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MILITARY BOOI{S 

LONDON: 
PUBLISHED BY HIS ~IAJESTY'S STATIONERY OFPICR. 

To ht;> pur~·ha.~(1d t.hrnt~gh anv B(~okseller or direct1y from 
H.:ll'. ~T.\11UXEHY OFFICI.; at the following artrtr""""", 

IM'PimiH Homm. KJW}S\VAY, LONf>ON, W.C. 2. anrl ~-·. ABL'<(Jl>O" STHEFT. Lon<DOt<, s.W.l 
'37', PF.Trm STHBKT, MA~cnrA-s.TF.R: 1. ~T. ANnREw'r-; CRF.SCP.NT, CARDIFF; 

2:l. FoRTH STREF:r, EuniBURGH i 
or from ll. POXSOXBY, LTP .. ]Jtj, GRAFTON s·rREET, DUBL111. 

(The prices in brackets are those at which the books are obtainable, poet 
f~, by Officers, Non-Commissioned Oftlcet·s, and Men, in the mannw 
prescribed by. Appendix XXIII. of the Xing's Regulations and Orden 
for tile Army, 1912. Applications should be made on Army Form 
L. 1872, and :addressed to the Secretary, War Office, S.W. 1.) 

.6.BYSSINIA. Expedition w. 2 vols. and maps. 1870. Half Morocco, £,5 56. cto*h, 
a~ -

S.CCOUNTS •. ARMY. See FINANCIAL Ixsntecrross. 
I.FRIOA, Contin~ut of. Geology of. Notes on. 1906. 3s. (2•. 4d.) 
,u,LOWANCES. ARMY. Regulations. 1914. (Rqn·inteJ 1918.) 9d. (lie£) 

, See also FIELD ALLOWAYCE and PAY oF OFFICERS. 

A.liiKA:BICLANGUAGE. ShortManualofthe. With Vo""bulary. 1909. '"· (31.&/.) 
AJITilii[AL MANAGEMENT. 1908. (Repl'int.A lll18.) 28. (ls. lid.) 
ANIIIIAL MANAGEMENT, &c. Catechism of. !d. (1d.) 

St·e olso HORSES. 

ARA:BIO GRAKMAR. Two !'arts. 1887. (Sold to O.fficers only). lOs. (10.~ lfld.) 
ABM:OtJ:RERS. Instructions for:-

Care,- repair, browning, &c., of Small Arms, l\Iachine Guns, "Parapet " Carriages, 
and for the care of Bicycles. 1912. (Reprinted, with Amendment~. 11116). 
21. 6d. (28. ld.) 

Addendum, Jan. 1918. Care and repair of RiJ!es, Magazine, •303-inch Pattern. 
1914. {In thepreu) 

ABl!IY LIST. '£he l\Ionthly Officers on the Active List. (PublicatioN toal ,.. ... 

ptnrled duri•g the War):-
Jan. 1919, abd after. Each 5_,, ( 4s. 1d.) 
Quarterly Supplemeut. Officers Retil·ed .from the .Active List; Victoria Cross; 

Orders of Kniglitliood; Fo~ign Orders: Soldiers' Balances t:ndisposed of; 
&c., &c. Jan, an<l after, 1919.- Each ls. (ls.) 

ABJir[Y LIS>J:.~ The C,tu:1.rterly (not i.ssued in 00tober, 1914). Each 16& 
.A;Bllfy'oti&nBRS. MonthlJ'· Each 3d. (3d.) 
.4.B.Jir'[Y OBD.ERS. Covers for. 9d. (9d.) 
ABJII[Y RBVl:EW. Quarterly. July 1911 to Oct. 1914, (Vol. 1., Nos. l1111d I, Olfl 

of prirttt.) 18. (Up to July 1914, 1.<. ; Oct. 1914, lld.) · . . 
(Subsequent publ1catum nupended) 

.tJU[T SJIBVICE CORPS. See SERYIC.B. 

ABTIPIOBB8. Military. Handbook. lOth edition. 1915. 9d: 
.ARTILLEB.Y AT THE PIOARDY MAN<EUVBES in 1910. Traasl~tfl 

from the P'rench. :!8. 6d. ( 2s.) 
A.B'l'ILLEBY. · Royal :-
R•nge~ See.tlw~ ite111. 
Staudwg Qrders for:- . 

Lieut.-Oolouel's Command. R.G.A. (Coa.st aud S1cge). ld. (ld.) 
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(As to pncea in brackets, see top o~ page 2 ) 

A.rtlllery Royal-rontu,...,d. 
'lra1mng-

F>Pid 1q14 (Reprmted l'll8) 
D1tt<:> Examples of Rangmg 

2d (la.) • 
(.amson

Vol I 1914 6d (6d.) 

h (lld.) 
(to supplement tbo .. c gtven •.n J Sec. 227). 

(Un<ller ,..,., .. ,,.) 

Yol II (S•ege) 1911 (Reprmted, With Amendments, 1914) !td (8d) 
Vol III lQJl (Rt>punted, w1th Amendments, l'l14). ls (lld.) 

ARTILLERY COLLEGE Reports upon the 14th to 18th Semor Classes 
Es.-b h (9d.) Su aL<r~ Ordns.nce College. 

ARTILLERY INSTRUMENTS.-
Handbook of 1914. l8 6d (b 4C) 

D•tto Amendments 14. (ld) 
Ditto Addendum to 2d (U) 
Dnto Appendix, Deu. 1915 (Peru;copes, .te.); and Amendments top 111 

of the Handbook Wuk Plates id. (ld.) 
A.BTILLERY MUSEUM m the Botnnda., WoolWich. Offictal Catalogue. 1906 

(&./d at tilt': Rutuflda 1& 6d) 
ARTILLERY AND RIFLE RANGES ACT, 1886, and MILITARY 

LA~DS AC'l S, 1!'19l to 1903 Byela.ws under -
Aldebur,-h, Hl'•o, Ash (Aldersbot Camp), 1887, Fmborongh, 1901, Hythe, 1894, 

lnch.ke•th Battery, 1896, Klughornnf'BS, 1896, Ls.ndguard, 1&17, Lydd
!Jnng-f'ne~s. 11-'la , l:l:lddlewtck, 18'10, Mtllbrook, 1888 , Orchard Portman, 1896. 
Scarborough, 190.2, Scraps Gate, 188b, 8hoebnryness, 1895, Southwold, 1896, 
Strensall, !GOO, v.·,...h, 1891, Whitehaven Battery (Cumbe1land), 1896 
Ea<.h ld.. (ld) 

Pnrtleet, l«IL ls ('ld.) 
S&lu;burv Pla.m, 1900 4d. (4J) 

ARTILLERY STORE ACCOUNTS AND THE CARE AND 
PRESERVATION OF EQUIPMENT OF ROYAL ARTILLERY, H0BSE, 
FIELD, AND HEAVY BATTERIES Notes on. Sept 1914 6d {5d.) 

