, Jagan Nathan.  
,,  aham am mad .Abdul ,4ziin. 
,, Muhammad Rlnstafa. 

4.2 khalasis (Haziiribkgh). 
These sailed from Hornhay on t l ~ e  28th J111y 11. ill. 'C. ALr'lar, 

arriving a t  Suez  on the  20th ,s.n;ywt, where they *"'"' O f  Or 11?\1~rp I i ~ h l  a p  for  fire n e r L r  o ~ r i i i y  to  n inisunder- Ind ia  detachment.. 
stantling by ( f .  11. (1.  hi^,:). t.?li tlw 2cit.h Sej!- 

kmbcr, Alexandria \\.as renrIlctI by t ! ' a i n ?  and 3. i'11rtl:er coi-~siclrrnhlt: 
delay occurred for lack of ~ s : L I ~ ~ : ) o I . ~ .  l . i t . , , , . t  PI!<> l<'~:t k i q i  f ~ i l  i l l ,  21.:i: TV:\S 

~ l ~ b s e q u e n t l ~  invalided to <ndi:r. '!?l,e clef,~cIiinc~it cw!~t::;!!ll; e:~?~. l , rk~d . . 
a t  Alexandria on the 21st  (>:'clkre!-, :-L!!d (!I: icac,l!i!;>; F:.?.!n;iik:~ i!i;c>e 6::; :: 
later, was attached to t l : ~  7!;,,181 :3iil.\-ey ('on:!ln!ly. 

Major Wood, coillr?ln.rl,:li,llr t ! l i s  conil;a.l,y, he!! I,-?cn CI; !c;lvo tc: 
England, b u t  arrived b ~ c ] ;  cn:,lr,. i l l  Nc.a.cm!)cr, 1.). n.!iic.l? t i : ~ c !  (.Is!: 
Prograrnmc had beell clr,zn.;: nl,, : ;~c~l ; : l> ,y? t ,  :.:I rr!l;rrl:;c ~?.i : :  1113(?1., ::i:: v~',i~ci.:; 
ancl khalasis fitted out  w i t l l  -.;.~l:ll p!ci,i~ii;~-, i j : s i ~ ~ ~ f i ~ ~ ~ t ~ ,  a1;tl r ( i~.~i~,mr:r l i ,  
and all dat>a relating to  tile I ~ Q I  ic coi l r ,  r:-cl. - .  On the 12th Novelnl,el-, I,ipL;f, r-.,;::::..: v . i f ! i  ::;I\. : i:r:.cyol.s s n ( l  

tlleir Itha;asis, I:,:.! i',.:. 1<:i!,i 1, lhc, flc;id hen.(:- 
. . 

Programme. q,~artprs,  and rc~c.ll(:<t !;i. ' ;;t7, 21 ::t. lii'om hc*, 
the  s,lrvcpors w0.e :'i:i:l :,I.! lo tlieir ~,c~sl~cctivc 

areas and the followilla programrnc was take11 in I17nd :- 
( a )  Lieut. S i m o n ~  colnnlel~ccd the con~ieci,io~: of the Iri:tngulation 

of the Field Survey Cornl~any  wit.;^ l . l~:rl,  L ~ O I I ~  1~1. tlic N a v ~ ;  
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a t  the same time fixing all observation posts, naval aiming 
lights, and conspicuous objects in enemy country for the 
direction of artillery fire, and for the compilation of sheets 
from air-photographs. This work comprised a total area of 
780 square kilos (278 sq. miles). 

(6) Seven surveyors were employed on the survey of the mouth of 
the Struma, comprising an area of 130 square kilos (50 sq. 
e 

miles), on the scale of 1/;20,000. 
( c )  Subadar Jamna Prasacl, with surveyor Jagan Nathan as re- 

corder, took up the triangulation of an area of 560 square 
kilos (216 sq. miles). 

In  addition to the regular survey of the area within the British 
lines,maps were naturally demanded of the ground 

Air-photo survey of 
enemy country. occupied by the enemy. For this purpose air- 

photography was extensively employed and maps 
of practically the entire enemy position were prepared on a scale of 
1/20,000. The topography of this area was controlled by an extensive 
system of intersected points fixed by triallgulation from the stations 
OF the network.  adsf factor^ approximate contours were drawn by 
viewinq the overlap of the air-photos stereoscopically. 

Throughout November, December and January, the work of 
surveyors and aeroplanes was much interruptecl by 

Severe minter wcnthor. severe snowstorms and bad weather generally. 
The former, as  their field work was completed, 

returned to  the compauy headquarters a t  Salonika, and were employed 
on fair mapping ancl computat,ions. 

All maps were fair drawn here and reproduced in four colours, at 
first on a hand-driven flat-bed lit,ho press, and later 

3rnp reproduction, by a power-driven press obt:tinecl fronl England. 
A photo-reproducing camcrn had heen early 

indented fo r ;  bat  as this did not arrive t,ill 1 ill!), after the close of the 
operations, i t  was never used. Separate tracings were mea~l\vIiile made 
for each coloiir ancl vandykes macle from t .h~se .  

On the 26th January 19 18, the topogrnpl~ical progralnrn13 olltline(1 
above was finished ancl the field heailquarters of the detaclli~ncnt was 
moved to  Aivatli on the Salonika - Seres road, ~vhich place \ r ; i s  reached 
on the 31st Janiiary 1918. 

A further programme was now undertaken, Lient. Silno:ls dealing 
with the general supervision of the src{.io17 and the 

Furtller programme. fixing of additional ],oints, 1\~11ile S~lhntixr Jamna 
Prasad ancl eight surve,yors untlcrtooli the snrvey 

of 1630 square kilos (625 eq. miles). This programme nras never 
completed. 

Early in 1318 t,riangnlation was s~iEcient ly arlva,r,ccll f o  provi(1e 
acc i imt~  bases for artillery fixntio~l ~nc'illods ant1 

t'rtillery ohaervation ~ n d  
fixat~oh. the survey company was re-0r~a.nizr~11 as the 8th 

Field S r l r v e ~  Company R.E., Tm-o soi~~ltl-ranging 
sections and an observation group arrived from France, : I . I I ~ ~  the flasl!- 
upotting organization of the heavy artillery was absorhrrl the new 
unit. Lieut.-Colonel Wood remained in command and Jla.jor Phillilnore 
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K.E., also of t h e  Survey of India,  from France, was posted to  t h e  
company, taking charge of the  artillery nlork of the  unit. This was a t  
first confirled to  tlie Doiran front,  about twenty miles in length. As 
further officers and men were trained, the  area of operations was 
extended to west of t h e  Vardar river and i t  was only the  cessation of 
hostilities in September 1918 which prevented this work from covering 
the whole position occupied by the British. I n  addition, from early in 
1917 till September 1918, one officer and  several N.C.Os of the  
company were continuously employed in  fixing battery positions of the  
British artillery and preparing "battery boards " for each position. 

In  May, Col. MTood proposed attempting to  contour the maps of the  
enemv country, on the  l3oiran front, gram the  

Contouring maps of 
enemy couotry British lines. These maps hacl been conipiled 

from a i r - n l ~ o t o ~ r a i ~ l ~ s  and contained onlv such n I 

detail as was easily recognised 011 a phot,ograph, such as streams, roads, 
villages, &c, For this experimental survey, Jeniadars Ghulam Rasul 
and Abdul Azim were relieved from their normal topographical duties, 
and came directly under Colonel TVootl. They clid very good work and 
obtained such excellent results, t h a t  they rernained at, t111s class of work 
till August, under Major  Pl~illimore. Their services were eventually 
acknowledged by the  award of tlie Indian Dist~ingnished Service Medal 
toeacli. Much credit is clue to  them ant1 to their klialasis, who showed 
great gallantry and devotion to  cluty uuder continnal heavy shell fire. 

' A t  the end of A ~ i g u s t ~ ,  C o l o ~ ~ e l  Wood arranged for two surveyors to  
acconlpany him on the stirvej- of I l o n n t  O1ympns 

Proposed survey of 
hit,. Olympns. in October. Subaclar Jamlin Prasad, after complet- 

ing  t,he work he Ilad in hantl, was sent to fix points 
along the main ridge. Tlie programme however fell through, for on t.he 
10th September, were received to  form n 11iol)ilc survey sect.ion to 
follow the army,  shoald t,he Serbo-l'ugo-P1:~v offensive develop. I n  
anticipation of fnrtller tlevelopmen ts. Lie!iC. 8i mone, S~ibadar  Jamna  
Prasacl and five survegors niovecl "1) t o  Ynl.iis, \vliic!i !\:I:: rencl~ed on IOth 
September, the  remaining two surveyors brine a,tt:~c.lie!l t u  t!le 8th  Field 
Survey Company to  assist in t l ~ x \ \ , i ~ ~ g .  P o n ~ .  (1:~)-:: ln.tc~r, i l l  forn~at ion 
was received t o  the t1ia.t the IZnlgars nrcrc? rrt'rc:~ting, and tjhe 
section moved forward alltl rf~aclird V:tlantlo\.o in Scrhia on t ho  28th 
September. 

The retreat had no\\. 1,esomc a, rout, ant1 five snrvej-ors were 
inl~lleclintel! o~xlr~~.ccl i o  follo\v 11p with n rapid 

Rout of tho BulgmR, snl-\,e!- on thc scsale a [  1 /,?O,GOO, a.s thel.c3 was none 
of this I)nillt. JT(-R,III~I~~IC. Sulj:idnr Tnmiia 

Prasad pnshed fol.wartl, ir~lunetlintol~, hrl~intl t ! l b \  nc11-ancing ar.mj., 
mapping the St,ramnitza valley on tlie scale <)f I /l03,000. ,,l tota.1 area 
of 9544 sqrlnre kilometres (:3(;.', st,. milt>,<) on tl!cse t.\vcl scales was sn~.veyed 
(Inring this very escit,ing ~>hasc of the war i l l  AIacctlonia,, h11t thg 
result8 obtained were never f ~ i l l , ~  appreciat,erl owir~g to the sndtlen collapse 
of Bulgaria and the  s i g ~ ~ i n g  of t8he armistice. 

Immediately af ter  tlie dcfcat of t,he Bnlg:~~.;; in Scptcmher 19 16, 
Major Phillimore took ~ I l n r g e  of tho Hrit,isli ant1 111dia11 t80po~rapliical 
sections whicll carrictl tllc Brit(is11 sys tcn~  of t l . i : ~ ~ ~ ~ : . l ~ l a t . i o l ~  and su1,v~y into 
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and beyond the  area surveyed by  the  enemy. This triangulation 
emanated from near Lake  Doiran and extellded 

Survey nftcr t he  
Armist.ice. t o  the  Strilmnitza va.lley, and on i t  about 200 

square miles of detail survey was effected. The 
enemy triangulation, which mas based on a German series, emanating 
from the Austrian pre-war triangulation along the  Adriatic, had been 
carried eastwards t o  t h e  Black Sea. T h e  co-ordinates of the sectiolls 
along the  f ron t  opposite t o  t.he Brit ish were eventually obtained from 
t.he Bulgars, and, as  many of these stations had been occupied by both 
surveys, a n  effective junction was made between the two systems. 
The  German rectansnlar co-ordinates of these stations, when converted 
into spherical co-ord~nates,  gave practically t h e  same values as the British, 
and thus  t h e  maps basecl on them joined 11p with no sensible difference. 

O n  the  acceptance of the  terms of the armistice by the Bulgars, 
all fur ther  work was suspended, and t h e  section returned to its old 
headquarters a t  Aivat,li, arriving there on the 4 t h  November. 

O n  the  18 th  November 1918, reinforcements as detailed below 
arrived from India  :- 

Lieut.  B.T. W p z t t .  
*Surveyor I-Iakclad Khan. 

,, Ismail  Khan. 
,, Muhammad Ali. 
, A. Samson. 

Draftsmen P.M. Nalarajr~ hTayadu. 
,, R .  Mariadas. 
,, R. Mohan Ram. 

25 Khalasis (Punjabis). 
Influenza broke out in epidemic form towards the end of the 

month, and with the  exception of two surveyors and four khalasis, eve1.y 
member O F  the  original cletachment went to hospital. 

Ear ly  in December 1918, orders were received for the  detachment 
to  hold itselE in readiness to proceed to C'onstantl- 

Proposed snrvep of 
Gallipoli. nople, to  survey t h c  (;allipoli penins~~la .  A8 

prxct,ically all the  original men were in hospital, 
and not  likely to  be fit for  work for some months, Lieut,. TVr.a'l t, and the 
reinforcements t h a t  came out  wit11 him were tletailed for the x\.orlr. This 
did not however materialise, a s  Major  Phillimore, who hat1 11rcn sent to 
Constantinople to  report on t h e  s ta te  O F  t he  esisting Turk i s i~  maps, found 
a new survey unnecessary. 

T h e  reinforcements were employed in cornplt?t,i~ln t l ~ r  1111surve)ed 
portion of a sheet t h a t  had been 1pf(, wllen fhe  

Employment of tletachment was sent to  Yanis, n.ntl lt'-sllrveYlng 
portions of old ]/50,000 sheets. 111 Februa"~,  

L ie~ l t .  W y a t t ,  with two surveyors, wa,s sent to survey tlir agrielllturnl 
farm a t  on a large smle, mllile the  rrmaintler of Illr. (letachment 
returned to  the  headquarters of the  rompany a t  Saln~rika, and were 
employed on fair mapping until the  company was demobilisccl. 

T h e  health of the  detachment,, notwithstanding the ~ ! ~ t r e m e s o f  heat 
__ 

* Relative ranks of Jemedrr or Hnvilrlnr. 
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2nd cold, was very good ti l l  December 1918, when the virulent outbreak 
of' intluenzn in Macedonia, sent so many of the  

Health. detachment to  hospital. It is to  be much regretted 
t h a t  Jemadar  R a m  Charan and tweive kllalasis 

succumbed from t h e  effects of the  disease, while Subadar Jamna  Prasad, 
Jemaclars Ghulam Rasul and Abdul Azim and nine khalasis were ren- 
dered unfit for fur ther  active d u t y  and ordered back to  India. 

From a topographical point of view the country surveyed was com- 
~ a r a t i v e l y  easy. The  plaius and lake areas were 

Descript~on of the 
cour) try. never very intricate aucl were generally open. The  

hill country embracecl a sl~ccession of parallel 
ranges running from north-west to  soutll-east, and averagine from 1000 
metres (3282 feet)  to 2000 metres (6564 feet) in height, clivided by long 
valleys from 3 to  5 kilometres (1.86 to 3.1 1 miles) broad. The  ranges, 
with the exception of the  Belasica Palanina are not precipitous, bu t  rise 
gradually ant1 are  open or covered with scrub oak, while beech, chestnut 
and pine are encoui~tered only towal.ds the  summits of the  higher peaks. 

Survey work wit11 the Salonilia force was much hampered by the  
climate, and by the  lack of transportt, which, more 

CI~ln:rte. in the  early claj.s, was d i 5 c u l t  to 
obtain. Extremes of heat ancl colcl were met  with, 

the thermometer in summer often registering 108' 1'. in the shade, while 
in the winter the  temperature fell many degrees below zero. A peculiar 
high wind, known locally as the  " Varclar " blew practically all the year 
round, and often assumed tlie intensity of a gale. The Ilardships esperi- 
enced in the  winter cluring the  slwll of the  "Varclar" in its lvorst form 
were beyond expression; the  iilitial stage was the  signal for the  euspen- 
sion of work for several days a t  a time. 

The season may be divided as fo1lo11~s:- 
( n )  Spring, fro111 the micldlc of ;\l;trch to  the  midclle of April. 
( 6 )  Summer, from tlie n ~ i t l t l l ~  of , l l) l i l  to the  encl of September, 

dur ing which months thc  clays were cstrrmcly hot and dry, 
with frcqnent c l roa~hta  ol' Ionr ancl five wcelis cluration. 
I fa lar ia  was virulent a t  this spason. 

( ( a )  
Autumn,  October ancl Novenll~er, n.ht>n t l ~ c  rains bcgnu. 

( d )  Winter,  fro111 Dccember t o  1\4arch, nrlicn vcry little \1701,li 
collld be done owill: to  contiiin:~l rain and ficqaent \iolent 
blizzarcls. 

During its s tav in XIacecloni;~, t h c  Intli:>.,n S111-vey tletacliment com- 
llletetl an nrc.3 of S,ii!):! square kilos (1,039 sq. 

IIrnnI t S. n~il(bs) of tlctnil s :~ rvcy  n ~ ~ t l  1,3 10 sclt~arr! kilos 
( I  . I )  t 1 i : 1 1 1 : i o .  T l ~ i s  is raclusive 

of t,he mapl~ ing  clone 1,)- :l.ir l ) l ~ o i o K ~ ~ n l ) l ~ y .  
I n  Marc11 In]!), afttlr all tll,. I I I : I , ~ , ~ I : ~ : I ~  Ilntl 1)rcll f ~ i r  clrnwn, i h e  

r111it \\.as tlisl):~.~ltlctl n11t1 iI1c records sent' to the  
C o n c i ~ t s i o ~ ~ .  W:tr. Office i l l  ]~011,1011. ( )wing  l o  lack 01:' a.ccon1rflo- 

(1xtio11 t,lw 111tlin11 ~ I ( s I n c . l ~ l t l c ~ ~ i t  i.rturnctl to Tntlia 
in ~ I ~ ~ ~ I I P S ,  t11~ last arl , ivi~lg 111ltI(~r Tjipt~t,. J\ '~-:,ll O I I  !!lilIl ill)1'i1 l!)l!). 

111 his (lesl):~,t,rl~ ( l :Lt~~, l  ls t ,  I ) ( ! ~ P I I ~ ~ ) P I . ,  I!) IS ,  ( ;t~11,31,nl Sir (icol-ge 
Milnt?, C.-~II-C, ,  13rit,isI1 S :~ l ( l~~i l i :~ ,   POI.,^), IYIT,(C :IS follo\\~s:-- 
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" T h e  results of tlie labours of all branches of the  Field Survey 
Coml~any,  Royal Engineers, have proved invaluable, and full advantage 
has been taken of the  opportunity for obtaining accurate maps of Mace- 
donia, in close co-operati011 with t,he French and Serbian Topographical 
Sect,ions. rl'his t.ask, undertaken in addition to  the  numerous trench 
maps requirecl on a f ron t  one hnndred miles long, has thrown a consider- 
able strain on the personnel of one company ". 





S I N A I  AND P A L E S T I N E  

H E  Survey of India was n ~ t  concerned from a departmental T of view with the geography of Sinai, Syria and Palestine. 
The mapping of these countries was supervised throughout by 

the Survey of Egypt ,  and the general hlstory of 
E.E.F. Survey the work will be, if i t  has not already been, organization. 

recordecl by that  department. Nevertheless the 
Survey of India was indirectly concerned here, and i t  is proposed in this 
chapter to  give a brief record of the work and reconnaissances of Major 
J.D. Campbell, R.E., Survey of India. 

This officer, who had been reverted to military duty, reached Egypt  
in September 1916 and was attached to the topographical section. A t  
that time this section consisted of a few officers of the Survey of Egypt  
in the field, with an ' 0 .C .  a t  Cairo, where A.H.Q. then was, and all map 
reproduction was done a t  t,he survey headquarters there. 

The Survey of Egypt  had no native personnel trained in topographi- 
cal survey. To  expand the unit, i t  was therefore necessa.ry to employ 
o5cers and N.C.O's froin a11 arms, who had solne previous knowledge of 
survey work, and to give them additional training. 

The section was later reorganized as the 7th Field Snl*vey Company 
R.E., and expandecl very considerably in the n-ay described, ultimately 
including one flash-sl~otting, and two sound-ranging sect,iolis sent out 
from Europe. The former proved of little value, but t'he latter were 
extremely successful. 

The campaign, from the survey point of view, may be divided into 
three phases. 

( a )  The defensive warfare on the Canal. During this 1icrieJ i!le 

army occ i~~~ie t l  a bro:td front and a narrow s h i p  was surveyed 
along the rlefrns;ve line. 

( b )  The advance along; ihc coast to E l  Arish. Here the nrl!ly 
was o p e r a t i ~ ~ g  on a nnl.i.o.;v front ancl the amount of in 
the forwartl arca n7a:; ncce-snrily rnuch retli~ced. Nevertheless 
much survey cor~ltl bc cnrrieil out along the lines of 
communicai~ion. 

( c )  The operations in filestmine. ZIerc the nrlny was n.gain 
0perat~il19 on a broad front, will1 rorrespontlingly increased 
work in the atlvwnceil area,. 

The method of work :ttlol,ted during the  aclvnncc l o  131 A1.is11, being 
new t o  t,l~o Survey of Intli~.,  ni;~,j- bc of int,crest. 

Methode of Work. The conntrv consisted of ii:~.t., or nntlulnting sand 
rlcsert wit11 a ma,zc of clcv:~t io~~s and tlcpresaiolle 
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having no relation to  each other and impossible to survey by the 
met,hods adoptecl in water-worn areas. To  work by intersection was 
impossible, and the  met,hod adopted by the Survey of Egypt in such 
country seems t o  be the only feasible one where speed is essential. The 
instruments used were the planetable, Indian pattern clinometer, ancl a 
telescopic alidade and tacheometer combined. Surveyors and staff- 
holders were mounted on camels. There were from three to four staff- 
holders and a head man who remained with the surveyor to carry flags of 
clifferent colours with which to signal to the staff-holclers. These latter 
were sent out in different directions, their movements being controlled by 
signal. By halting them a t  the tops of elevations, ancl the bottoms of 
depressions, fixing their positions with the tacheometer ancl determining 
heights with the clinonleter, the ground coulcl be accurately contoured 
within a corlsiderable radius of the planetabler's position; and as the 
staff-holclers coiilcl trot from point to  point the work was rapid. The 
taclieometer measnred distances np  to  XOO metres, so that ,  ur~cler suitable 
conditions, a consiclerable area could be surveyecl from each fixin?. 

I n  the last phase, the work was divided into sections. TiVhen there 
was a forward movement, each section extended it,s own triangulation 
and carried out all surveys possible a t  the front.  I f  the line was checked 
for long, the work was extended backwarcl over the newly occupied 
territory. 

Poiilts were intersectecl as far  as possible beyond the line as a basis for 
air survey. Palestine abounds in ruins, tombs, etc., situated on the hill- 
tops. It mas therefore possible to fix a very large number of points as 
far as a ilistance of twenty miles. During the long periocl when the 
line was stabilised after the fall of Jerusaleol a wide strip of enemy 
territory was t,hus mapped, ancl i t  was also possible to survey the greater 
part of the occupied territory beliincl the lines, all snrveys being on the 
11-k0,000 scale. 

Major Campbell's relations with the Survey of Egypt) were ex- 
tremely corclial, and he has a great aclmiration for the way in which they 
tackled the problem of survey on this front, and evolved a unit whicll 
did a vast amount of valllable work. 

Up till the fall of E l  Arish, Major Campbell was etnploved on the 
normal field cluties of the company, and there is not l~ing ssl)ecial to 
record. Soon after that  event however he was given cllarg:.c of a 
reconnaissance into the interior of the Sinai ~eninsula ,  which had been 
evacuatecl hy the Turks, owing to the British atlvance along the coast. 

While arrangements were being complet,etl for this, M a ' j o l  cnmpbell, 
in charge of small sllrvey tletachrnc~nt, nccotn- 

Clnlf OF Surz 
Rrcoonai~*nnc.c.. 

panietl a colrlllln of t l ~ c  11n~)ori:tl (::l.lnr'l Corlls 
along tllc coast, of t.l~e (i111f of S11t:z ( 0  'I'or, the 

q~laran tine ~ ta t io l i  for pilgrin~s re t u r ~ i i n ~  by sea to I<gyl)t f r ~ l l '  Mecca, 
and helcl by an Jl~rlinr~ ~ ~ r l - i s o n  tl~irir~g, t.he war. 

One of thc oi,jccts of t,liis cal)etl~tion was t.o gel: into (lln('l1 n'ith .' 
tribe of local .!rat)x w l~o  ha11 heen giving t~-o~il)le, I,III,, 2,s f'w as tllrs 
objcctivc maH ro~~cprnell,  notIlillg IVRU n r r o ~ l l ~ ~ l i s l ~ c ~ l .  'I'll(: siglll of ' 
colrin~rl of a Il11nilrc.11  rifle^ wit11 accorn1)atlying trnllsl)orf, 1)rovcl1 too 
much For the local qc~ltt,rj-, ant1 ,lot a sitiale inl~ahitaut 01.' :ltn\ (lcscril'tlon 
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co~lld be foancl, dur ing the  whole trip. 
The route followed is flat, b u t  tthe mountains inland are  rugged and 

fine, culminating in Mount  Catherine of the  Jebel Musa group, 854.0 
feet high, one of the  traditional peaks identified with the  biblical Mount  
Sinai. 

A t  some points the  hills come r ight  down t o  the  sea, the  route being 
some miles inland. At  one place the  survey 

Harnrn~m Faraun. party  was able to  bathe under unique conditions 
in a mixture of hot su lph~i r  ancl cool sea water, 

t,he former flowing from n spring a few gards from the sea shore. T h e  
spring, called Hammam Faraun, is at  the  foot of Jebel Faraun, the  
legend being t h a t  i t  is t,he opening down whicli l'l~araoll went to  hell 
after his pursuit of Moses. The  whole country abounds in traditions, 
both Christian and Arab, in connection with Moses, and there is a large 
Christian monastery on Mount. Catl~erine.  No elaborate survey work 
was undertaken, the  average daily march being fifteen miles, b u t  a 
useful map  and report were brought back of what  was practically an 
unknown route, tlie former being based 011 pealis whicli had been pre- 
viously intersected form the north. 

Three mout,lis \\,ere speut on the exploration of the Sinai peninsula. 
From the military point. of view the position in 

Exploration of Sinni 
Peninsula. t.lie interior of Sinai was rather a peculiar one. 

After t,heir first dash to the Suez canal, the  
Turks had ]>lannecl a camllaign of a more permanent nature, involving a 
methodical advance and assisted by a r a i l w q ,  1)ipetl water line, etc., 
much on tlie lines of the ult,imate Rrit,ish a d v a ~ ~ c e  from t l ~ e  Suez canal. 
The coast route was denied to  them o u ~ i n g  to thc  Ilritish command of 
t.he sea, and they were t.l~erefore compellet1 to try t,lic ii!lancl route wl~ich 
offered far  great,er tlifficnlties in t , l~e  \ra.y of na , tcr  supl)13.. 

Between tlie coast ant1 the  Tn~~li is l i  line of ntlvniice \\.as a belt of 
sand dnnes, a b o ~ i t  t,liirt,y miles witlc, almost inipnss~t)lc to trnvt>rse anrl 
afforcling con~plete  l)rc>tectiori to tlle fla.nli of e i t l ~ c ~ .  nl.my. After t l ~ e  
fall of E l  Arish ant1 the conseq~~ent  rvwcnntion of ccnlra.1 Si:ini, il- nas  
decided to make a t,l~orongIi ~~cconnaissanco to tliscovcr ercrj . t l i in;~ pne.~iLlc 
about the  Turkish di~posit~ions nntl to report on all nn tc r  rn:q>lics rtc., in 
case of a later set-hacli. Information on tlicsc lloilrts \\-as 1r:rj- nicngre 
and i t  was only possil~le to srntl n forrc of s~~f l i c i~an t  ~ i z ~  to  o\rcr,z\\-a 
liostile Arabs on t,hc n.ss~~nillt~inn that no T ~ i r k s  wonld bc ~nrorintcrcd.  
This dnty WAS allotted in hlajor Ca.mphell ns.~isteii 1))- two ofliccrs with 
an escort of fifty rifles. 

The  reconnaissance was rlivitlcd into t.n.0 lialvcs. Fnr tlir first six 
weel,q hcatlr(11srtcrs n7c~.c ~stnhlislietl a1 Rir el 

Method of  
rvconnalqqallrr. Gitltli, a 2ro11p of nrcllc almr~t fifty milcs east of 

the  Suez canal, nntl for Ilir ~ r c o n ~ l  six necks \ v c ~ c  
moved further norl h to  a point snmc fift!- niilc.: Ero~n 131 i\risli. ?lit. 

escort, dul ing the first I1a1f was clra~rn from t lic Irnllr~.inl (':tinel Cor~js ,  
(raised from t l i ~  A~ist~ralian cavalr\) ,  ant1 dir r in;~ tllc sccor~tl half from 
the Rikanir Camel Cor~js.  

The  method of work wns for excli survey o6cc1. to set out with 
about twelve men as esvorf, and malie R I ~ r ~ - ~ ~ ' r ~ ~ ~ f i c d  rt con~~aissaiice tour 
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of about ten clays, all  reassembling a t  headquarters a t  the end of each 
tour, when, af ter  a day's rest, the  process was repeated. 

I n  this way complete reports were prepared on the  whole of the 
Tiirkish works, new and  old water supplies, routes, etc., and the necessaly 
additions made t o  existing 1 / ~ 5 0 , 0 0 0  scale maps. 

Supplies were sent ou t  by periodical convoys from the  Suez canal 
and E l  Arish. Landing grounds were made a t  hea;dquarters and 
aeroplanes paid frequent visits to  see t h a t  all was well. A wireless set 
was installed, b n t  this was not t o  be used except i n  an  emergency for 
fear of giving things  away to  the  'I'urlis. 

T l ~ e  work was somewhat strenuous, b e ~ n g  carried out  a t  the hottest 
t ime of year. Long  distances were covered, Major Campbell himself 
riding 1 GOO miles on camel-back (luring this and the  previous reconnais- 
sance. Things were not made easier by the  fac t  that ,  except on the rare 
occasions when dr inking water was encountered, the  water ration was 
limited strictly to one gallon a day  per man. N o  Turks  were met, though 
the reconnaissance was taken up t o  within a few miles of Beersheba where 
the  Turkish left flank then was. 

O n  completion of t h e  Sinai reconnaissance Major  Campbell, assisted 
by a warrant officer from the  Australian Survey, 

Aqnba srt~llery map. prepared a map  of the  country within about six 
miles radius of Aqaba, to  be used by the monitor 

stationed a t  the  port to  shoot f rom in case of a Turkish counter-attack 
The  voyage t o  Aqaba was accon~plished with some difficulty in a 

boat b e l o n ~ i n g  to the  Egypt ian coastguard service, ancl manned by 
Epvptian ofticers, none of whom hacl navigated these waters before. 
The  char t  was very indifferent, and the  captain unwilling to  proceed up 
the Gulf of Aqaba in the  dark, bu t  in the  end all the  tronbles were 
overcome. 

Early in the  war the  Turks  liad entrenched Aqaba strongly against 
an  a t tack from the  sea, bu t  Colonel Lawrence, 

Aqabn. ar r iv i r~g  unexpectedly from the land side with his 
Arabs, had captured it. The  Arab arrny w h ~ h  

had held i t  ever since, mas now under the  commancl of Gafar I'asha, who, 
when in command of the Senussi, had been captul.ec1 by tlie Dorset 
Yeomanry. 

The  military position was somewhat obscure. N o  onc seemed to 
know anythinq except t h a t  somewhere in the  interior an  Arab army was 
in contact with the  'llurks. Hence the  desire on the  par t  of the Navy 
to  have a wood map to  shoot from in case of aTlirltish ventrr~e. 

rl As a franleworli for the  map a ronqh triangt~lation was carried out 
and connected w ~ t h  p ~ e v ~ o n s l ~  intersected points on t l l r l  S ~ n a i  side. 
The position of the  for t  of Atlaha was then determinetl accl~rately for 
the first time. T h e  map was prepared on the scale of 1/ :3Q,~~(~f l .  