AUSTRIA CAMPAIGN OF 1866 AGAINST. See GE1UlAN7 
:BARRACKS. Care of Instruction 1t1 1901 'ld. (7d.) 
:BASHFORTH CHRONOGRAPH Expt>r1ments with, to determme the re.sJ.Stance 

of the all' to the motwn of projectiles Report on 1870 1.9 (9d) 
:BERMUDA MILITIA ARTILLERY Regnlatwus 1914 9d. (7d.) 
BICYCLES. J.hht.a.IJ Handbook on 1911 (Reprmted, wllh Amendments, 191-1). 

ld lid) 
:BOUNTY TO SOLDIERS See FIELI> ALLOWA:Io.CK 
ERITISH MINOR EXPEDITIONS, 1746 to 1.814. 1884. 2s 6d. (l.s lid) 
CADET LIST ) 
CADET UNITS j See TERRITORIAL FoRCE 
CAPE OF GOOD HOPE RECONNA.If:>SANCE SURVEY, 1903-1911 

1 <>!JOTt on the 11 6d (18 1d) , 
CASUALTY LIST, WA.R OFFICE AND AIR MINISTRY WEEKLY, 

I __ .. ()Jfliii-PDClllg" Aujl' 7, 1917 ad t._Jd J 

~AVALRY 'lecLmC41 OperatiOns. Cavalry ID an AliU) • ca, .. lry In Battle 
'l r"'nsl .. ted from the Freuch of <'a!' I un Lou, X~ A• my Corps l> ... ff "\\< lLI• a 
p, da.ce b0 General Langlois IV1th Maps a. bd. U• '4d) 

OA V ALRY OF THE LINE PEACE ORGANIZATION OF THE • 
and Armngements for Mubihzatlon cousequent on the esta.bhahnumt of Ca,·alry 
Depots (:o,peu.U A 0, July 19, !'1(!9) ld. (ld.) 

CAV ALB.Y SCHOOL. NETHERA VON Staudwg Orders Hill !!d. (2d) 
CAVALRY TRAINING 1'-lU (Rep1mted,wnh Amendweub,l915) Is 1lld) 

Su als• ITALIAN CATALRY 
CEREMONIAL 1912 (Rtprudm!J) 

Dlt\o.. l'ronh1011al Amendru.,uts, luue 1914. ( IJ tth P/atu a?ld Key) (Hep,.,.teJ 
19lt<) 2d. (M) 

CHEMISTRY. PRACTICAL. Qua.uttt...tl\" and Qnd1tat1ve. A CoUl"" of 
N (3• ~/} / 

CHIROPODY. Ya.nu.U of 2d. (l.d.) 

a 
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(A.a to price• in brackets, •ee top of page 2.) 

OLOTHJ::NG AND NECESSARIES (incluchng l!rlateriala). Priced Vocabulary 
• ef 1915 Provunonnl l8 (ltd.) 

D1tto. Amendments, Jan., April, Aug, Nov. 1916, Feb, Aprll, Dee. 1917, March, 
' Nov 1918; Jaa. 191!1 Each 1d. (ld.) 

CLQTHI,lliG Regulations - , 
Pout I. Regulu Forces (eiclndtng the Spectal Reserve).. 1914 6d. (6d.) 
P&rt II Bpeetal Reserve. 1914. 3d. (3d.) 

COLOHl!:STER GARRISON. St&ndmg Orders. 1913. 9d. (7d.) 
COMMANDS, Mthtar;y, and Staff m the Umted Kmgdom Reorgaru.tahon of (Spectal 
, ~A. 0 , Jan. 6, 1905, With alterattona to date Issued with Special A 0., Nov 11, 

1907) 6d. (3d) - - ' 
COMPANY TRAINING Notes on For the nee of the Special Reserve Terrt-

r.ona.I Force, and newly-ra1sed Umts of the Regular Army Sept. l\H4. ld (ld) 
COOKING AND Dl.ETARY, M1ht.'lry.' Manual of 1918 6d. (6d.) 
COOKING. M1ht&ry Manual of 6d. (ad.) 
COST ACCOUNTl:NG SCHEME FOR 1919-~0 Prov1stonal Instruchona 

relatmg to Part I For the gutdance of Staff, Regtmental and Departmen~l 
Officers at Home.. 3d. (3d.) 

CREWS OF WAR DEPARTMENT VESSELS AND BOATS AT ROME 
STATIONS Regulattons for the Appo1lltment, Pay, and Promotmn o. 1911 
2d (2d). -

CYCLIST r:BAINING.- 1917 ProViSional.' 6d. (5d.), Amendments, Aug 1918 
- < 1d. (ld.) • ' 
DEMOBILIZA'l'ION. Army. Regnlatlons :-

.Part I. With Diagram showmg Method of Dtsper'ial, and Map of D"''Pntsal 
Siatwns and Areas In the United Kmgdom 1.<. 6d (ls. ~d.) • 

~art IL _ Wtth Plan'of flntment L1nes show10g sugge,ted Appropr•ahon of 
Buud1ngs for use as a !>1spersal Station, and- ~lap of DLRpe• •&I 
Stat1ons and Areas m the Umte~ K1~gdom 6d (6d..) 

(b• tlte press), P"a.rtili 
Ditto 
D1tto 

Chap XXIV Labon~ Umts 2cl. (2d) 
Chap , XXV., 1>art l. - Dl.Spersal_ of Officers of the Arm} Chap lam's 

Del>artmf'nt. ld. (ld.) , 
D1tto {Jbap XXV , Part -2 Ordnance S< rvlCea 2d (2J) 
D1tto Chap. XXV! Q M A A C. 2d. (lrl) 
D1tto Chap XX VII Ammals 3d. !,;Ja) 
~1tto- Chap XXXIT The Vohmteer J! orce. 2d. (2d) 
D1tto , Chap XXXIII :Brthsh West lndfe'! Contmgents 2d. (ld) 

Addenda to Chap. y. Sp.em.al Reg1stratwn ld. (ld) 
.Amendments - ' 

~Nos. 3, 4-, 5, 6, 7, 8, 9,'10, 12, 13, 14, 1 ... , "tnd 16 Each 1d. (1~) 
To Parts I. and II. 1d. (1d.) ~ 1 

OI:SABLED' AND DISCHARGED SOLDIE:RS IN FRANCE. Ttammg 
and Treatment of Report by Sir llenry Nonnan, Bart, M P r Lt&Json Offi<.el of 
the lhn1strv of Mnmtio!\s to the Fiench Mmliltry of Inventtons. 4d (4d) 

Dl:SEASES, MEDICAL, !N THE TROPICAL AND SUB-TROPICAL 
' WAR ARNAS.-Memoranda on. 19l'l. (U .. ztli {'hues, .Dwgrams, Text-:fi,gtwu,aud 
' Judex ) 2s 6d (28 }' 

DRAINAGE MANUAL. F01 the use of Rcyal Engineer Officers, and other 
persons, employed on !;he -constrncbon and Mamtena.nce of Dratnage W orka Jn 
connecbon wtth Waf Department Buddmgs :m the Untted Kmgdom ~ m 
s•mtlar chmates ReVtsed edttton,1907. (Repr~pted 1915) 6s. (48 4d) 

D'BA WING PLATES. Mlltt&ry- ~ , _ , 
.Attack of Dufor's Countermmes or 2nd plate of Mmes, Cat not's Ftrst System, 

Detached Forts , Concealed Defences, 1, 2, 3, 4 , Prmtmg Plate, A, B, C, &c. i 
Detail Plate,- No 1, Do, No. 2, Neighbourhood of Woolwich, Village ana 

'Surroundmg Ground Each 2d (2d ) l 
Attack of Fortress-Prehmmary Operattons, Do , Dts ani Attack; Do , Close 

Attack, Neighbourhood of Metz Each 3d. (3d.) 
Netghbourhood of Woolwich. Southern Stde b 6<L (b l<L) 

-Woods and Vllla.ges 6 pla.tes Each 6d. (ad.) 
DYBAl!riXOS _ Notes on. 1Ju OuDNANCB CDLLBGll, 

' 4 
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l!:GYPT BRITISH FORCE IN. Standmg Orders 1912 b (lOd) 

EGYPT CAMPAIGN OF 1882 IN. llflhtary H1~tory \V1th Case of Maps 
Coudc nHd Edttlon 1908 3s btl. Us 8d.) 

BGYFTIAN EXPEDITIONARY FORCE Record of the Advance of the_ 

ELECTRICAL COMMUNICATIONS FIXED 
(H•'l''lllted, w1tll Amendment,., l\J16) 4d. (4d) 

ELECTRICITY Notes on 1915 1s (lld) 

ELECTRIC LIGHT APPARATUS. DEFENCE, 

(In tire pre.s) 
lnstruGtton~> ,., to 19ll 

(Unde> re••swn) 
Instructions lor tile \York-

wg of 1915 1d (ld.) 

ELECTRIC LIGHTING~' 
'Oitth Amendments, 1915) 

Mthtary Vol I ls (ltd), Vol TI 1909 
1s 6d (Is 4d), Vol HI 1s (lld) 

(Reptmted, 

ENCOUNTER THE BATTLE OF. By Han» von Kteslwg PattI Pract1eal 
Trau~l ... ted 1s bd (ls 3d.) 

ENGINEER SERVICES Regulatwns. Peace -
Part! 1'110 (RPpnntf'dwithAmendm<>ntspubhsneduptoMayl,l915) 1s (lld.) 
Part II 1911 Techmcal Treat1ses (Rt•p1mted, w1th A.meudmeuts to :ll.>y 1, 

lC!l5) 9d (8d) 

ENGINEER TRAINING 

ENGINEERING F1eld. 

1912 (R<"prmted, w1th Amendments, 1914) 

Manual of 1911 9d (9d.) 

ENGINEERING~ MU.tta.ry -
Part I Fteld Defen• es 1908 18 6d (18 3d) 

6d. (6d) 

Part II A tt-.d< ,md D<-fence of Fortre~es 1910 9d (8d) 
Part lila. J.Il!Jtary Bralgtn~ -General Prmc1ples and Matenats 1913 ls (lld.) 
D1tto D1tto -Dttto lndex to ld (ld) 
P'<rt IIIb D1tto -Budges 1914 (Reprmted 1918) ~G (ts 8d) 
Part IV Mnuug and Dernoht10us 1910 (Reprmted, 1915, wtth Amendments 

to 1912 mclu~1ve). Is (lld) 
Part > l\1Js<.-dlaneoua 1914 la (lld) 
Part VL l.hhtary Ra1lways 1898 {Out of p-nnt) 

liNTRANCE ARMY. Regulations -
R M Ac.<deJU) Adrnt~stou to, and for Fnst Appowtmt>uts therefrom to the Roval 

Attdlu) aud J-i.o, .. l Luhtueers (UwlR> ret•tston) 
R 11 Cull, gp AdnHb~tou to, and for Ftrst A}lVOtutnients thelefroin to the Reg-ula..t 

Arwy (Uuder ,eu•wn) 
Md1ta1 v ForLes of the Self-governwg Domtmons a.nd Crown Colollleb Ollleer .. 

ul the 141:.! ld (1d.) 
llhhtu nud Irupet ul Y eormmry Otb< ers of 1907 ld (Id) 
t>pecJal J,e-...t v<. uf Ofuct>t s, Malta :!11tllt1a, Bet mud.< Mtllha, Channel Islands llf>htia, 

and 'l'erutonal Fun,e Ofutt>tb of the 191l 1d (ld) (IMlle ""-•pendtxi) 
Umver'!t_~ Candidates, 1912 1d (ld) 
\Van aut Othctrs and N C 0 of tbe lk~ular Army CoruhJ.t.Mtt CommiSSions aa 

becund Lwu.ten.<nts 1914 ProvtsJatllil ld (1d) 
&i.e alho MBJ.HCAL LOl<PS 

liQ.UIPMENT. :INFANTRY l'attern 1q01> \VeL 1913 2d. (2<1) 
See also V ALitoB LQ uu•MBN~ 

·EQUIPMENT Regulattous-
Pact 1 19ll (Reprmted, wtth Amendments pubhsh&d m Army Ordera up io 

Aug 31, l'll4) h (lld) 

~::~~~n Dt-tatls' 

l lnf'lntrv (R<'f!UI..,. Arruv) I 
19Ll (&prmkd, wttlt 
A mendwt ntb flUbhshed m 
Army Ordors up to D..c. 
n I\Ha) 6d (54.) 

6 

8ect10n. 
Ia Mounted Infan~ry 

6d (ad.) 

II Cavalry 
1!11-L 

(Regulat 
u (3<0) 

191!. 
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Equ1pment R.-"nlatlons--omlt,.....d. 
Par• 2.. D~>"ta\J~-conlarr~d.. 
8f'Ctl0n 

lll Annv s .. n1ce Corps (R<>c-n
lar Arnn) 1'113 !R .. -
flTJntp,l. Wlth A nv hrlnH""'T.Its 
l ubhshni m Army Orders 
up to Dec 31, l!H )) 6d 
(bd..) 

V :no, Rl Army lfed1cal C<•rt>S 
(R.>gnhu Army) H•H 
ld (ld.) 

VI -IX R ~~ A c.ftdPmy, RY 
and f..,taff CoUeQ'es, (:,arn-
80D ....,taff and !'t bools 
of I nstruc.!tlon • All! :tary 
rrJE1;Qll6, {)etPfitlOD 1 &T

TR('kS ROd llihtary l'TO'\"OBf 

Staff Lorps (l.<ci[Ular 
ATID)) 1914.. 2d. (2d.) 