Tlie greater part  of' the  area sur i  eyed was in the  Url'ntli el Arabs, 
forms pal t of the  depress io~~ extending 

Area s n ~  veyed 
nc,abn. alonq tlie Jordan and the Dead Sea lo  the Gulf of 

Arlaba. Tlie town of Ayaba is of gl ra t  historical 
interest. Used by King  Solomon as the  port  connect~tlq Jerusalem 
wit11 Africa, afterwards made a military post t,y the  R o m a ~ ~ s ,  it folnled 
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during the war t h e  base from which Colonel Lawrence carried ou t  his 
periodical raids on t h e  Hedjaz railway, and from which finally the  Arab 
army, co-operating with General Allenby, advanced on Damascus. A 
curious feature of t h e  place is that ,  while the  Wadi  el Araba is devoid of 
fresh water f rom the  Dead Sea t o  t h e  Gulf of Aqaba, an abundant 
supply of i t  is obtained a t  Aqaba from. shallow wells within a few yards 
of the sea. 

Major Campbell was able to  rejoin his company in t ime t o  take 
par t  in the  survey preliminaries for the  capture 

Capture of Jerusalem. of Jerusalem. D ~ i r i n g  the counter-attack made 
by  the  Turks,  in an  endeavour to  recapture the  

city, he spent the  day  on the  top  of the  tower of the  Russian Hospice 
on the mount of Olives, sharing i t  wit11 a battery commander who was 
using i t  as an  observation post. T h e  tower being a station of the  trian- 
gulation which had been brought forward from the Suez canal, Major 
Campbell occupied i t  a t  once ancl observed to  forward points. It is 
doubtful whether triangulation has ever been attempted under more 
interesting, if distracting, conclitions, tlie whole of the British arti l lery 
being concentrated on t,he Mount of Olives, ancl a bird's eye view being 
obtained of t h e  battle in progress just below, towards the  Jordan. 

The bat,tle f ront  now became stabilised and remained so during the  
winter months of 1917-18. Major Campbell, 
assisted by tliree officers, was allotted a two-divi- stabilised. 
sional f ront  in the  hilly country north of Jerusalem, 

and during t h e  winter, surveys were carried out  on t,he lines which have 
already been described. I11 the greater par t  of his area, there 
was a sCrip of about three miles of 'no man's land' between the  opposing 
forces, so t h a t  forward l~oints  conld be fixer1 by triangulation in 
comparative comfort. Tile survey of 'no 1n;~n's land' was not quite SO 

peaceful an  undertaking. The British coustnntlp 1)atrolled the area and 
survey officers accolnl>anied thc I)atrols n.1lcurvc.r necessary. The Turks 
kept more t o  their trenches, wllellce t11c~- had tthe unpleasant habit of 
opening fire froln concc:r,letl nl;bcltinc glin lwsts. l:ol.tr:tln8tely n plsne- 
table is too tempting a to  rc,sistccI for l o r l ~ ,  ant1 t l ~ c  Tr~rl is  had 
not the patience to \vait for t h o  l)lnneC:L1~Ic-r to i:.nch drcis;ve ix11ge ; Or 
perhaps they did llot tl1a.l {lit. 1)!3~i~t:~l,ler l1n.J. 11~'(:il ordered to 
survey 'as far  as p o s s i l ~ l l * ' .  ':Vlli:: conl(1 g111y be nsccrt:iil:cil by experi- 
ment. Hence no harm \ Y ; ~ s  do~rp,  t!lot~gli i ll,>rc werc sevcra,i regrettable 
panics among Egypt,ialr cl~:l,inmt n rc!.rlltit~~ i n  th r  loss of i n s t r l ~ n l ~ n i - ~ .  
On one such occasion a ch:iillrllsn, in oic!er. t o  l ix l l t~i i  his load. tit re^ 
away t , l~e c0ntonl.s of Iln::c~s:i,rl; Ile 1vn.s ca.rrying, includil!g 
Major Campbell's Inncll. 

Another lost, ltltli:l.n ]~ni,t o.11 rlillomctcr 1:11tlcr somcn-lint 
similar circnmstanccs. Lntfcl., \y-llrn {.l;c g:or~lltl Ilnd Ilt.r:ll ~ ~ c l l l ~ i ? ( l ,  Ilr: 
was planetabling mllell an ;:i~.l, H ( ~ ( : I I ! ~  his ~liilt?mct~cr, iurormed 
him tha t  she had 'allot,llc!r o ~ r ~  : ~ t  1101llc: 1il;c tllat'. Shc then l)rocl~~cea 
the very instrrlment he I1 :~ t l  lost,. 

AS soon as c V C r y t , l ~ i ~ ~ q  l ) ~ l ; ~ i l , l ~  I~n.tl bcrll tlcnr! i n  t'hc front line, 
oflicers were witlltlr;t\\,ll, ollc I,cinc l ~ F 1 ;  ill cnnh -sect,ion t.0 :rssistl 
in fixing gun l~OSitiO1lH, alltl to do n , t t j r  otltl survcj- job.< rei1rlil.ed. Eiglit 
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or nine officers were available to  carry ou t  the  siirvey of occupied 
territory, and Major  Campbell was in charge of this 

Survey of occupied work, 
territory. 

At the  t ime of the  final advance Major Campbell was temporarily 
in command of the  company. The arrangements 

The tiual etlvnnce. for carrying forward t h e  triangulation and survey 
from near Jerusalem t o  Damascus were made bv 

him, but,  owing to  the  collapse of t h e  Turks  ancl the signing of the 
Arnlistice, the  work was not required for the  military purposes of the 
campaign. 

The  triangulation was ~ubsequent~ ly  brought forward and a junction 
effected with Major Lewis's triangulation a t  Aleppo, as described in 
Cllapter TI, b u t  Major Campbell lef t  for England before this part of 
the  work was started. 





CHAPTER XIV 

E A S T  AFRICA 

A .  T the outbreak of the mar, the maps of the whole of East  Africa 
were in a very elementary state. The Germans 

State of maps in East ha.d produced small scale maps of their colony, and 
Africa in 1014. there was an indifferent map of Portuguese terri- 

tory compiled by the C'ompanhia do Nyasa from 
travellers' routes and reconnaissance reports. Even of the area near the 
coast there were no reliable maps, and places were liable to be as much 
as twenty-five miles out of their true position in longitude. 

Up  to 1918, military sketches were made by No. 6 Topo Section, 
R. E., under War Office arrangements, but the 

No. 6 Topo section. rapiditj  of Von Lettom's movements prevented 
any systematic survey from being carried out. I n  

this year reinforcements were asked for from the Home authorities, but 
owing to the demand for trained surveyors on more vital fronts, they 
were not forthcoming from England, and Inclia was asked to provide a 
survey detachment. This led to the rliistake of seudit~g Iudian survey 
khalasis to  East  Africa on high wages, \vhel.eas local labour was obtain- 
able a t  a much lower rate. 

The East  African Sarvey det.acl~n~ent u:ir!er Lieut. A. J. A. Drake, 
(Indian Army Heserve), Extra-Assistan t S u ~ ~ e r i n -  

pcr'Onnel detachment. of''ast tendorlt,, S ~ ~ r v e y  of Ir;din, sailed fl-om Bombay 011 

the hiretl transport / ' c . l i l ~ c ~ ! l f i h  on 2Strli June 1'318 
and disembarked a t  Dar-es-Salaam an I ?,i,h jrily. IL was composed as 
follows:- 

Subadar Ram Pershad. 
Jemadar Tara Bingh. 

,, l lmr i tRam.  
,, Singllhir Thal,al. 

Havildar Mhtl. YnsuE K!:nn. 
,, Hari T)nt,ta. 

On arrival at nar-es-S:l,lx:,,l~~, Tfi:.:; t. nrak r  visited L!!? Chic:: 
Engineer nl~c! r,liei,;c:? !>I*(~C~ 'S  to rc]~ort t; ttl0 0 . C .  

Arrival s t  D ~ ~ - ~ p j - 8 a , f i ~ ~ .  No. 6 Tollo Sect ion, l u  ivllich [,nit the Indi>ll 
survey defnrllm~llt, 1v:r:; ,~tl,~,,-licrl for tlnt'y. 'T'h 

question was immediately ra,isetl : ~ s  to tl~!: :tlivisa.l,ility or ot'her\~~ise of 
retaining the Indian s,lrw?- kl~alasis, bol, it, I\.:,:; ~ n h s c c ; i l ~ ~ ~ t l \ -  :leciclctl%o 
do 80. Owing to lack Of sIiil,pirlg tile dc?ts.cl~rnt~~~f, t l i t l  ilot., leave Dar-cs- 
S a h m  for Force IIcatltl~lal.tcl.s, at. that time in l ' o r t ,~~g~~ese  J':n~t Africa, 
until 12th August. A t  tl l is  time Yon JJet,taw nras i n  t.lle Quililnane 
province preparing to Nyasaland. The Rritisl~ forces wcrr being. 
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split up into several colnmns with the intention of keeping him on the  
move and intercepting him if possible. 

A t  railhead Lieut. Drake ascertained tha t  transport difficulties 
would be considerable. Only three Ford cars were 

Transport difficulties. placed at the  clisposal of t he  Indian Survey detach- 
ment and as the khalasis would have to carry their 

own kits and rations, a fact which would render them almost i~seless for 
their normal duties, Lieut. Drake wired to  Dar-es-Salaam suggesting that 
they should be withdrawn. This was agreed upon and they subsequently 
embarked for India on 20th October. 

Lieut. Drake then piished on to  Force Headcluarters which was 75 
miles from railhead and tiok over charge of the 

Liout. Drake nssumos 
charge of the section. Top0 Section from 2nd Lieut. McEweu, R. E., who 

was under orders to return to Dar-es-Salaam. This 
orcler was subsequently cancelled. Lieiit. Drake therefore liacl with him 
one British officer, two sergeants and two sappers, besides the Indian 
surveyors. Hitherto a field litho press had accompanied the Force Head- 
quarters bu t  i t  mas now clecidecl to  withdraw it, and iltilise the sun- 
printing process for map reproduction. There were a t  that  time four 
topographers belonging to  No. 6 Topo Section in the field, and as Lieut. 
Drake had been sent for the express purpose of relieving them he arranged 
to do so as soon as possible. 

Jernadars Amrit Ram and Singhbir Thapa left Force E-Ieadquarters 
on 4 t l~  September to join a coliimn marching to Port 

Route snrveys of 
Amrit Ran1 Amelia. On the way they carried orit a compasb: 

and Singllbir Thnpn. traverse on the half-inch scale from Malema via 
Ribarve to  Mknbnri in Mozambiqne province, a 

distance of about 116 miles, and Prom Namano to Medo, 410 miles, in the 
Company's district. 

As far  as Ribawe there mas a road passable for motors, but the country 
was broken and covered with bush and long grass, which prevented the 
country on either side of the road from being surveyed in nrncli depth. 
The  crest of the Sierra de Inago was sketchecl however and aevcr~l  isolated 
hills put in. From Ribawe to Mkuburi, the track was only a bridle path, 
but the country mas of the same character as before. The bris:tde-major 
of the force siibsequently reported tha t  the silrveyors hacl cn~i.ietl out all 
work given them in a satisfactory manner. 

Subaclar Ram Pershacl and Hnvildar Hari Datta left Forcc Headwar- 

Route eurveys of 
P e r ~ h ~ d  and Hnri 

ters on 12th Scpternber to join another coll~mn; but 
Rnm 

D,,,,, owinn to a brenkdo~vn of the care tllry rr~clred their 
destination to find that, the coll~mn llntl already 

marched. The col~imns were now moving rapidly owing to tllc CJel*man 
defeat at Lorna and to  Von Lettow's new attempt to hre:rk hack into 
C&m-nan East  Africa. It mas therefore impossible for thrw 1 \\lo snrveyor~ 
to catch up the volrirnn mithoiit mprhanical tranyport, and this ma6 not 
available. Lieut. Drake hat1 prcvio,lsly Sivpn inatrnntinns to them 
to traverse certain portions of their proposed line of mao-ch. They 
accordingly followed along the rorite which the colrlmn taken, 
completing YO2 miles of road traverse before thev eventrlall,~ reached the 
column on 18th October. The track wa.s not rna;lted on any map Prevl- 
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ously, and the rapicl work of these two surveyors, practically alone, was a 
very creditable performance. The  route lay first west and t.llen north- 
wards to the  Lurio river. Here t h e  Company's boundary was crossed. 
This traverse closed in t h e  neighbo~irhood of Mahua. 

A break of some seventy miles occurred a t  this point, the  traverse 
work being again taken up a t  Lusenji Post and carried on from here 
to bhe Lujenda river, where the  bush and grass gave place to  denser 
forest. After reaching the  Chulesi river, direction was changed to  
north-east, and  the  traverse finally closed a t  Ngomani on the Rovuma. 

There was no other columll to which the two remaining surveyors 
could be attached, so they wcre retained a t  Force Headquarters to assist 
in  sun-printing and the preparation of traces. 

Headauarters moved on 16 th  Sentember. but  as  the  Indian Survev 
I .I 

Section was the11 engaged in the  compilation of a 
New map of Porlugucse 

East Africa compiled. new map of Portuguese East  Africa, which was 
wanted as early as possible, the  section remained 

behind for five daxs. From then onhrards, the  time of the  section mas 
spent in travelling long distat~ces by car. A t  last, owing to  a new move 
of the Germans sllcl a re-arrange~nent of the  British forces, orders mere 
received to proceed t o  Dar-es-Salaam. Lieut. Drake reached this place 
on 21st October, and was informecl t h a t  a scheme for the  reduction of 
No. (i Topo Section I ~ a d  been sanctioned,.providing for the  return of the  
Indian detachment on t l ~ e  first oppor tun~ty .  The  surveyors attached to 
colull~ns were recallecl to  llar-cs-Salaam, the  last of them arriving a t  tha t  
place on 9th November. 'l'l~e detacliment embarked on the Transport 
Karn De,ziz on 2 l s t  l)ecemhcr and reached Bombay on New Year's Eve. 

The following is a st<at,emci~t of the routc traverses carried out by 
the East  African Survey l)etachmer~t :- 

Although the  r n i l i t a ~ , , ~  opcr?.tiol1s i t ]  1::~st Af;.ica u-ere cli'a~ving to a 
clos~. J\,II:II lllc :2:1r:cy d~'tarll ln~'11t ari-ivetl from 

Gpncral obgcrvntionr, Ill(li:l, tlil! CSI?PI';CIIC(! !:il,ill~d ~Il0llld b~ Of ',';.ll~e tcl 
tllc S I I ~ V C J -  ol' li:rlia it' cccn.;ion sl~onltl arise again 

to work in t,llis thea.trp. 'L1hcl.c\ arc, I ,~~~i ! l cs ,  ~ \ r c r o l  1 ~ s ~ : o n s  to  be 
learned by t,llc brief cxl,c~.icncc! oE 1.his t l~~!ncI~~; ic~~: i - .  Its ra,ison cl'ctre 
was primarily milit,ary, a.1111 ally I i ~ n l i ~ l . i ~ ~ g s  il. III:~!. ) I ~ , V C  Iia(1 for l>~:a,Iii$~ 
a more permanent slirvcy m ~ ~ s t  have been (li:.::il1:itctl at, t,hc ontsct. 
There were geveral reasons I V I I ~  nothing bhrt,t,cr t11n.n route t m ~ e ~ . s e s  
c0111d be made. I n  t,he first ],lace t,hcre rverr, n.s ill Alc!sopotamin, no 
fixed points, on wliicll to haso R rigorolls stll.vcy, l lut  llnlike t l ~ c  Turli, 

1:Zj 
33 1 

3540 

Subaclar R a m  Pcrsliad 
H a v ~ l d a r  Hari  1Ialtn ] Septen:ber 

Octubcr 
135 
16'Y 

Jemaclar S ing l~b i r  T!1*11~2 Sel,tclll~ ,el. 
Jemadrtr Amri t  Hnnl 

16(j 
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the enemy in Eas t  Africa, had limitless space over which to roam. 
When chased from one area, he coulcl choose almost any point of the 
compass for his next raiding eround ; he was not confined to the line 
of two rivers. . Owing to the initiative and enterprise of the German 
commander too, the British columns were always in pursuit, and i t  was 
almost impossible to  foresee in what area operations mould next take 
place. 