X a Engmeer G< neral }'ortress 
Sur¥ey, Hatl"a', and 
Depot Cmts l'eace and 
"- ar (R<"gular Army) 
1914 2d {.d<LI 

Ab F1eld Troop (ll;;gular Army) 
1912 ld. (.!.d.) 

Xe. F1eld Company (Ref."lllar 
Army) 1914 '!.d. (.!.d) 

Xd DIVISiotml 1"=1gnal Company 
(Regular .Anny) 1914. 
2d (ld.) 

~e Signal Company (Wueless) 
(Regular .Army) 1<11L 
ld {2d) 

Xf Headqu. I"ters S•g'oal L"mts 
(Regular Arm)). 1914. 
.!.d 1 lei.) 

Xg S•gnal Company (Cable) 
19ll (Regular Army). 

2d (2d) 
Ak. S.gnal Squad1 on (Regular 

.Army) 1914. U (2d.) 
XJ. S1gnal Troop w1th Cavahy 

Bngade (Regular Army) 
- 191.!. 2d (2d) 

XL Signal Troop Wlth .. c .. valry 
Bngade not allotted to a 
Cavalry Dins1on (Regu
lar Army). 1914. ld (ld.) 

Xl. S1gnal Company (Soutll 
Afnca) (Regular Army) 
1912 l<L (ld.) 

Xm .B11dgmg T1mu (ReguLir 
Army). 191L 2d. (l.d) 

Part 3 Temtor•al Force 1914. 6d. (6d) 
Dttro Details -

Xn 

X Ia 

X IIi 

Xlc 

XI d. 

Xlla. 

:l\.Illi 

XV. 

XVI 

XVII 

Fteld Elqna.-lron (R•<rutat 
A rrny) 1 '!14 2d. (.!d) 

Hor~<' Arhll<'rV 4 P 13-"r 
(Regular Armv) :.JU 
9d (~.t.) 

Fl<'ld .\ rtlllerv Q_ F 1~-pr 
(Rpgnlar Army) a>i-l 
9d (~'>d.) 

Dllto Q F 4 5-m Ho .... ,,.~, 
(RP~ll'ar Arm'""). l'Jl' 

1 (Reprmted, with AmPn<i
ru<>nts up to Aug 1, 1.>14) 
9d ("-d; 

nPf.OPTV6 Brt~"1£)Pg wrtb Q v 

18-pr Erpupm~nt, 1':ior-.._ 
and Fwld .\ rrt!]PrT ~tail 
and Depot~ h1d1Dg F atai>
l.Jshment. :,chf"N._•I of '•nn 
ner..-(Horseand Fkld> an•l 
Mounted Band (l,. e-uhv 
Army) 1914 ba ('"./. 

)fonutam Arhllery w1to B L 
2 la-1n Equ1pnv•nt l.Ionn
talil &tte-rv and ~"- mmlltl1-

llou L•·lumn llule Tran•
port (Regul .. r\rmy! 1~14 
Pronswnal ~d. , ;yJ.) 

Ro>al Garnson .\rt1lJe<"< 
(&-~nlar .Arm') 19H 
h. bd (h lld 1 

Ro.,-al Garnson Arhller>. 
S1ege Art1llery "\l"•abla 
.A rrnament antl li ~b1ne 
Guna In Armament~ 1"13 
I.s (lOd} 

Camel Corps Scho.-1 Eg' t•t 
(Regular ..lrmy) lCIH ""' 
(2d) 

Spemal Reserve 191 ~ .J,d 
(4d.) 

Officers Tramwg 
191.? 3d (3d) 

Practlce Batten<>s and Dnll Gun, 
(Fu"d Mounungs) of the 
Ro..-al Gamson A rtl!lf'n 
(Part 2, Sectwns XI1a and 
X\1 and Part 3 ) 1"')':1 
11 6d (l.t 1d) 

See 1::0... Artillerv 1912 (Out orpr-~ 
Ditt<> .Amendmeuts • .Apnll912, Feb 1914 Each ld. (ld.) 

, Sec X Engmeer 19U 3d (3d.) 
Amendments to Part 1 Feb 1916 ld (ld) 

) Amendments w Part 2 E eb. July (two tssues). Aug 191-l :Each ld lld) 
A.n.er.dmenta w Parts 1, 2, and 3 Nov 1913 ld (lei.) 
Amendments to Parts 1, 2, and 3 llarch, July 1913, .Apnl, Aug 1914. 

Each 2d. ( l.d ) 



•wlltlnned. 

,. _,of page 2.) 

.:a of wi:.ich the dates a.re omitted 

:V:a.rch 1906; Sept. H!09; Ma.rch, Sept. 1910; 
:. Each 6d. ( 5d.) 

~M. College, Qualifying Test for Commis~ione 
lld.) 

utrance: · ~~v•u• ; R.M. College; Indian Army College, \V ellington. 
Supplemeu\Jry First Appointments in the Royal llla.riuea. .Apr•oiutmenls in. 
the India. Police Force. .Appointmeuts iu the Polico Force of Ceylon. Ca.det
ships in the Royal Navy (Special Eutry). Jun6-July l!llii. ls. (lld.) 

Rutmnoe: R.M. .Acade1ny; R.M. College; Indian Army Colleg.,, Welliugtou. 
Nov.-Dec.191o. lB (lOd.) . 

·Entrance: R.M. Academy; R.M. College; Indian .Army College, Wellington. 
Supplementary First Appointments in the Royal lllarin~s. Cade~ships in the 
Royal Navy (Special Entry). June-July 1!116. h. (Is.) 

r Bntrance: R.M: . .Academy; R.M:. College; Indian Army College, Quetta. Nov. 
1916. 1s. (Is.) 

Entrance: R.:I.I. Academy; R.M. College; Indian Army College, Q.uetta. Cadet 
ships in the Royal Navy (Specia.l Entry). !\larch 1918. 6d. (6d.) 

.P'reehaud Drawing at the Army Entrance .Exa.mina.tion of Nov. 1913. Specimen 
Paper to illustl·ate the kind of questions tlia.t will be set in. 6d. (5d.) 

R.M. Academy, Fourth Olass; R.M. College, Fourth, 'l'hird and Second Divisions, 
Julv, Dec. 1904; June 1905. Each 1&. · 

R.M:. Academy, Fourth Class; R. M. College, Senior Division. Dec. 1905: 
June, Dec. 1906; .July, Dec. HlOi. Each 18. -

Staff College. Admission. Aug. 1909; July 1911; Juna-July 1912: June-July 
1tll3. Each 1,, (6d.) 

Officers for Promotion. Dec. 1912; Dec. 1913 ; April1914. Each 18. (6d.) 
llilitia, Imperial Yeomanry, and University Candidates. Ma.rch 1904; Sept. l!IOl:.; 

Oct. 1~06. Each ls. 
Special Reserve, Militia, 'l'erritoria.l Force, a.ud Unlversit.v Candidates. Oct. 

1911; March, Oct. 1912; March, Oct. 1918. :F:S.ch ls. (6J.) · 
Special R;Jse1·ve, Militia, Territorial Force, Non-Oommiss1~ned Officers, and 

tniVel·sity Candidates. MILl·cu 1914. Is. (Gd.) 
ifficers 'l'ra.ining Corps:- · 

Cadets of the Senior Division. Certificate A. Dec. 1908. 6d. (5d.) 
Ca.dets uf the Junior and Senior Divisious. Certificates A a.nd fl. Spring of 

19U9; May, Nov. 1911; MILl·ch, Nov. 1912; March 1914. Eat•h 6t/. (6d.) 
Foreign Lanlfuages. Modern. Ja.n., ,Tune, Oct.l910; Jan. 1911; June l!H2; June 

1!113. Earh ls. (6d.) 
FAMILY ALLOWANCE. See PAY FOR SOLDUIRS and Sl!l'AltATION ALLOII'ANOB. 
Fll!lLD ALLOWANCE to the Commandor of an Army and to the Comma.nd"er of a.n 

.Army Corps or Group of Divi~ions; Promotion of Lieutenants of the Army 
Veterinary Corps, Special Rcsm·,·e, and Territorial Force; Bounty to Soldiers. 
Sp~eial Army Order, June :.!0, l!lltl, ld. (ld.) 

FIELD ALMANAC. 1918. ld. (ld.) 
FIELD SERVICE MANUALS:- , 

Ammunition Column. Divisional. ~ew Armies. 1915. Sd. (Sd.) 
Artillery. Heavy (B.L. 60-pr.) Battery and Ammunition Column. ExpedltioWLry 

Force. 1916. 8J. (3d.) · 
Ditto. Horse. ; Rrigade. 13-pr. Q.F. 1908. 3d. (Sd.) 

Cavalry Re[iment. Expeditionary Force. 1919. 3d. (3d.) 
Engineers. llridging 'rra.in. Expeditiona.ry Force. 1915. 3d. (Sil.) 

Ditto. l'ield Company. Expeditionary l!'orce. lll15. 3d. (3d.~ 
Ditto. Field Squadron. Expeditionary Force. 1914, 3d. (lld. 
Ditto. · Works Company. Expeditionary Force .. 1910. 3d. (3d. 

Headquarters Units, Expeditionary :Force. 1911. Sd. (Sd.) 
Infantry Battalion. Expeditionary Force. 1914. 8d. (3d.) 
Infantrr (Mounted) Battalion. Expeditiona.ry Force. 1918. 3d. (Sd.) 
:Mcdi~al Service. Army. Exped'ition>Lry Force. 1914. Sd. (3d.) 
!::>ignal Service. Signal Company (Air Line). Expeditionary Force. 19UI. 

3d. (3tl) 
Ditto. 
Ditto. 

Ditto. 
Ditto. 

(Cable~ Expeditiouary Force. 1913. 8d. (3d.) 
(Di'1'is10nal). Expeditionary Force. 1915. 

3d .. (3d.) 
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(As to prl' 

FIELD SERVICE POCKE'. _ 
1916). 13 •. (lld.); Addendum NO':' 
of ~be Dead. ld. (ld.) , 

FIELD SERVICE REGULATIONS:-. • 
Part I. Operations. 1909. (Reprinted, witl . ,..., 
Part IL Organization and Administration. 190!1: ~tb 

ments to Oct. 1il14). 1s. (10d.) 
Ditto. Amendments, April 1915. 11i (ld.) · 
Ditto. Addendum, Jan. 1917, for tile Guidance of Troops operating in)!" 

and Belgium. Duties and Responsibilities of the Qua.rterlllll 
General, the Director-General of T1·a.nsportation, and the Gd 
Officer Commanding Lines of Communka.tion Area.. 1d. (ld.) 

Ditto. Additions l!.nd Corrections, March 1917. Duties and Responsibilit 
the Engineer-in-Ohief, l!.nd of Ohief Engineers, &c. 1d. ( 1d.) 

(lntM 
FINANCIAL INSTRUCTIONS IN RELATION TO ARMY ACCOU!: 

1910. (Reprinted, with Amendments to Oct. 1, 1917.) 6d. (lid.) 
FIRE MANUAL. ARMY, 1918.· 2d, (3d.) 
FLYING CORPS. ROYAL. Training Manua.l:-

Part I. 1914. Provisional. 1&. (10d.) 
Ditto. Amendments. Jan. 1915. 1d. (1d.) 

FO:B.EIGN LANGUAGES. STUDY OF, Regulations. 1913. 2d. (2d.) 
FOREIGN P:B.ESS. Supplements to the Daily Review of the:- , 

Economic. Fortnightly, commencing with that of Aug. 20. 1918, to Ang. 12,· 191~ 
Each 6d, (6d.) . 

Medical (compiled by the Medical Research Committee). Monthly, commencing 
with that of June l!HS, to April, 1919. Each ls. (10d.) 

Recon6truction. Fortnightly, commencing with that of Aug.l3, 1918, to July 30, Hn!'l 
Each 6d. (6d.) • • 

Technical. Fortnightly, commencing with that of May 28, 1918, to A11g. 4, Wl~l. 
Each 6d. (6d.) 

Index to the Economic and Reconstruction Supplements, )foy to Nov.l918. ls. (lld.) 
Index to the Me<lical Supplement. Vol. I. Jan. to Dec. 1(118. 18. (lOd.) 
.. Ditto. Vol, II. Jan. to Aprill919. 1&. (lOd.) 

Index to the Technical Supplement, Vol. II, July to Dec. 1918. 6d. (61/.) 
Political. Vol, 7. Weekly:- . 

Section 1. Central Europe. 6J. (6d.) (Out ofprint) 
Ditto 2. East and ~orth-East Europe. 6d. (6d.) (Out oj'pri11t) 
Ditto 4. Western Europe. 6. (6cl.) (Out ofp~·int) 
Ditto 5. America and the Pacific. 617. (6d.) (Out of rri11t) 

FO:B.TIFIOATION PE:B.MANENT. For the lmpe1·ia.l Military Training ~;atab
lishments and for the Instruction of Officers of all Arms of the A ustro-Run!,-arian 
Army. 7th Edition. Translated. 4&. (2a. lld.) 

'F:B.ANOE. DISABLED AND :OISOECA:B.GED SOLDIERS IN. Su 
DISABLED. ' 

F:B.ANCO·GE:B.MAN WAR, 1870-71. Translated from the German Official 
Account:-

First Part-History of the War to the Downfall of the Em.pire-
Vol. 1 (Secus. 1 to 6). Outbreak of Hostilities to Battle of Gravelotte. 