Had the surveyor settled down to triangulation a t  any one point, 
he would have been hundreds of miles away from 

Conclnsion. the area of which maps were required in a very 
short space of time. Furthermore East Africa 

was a backwater of lhe Great  War. There were few facilities for wireless 
time signals and insufficient transport for the carriage of t,heodolites 
for  nstronomical observations. There were therefore no means of 
obtaining checks on traverses or for fixing points for an air survey, even 
hacl aeroplanes been available. 

I n  operations in such a country in future, if rapidity and economy 
are essential factors, probably the most suitable method of survey will 
be to  tl-iangulate the open areas from measured bases, observed latitudes 
and wireless longitudes. The  intermediate areas where forest or dense 
bosh exist can then be connected by road traverses, and aircraft if 
available, can be utilised to photograph the details. 



N O R T H W E S T  FRONTIER 

IT is not intended in this chapter to describe in detail the surveys 
that  took place on the frontiers of India during 
the war. Such surveys and reconnaissances are 

Outbreak War. afghin in the nature of normal work and are usually 
arranged for by the Director, Northern Circle. 

Nevertheless the outbreak of the Afghin war was directly attributable 
tb the unsettled conditions caused by the Great War, and a short refe- 
rence to its effect on the Survey of India is necessary. 

A North-west Frontier Survey party was formed and attached to 
the force operating on the Peshiwar front. It 

N n W .  assenlbled a t  PeshBwar between 13th and 28th formed. 
May 1919, and was composed as follows :- 

Major H. McC. Cowie, n. E., in charge. 
Bt .  Major C. Q. Lewis, n. E. 
Lieut. R. C. Hanson. 
,, B. T. Wyatt.  
,, J. A. Calvert. 

Mr. C. F. Odcly. 
8 surveyors, kc.  

In  view of an advance to Jalkl5'hbil nrhicli, at that time, appeared to 
he a certainty, t,hc party n.as a t  first organized in 

Proposals. Sour sectioos, of which three were to accompany 
colu~ilus of the ndv3r;ciilg force while thc fourth 

section would, a t  first, be I~eld in reserve at  Pssl;Awa,r wit11 the reprocluc- 
ing section. On the ndvnncc, tlle t11;ee sect.ions were to estahlisli them- 
selves a t  Dakka, Sasa\v;l.l ancl Xaliln'oiicl and on the occnpst,ion of the 
latter place by the force, tlie reserve section was to  move there also. 

The campaign was brought t o  s cloec, Iro~vcver, ~vitliout the aclvancc 
being made, and, as operations t,,,ol< over cou:li-ry n.hic11 l ~ a d  bee11 
mapped already with considera,?-blr: accn1.sc.y on tlrc one-inch scn.le, the 
party had no oppor t~~n i ty  of \\rol.l;illy; 5it ' l '  !-,ern g~onncl. Esccpt for 
about 88 square miles near t,hc E~:ont,it.~. ~lor!,i?-~,:est of Pesliiwar, surveyetl 
on the one-inch scale, td~e work o r  t113 pxrty consisted nlainiy of 
large-scale plans of areas in wliicll miIita,:y \rrol.'lis were conternpletsd 
or In progress. 

Soon after the occupation of Dakka, Lieut. Ca.lve~ t wit11 s~lr\~eyo?s 
Sija~val Khan ant1 Gnjar Sillgli con~mcncecl a onn- 

Licnl. C ~ l v ~ r t ' s  R C C ~ ~ O ~ .  inch sarvcy of the vicinit,y. The p~.ogrpss of t he  
worlr \VR.S i t l t c r r ,~~) t~ t l  sonreml~n,t Ert:c!ncntrly, both 

by bad observing conditio~is and by the exigencies of the military 
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situation, ancl the area mas not surveyed completely till about lst August. 
This area included a small tract, previously unsiirveyed, lying to the 
north of Darband village, but  the extension of survey operations 
southwards over the valleys west of the Tsatsobi Kandao was not 
permittecl. 

Lieut. Calvert's section also completed a four-inch survey of the 
Khurd Khyber pass and its vicinity, ancl several large-scale plans of the 
Dakka camp area, before returning to Landi Khlna on 18th August to 
join Major Lewis' detachment which was attached to the Boundary 
Commission. 

The principal works done by the remainder of the perty were a 
four-inch survey of the roads through the Khyber 

Miscellaneous surveys. and the Lancli Kh ina  and Big11 areas, and sixteen- 
inch surveys of Jaml.iid, Ali Masjid and Landi 

Kotal, besides a two-inch survey of a strip along 14 miles of the 
Indo-Afghin boundary from Kiifirdara Sar lying to the south-east of 
Darband, to the Kibul  river in the neighbourhoocl of Kam Daklza. 

The detachment which, under Major Lewis, accompanied the 
Boundary Commission, assembled at Landi Kh ina  between 18th and 21st 
August and worked with the Commission until 7th September, by which 
time the whole of the boundary strip had been mapped on the two-inch 
scale, the boundary pillars built and their positions determined. 

Of the work of the detachment, Major Lewis writes as follows :- 
" The Comrnission marched to Darband on the 2Srd August. The 

original intention had been to visit the Tsatsobi 
Afghan Boundary 

Comm~ss~on.  Kandao on the following day and thereon place 
the southernmost pillar. But  the road was found 

to be extremely difficult and further there was certainty of active oppo- 
s~ t ion  by tribesmen from Chinar near by. Since this portion of the 
boiindary followed a well-defined watershed, actual demarcation was 
not essential, and Mr.  Ilaffey accordingly decided to place the first 
~ i l l a r  a t  some p o ~ n t  on the main ridge east of Darband; tliis nas done 
on the 24th August. 

"On  the 25th) the Comrnission returned to Lanclr Kotal LJ- way of 
the Shamsa Kanclao where three pillar sites were located and .urveyed, 
the pillars being siibsequently erectecl by the Sappers and JIinc rs. 

" O n  the 26th, the Commission, now joinrd by the Afql l in  $enera], 
Ghulem Nabi Khan and his party, erectecl near tllc lnaln road 
west of Tor Kham;  and reassembling in the e\ening a t  l 1 l r l d i  Kotal, 
proceeded the following day to Shahnarn Kalai i n  the Jloc. Shilm~n 
valley, via the Inzari Kandao ; and on the 28th to t h ~  har-lll't of Shil- 
niin Khwala Biinda near Kam Ilskltn on tl~t. Kiihr~l r i \ r r  During 
these two days M r  i\Iaffey locatrd tile line I,rovisionally i)c-;nrcn Tor 
Kham ancl the Kiibal Lliver, but tlcmnrcation corlltl lief I)(. ljroceed('d 
with pentling conlirmat~on by tllr Govrrntnent of In(11n. '1'1le wllolc 
party returned to Landi Kotal on the 30tl1, l la l t~ng for the 111qIlt of Mfll- 
29th at lakha Chins spriug. 

" On the 1st and 2nd Septt~nher,  pillars were rrrctcltl 1lo1,1ll of Tor 
Kham and survey in this ncigllbo~lrl~ootl carrier1 o~ l t ,  I l r r .  ~ I I ~ * s ~ ' . v  of tlfe 
whole area den~arcetsd being then completed. By this tinlr orders had 
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been received from Simla, and the  Sappers and Miners, accompanied 
by the two surveyors returned on the 6th to  complete the  demarcation 
of the northern portion of the  boundary, arriving back in Landi Kotal 
on the 7th." 

The Reproducing Section under Mr .  Oddy arrived in Yeshiwar on 
2nd June  with Vandyke equipment and one hand- 

Reproducing Section power printing press capable of taking a 42" x 32" 
ztric plate. It was installed in the  party office 

and commenced work a t  once by printing skeleton maps to illustrate 
reports. I n  a very short  t ime demands began to  flow in for printed 
copies of maps, plans and d i a g r a n ~ s  of a miscellaneous character, and up 
till the middle of S'eptember, when the "Norfront Force" broke up, 
the section mas continuously a t  worl; a t  consiclerable pressure. 

During the  whole of the  period over which the operations lasted, 
the conditions of life were t r y i n q ;  and Mr. Oddy, not in robust health 
when he arrived, had to  be invalidecl about the  middle of July. Under 
by no means favourable cond~t ions  he had succeeded in rapidly 
organising the  section. After his dep:~rtnre, the  charge of the  section 
devolved on Babu Sadik Ali nlllo Drot~ecl himself capable and industrious. 
Besides satisfactorily m a n a ~ i n g  the l(el)l.oducinq Section, he gave m ~ ~ c l i  
useful assistance in connection with the  party's general affairs. After 
the conclusion of operations on 15th September 1919, the personnel of 
the party mas gradually \vithclrawn from Yesh.iwar and disbanded. 

One other detachment was formed for worli i n  connection with tlie 
i\fgh,?n war. As has been mentioned in Cha1)trr 

Ollet tn Survey 
~)etnchmcnt.  XI,  the  ofiicer i n  charge E:~ . s ten~  Persia Par ty  

reccivetl orders t,cfore lexvitlg 13iljand to arrange 
for survey worlr with the  Halac l~ i s t~r l  lci,:ltl k'orcc. I n  consequence, a 
[letaehment \\-as fornletl a t  Qnett:~, cousi:;finq- of Tlic?utj. I". J. Gricae, 
Jemntlar Shib Lal,  all11 three survcj.ol.s, alltl j o i ~ ~ e t l  t , l~c 41.11 Division at, 
Chanlan on the  18th Jnne  1!)19. 

The surveys enulilcratetl tjc]on., ?)rsidcs ui11ell i n i s c r l l a ~ ~ ~ o u e  worli, 
nrc1.r doll,! bJ. t,l~i:: ,ic!ar.l:~rrel~f, nntl fer~.o-t.!-pe 

Outturn. iH,in t s  \\.pl.cl ,su],l,]it-,,l t,u 1 C<i~llc*!.ai O&P(!l' 
C:ontmnntlil:;!: :-- 

Original surveys of :- 

( a )  Chaman C:LII t t ~ n r n c n t  ant1 I)nznl., sc:;lc S i!rcl:cs =. 1 mile. 

( 4 )  Allorlt 0 scjccnl.c n, ; lcs  of co~llitl:\- a~.!:rlnd Spin I<:tlt?:!l<. 
( c )  S1)in n;t](l:,.l< i'pll, 011 t lic :,c:llc of 1:; i:il.!~cs = 1 nrilc. 
( d )  ~ ~ i s t i l l g  l , i - ~ ~ l ~ ~ ~ : ; ~ t l  (lpit-l~;,y~: ,)f Pilp~iian. 

. . 
On the signing of t.i in ~,,-,lcc? 1\.1t.!; :\(:.;l~;ini?.::~n, the clcti~r:l-~mc!lt 

retr~rned to  Mosfioorie, ~ , ~ ~ c / l i n ~  it: 011 1 /I(! 1 ,:I Yral,t!-n~Gel. 191 9. * * * * -Y- x .* 3- 

The writer of this volllnle 1)ren'tprnl)i,:cI t r )  1.1 711;rI the n ~ r k  don? 
ha. t,llc! Snrvcp 01' 111(1 in, c!n~,i;~;; I l in  TI-a,ziri~t,%n 

Concl~~aion .  ('a,lnl>aign, I!)] !)-20. l311t tllis \vr~lltl d ~ f i r l i t ~ l f  
hegin a, ne\v ,>Ija.sc of ,,nst,-\val. :ic.f.ivilics, :1nt1 at, 

the end of its history, tile same tl~rnst,ion of whcre to cnd nrould apn i l~  
crop up. 

Thr011~11or1t thc voIrlrne, loo, it, has I,ecn a tn.ml)ta,t,ion to rlcscribe 
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survey systems in detail. This  course wo~ilcl have entailed many 
technicalities of passinq interest. For  in particular, methods of air 
survey, and improvements of aeroplane cameras, have developed so rapidly, 
tha t  any  description would now be of little concern. Some of these 
methods were borrowed from France and other fronts, while much was 
developed ah  i ~ / i / i o  during the  campaigns clescribed herein. 

The  volume is not a technical history of survey developments, nor 
a text  book for future  wars. Alreacly the  methods learnt have been put 
to practical tests both in frontier campaigns and in peace surveys in 
India,  and much experience has been gained. The  period from 1913-20 
gave a great  impetus to  scientific survey; and i t  is the business of 
today to  se t  experts to  examine the new methods, to  separate the good 
from the  bad, and to develop the best on sound lines ; so that  when the 
next  test comes, the  Survey of India  may be   re pared to support the 
Army with t h e  most up-to-date equipment tha t  science can devise. 
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ROLL OF HONOUR 

Captain R. L. Al~nond,  R . E .  killed in nction 28111 October 1914 

,, H. M. McKny, R.E. do 13tl1 Novembcr 1914 

Liout. V. D. B. Collins, do 91.h Llay 1915 

Captain E. B, Cn~.de\v, 1t.1~. do 25th Septc~nber 1915 

,, P. Q. I-Ioddlcuton, R.E.  do  25th blarch lOlG 

,, J.  A.  Field, R.E. do i3t,h July 1916 

,, (3. P. T. O:~kes, R . E .  do  16th .ioly 1916 

,, E. C. Unkrr, n . ~ ,  dictl of w t ~ u n ~ l s  l:ll.hScpt,embcr 19LG 

Brevet Rlnjor (I.en~p. Ll..-Col.) 
A.  A .  Cl~asr,  D Y.o., n . ~ : .  111, 11th Marc11 11117 

Cnptain W .  1'. Hnles, 
M.B.E , 1.~1 1t.o. tlieil  lo^. K~~v! . t uh~? r  19 I S 
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C A P T A I N  R. L. A L M O N D ,  R.E. 

Roland Latimer Almond, son of Dr. H. H. Almond of Loretto, 
was born on 13 th  January 1887 and educated a t  Loretto, Musselbrough. 
He entered the  Royal Military A.cademy Woolwich in January 1906, 
and passed out  first of his batch into the Royal Engineers two years 
later, gaining the  Pollock Meclal and Mathematical Prize. I i e  mas 
gazetted Second Lieutenauton 18th December 1907 and after two  years 
at Chatham lef t  for India. While  i n  the  Military Works services lie was 
stationed a t  Rlmalpindi, Quett,a, Loralai and Fort  Sandeman and was 
employed chiefly on tlie constrnction and upkeep of roads. He  was 
appointed to  the  S ~ i r v e y  of India as an Assistant Superintendent on 
21st December 1912. During his training a t  Uellra ])fin, he took a 
short spell of leave and mith Liel~t, .  I-I. McKay made an at tempt  to 
reach the summit  of Bandar P i n c l ~ .  

I11 October 19l:J Licut.. i-ll~rloritl joined No. 5 Party in the 
Southern Circle, \vit,ll tield Ilea,tlqr~art,ers a t  C l~ indwam and afterwards 
recesst:cl a t  Bangalore w11et.e Ile was stationecl at the outbreak of war. 
On 12th August 1!)1 ~14, he received orders to join the  3rd Sappers and 
Miners a t  Kirkee, and tell clays later sailed witli tlie 21st Corllpany on 
the s/s. "Tuiynbi7'-;tt~ allcient and 11ncIea.n pilgrim boat,,-as ],art of 
the Lahore Divisio~t ot' E ~ ~ c t l i t ~ i o n a l . ~  Force ' h '. On arrival at 
Marseilles a t  tthe entl of Sopt8c.mbc~r, t(I1e t l iv is io~~ was rl~shed r ~ p  to the  
front and came illlo :~c>tiot~ :it Nellvo ('!1:tl~c.ll,?. Tn the fierce figl~t~illg 
of 28th October, t,he :!Ot,ll nr~tl :? I I ; ~  C o n ~ ~ ) x l ~ i e s ,  S : t p l ~ e r s a ~ ~ t l  Rlincrs, 
mere cml,loyecl as itll!;~lltl.!., :t11e1 sl~fTel*ptl V ~ T J -  ll~a,\ry v:l,s~~alti(~s, all 1.llcir 
o5ccrs being killctl, wo1111tlctl or 111issin~. T,i+wt. rZl11iou11 wa,s \vonndecl 
while gallaul,ly lentlillX his In(.tl to tlje n.ss:tl~lt, aucl 1v:ts s~ihs~clrlent~ly 
reportctl. \vonntlecl :Ltltl lllissilrg '. l l c  \"a!: n!'t,c~t-wards gazel'letl Captain 
from :IOtli October. 