. (Out ofpri"t) 
Vol. 2 (Secus. 6 to 9). Battle of Gra.velotte to Downiall of the Empire. , 

· ( 011t of print) 
Second Part-History of the War against the Republic- : 

Vol. 1 (Secus. 10 to 13). Investment of .Paris to Re-()('.()upation of Orleans bv 
the Germans. £1 6s. (18s. 6d.) • 

Vol. 2 (l:lecns. 14 to 18). Events in Northern France from end of Nov. In North
west from beginningol Dec. Siege of Paris from commencement of Dec. to 
the ArJ:!listice. Operations in the South-east from middle of Nov. to middle. 
of Jan. £1 6s. (191.) · 

Vol. B (Secns, 19 and 20). Events in Sonth-east France from n1iddle of .Jan. to 
Termination of Hostilities. R~arward Communications. · 1'he Armistice 
Homeward March aud Occupation, Retronpect. £111s. 6d. (.£1 2s. 8d.) 
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PREFATORY NOTE. 

THIS publication consists of reports and papers subm1tted 
under the Instruction wh1ch follows below 

It 1s not mtended that tlus volume shall conflict 1n any 
way w1th the Medical History of the War. now 1n course of 
preparation , but the Information contamed 1n 1t IS hereby 
pubhshed In a form wluch should be useful for future reference 
In that later work, or elsewhere. 

T H J GOODWIN, 
D~rector-General 

6th December, X9X8 
24/Gen No /6764 (AM D 2B) 

SIR, 
I am dLre_ted to 1nform you that 1t IS proposed to pubhsh early 

next year a Paper containing scientific observations on malaria, 
especially from the mihtary pomt of VIew, wntten by m.edical officers 
of the army and others who are specially qualified to deal With the 
subJect The pubhcatwn w1ll Include articles on the treatment, 
pathology, btochemtstry, epidemiology, medtcal entomology, preven
tiOn, and the general subject of the management of malana 1n armtes 

I shall therefore be glad lf you will make this proposal known to 
such of your officers as you think are particularly quahfied to Impart 

, Information of value on these subjects 
1 

Articles offered for this purpose should be marked "War Office 
l\lalana Pubhcatwn," and should be forwarded to me through the 

'usual channel, as soon as possible But 1t should be understood that 
1tmay not be found feas1ble to Include 1n the pubhcatlon all articles so 
recetved, wlule others may be tncluded only tn part or tn abstract 

The result of extensive observations or Investigations should be 
presented as far as possible 1n abstract , and spec1al chntcal cases, 
~harts and detatled statistics should be avmded unless absolutely 
requued 

I am, Str, 

(Signed) 

Your obedient Servant, 

T R ST JOHNSTON, 
For Dzrector-General, Army Med1cal 

Sennce 

The Duector of Medical Servtce, :Mesopotamia, 
Salomca, Egypt, Italy, France 

(B 14557) A2 
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I.-REPORT ON THE EXCRETION OF 
QUININE IN THE URINE. 

(WAR OFFICE INVESTIGATIONS) 

By M. NIERENSTEIN, D.Sc., Ph.D .• F.C.S, Staff-Serjeant. 
Royal Army Medl.cal Corps 

INTRODUCTION. 
THE Investigations recorded in thts Report were undertaken 
at the orders and earned out under the dl.rectwns of the 
Consultant m Malana, Colonel Srr Ronald Ross, at the Malana 
Laboratory. 4th London General Hospital, under the com
mand of Lieut.-Colonel Srr Nestor Trrard. They were begun 
on Apnl :13th, 1:9I7, and concluded on November 30th, I9I8, 
durmg whtch penod 834 specuhens of unne were exammed. 
whtch. without exception, came from cases whtch showed 
paraSites in the blood at the commencement of qumme treat
ment. The specrmens Investigated were from 86 cases of the 
Malana Wards of the 4th London General Hospital The 
unnes were collected under the superVIsiOn of the Medical 
Officers m charge of the Malana Wards, and the whole 24 
hours' specrmens were sent to the Laboratory for InvestigatiOn. 
The obpxts of the Jnvestzgatwn were :-

("') To study tb.e behaVIour of qumme m the human 
orgamsm by estrmatlng-

(a) How much of it Is excreted 
(b) How much of 1t 1s e1ther absorbed or dismtegrated 

(u) To study the behaVIour of the different salts and 
denvatives as to therr-

(a) Excretion 
(b) Absorption , and 
(c) D1smtegratlon 

(Ju) To study the excretwn of quimne If g~ven
(a) Orally 
(b) Intramuscularly 
(c) Intravenously 
(d) In combinatwn of oral and Intramuscular admimstra

hon 
(iv) To estabhsh whether the so-called excreted qmmne 

mentioned in the hterature on the subJect IS-

(a) Qmmne 
(b) Modified qmnme 
(c) A mixture of both 
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PART I. 

QUALITATIVE DETECTION OF QUININE IN THE 
URINE. 

SECTION A.-SOME QUALITATIVE TESTS FOR~ 
QUININE. 

:r. THALLEO-QUININE TEST 
}.f anson* was the first to observe, m 1835. that qmnme 

discharges a green colour when exposed to the acb.on of 
chlorme-gas and subsequently treated w1th ammonia. This 
observation was confirmed by Schwe1-tzer, who employed 
chlorine-water mstead of chlorine-gas, and also by Brandes, 
who used both chlorme-water and chlonne-gas. Sunilar 
observations were made by Andre, who employed only 
chlonne-water for the reaction It was Brandes who suggested 
the name Thalleo-qummet for the green colourahon and 
Thalleo-qumme reaC'twn1 for this test, under which name 
it IS generally known both m the English and German litera
ture. In French pubhcatlons, however, It IS mostly referred 
to as J. J. Andre's Test for Qumme t 

There have been many modifications of the Thalleo
qumme test. They are arranged m their histoncal sequence 
as follows .-

(a) Flucktger's Mod!ficat10n § The quinine solution is 
saturated wtth brom,;me water vapours until the 
solution becomes permanently yellow on shaking. 
Ammoma IS then added carefully by Jettmg it 
run slowly down the sides of the test-tube It is 
claimed that qumme can thus be detected 1'11 a 
dilutiOn of I • 20.000. 

(b) Vulpa.us' Modification A few qumine-sulphate 
crystals are carefully mtxed wtth powdered potas
sium perchlonde and then mmstened with a few 
drops cone sulphunc acid Ammoma dtscharges 
the green colour. 

(c) Vstala.'s Modification. Identical with VulpJus' modi
ficatiOn 

• In some German pubhcahons the name 1s wrongly g~ven as 
Meeson 

t The name Dalleo-qUJ.mne reachon as used by Koechle•n 1s ob
VIously an error 

t Some German pubhcahons refer to 1t also as the Hopef'-Andrl'• 
Test (See for example Merck) 

§ Compare Myltus 
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(d) BlaJse's Modification Identical with Fluck1ger's 
modificatiOn* 

(e) Hyde's Mod1ficabori To o 003-o 005 grms qumme 
sulphate or hydrochlonde dtssolved m 5 cc. water 
IS added a clear solutiOn of bleachmg powder, 
until the blue fluorescence disappears, whlch IS 
then followed by a few drops of dzlute ammoma 
(I 3) 

(/) Pollacr.'s ModificatiOn About o OI grms of a qumme 
salt 1s dissolved m :r. cc water and two drops 
sulphunc ac1d added. The solutiOn IS bmled with 
a small piece of lead peroxide for a short time and 
then diluted wtth 3-4 cc water Ammoma IS 
added to the carefully cooled solution 

(g) Rezchard' s Moc:hficahon Qmmne sulphate IS care-
fully miXed wtth powdered ammomum persulphate 
and mOistened wtth strong hydrochlonc acid, when 
the green colour IS discharged " 

(h) Abensour's ModificatiOn Not less than :r.o cc of the 
solution to be examined are used to whlch are 
added drop by drop a saturated bromme solution 
until the fluorescence disappears Tills IS followed 
by Its own volume of alcohol and I or 2 drops 
ammonia 

(J) Vondrasek's Moc:hfication About o ·or gram of a 
qmmne salt are dissolved In I cc n HCl and 
boiled wtth 2 cc potassium bromate (5 per cent ) 
until the solutiOn turns orange yellow On coohng 
r-2 cc ammoma,are added whlch produces a dark 
green solutiOn. 

(.1) Leger's Moc:hficabon Leger finds that the test ts oruy 
rehable If exact proportions of qmrune and re
agents are present According to hts observations 
whlch have since been confirmed by Gu1gues, 
Vt.gneron and Denzges, IO cc of a o.os per cent. 
qmrune solutiOn reqmred either I cc bromine
water made up of o. 5 cc. saturated bromme
water and o. 5 cc water and x drop strong 
ammoma or I drop saturated bromine-water 
solution and I drop strong ammoma 

(k) Harrandeau's ModificatiOn IO cc of a qmnme 
solution are shaken wtth an excess of ammoma 
and alcohol and then afterwards evaporated to 
dryness The residue IS dissolved 1n IO cc acetic 

• * Blaue's Modlficat10n IS a combmahon of Flucluf?er's Thalleo
qulntne and Vogel's Erythro-qu1mne test 
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acid (o. 5 per cent ) and treated With o. 5 cc 
N aHS05 (I per cent ) and o 5 cc formol and 
saturated brormne-water, the latter bemg added 
drop by drop until a permanent yellow colour 
appears The adrutwn of two drops sodmm 
hydroxide and 4 drops ammoma produce a 
permanent green colour 

(l) Ramsden and L~pkm' s Modification These authors 
find that the amount of bromme-water must be 
carefully proportioned to that of qumme-netther, 
too little nor too much, and an apprectable Interval 
must be allowed before ammoma IS added The 
additwn of ammoma must not be delayed too 
much By the followmg procedure they claim to 
be able to detect With ease and certamty I : 40,000, 
and With difficulty I 400,000 

(t} Pour mto each of SIX small test-tubes I drop of 
strong ammoma solution 

(u) To IO cc of the qumme solution feebly acidified 
With hydrochlonc acid, kept agttated and hel9-
agamst a white background, add I /Ioth satu
rated bromme-water drop by drop until 1ts 
shght yellow colour IS no longer Instantly ills
charged Then at mtervals of 5 seconds remove 
successive lots of about 2 cc of the mixture 
and transfer each at once to one of the ammo
mated test-tubes Fmally mix all together and 
extract any green pigment, With chloroform or 
amyl alcohol 

Expenments wzth the Thalleo-Quzmne Test 
The following expenments were made In each case 

IO cc of a o I per cent qillmne sulphate were used The 
results thus obtained were as follows 

Number of Number of Error 
l\lodJficatlon Expenments Pos1ttve Results Per Cent 

Fluclugers 26 17 34 62 
Hyde's 14 II 21 • 43 
Reichard's 8 5 37 50 
Abensour's 22 16 25 23 
Vondrasek's J_, !2 -.33 33 
Harrandeau's 9 6 33" 33 
Ramsde_n and L1pk n's 16 II 31 35 

As regards the sensitiveness of th1s test towards dilutions 
1t was found possible to detect w1th 1t qumme 1n dllutlon of 
I 5,000, I IO,OOO, I 20,000 .and I 40,000, doubtfully 
possible at I 8o,ooo and Impossible at I · Ioo,ooo For 
these expenments Hyde's, Abensottr's and also Ramsden G 
Lspkm's morufi.cahons of the Thalleo-qumme test were used 
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The Impression gamed in this Laboratory is that the 
Thalleo-qu~mne test can only be regarded as a valuable pos~twe 
lest for qu~mne and that a negat~ve result ~n no way ~ndt.cated 
the absence of quzmne. Sinular results have been obtamed 
by Vulpzus, Leger, Gutges, VJgneron, Demges, Fuhner,t Kzmura, 
Toronoff, Lenz, Baldom, Mannich and Schwabes,:t Gumsa 
and Schaumann, BuraczewskJ and ZbJjewskt, and also Com
manduccr. § 

2. ERYTHRO-QUININE TEST. 

This test was discovered by Vogel, who found that qwnme 
giVes a pronounced red colouratlon when treated With chlorme
water, potass1um-ferrocyan~de and ammomum carbonate. 
E1loarl later on used bromme-water and mercuric cyanide to 
which he added chalk. Harrandeau proceeds on the same 
hnes as for the Thalleo-qwnme test, but adds Instead of sodium 
hydroxide and ammoma, a few drops of potasSium ferro
cyanide (2! per cent ) and I drop of ammoma 

EXPERIMENTS WITH THE ERYTHRQ-QUININE TEST. 

1\IodlficatJ.on. Number of Number of Error 
Expenments. Pos1bve Results Per Cent. 