]<very rffort mas 11~a(1(' to s:.c~, ~it!\\~s ~f Ilinl :I!: R l)riso!)t%r of ~ a r ,  
and a.s the result, of all :I,(lvcrlis,:~llc~nt ~ I I  se1vcr;~l l c ~ . ~ l l ~ l l  11(311"-.]):1.1)Cl'b, a 
poi/,,, wrote f rom ]30rt1t':lllx i l l  t l ~ ~ ~ : : :  JCJlr), t . l ~ : ~ t  11,' llnd ~ I J C I I  i n  :? (;t3rlnall 

hospital at Bollin \vit,Il ( ':l.l)t:ti~~ , \ I I ~ ~ o I I I I .  0 1 1  l ~ ~ r $ c ~ ~ l : l l  C ~ ~ I I I ~ I ~ ; L ~ ~ O I I ,  the! 
man correctly I,ic]icyl o l l t  n I-~)lntnyl.nl,ll of c a . l ) h i ~ r  ;1!11lo11d t'l'~~111 ~ t~v t? ra l  
othclqs, insisting t]l:Lt I lc  I I : I ( ~  l> t .~~r  \\;ou~lrl(bi! i n  t.11~ It\g ;~ntl  rc,tno:lc~tl to 
(icrnlany. Efforts wcrc n o \ V  co~rc.c?:l~l,n,i ct1 on 1ucn.tin~ Rot~ill, l ) ~ : t  i l l  

vain, and tile wl~o l ( !  st01.y w:ts ( ~ I I : I . ~ ~ , J .  ( I ; S ~ ~ I . O V C ~  e111;ircbly ~ v l ~ c n  in iiTn.?. 
1916 the bodg of an 11. 13. Oilic,:r \ \ r~~;~ . r i~ rg  n, \\.rist-\v:l.tc.!~ e n y . a ~ c d  
with Almond'P name anti c:orl,s was follntl illat, ontsiclo Nc'n~re Chapcllt!. 
Here he IVRS bllricd, R I I ~ ~  IICI-c I1t! rcma,iuctl till 1!)1!), W ~ I C I I  Itis body was 
removetl ant1 rcintel-rctl a t  Cl~ontl~ics. 

A t  school Allnollt l  \va,s (:olisitlcrc?cl brilliant, alld it. \\'M faf.11~1'~~ 
wish t,hat I l o  s l l o l l ] ~ l  s~~rectvl  I ~ i n l  3,s h~~a~t l~na? t , r r  O F  r,o~-(\tlo. Af:l,t,Il(~~~~a- 
tlics he deliKllted i n ,  :1,1~(1 I I C  \V:I.S :L goo(1 lillgllist,, l ~ c i ~ l y  \'tbry 1)1.ofcic11t in 
Prencll, Gernlall, alltl [lilltlust,al,i, %it11 some liI~o\\.Ic'tIgt! of Itussian. 
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H e  enjoyed literature and had a keen ear for music. He was particu- 
larly fond of all outdoor games, being a very fine Rugby footballer. 
A t  Woolmich he captained the 'Shop '  XV, and a t  Chatham he was 
honorary secretary to  the club. While stationed a t  Chatham .he 
captained a team which he took over to  Prance, and he also ' st,rolred ' a 
rowing crew of Rugby footballers which beat Ihe R. E. eight on the 
Med\vay. I n  India he excelled a t  hockey, bu t  all games seemed to 
'come' to him easily. He  had a passion for monntalneering, and Ile 

hoped for the day when his work in the S~l rvey  would take him into the 
heart of the Himalaya. 

I n  the spring of 1914 Lient. Almond took a brief spell of leave t o  
Bngland and married the daughter of Colonel F. Gosset, late R.E. 

In  connection with the action in which Almond mas killed, 
the following is an  extract from the despatch of Sir John French 
dated 20th November 1914 : '< On the 28th October especially, the 
47th Sikhs and the 20th and 2 l s t  Companies of the Sappers and 
Miners distinguished themselves by their gallant conduct in the attack 
on Neuve Chapelle, losing heavily in officers ancl men ". The Author 
of " The Indzaia Corps zn A.a?tce " writes of the same actioti : " The 
history of the Indian Army contains few nobler paces than that of 
the 28th October 1914 ". Almoncl was one of the first two S ~ ~ r v e y  of 
Intlia oficers to  be engaged in the Great W a r ;  he was the first to bd 
killed in action. 

C A P T A I N  H. M .  McKAY, R.E.  

Henry Marshall McKay, the son of Colonel H. K. McKay, late 
r.\l.s., mas born on 6th December 1888 and was eclucat,ctl a t  Shirley 
House School, Old Charlton, and a t  Cheltenhnln Collcye. After his 
two years a t  the Royal Military Academy, he was gnzct.ted Second 
Lieutenant in the Royal Engineers on 29th Jnly 1!)OS, n~ltl I)osled to  the 
Indian Establishment on 8th September 1'310. I-Ie spent t.1170 years i n  
the Military Works Services before joining the Srtrvey of lrrtlia as an 
A~s i s t~an t  Superintendent on 1 l th  Decen~ber 1912. He nr:l.; st:~t,ioned at 
hluasoorie on the outbreak of War, but was reverted t,o ~ ~ r , l i l i t ~  duty 
clnring August 191 I., and embarked for 14,ance a t  Llo~,~l::~,y on the 
*/s. "E/yt~io" on 2nd September. 

I n  France he mas posted as an Assistant Field E11~i11t.b.l. t,o the 3rd 
Lahore Division, and proceeded a t  once to the front. It ,  ali!,l.,cil.s that Jle 
wzs killed by a shell after delivering a message t,o n r l e t ~ c ~ l ~ ~ ~ ~ ! t l l  of 3 I*th 
Pioneers in an advanced trench on the 13th Nove~nhc~- ,  n, t ' i o  I l l ightafbr 
h i s  promotion t,o the rank of Cabptain, and almost tl~e lir$t; f i:i:r he came 
r 6 .  FIe was alone a t  the time, ant1 for tllis I.ca<(i1l It 1 1 % ~  not 
been ~)ossible to obtain details of his dea(11. I t  is snql t,o i,t>i.l,io hllat llir 

father's first intimation that  his son mas in Fra.ncl: m:is: ;r telegranl 
recorrlinc his rleath in action. 

The hotly was recovered by the 2 ls t  Coml,any, S ~ I , L , I ' I . ~  : H I ( ]  ,\liners, 
and hnrietl iu tile garden of fiIatlame Leroy ;\[r;ll~\- or, 1 1 1 1  l t 3 f t  of the 
road from Sailly to\vn, fac ing  a nl i ] l  a t  Saill!--It~-T~j->.. : ~ l ~ ~ l g ~ i ~ l ~ ~ ~ ~ ~  

of Major J .  U. Curry, u,s,u., i ; . ~ . ,  cvllu llat1 I l . ! I ~ ~ l l  Lhe (lay 
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before. The body was afterwards removed and reinterred in the SE. 
corner of the  garden of a house in Rue des Fufs (36 G. 22 b. 90.5;. 

Captain McKa,y hacl been in the  Survey of lndia  less than two 
rears. Hut he had been in the department long enough to prove him- 
self a keen and energetic surveyor. Wi th  the  object of placing a survey 
pole on Bandar Pfinch, a snow peak visible from Mnssoorie, he had taken 
leave with Lieut.  Almond and attemptcd the difficult ascent, which 
was, however, ansuccessful through no fault  of the two officers concerned. 

LIEUTENANT V. D. B. C O L L I N S .  

Vivian Donald Berry Collins was born on 10th January 1885, and 
joined the Survey of India as  a Sub-Assistant Superintendent,, 3rd grade, 
at Del~ra D i n  on 1 s t  November 1904. After serving in Berar with ' 
No. 2 Party  and after being confirmed in the Department, he joined the 
Triangulat,ion Par ty .  With this he mas employed on the Mawkmai 
series of t'riangulation in the  Southeru S h i n  States from 1908-131 1, and 
in the summer of t h e  latter veal* was in charge of the detachment sent 
to fix the position and height of T e r a ~ n  Kangri, a peak of the Karakoram 
range that had been reported to he of exceptional height. Mr. Collins 
carrletl orit this triangulation with great energy, ascending sixteen peaks 
of over 19000 feet durillg t01e course of the expedition. 

I n  the  snmmers of 19 12 find I9 1 Y Mr. Collins was employed on the 
trianx~llation connection br~t~nrren India and Russia, holding charge of 
the tletxchment for a short  j>eriod in 191% after the death of Lieut,. He(;. 
1 ,  1 . 1 .  The  sect,ion allottcltl to Mr.  Collins wa.s extren~ely diffic~~lt,, 
as it in. along t,he $orgc 01' thc I-lnaza rivrr, bnt he carried out, his 
task s ~ c c e s s f n l l ~ .  011 11otI1 t l ~ ~ s c  c?xp~tlitio~ls J l r .  Clollins l~roved himself 
a very capable allcl e~~c.rg,.ct,ic, t ria 11 K n l n t o ~  nntl a, courageous mountaineer. 

T)nring his periotls of I.clress, 34 r .  C'ollins was an ent.1~11siastic hockey 
player, being cellt,re for\\.:trd of a vc.ry jirlc Snrvey team i n  Poona. I i e  
always shove t o  keep Ililnpel!' f i t  a u r l  llntl :I, ~ O \ \ . P I ~ I I ~  f r a ~ n e .  

On the ontbreak ,.,S W:I,I,, P,lr. C:ollili:: \\.:I? o n  leave i n  E119lnnd. H e  
at once enlisted, applJ.il~~!; :ti snine t i m r  for n commission in t'he 
new armies n,,.l,(k tl~c-rl hi.ill;r ~ .a i~c t l .  1 3 ~  n.36 :;; lzetlcd Seco~ltl - .  
Lientcuant in tllc! 13t,]l i,$:(.~:,, icio) i~n , t , in !10r r , I11( ;  Slrcrwood Foresicl,s (Noi- 
t inyl~arrn~jlir~ a,Ilil l ~ ~ r ~ ~ , ~ s / l , ~ ~ c ~  j{,,, . , it,,c;;/ o ! ~  i 7 : ) )  ~T~ct~er1111c.r I :;I 4,, ))lit IY:IS 

ROOn after trnllsferrc~l f,, { I l i .  :!:i,j l':ll,l,i:bll,'ll 'i:i~l C;n!.]:lla.s (sil.mcl@r 'iifle,;) 
joining then, i n  the liic~I~l-!~.-.::~-.!; s,.ntor ~ I I  F'r.nrlcr. 

He  mas killed i l l  ic,!, ,:I, i , i l r !  !lt,ll 1\1:1,!- I !!I 5 ,  b11b his h ~ d ~  cln.s 
never recovered. 

Etlward Bella.sis Ca,;,;cilj -,.:n.s I l o l . ~  on  4 t,h h p ~ . i l  13S3, ~11(1 x n s  

fiazettcd Secon(l Lieatplln;l 1 i l l  tl~:. 1: ~ ; ; r . l  j ? ~ ; ~ i r ~ c r l - s  on f s t  neccm1:rr.r 
190 1. Reinp posted t o  t Ili(Iim I<~tnl~iirl!n;rnt t , ~ o  years iatt>r, 1 1 ~  

served in the Mllit,ary Wor!cr: Sr,.i-ices ;~ . t  (!alcut>tn a .~ ; ( i  A ~ r a .  He joirletl 
the Survey of Indin n,q a,n , j~gint ;nnt ,  S~~l ,a~i l i tc 'n( ient  2nd grade on 3rd 
December Igfl(; en[] sljellt, ~ t ~ s t  oI 1lis ;;111.vc:. ::rrvice n-it11 the l1r.i3.ngn- 
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lation Party, being for a short time in charge of the Northwest Himalaya 
Primary series in 19 09-10, ancl of the IJpper Irrawaddy series in Upper 
Burma in 1910-11. 

Lieut. Cardew mas on deputation with the North Burma Mission 
from 1s t  October 19 11 to BHtll May 1912, and was in charge of t l~e 
North Burma IIission Survey Detachment from 12th September 1912 
to 9th May 10 1.3, during which an area of some 10,000 square miles 
was explored and mapped in the Hkamti  Long country. 

Lieut. Carclrw was promoted to the rank of Captain on 21st De- 
cember 1'3 12. He was on leave in ilristralia when the Great War broke 
out bii t was immediately recallecl to  India. . On reversion to military 
tluty on 22nd October 1914, he wns sent to England and employed 
on Salisbury Plain in training recruits for the new armies. Captain 
(Jarclew crossed to France In July 19 15 and  went into action with the 
7.Yrtl Field Company. On 25th September dorinq the battle of Loos 
he let1 his nlen in the advance on Hill 70. He  was seen to be wounded 
t w ~ c e  (luring the day and after the action was reported 'wounded 
anrl missing'. 1111 efforts to trace his body were in vain Captain 
Cartlew was mentionell in Sir John French's clespatch on 30th Novem- 
ber 1915, for gallant and clistinguisl~ed service in the field. 

CAPTAIN P. G. HTJDDLESTON, R.E. 

Purefoy (fanntlett Huddleston was born a t  Cambridge on 28th 
p i  1 After being educated a t  Clifton Clolleqe, which he entered 
i n  1 q99, ant1 a t  the Royal J1il1tar.v Acatleniy, Woolwich, 11r was gazetted 
Secontl Lientenant in the Royal Engineers on ltith January 1906. 
In  February 1!)08 he was posted to the Intlinn Establishment and be- 
came :Issi<tant Garrison Engineer a t  Fort l \ T i l l ~ a n ~ ,  C:alcotta. He 
officiated a9 Garrison Engineer at Harrackpore ant1 T)arjcc~lin~ (111ring 
the sllrnrner of 1HOH and mas appointetl to the Snrvcy of India, as Assi~- 
tant 3nperin tenrlent, 11r1 grade, on 4th Septeniher 100'3. He was 
stationed a t  Dehra DGn, S ~ m l a  and shill on^, mas on tlepntation with 
the Abor Exploration Sarvep Detachment fro111 9;jrcl October 1912 to 
9th Auplist l!)lS, and with the Aka Promenatle on t l ~ e  borders of 
BhutBn for two rnonths in the  winter of I!)]  3-14. 

Lirut.  Hn~ldleston was very keen on his work an,! on  outcloor 
sports. Reside. being a poor1 Rtlqby footholler, be was a n  r \n, l l r~l t  shot 
with hoth enn ant1 r~fle. He  had the keen instincts of t hc  t.~l)lorer and 
had already before h~ joiner1 the Sllrvey made a s~icces.if~il jonrney 1lp 
the Luhit river. When with the Abor ISuplorat~on S I I I . ~ ~ ~ ,  he held 
c h a r q  of a section which euploretl the diffic~~lt Siom valley gntl its tri- 
butaries 

T~ient. Hullrlleston reverted to military duty on 22ntl Ortnher 1914) 
WAR promoted Captain on 30th Octobel-, ant1 on arrival 111 ~ 1 1 ~ 1 a n d  was 
p t e d  to the b Cth Field Coml)xny, of tllc 2OtJl I)iri.iic,rl, u ~ t h  which 
linit he proreetled to Flantlers i n  Anq1lqt I .  Ile w o n  rose to 
commantl his company, which lie ditl with conspicnouq SIICPC-. but Wm 
unfortunately killed in action on the night of 2.ith h f ~ r r h  1916, while 
hi8 division wae holding the saliellt north of E-pres, ~ a + t  of the canal. 
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A done monument to  his memory was erected by his comrades in the  
Ollivier Ferme Cemetery near Poperinghe. 

C A P T A I N  J. -4. FIELD, R.E. 

John Arcbibald Field was born on 2nd May 1884 a t  Sydney 
New South Wales, and began his education a t  Sydney Grammar 
School. I n  1897 he came to  England and entered Dulwich College the 
following year. H e  joined the Royal Military Academy, Woolwlch, in 
September 1901 and passed out  fiftlt, two Fears later, gaining prizes for 
chemistry and military topogml)hy. H e  nras.gazetted Second IJicr~tenant 
in the Royal Engineers on 15th J u l y  1903, ant1 after spending two 
years at Chatham came to  India and was appointed Garrison Engineer 4 

at  Jliansi. H e  joined the Survey of India as an Assistant Superintendent 
2nd Grade on 11 th  January 1'308, and served with Nos. 2, 6 and 1 1 
Parties, in Poona, Bangalore and Burma. 

I n  1918, he was on deputation as Survey Officer with t h e  Abor 
Expedition, being employed on minor trianxulat,ion and receiving the  
metla1 with clasp. I n  the follo~ving year Licut. Il'ieltl became Officer in 
charge of the  Surveyor (~;eriera,l's ottice at C a I c ~ ~ t t a ,  where he successfully 
undertook the  laborious work of rewrit,ing tlle General Hantlboolr of the 
Survey of India.  

I~ ieu t .  Field hacl a great capacitj  for perfecting himself in difleret~t 
branches of s l~or t .  TI'lten he came to Intlia lie dtd not excel a t  games 
and was not  fond of ridill:. By taking pains and by conat:tnt prac.t,ice, 
he became a very ~~ro t ic ien t  I~orselnan, a goocl shot, ant] a fine tentris 
player. 

Lieut. Field nlas ~)rolnofed I h j \ t a i u  in July 1914 and on 
reversion t o  military tl!rt:y 011 22ntI Ot~i,ohtlr sailr(1 for Bngla'nd a t ~ d  . . 
was employed a t  Co1~:hester ~ . L . R I I I I I I ~  t 1 1 ~  I ; ~ ~ ) I ) C ? I . S  of flie Itew a.1.1111c~s. 
He proceeded to  Franc,, ill July I I!!:, ::;it 11 t ! ) ~  'i!)!!t h'ieltl ('cllnl~arty, R.E., 
and after being Ptnt,ione(i 9.1. ,ilI~r!,t, :111(l !31.ra.y R S B ~ I I I ~ C ( ~  cornnial~d 
of the 92nd Fiel(l ( ! U i ~ ~ I ~ ~ ~ I ~ - .  1 1 ~ ;  .,,!,!< z::f;:rt,t,;- ~ ~ I I , L ~ : I , : ~ Y ~  cltlrit~g 1 1 1 ~  
Somme offensive i l l  1 16, : L ~ , ( ]  011 tI1t: c~~,e~!i;;>. ! t i '  i :ji !I J 1 1  q;b8zs killed by 

shell while ~ ~ ~ ~ ~ ] i d ~ i i ~ l ~ ,  :< ~),,:;it.io,, i !~  'L'~c!~ic's v :>ctl. t I i! bli~iecl 
in t,he Mi l ib ry  Celneterj ,  :I,; ;-nrll? p l i ~ i  o!' l < r ~ j ~ - , ~ r ! ~ . - P ~ ~ l i ~ ~ , e  11enr his 
old camp. 

CAFrFLiIpj (:. IT. ,I1. O 1 i ~ j ~ ? , ,  l<,,E. 
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Licut. Oakes was on service with  t h e  Abor Expeditionary Force 
from 20th Septenlber 1911  to  49th April  1912 during which he accom- 
panied the flank colninn, and was afterwards employed on the esplora. 
tion of t h e  Yamne river. H e  mas again on deputation with the Abor 
Survey Detachnlent f rom 24th October 1912 t o  9th  August 1913, 
dur ing which he was mainly engaged on t h e  triangulation and detail 
survey of the  D i h i n g  river. H e  was mentioned in clespatches for his 
services in the  Abor campaign, received t h e  meclal and clasp, and was 
promotetl Captain on 2 l s t  December 1912. 

H e  was stationed a t  M~issoorie i n  charge of No. 141 Party a t  the 
outbreak of war, bu t  was reverted t o  military du ty  on 22nd October 
and sailed in t h e  s/s. "Micllnn", for  England, which he reached on 140th 
November. H e  mas posted t,o the  77th Field Company R E . ,  t,lien under 
training mit'h t h e  17th Ilivision a t  Wareham, and crossed to France with 
this company on 14th Jiily 1915. After  seeing service with this unit 
Captnin Onkes was given command of t h e  1 3 0 t h  Field Conlpany R.E., of 
the  2.itli Division. It was while encouraging his men to complete their 
work at. Ovilliers-la-Boiselle on t h e  Somme f ron t  t h a t  he was mortally 
n ~ o ~ ~ n t l e t l  by a sniper on the early morning of the  15tli Jlily 191 6. l ie 
mas removecl to No. B G  Casualty Clearing Station where Ire diecl a few 
hours afterwards He ivas buried in t h e  Cimetikre (111 Hois a t  Heilly, 
:!; rnilcs north of Corbie. 

Captain Oakes was a good mathematician, ancl hell1 charge of the 
Computing Par ty  at  Dehra Dun .  H e  was a t levo~it~ (llrristian and a 
keen otticer, a s  those who knew him can testify. I Ie  was also a Ireen 
zoologist ant1 made a fine collection of land Blollrisca, a,nlong wlllcll 
were some'rare species, and which were worked ont in tlet;i,il 1)y Colollel 
Gotlnin-Austen, V.R.S .  O n  this dezth his C.R.R. wrote : " 1 can t,rllth- 
fully say t h a t  no more hardworking and conscientio~is offirrr ever live(1, 
and his loss is a heavy blow to us all ". 

C A P T A I N  E. C. B A K E R ,  R.E. 

E t l ~ s r d  Carlton Baker was born in Canada on 1st , l ; ~ n n ~ r ~ .  1880, 
ancl af ter  pnqsinc first out  of Kingston Military College, wn> :wetted a 
Second Lieutenant in the  Royal Engineers on the 23th June  I " / ) ( ; .  
posted to the  Indian Establishment on 5th S e l ~ t e ~ u b e r  1 ! )03 .  Ile sel-ved 
In the  JI i l i tar j  Works Department a t  Mian JZir, iihhoi t -: -1'1, Eiollf$ 
Peehitwar, ant1 in the Karrarn valley. H e  joinetl the S I , ~ ,  of In(lla 
as an Assistant S~~per in tenden t ,  2nd grade, on 12111 ,Jn~,lln: \ 1!10fi, alld 
spent the  qreater part  of his service in the  Northerr, ( ' i ~ . c . l ( a  I : l r ~ l ~  on 
the  N.Ur. Frontier. Lielit. Raker served as Srlrvcy O t l ~ c r ~  \vith the 
>[ohmant1 Flelrl Force from 25th April to 4th .Innc i!l(l\, arltl waq 
successively in r h a ~ * y e  of Nos. 9, 12, and 11 p r t i r r ,  inL111z tllc latter 
party to  U ~ ~ r m a  In 1!410. H e  was promoteti C':~pt:~in 011 !ubtI~ Jllne 
1HlU. I n  I912 he mas to the Sorltlrerrl ( '~ l -c l r  11 ~ t l l  H e d -  
quarters a t  Bangalore, a t  which place he was s ta t ion~t l  : ~ t  tllc ol1threak 
of war. 

Captain Baker mas reverted to  military du ty  on 22nrl October 
1914 and procretled to England on the s/s 6 6  J fn l t r rn  ". I l c  mas posterl 
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to the command of a field company in the 41st Division a t  Aldershot 
until April 1916, when he proceeded to France. H e  Was severely 
wounded in action on the Somme on 15th September, and died of his 
wounds four days later. 

Captain Baker was an able and resourceful Survey officer, and was 
liked i~nd  trusted by all who knew him, having a high character, a 
cheerful and courageous spirit and a remarkably powerful physique. 
He was a keen Rugby footballer, and played for Blackheath during his 
period of Service a t  Chatham. H e  was married a t  Mussoorie in 1909 
to Miss Elsie Johnston. Colonel W.M. Coldstream, who was C.R.E. of 
the J l s t  Division, with which Captain Baker was killed, wrote of him 
as " the pattern of what a Field Company Commander should be ". 
BREVET M A J O R  (temp. LT.-COL.) A. A. CHASE, D.S.O., R.E. d 

Archiba.ld Alderman Chase was born on 16th September 18840 and 
was educated a t  Bedford. He was gazetted Second Lieutenant in the 
Royal Engineers on 29th Ju ly  1904. On being posted to the Indian 
Establishment two years later, he joined the Military l.lTorl<s Services, 
being statiol~ed successively a t  Calcutta and Ishapnr. Daring the win- 
ter of 1906 11e was also attached to No. 5 Company, 1st P. W. 0. Sappers 
and Miners. 

Lieut. Chase joined the Survey of India as an Assistant Superin- 
tendent on 22nd June 1908, and for the greater part of his survey 
career nras in the Northern Circle. I n  1912 he pushed through urgent 
surveys required for the new capital a t  Delhi with great success, and was 
then placed on special d ~ l t y  in connection with the Nepfil Roundary 
Survey from 1s t  Ja,nl,ary to 31st March 1913. During the following 
minter he was attached to the Sappers and Miners, esl~crimenting with 
a light field lit110 press and organizing a rna'l-, reproducing section for 
active service. 

On the outbreak of war, Lieut. Chese was stationed a t  Mussoorie, 
but  nras revertec] to military duty on lfit'h October 1!9l?,, aud sailed at  
once for Marseilles, as Assistant Field Engineclr to t11c 11idi:r.n Cava.lry 
Division Headqnartcrs, He  was promoted Ca])t:~in on :j ' \ t!~ Octohcl., 
ancl was appointed snrvpy to the Indixn Va.\nlry C1.ol.l~ in Novcin- 
ber 1914, and to tllc lsi lndia,n Field Scln..i,c!ron, ol' 11!c 1 b t  Indin,n 
Cavalry Division ill Janlla,ry l<)lS. Undcr Major W .  11. Evans, R.E., 
he was employed durin;q , J ~ ~ ~ a r v ,  February and Sfa.rch on front line 
work a t  Festubcrt and on heck lice work in the Foret de IR PI.'ieppe. 
The 1st Field Scluadl.on \Tas: fipslly formed in April, Captain Chase being 
in comnlxnd of No. 1 'I'rool~. 

I n  May 1915 Cnl,;n,i!l C:il:.,?.: :yn!: ~i.i~a.gccl wit11 l l ~ c  21111 k'ic~ltl Tl~onl? 
in the Ylwes sect,ol., ,l-11,31.c Ilo (lid vcq- fine nrorli : ~ t  floofit! (Illrillx ~ I I C  
@t,tacl<. For his wc.l.v;l:e.: ilelp, he jr::.r l i l c . ; ~  t,icl~re~l i l l  clt.::l~a.trhes all11 
?War(lctl the ~) .S .O.  '1'Ile sclllwlrnn \VRR fiCt,r~.~\.')l'd:: C!II~IIO; . (~II  ( l i> lno~i~~t  dl 
In the fl.ont, l i l l e  f l . cnc l l r : ;  k:qiliT-n,l, 13-ootl i l t r  s :~ l i rnf ,  n'lltl i l l  

June a,ll(l Jll],y ill trel,p]l ,v,,rJ; \vi!J~ t,lle i n d i ? : ~  ( T ~ ~ ! ~ ~ ~ s  I I O : I ~  1111~ TilI('~o)- 
Nellvc C]lallellc, Flnln A I I ; : I ~ ~ ~  t o  O ~ t o l ~ r r .  the r:~.\-nlr!- \\ .o~.P i t 1  

trenches a t  T]lipl,v:ll, r r  w l l i c l l  t , ] ~ ~ . ~  we1.r \\ i i l l t l  I.:! \ \  I I  1 0  I.)n(zI; I~i l lcts ,  
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Captain Chase being lent t o  the 18th Infantry Division, where he He. 
cured very little rest. 

Captain Chase seemed to thrive on front line work, for he mas rarely 
out of the trenches. H e  transferred into the 18th Infantry Division in 
February 1916, being first given command of a R.E. Field Company, 
and afterwards becoming an acting Lieut.-Colonel in command of the 
Divisional Pioneer Battalion (Royal Sussex Regiment). Throughout 
1916 and the early part of 1917, to the date of his death, he did 
exceptionally fine work. 

Lieut.-Col. Chase was mentioned three times in despatches, and was 
awarded a brevet-majority, besides gaining the D.S.O. as recorded above. 
In  March 19 1 7 while in command of his battalion he was going round his 
trenches a t  Irles on the Somme with his C.R.E., Lieat.-Col. Henderson, 
when he was mortally wounded by a shell. H e  died of his wounds on 
the 11th March 1917, and was buried near Albert. 

Lieut.-Col. Chase was a very fine and gallant character, and an 
officer who imbued all ranks serving under him with his own restless 
energy. I n  France he was thought of very highly by his divisional 
general, and there is little doubt that  if had lived he would have received 
command of a brigade in a very short time. 

Lieut.-Col. Chase was married in 191 1 to Miss Gladys Waller and 
left a widow and two children. 

CAPTAIN W. P. HALES,  M.B.E., I.A.R.O. 

Walter Percy Hales was born on 22nd July 1889 and joined the 
Survey of India as a Sub--4ssistant Superintendent on 1st November 
1907. During his service in the department he nras employed almost 
entirely on topographical surveys, in the Northern ancl Eastern Circles. 

Early in 1915, when civil officers in the Indian Goverrtoient Service 
were pernlittecl to join the Indian Army Heserve of Ofticers, Mr. Hales 
applied for a commission and mas posted as Second Lioutrhnant to the 
124th D.C.O. Balurhistan Infantry a t  Quetta on 13th .lnnt,. On 2nd 
March the follow~ng year he proceeded on active service to t l~shire In 
the Persian Gulf as a compatly officer of the same unit. 1'1 'irn here he 
wco~npanied the right wina of his regiment uncler Lieat.iYL~lunel E. F. 
Twigg to join the British Mission a t  Bandal- Abbils. li was with 
Sir Percy Sykes througholit his tours in Southern Pc~qi:r, ~~old ing  an 
appointment as a temporary S.  SL T. officer from May I to May 
19  18, in acld~tion to fulfilling his regimental duties. FL-, ' the latter 
date he mas promoted to the aetinq rank of captain. 

Captain Halw died of influenza on 1st Novemhc~. I!) 14 ,  a!  1 ' i r 8 r ~ b ~ ~ .  
where he was cremated ; his asheq mere hro~lqht  to Shi15,. :lnd l)nricd 
there. H e  was appointed to be a DIenlber of the Or,ltlr 01 iile Briti.11 
Empire from the 3rd June  1919, after his death, w l  : rnr.~ltiolle(l i n  
I k~pa tches  i n  the Sllp~~lernent to t h o  London Gasr t f r  (lnted Nth 
January I!)2O. 
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APPENDIX I. OUTTURNS OF SURVEY 
(a) APPROXIMATE AREAS TRIANGULATED AND SURVEYED ON 

HALF-INCH 01L LARGER SCALES. 

TJpper Euphrat,es 
& Syrian desert. 

Place 

Mesopotamia, Wes t  
and N.W-. Persia. 

S.W. Persia. 

Erst & N.E. Persia. 

Macedonia (Indian 
detachrne~lt only). 

S(1. miles 

Janua.ry-April 101!J 3000 
1 

RSarch-dpril l!rl9 / . . . . 
Chap. 6 

Poriocl Outturns in 1 sq miles / Remnrks 

South Persia. Novernber l!! I (i- I Y O O  1 chap.  8 
March 191 7 .  

I 

Chapters l -5 ,7,9,10 

Chapter 8. 

Chapter 11. 

Chapter 12. 

December 1914- 
Ju ly  1920. 

October 1918- 
April 1920. 

October 1918- 
Ju ly  1920. 

November 1 ! ) l 7 -  
March 191 l) 

East Africa. 

117,500 

16,060 

45,000 

1,040 

Nort.heast Persia. 

. . 
(c)  sc:a,lc: s1lrtreys a11,l c01i1 , ~ i  i? t ;(I: ': t l f  mi l i t  3 :y ~ O S I ~ I C I I T ,  

 cantonment,^, etc., of {Ire I)~ ' i~~ci l )xl  r i t , ics  oi' I :c%rs~:l  ::I,(! ~ I e s o ) ) o t ; ? l l ~ ~ ; ~  
were made ant1 re~,r~otl~lcerl tillring thr! ~,cr,intl ~ l r l t l ( & ~  rt.1-ienr by ti% 
V~rionn S11rvey of Intiin, organiza.tions. 

(0) These onti,urns tlo not; inclntlo any t ~ ~ ~ r k  (lone i n  Tndin tliil-ing 
the period under review. Soch work has becn recordctl in t'lri. .! ~rillca! 
Genera1 Rcport,s of tile SIII.VCJ- O F  Lntiia.. 

Total . 

I i\ I I ~ I I S ?  1Ol !I.--- 1 I / ~ l l a l ~ .  1 I 
Jill) I il:!O. I I 

1 

I 

17!),4<00 Sqiinre miles. 
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APPENDIX 111. CASUALTIES 

During t h e  period covered by this llistory 10 officers, S surveyors, 
one printer and 44 khalasis were killed in action or died on service on 
various fronts. Their names are given in the frontispiece of this volume. 
: The followirlg officers sustait~ed wounds in  action :- 

Browne, C.M. Morsheacl, H.T.  
Coldstl.eam, W.M. Nosworthy, F. P. (3 times). 
Couchman, H.J .  Pye, K . W .  
Fitzpatrick, J .O7C.  Roome, H.E. 
Hunter,  F.F. Tandy, M.OIC. 
Lewis, C.G. Tresl~am, C.11. (twice). 
Mason, K. 

Major G.A. E$eazeley was shot down while flying behind the enemy's 
lines and taken prisoner, wl~ilc hlul~amrnad Khan and Uadan Khao 
were ~ n a d e  prisoners on the lcall of Icot,. 

Jemadars Jagannat,h,  Var~nan Xli, Trila Ram, Purclil Khan and 
Amar Sing11 were made p~*isoners by the Kurds for a short time in 1919 
(see pp. 51, 5". Savyitl I h z i  Ha,san diet1 in hosl)it,al a t  liarachi a.s 
the result of illness contrnctetl on :tcti\re sc!rvice in RSesol~otamia (1). 51).  
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APPENDIX IV. HONOURS AND AWARDS 

During the period covered by this report, the honours and awards 
for war services conferred on officers and men of the Survey of India 
consist of the  following :- 
( 1 2 )  COJIPANIONS OF THE ORDER OF ST. MICHAEL AND ST. GEORQE 2 

Bromne, C.M. 
Pirrie F.W. 

( b )  COMPANIONS OF THE ORDER OF THE INDIAN EMPIRE .............. 2 
Pirrie, F.W. 
Rich, E.T. 

( c )  PROMOTED BREVET-COLONEL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Pirrie, P .W.  

( d )  FROJ~OTEI) BREVET-LIEUT-COI,ONEL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R 
Browne, C.M. McHarg,  A. A. 
Gunter, C.P. Phillimore, H. H. 
I-Iamilton, S. W.S. Wood, H. 

(e) P R O ~ ~ O T E D  BREVET-M.IJOIL.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Chase, A.A.  Mason, K. 

. Lewis, C.G- .  Nosmorthy, 3'. P. 
( f )  COMP.LNION OF T H E  OI~DIR OF TI-IE BILITISH' E~IPIILE . . . . . . . . . . . . . . .  1 

Ferrier, T.A. 
(9)  AW.IRDED BAILS TO T H E  'DISTINGUISHED SERVICE OI~DEIL. .  . . . . .  2 

Hamilton, S.W.S.  
Nosmorthy, F.P. 

( h )  COWP.~NIONS OF THE ~ ~ I S T I N ~ L ~ ~ S H E D  SERVICE OI~DEI( .  ... l 4  
Beazeley, (f . A .  Hunter,  F.F. Phillimore, R. H .  
Campbell J.D. Macleod, M.N. Pye, K.W. 
Chase, A.A. McHarg,  A.A.  Tandy, 51.( b'C. 
Conchman, H.J. Norshead, H .T .  Thomas, 11.11. 
Hamilton, S.W.S. Nosworthy, P.P. 

( i )  O ~ ~ r c ~ n s  O F  T H E  ORDER OF T H E  BRITISH EJIPTILE. .  . . . . . . . . . . . . . .  4 
Gun tei-, C.P. Tandy, iLI.O'(:. 
Kenny, P.A.T. Wauchope, R..S. 

. . . . . . . . .  ( j )  MEMBERS OF THE ORDER 011' THE RRITISH ~ J I P I I L E . .  .... 9 
Arbery, .I. Kenny, P.A.T. Rennick, D.';. 
Booth, A.J .  McCraken, J. Strong, TIr. I-! . 
Hales, W.P.  Norman, G.A. Williams, J I .  

( k )  AWARDED A BAR TO T H E  MTT,ITARY CROSS.. . . . . . . . . . . . . . . . . . . . . . . . .  1 
Nosmorthy, F.P. 

( I )  ~ W ~ L R D E D  TFIc MII,ITARY CROW..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Couchman, H.J .  Nosworthy, F.P. 
Macleod, M.N. Perry, W.E. 
Mason, K.  Roome, H.E. J 

( m )  Awrwn~r) T t r ~  DISTINC+I.ISHED CONDU(:T &IEI).\I,.. . . . . . . . . . . . . . . . . . . . .  " 
Drake. A.J.A. 
0' Sullivan, E.C. 

.......... (?I) AWARDED THE INDIAN DISTINQIJISHED SERVICE METI \ T , .  

Laltan Khan Muhalnmad Abdlll Azinl 
Ghulam Raeill Khan Muhammad Nasir K l ~ a ~ n  



Honours and Awards 1 as 

(o) AWARDED COMMISSIONS FOR SERVICE IN THE FIELD.. . . . . . . . . . . . . , . ;. 2 
Drake, A. J. A. 
Tresham, C.H. 

(p) B~LOUGHT TO THE NOTICE OF THE SECRE~AILY OF STATE FOIL WAIL.. . . . . 3 
Gildea, R.B. 
Grant F.H. 
Mansab Khan 

(p) BROUGHT TO THE NOTICE OF THE GOVERNMENT OF INDIA. ..... . ..... 10 
Arbery, J. Greiff, J.O. 
Burrarcl, S.G. Ryder, C.H.D. 
Colquhoun, S. Smith, W. 
Ferrier, T.A. Turner, H.H. 
Graham, R. Woodhouse, S. 

(r) MENTIONED IN DESPATCHES ......... ............ ......... .... .. .... ..... 90 

Abdul Latif Khan (1) 
Ahmad Shah (1) 
Ananta Krishna Ray ( l) 
Baker, E.C. 
Beazeley, G. A. 

(1) 

Booth, A.J. 
(3) 
(2) 

Browne, C.M.. (5) 
Campbell, J.D. 
Carclew, E.B. 

(1) 

Chase, A.A. 
(1) 
(S) 

Couchman, H.J. (2) 
Cowie, II.McC. (2) 
Francis, A. (1) 
Ghosh, A.P. (1) 
Ghulnm Rasul Khan (1) 
Gunter, C.P. 
Hales, W.P. . 

(2) 
(1 )  

Hamilton,S.W.S. (2) 
Hamid Gul ( 2 )  
Hunter, F.F. (1) 

Jalil-ul-Kadr (1) 
Jamna Prasad (1) 
Kenny, P.A.T. (1) 
Khitab Gul (1) 
Laltan Khan (3) 
Lewis, C.G. (1) 
Macleod, M.N. ( 2 )  
Mas011, K. (3)  
McCraken, J. (1) 
McHarg, A.A. (1) 
Mir Abdullah (1) 
illorshead, H.T. ( 2 )  
Morton, V.W. (1) 
Md. Abdul llzitn ( 1 )  
Muhammad Hasan(2) 
Md. Hnsnin Ichan (1) 
Muhammac! Kh;t!i ( 1 )  
Md. Nzsir Khan ( I  j 
Noswortl~y, P.P. (5) 
Onkcs, G.F.T. ( 1  ) 

Perry, W.E. (1) 
Phillimore, R.H. (4) 
Pirrie, F.W. 
Puri, N.C. 

(6)  

Pye, K.W. 
( 1 )  
(1) 

Itennick, D.K. (1) 
Rich, E.T. 
Roorne, H.E. 

( 1 )  
(1) 

Ryder, C.H.D. (1) 
Sextou, C.B. (1) 
Sijawal Khan (1) 
Simons, H.B. (1) 
Strong, W.H. (1) 
Tandy, M.O'C. (3) 
Thomas, R.H. (1) 
Tresham, C.H. (1) 
Turner, H.H. (1) 
li'snd~ll;c, F.R. (1) 
' iA rn~~c !~o !~e ,  R.S. (2) 
Wood li. (3) 

( 8 )  AWARDED CROSS 3'3 'I'IIIZ li:~::l(i>~ CF H ~ N O ~ J R  ............ .. ..... .... 1 
Browne, C.M. 

( t )  AWARDED T H E  i\/I!.: [l;ll 5: E ;I' ' ! ( > s I : E u ~ ~  . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . 1 
Phillimore, I?. l i .  

(n) AWARDED THE C I ~ . O ~  i;!: 011 i<i,.: i: . . . . . .. . .. . .. . . . .. . ... . . . . . . . . . . . . . . 4 
Hunter, IT. F. ;.! ,~!;: . ,-~i.thy, l7.P. 
McInnes, C.S. 7111 , .,0:,>:3q5 k.13. 

( v )  AWARDED T H E  f ) ( l l > b : ~ ,  OF' ST. L ' i r ~ ~ l :  ..,... . . ...,,.. ,., ..,,..,. , ,,.. ...., 2 
Browne, C.R.1. (2ntl Class). 
Hamid ( in l  ( 3 1 ~ 1  Clase). v 

( w )  AwAnnED Tlrs  OIL~,I~;,L 01, Srr. S , ~ . \ N I S ~ . A ~ J S , .  . . . ... . . . . . . . . . . .. . . . . . . . . . 1 
RlcHarg, A A. 

(z) Aw*nDED T r r s  ( ) I ) . J )ER.  01, 1'11$ ~ V J ~ I T I S  ~<A( . :LE ...............,........... 1 
Wood, 11. 

b) A W ~ R D E : ~  r l r s  PERSIAN M e i ) ~ r ,  ou VALOUR.. .... ... . .. . .., .,,,., .,,., 1 
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The following lists are grouped in five classes, in accordance with 
the pre-war organization of the Snrvey of India, viz : Imperial, 
Special, Provinc~al,  Upper and Lower Subordinate Services. The 
Imperial Service is again subdivided into four groups: pre-mar officers, 
re-employed fire-war offi~ers,  officers who joined between 1914 and 1920, 
and post-1920 officers. Every Imperial Officer is included in these 
lists, since almost all were connected with the war. I n  the other four 
classes only those officers and men who were actually on service or won 
distinction th'rough war work between 1914 and 1920 are included. 
Every endeavour has been made to secure accuracy, but the available 
records are in some cases incomplete, particularly as regards the purely 
military services rendered; some of the theatres of war of certain 
individuals and a Sew namcs of Lower S~ibordinates may have been 
omitted. I n  the case of pre-war Imperial Officers, the pre-war rank is 
givcn fifst, with the status on July 1s t  1926 shown in brackets. 
Officers and men who had left the department prior to this date are 
sho1vn in italics. The followiog abbreviations are used :- 

Acl. = Aden ; E. A€.  =Eas t  Africa; Rk. Sea = Black Sea; Bur. = 
Burma, (Kachi~i  Rcbellion and Kulii operations); Eg =Egyp t ;  Gall. = 
Gallipoli ; I t .  = I taly ; Mac. = Macedonia ; Mes - Mesopotamia, (includes 
K I ~  rdistgn) ; N. W .  F. = Northwest J1ron tier of India, (includes Afghan 
war, and Waziristin Campaign to 1 !)20): Pal. = Palestine ; Pers. = Persia; 
Russ. =Russia; S in .  -Sinai ; Syr. =Syria ; T. Casp. = Trans-Caspian ; 
W.P. = Western Front. 

The figures refer to pages of this vol \~rnc .  

I. IMYERI.IL SE!< VICY((MOT1' CLASS 1 . )  

.4ltnond, L i e r ~ ! .  R. T,., n . . ~ . ,  (C.zr11.) R,8311 r\f Honour, W.F. xxi. 115. 
HaKer, Cap!. R.C., R . E . ,  (C.\r~.:r R,n l l  c f  1-lononr, W.F. 120. 129. 

Reazeley, ;Ma,jor G.A. ,  II .E. ,  ( r l r ~ ~ ~ ~  -COC., n.s.0.) 14es. x. 2 1 .  21.. 25. 2 7 .  
28. 30. 31. 33. 81.. 127. 128. 129. 

Browne, Crtpt. (:.hf., n.a.o., I{..E., ( r r l ~ l ; ~ . - C 0 1 , . ,  i ' . \ f . ~ . )  W.17., I\S. R!IF::. 
127. 128. 129. 

Burrard, & I .  Nir S.G., K.C.S.T., R.E., P.R.s . ,  (SVRVEYOR GENERAL) I~IcHR. 
xi. xxv. I .  4 .  36. 129. 
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Bythell, Cot. TKJ., R.E., Employed during the war in India, and England. 
Campbell, Capt. J.D., R.E., (MAJ., D.s.o.) Eg., Sin., Pal. 99-104. 128.129, 
Cnrdetu, Capt. 8. B., R.E., (CAPT.) Roll of Honour, VIT.F. 117.129. 
Chase, Lieut. A A., R.E., (TEMP. LT.-COL., D.s.o.) Roll of Honour, W.F. 

121. 128. 129. 
CoIdstrea~~t, Mejoy W.M., R.E., (COL.) W.F. 127. 

Cotter, Capt. V.R., I.A., ( h l n ~ o ~ )  N.W.F. 
Couchman, Capt. H.J., R E., (MAJOR, D.s.o., M.c.) W.F. 127. 128. 129. 
Cowie, Major H.McC., R.E., (LIEUT.-COL.) Mes., N.W.F. 66. 109. 129. 
Vrichto~i ,  Lt.-CoI. 1i.T.) c.I.E., I .A. ,  (LIEUT.-COL.) Employed in India. 56. 

CrostLwail, Mujor H.L., R.E., (LIEUT.-COL., c.I.E.) E.Pers., N,W.F. 
8 5 .  86. 

Crosthmait, Capt. L.G., I.A., (MAJOR) N.W.F., Mes. 37. 58. 
Field, Lir u l .  J.A., n.E.: (CAPT.) Roll of Honour, W.F. 11 9. 
Poster, Capt. E., I.A., (MAJOR) N.W.F. 
Gunter, Major C.P., R.E., (LT.-COL., o.B.E.) Mes. viii. x. 18. 19. 21.24-26. 

29. 37. 44. 51. 128. 129. 
Gmyn, Capt. A H., I.A., (MAJOR) Mes. 26. 
Hamilton, Clapt. S.W.S., B.E.,  (BT.-LT.-COI,., D.s.o.) JTT.F. 128. 1.20. 
H~~~ltl lrsfon,  Lielit. P.G. ,  R.E., fca l?~. )  Roll of Honour, W.F. 118. 
Hunter, Capt. F.F., I.A., (MAJOR, D.s.o.) Gall., N.Pers. 127. 12X. 1.29. 
Hunter, J. de G., ar,a., (Sc.D.,) Mes,  W.Pers. viii. 25 31. 34-38.40. 

31-23. 79. 
Kinq, Lier~t. F.J.M., ~ C . E . ,   MAJOR) W.F. 
7 Lelto c-(=on,yngha~n, Li~1i1.-Col. G.P , R.E., (COL. SIR, F.R.s.) Mes. xi. 37. 
Lewis, Lient. C.G., R.e . ,  (hIason) W.P., Mes., N.W.F. viii. 26. 38. 

44-40. 109 37. 110. 127. 128. 129 
ill(~cLcod, (;irpt. M.N.,  ~L.E.,  (LIEIJT.-COL., D.s.o., ~1.c.)  W.1" 128. 129. 
>lason, Lieut. K., R.E., (MAJOR, KC.) W.F., Mes., W.Yera. vii. viii. 

ix 11. 12. 18. 38-41. 43.48-50. 127. 128 129. 
JIcHarg, Major A., l . ,  R.E. ,  (LT.-COI,., D.s.o.) E.Af. ix. 128. 129. 
illcKa,y, Lielit. H. ,)I., R.E., (CAPT.) Roll of Honour, 1V.F. 3 ui. 116. 

,Meara, Maj. A, ,  I . A . ,  (LrEuT.-Cor,.) Employed in India. 
31orshead, Capt. H.T., R.E., (MAJOR, D.s.o.) W.F., N.W.1'. 127 .1  28.129. 
iV~sruorf/,y, Lieut. B', P . ,  n E., (BT.-LT -COL., D.s.o., KC'.) \V.F. 127- 

128. 129. 
Oak~s,  Cap/ .  G.F. T., R.E., (CAPT.) Roll of H o ~ ~ o u r ,  W.P. Il!). 129. 
Perry, Lient. W.E., R.E., (MAJOIL, M.c.) Mes., W.Pers. vrii. r:. 3. 14. 2% 

24. 23. 2 7 .  29. 31. 66-75. 77. 82. 128. 129. 
Phillimore, Capt. R.H. ,  E.E., (BT.-LT.-COL., D.s.o.) W.F., J I ~ c .  g4-9fl. 

128. 129. . . . 
Pirrie, Li~ut.-Col. EI. CV,, I.,\., (COL., c . \ r .G . ,  c.I.E.) Me.;. \ III. ix. xxv. 

1-6.9. 13-16. 19. 21. 22.240.2.3.27-30. 32 .33 .  51. jl-.ili. 12s. 129. 
P ~ P ,  Cant. K.IY,,R.E., (&~AJOIL,U.S.O.)  W.F. 127. 128, 129. 
'"R~,lny-T~lilyo~lr, ('01. T. F. H., c.s.T.,  I I .E . ,  (Cot,.) E mplovctl 111 ~ndia. 
R;cb, Major E.T., a.E., (Lt.-COT,., o . I . E . )  S.Pers., N.W.Prls., Bllr.~ 

S. Rnss. Mes., viii .  61-63. 77-b2. 128. 129. 
--- -- - - ---- - - __- 

a 8. of I. Kotes, July 1916. i 8 of I. Notpq, Ovt. 1!)?1. 
4 R 

9 ,, A u ~ .  1924. 1 9  
,, l't?tl.l!c!l. 

6 ,, March 1920. ,. ,, J n ~ i c  1922. 
r ,  ,, June 1923. 10 

I, 
,, Mnrrh 1920. 
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lLRobertuo9z, Lielit.-Col. C. L., c.M.G., IL.E., (LT.-COI,.) Employed ln India. 
Roome, Lieut. H.E., IL.E., (MAJOR, KC.) W.F., Mes., WT.Pers., 

N.W.F., 127. 128. 129. 
Ryder, Liet~t.-Col. C.H.D., D.s.o., R.E.,  (COL., c.B., c.I.E.) Surveyor 
General, Mes. xi, xxi. I .  3. 37. 41. 83. 129. 

Scott, Capt. F.B., I.A., (MAJOR) Ad., N.MT.F. 
Tandy, Major E.A., R.E , (COLONEL COYLIAND,\NT, SGRVEYOIL GENERAL) 

Mes. xii. 
Tsndy, Major M.OIC., IL .~ . ,  (L.11.-Cor,., 1) s.0. o.u.E.,) W.F., Mes., N.W.F. 

127. 128. 129. 
Thomas, Capt. R.H., R.E., (LIT.-Coc., ~).s .o.)  W.V. 128. 129. 
Thompson, Capt. C.M., I.A., (MAJOR) Eml~loyed in India 
Thuillier, Capt. L.C., I.A., (Lr.-Cur,.) hles. 25. 31. 35. 
Trenchard, Capt.  0. H B. ,   it.^ , (M-uoa) W .I". 
'3151,*ner, Mqjor H.H., R.E., (Coc.) Rles. 6. 8. 10. 13. 129. 
Wauchope, (Wahab), Lieut. R.S. ,  I .  \., (M.\~ou,  o.u.l<.) N.W.F. 128. 129. 
Wood, Major H., n . E . ,  (Cold.) n'.l~'., Rlac., Bk. Sea viii. xxi. 92-96. 

128. 189. 

( b )  Ithi-sa~rr,ou~u I)UILIN(; T H E  ITAIL. 

" ~ V U I L ~ O ~ I P ,  (Wnhab), C'ol. I ( . . / . ,  c.u., c.M.G., c.L.E., IL.E., (COL.) Ad., India 
xi. xxv. 

( c )  JOINED T H E  ~)EPAIC'L 'JIENT I)UIL1NC: THK I~ElLIOD 1914-1920. 

D ~ u ~ ~ l a s ,  Capt .  J . K ,  I:.]<. 

Glenuie, Capt. E.A., u.s.o., I r  .E. ,  Rlrs. 
Jackson, Capt. L.H., I.,%., E.Af., Ales. 
Jod~ (me Lotbi,rii.t.e, Ctzpt .  H.A., ar.c., l c .~ . ,  N.T'IT.P., Mes., Pal. 
Lennox, Capt. G., I..\., RIes. 
Meade, Capt. H.R.C., I..\., MCF. 
Yenuey, Capt. T.M.M., I{ . E . ,  W.17.) l l ; l c , ,  Bli.Sca, E. Pers. 
Slater, Capt,. O., ar.ct . ,  lc . ,~. ,  3Ies , T.C:lsl~., N.Pers., N.W.F. 
Wheele~*, Rt.-Major 15.0., \r .c:. ,  1:.1r., H7.k'., Mes. 

Augwiu, Lieut. #J .I{.V., I:. 1 , : .  

Bazley, Lieut. H . A . ,  i : . ~ .  

Bornford, J,ieat. ( i . ,  i: . ic. ,  MT.l"., ir.l.1Y.P. 
Crone, llient,. 1 ) .  R.., I { .  1s. 
Gemmeil ,  Cap/. ( ; . I \ ' . ,  r . ~  , JTcs. 
lia!yrre/1, C a p / .  7'. I/', I< . ,  I(.F:., IV.J4'. 
H c a n q ,  Liptit. (f .I( ' . ,  l t . ~ : . ,  IIT.14'. 
Mar I l :n, . ,  (:apt. 7 l . R .  I ) . ,  1. . 4 . ,  R./ \ f .  d 

Norman, Ca,ljt,, I\'.,T., ar.c'., I{.F:., TY.F., Mac. 
()sina,st,o~~, JJiptit,. G. l l . ,  T:,Ic., \V. F., iY.W.li'. 
-.--. . . ~ 

. . .. -- - -~ ~. 
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11. SPECIAL, TECHNICAL, AND MINISTERIAL 
APPOINTMENTS 

Ardctly, Hon M&Y J., M.B.E., 128. 129. 
Ferrier, T.A. c.B.E., xi. 128. 129. 
Graham, Hon. Lieut. R. 129. 
Smith, Hon. Lieat. W., ~ I . B . E .  129. 
Woodhouse, S., xi. 119. 

Colquhoun, S., 129. 
Davrs, Srrgt. P., lade R.E., Mes. 
Mahoney, Capt. B. C., W. F. 
Oilcly, C.P., Mes., N.W.F. 37. 109. 111. 
Thomas, G. 
Vandyke, F.R., Mes. 129. 

111. PROVINCIAL SERVICE (NOW CLASS 11) 

Booth, A.J., M.B.E, Mes. 8. LC-16. 22. 25. 27. 28. 30. 31. 3C36. 53 .57 .  
128. 129. 

Calvert, Capt. F.E.R., Mes. x. 
Calvert, J.A., N.W.F. 109. 110. 
Chuckerbutty, N.N., L.c.E., Mes. 
Collins, Lied. V.D.  B., Roll of Honour, W.F. x. xxi. 11 7. 
Cooper, G.E.R., E.Pers., N.W.F. 85. 
Dickson, Lieut. A.V., N.W.F. x. 
Drake, Lieut. A.J.A., D.c.M., E. A€. x. 103-lo?. 128. 129. 
Duni Chand Puri, N.W.F. 
Fielding, S.S.McA., Mes. 25. 3 1. 34. 
Fltz-Gibbon, Capt. L.B., Mes., N.W.F. x .  56. 
Fitzpatrick, Capt. J.OIC., W.F., Pal, x. 127. 
Gilliea, Limit. H. B., Ad. x. 129. 
Grant, F.H., E. Af., S.Pers. x. 6.3-63. 129. 
Greiff, J.O., Employed in India. 129. 
Grice, F.J. ,E. Af., E.Pers., X.W.F. x. 85. 111. 
Hales, Lietlt. W. P., M.B.E . ,  Roll of Honour, S.Pers. x. 122. 128. 129. 
Hanson,R.C., N.W.F. 109. 
Hughes, H. T., Bur. 
Kenny, P.A.T., O.B.E .  N.W.F., E.Pers., 85 86. 128. 129. 
Kitcl~en. F.B., Mes. 25. 31. 34. 35. 52-51. 
Lnxa, D.H., Mes. 37. 
McCraken, J. ,  M.B.E., Mes. 4.6. 8. 1 :3. 1.5. IF. 22. 23. 27. 97. 128- 123. 
1CicInnes, Lieut. C.S., W.F. x xxi. 120. 
Miller, Lietct. If7..J..tl., W.F., hles. x. 
Moore, Liet~t. A.J., x.  
biorton, V.W., Mes. 57. 129. 
Murphy, A.F.,  9.  per^., Mes. 35.36. 53. 62. 63. 
Newlond, B.C., Mes. 33. 55 .  
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Norman, G.A., M.B.E., E.Pers. 87. 128. 
O'Sullivan, E.C., D.c.M., E. Af., Mes., W. Pers., N. W.Pers. x. 25. SO. 78 

79-62. 128. 
Pilcher, F.C., Mes. 25.  
Pollet, J.C. St.C., Mes. 25. 31.  34-36. 44. 51-53. 
Rennick, D.K.. M . B . E . ,  Mes., W.Pers. N.W.Pers. 2.5. 31. 66-74. 77-79. 

82. 128. 129. 
Sexton, Capt. C.B , Mes., Bk.Sea x. 129. 
Sirnons, H.B., Mac. 93. 129. 
Smith, F.W., E. A £ ,  Mac. x. 
Strong, MT.H., , ~ . B . E . ,  JIes., \Y.t'ers 6-8. 13. IS. 25 .  27. 30. 54.. 82. 83. 

128. 129. 
Tresham, Major C.H., v.u., E.Af.,Eg, W.F. x. 127 129. 
Wainright, Capt. V.l'., Mes., 15.Pe1s., N.W.P. s. 
West, C., Mes. 25. 32. 
West, E.B., E. Pers , 86. 
I~illiams, Major J .H. ,  TY.F., Pal , Sjr .  s. 
Villiams, L., BI.B.E., E.Pers., N.\jT.F. 85-87. 128. 
Wyatt, B.T., Mes., RIac., I\'. W l? 6-S. 15. 96. 109. 
IYy(ttl, Lieut. R.M., JIes. s. 

1V. Ul'PElt S UUORDlN,ITE SERVICE 
( a )  ~ ' R E - \ ~ ~ A ~ L .  

Huji A6dwl Rillli~n, h/ltrr~ Hnhndn1., MT.Pers. 
Hayat Muhammacl, It hnlt Sl r l~ ;h ,  Mrs. 5 I*. 
Jamns Prasad, H~l',S,thib, Mac. 93-95. 97. 129. 
Muhammad Huhai~r, 15.Ycrs., X.\V.P. 85. 
Muhammad Eiusain LCIlan, c.13.) J,rrraadic,., Khtol Strhib, E.Pers., N.W.F. 

85. 129. 
Mukcrjee, S.C., Rfcs. 
Nanak Chan(l Puri, c.  \ .  Rtri Rllhib, Jlcs. Zb.  2 7 .  30. 314. 57. 129. 

"her Jang, Kllan Btch~ctEt~,., ,\leu., S.l'ers., \V.Pels. viii. 38. 44. 53. 62. 
63. 83. 814. 

Abdul Latif Khan, Mes. I.'!). 
Afrax Grl] Khan, /(h,l , ,  ,Y,,/~l'h, I ( .  l ' i : ~ . ~ . ,  S.ITr.F. S5-68. 
Bhamba Ram, c . . l r . ,  h.lcs. 2 5 .  
Qhosh, A.P.,  Mes. 2 3 .  27.  129. 
Humid G,'I, c.lr , I~h,tjr ,Strhib, AIcs., \\'.l'o,s. 4. GG. 69-78 .  74.. 7 8 .  70. 89. 

129. 
Jit Singh Ramnt, 15. PPIY., i\T.W.lp. 
Laltan Khan, ( , . I I . ,  I .  ~,.s.\r., hfes., W.Prrs., N. \V.Pers. 1. 5. S, 15. ! G .  G6. 

fi!). 72. 7-J.. 7 7 .  7s. S2. 128. 1 %!I. d 

Mullammad H:~snn, Alps .  53.  1 t!!). 
_ . . . .__ _ _ ._ _ _ - -. _ - -  - -- 

S of I .  Notes, Scpt.. l !UR.  :' S, of 1. Xot,~p, ,111ly 1926. 
Sitlcc pron~olc~l t,o class 11. 
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Muhammad Khan, c . ~  , Mes. 12. 127. 129. 
Ram Prasad (Pershad) C.K., R~ti SnBib, E.Af., Rnr. 105-107. 

Sadik Ali, c.H.,  Mes., N.W.F. 111. 
Shib Lal, c.H., Hni Sahib, E.Pers., N.W.1'. 85. 111. 

(c )  PROMOTED SIRCE 1920. 

-\bdul Aziz Khan, ;\Ies.,Pers., 62. 
-4mrit Ram, E.Af , Bar. 105-107. 
Banerjea, H.C., B . A . ,  Mes. 25. 
j Gulab Singh, Mes., FV.Yers. 6G. 7-1,. 
Jagannath, Mes. 51--59. 127. 
Kar, Hiranya Knmar, Mes. 
Khan hIahamniad, cs.tr , Mes. 5-1.. 
Lalbir Singh. E.Pers., N.W.F. 
Latif Khan, c.tr., r.D.s.\r., E.Yers., N.1V.F. 
Muhammad Sidtlik, Bur. 
Shadi La1 Dlibe, Mes. 
Sijamal Khan, c . ~ . ,  &lee., N.W.F. 16. 22. 109. 121). 
(Jape, -4.'C.M., B~ir .  

V. LOWER SUB0Rl)INA't'E SERVICT3 
(SUILVEYOR.~,  CLEILKS, DII. IPT.<;~\[E ?T rrrc.,). 

.4bdiil Ahatl Khan, Mcs. 

.\bclnl Aziz, Mes. 
--lbdul Hamid, Me<. 
Xbclul Jalil, Mes. 
.lbdnl Wahab, Mcs. 
hbinash Chanclra Hajra, Mes. 
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