Vogel's 22 J:6 2T28 
Eiloa.rt's 26 20 23'1:8 
Harrandeau's l:l: 7 26'37 

The Erythro-qwnme test can m no way be regarded as 
being supenor to the Thalleo-qwnme test which confirms the 

• Vtgneron was the first to suggest the extraction of the green 
p1gment With chloroform Salomon extracts mt)l.er With chloroform 
or carbontetrachlonde by which method he detects 1 40,000 

t Fulmer- finds that p-oxyqumohne g.ves the Thalleo-qumme test 
Kaufmann and Kaufmann and Huber- have also prepared some qlll1lohne 
denvabves whlch g.ve the Thalleo-qntnlne test 

f Mannsch and Schwabes find that the presence of ca:ffem, anb
pynne and pyram1don mterferes WJ.th the reaction.. If anhpynne ts 
present the colour produced Wl.th bromme-water and ammon1a ts not 
green but r-ed. Car-r-ez's Qusner-ythr-opyr-sn test 1S based on thls colour 
change and conststs m usmg equal parts of qutmne and antipyrine 
dissolved m water Thls JlllXture g.ves With bronnne-water and 
ammoma a red colourabon whlch can be extracted WJ.th chloroform 
and wbJ.ch turns red With acrds and vtolet-red With alkahnes Carrez 
recommends thls test for the detection of qumme or anbpynne m the 
unne 

§ Commanduccs has made a very careful study of the products 
formed. dunng the Thalleo-qUinme reaction He was able to show 
that even the smallest vanation 1n the procedure produces a different 
product: Commanducct. has tsolated the followmg substances when 
vary'lng the conditions under whlch bromine-water and ammoma were 
added (x) AndYe's Thalleo-qumme, (2) Vogel's Erythroqumme, (3) 
Br-andes' Ros10qutnme; (4) BYandes' Melanoqumme , (5} A new 
vtolet substance (Rubroqumme), (6) Andr-e's wlute qumme, (7) A 
new whlte substance (Leucoqutntne) • . 
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VIew of Leg~r. Gutgues, V'tgneron, Denig~s and Commanducct.. 
In dilution, however, t:Q.e Erythro-qumme test IS apparently 
inferior to the Thalleo-qumme test. as it was found to fall 
even at a dilution of I . 200. 

3· BATTANDIER'S TEST.* 

A feebly acid qumme solution is allowed to absorb bromine
water vapours until It becomes pale-yellow ; one drop of a 
dilute copper sulphate solution IS added followed by a gradual 
addltwn of ammoma. A p'tnk colour is produced which 
changes to VIolet and finally to green _ 

Out of I8 experiments, II gave pos1tive results correspond
mg to an error of 38 · 8g per cent., which shows that tlus test 
is not supenor to the. other colour tests already mentioned. 
In dilutions of I : 200 this test failed hke the Erythro-qmnine 
test. 

4 HIRSCHSON'S TEST. 

One drop hydrogenperoxide (2 per cent ) and one drop 
copper sulphate (Io per cent) are added to the quinine solution 
and boiled for a few mmutes. A strawberry-red colouration 
is thus produced wruch changes from blue-violet to blue, 
and finally becomes green on standmg. 

Tills test was found to be fairly rehable, out of II experi
ments, 8 were positive, correspondmg to 27 · 28 per cent. error. 
It must, however, be mentioned that the colour changes were 
not as clear as one would expect from Hrrschson,.s descnption. 
The red cololl{ahon appeared in all the II cases, but m 8 
cases only the change to blue-VIolet and blue was noticed, 
of these only 3 became green after standmg 30 mmutes ; 
two after I hour 20 nunutes, and three after about 2 hours. 
The impresszon gained 1s that thts test JS not rehable 

5· FLUORESCENCE. 

Ezloart recommends to add to a qumine solution an excess 
of bromine-water, the excess of bromme being removed on 
boiling The cold solutwn shows green fluorescence. It is 
clatmed that It is thus poss1ble to detect qmmne m a dilutwn 
of I so,ooo Demges and also Plpm recommended the 
fluorescence of the sulphate, t as a quahtahve test. They 
claim to be able to detect :r • 75,000 M atolcsy uses the 
acetate and claims to detect I : 40,000. Ramsden and Lspkin 

• Tins test 1s sometunes mcorrectly referred to as Ballandter's 
test (Compare M ef!ck ) 

t According to Buckutgham the strongest fluorescence 1s possessed 
by the dlsulphate. Accordmg to W asicky, who uses a spec1al fluor
escence microscope, it 1s poss1ble to detect the hydrochlonde m <hluhons 
of 1 : and I .ooo,ooo the dtsulphate 1n dtlubons of I : Ioo,ooo,ooo. 
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recommend the employment of transparent s1hca test tubes. 
usmg the sulphate, acetate or tartrate They are thus able 
to detect I · 40,000. 

The sulphate was used for all the expenments made m 
this laboratory and It was found that the fluorescence was 
positive in a dilutiOn of I · IOo,ooo, doubtfully positive at 
I : ISo,ooo, and 1t always fa1led at I 2oo,ooo. It IS doubtful 
if this test could be recommended since many substances 
increase or decrease the fluorescence of a compound. Expen
ments made by the author for example have shown that urea 
hydrochlonde m a dilution of I 200 reduces the sensitiveness 
of the fluorescence test apphed to qumme to I : Io,ooo. 
Sinu.Iar observations have also been made by Ramsden and 
L•Pkin, who say •• chloride and numerous other substances, 
even in traces, greatly dimirush or abohsh fluorescence The 
test is not a very useful one."* 

6. l\IA YER'S REAGE:XT f 
The onginal ~fayer's Reagent IS prepared by dissolvmg 

I3 · 5 grms mercuric perchlondet and so grms potassiUm 
Iodide in a htre of water. Tanret's solutiOn, which was used 
by the author, is prepared in the following manner -Dissolve 
I· 35 grms. of mercunc perchlonde in 75 cc. water and 5 grms 
potasstum iodide in 20 cc water m a IOO cc. measurmg flask. 
Pour the mercunc solution into the iodide solutiOn under 
ag.tation and fill up wtth water to the mark (compare Ramsden 
and Ltpkin) Tins reagent was found never to faJl and as also 
very delicate. It was always possible to detect by It qumme 
in dilutions -of I : JOO,ooo to I · 450,000. Our results confirm 
Ramsden and Lipkm' s observations as to the great dehcacy of 
this test. though we were never able to detect qmnme m 
dilutions of I : 500,000, as observed by these authors 

Whereas it was poss1ble to detect qumine when usmg 
lviayer's Reagent of a strength corresponding to I/Ioth n, 
I/5oth n, and I/Iooth n, further dilution showed a marked 
decrease m the rehability of the reagent, and It was found 
that a I/Io,oooth n, solution entirely loses its precip1tatmg 
and turbidity-producing properties 

* Hartman and Zua have recently pubhshed a quanutatlve method 
wluch 1s based on the fluorescence of the sulphate, wluch requues 
expensive apparatus and wluch sounds not. very pronnsmg In V1eW of 
the general expenences With the fluorescence of qu1mne and other 
substances already mentioned 

t Synonym.ons With the reagent of Tanret, Artus, VtJlser, B·>hm, 
Delffs, GYuve, _/14"assng (not Mann as frequently g1ven), v Planta, 
Tlwulet (not Toulet, as frequently given). de VrJJ, Wsnckler (not Wuskler 
as frequently given) 

t VtJlser, Bohm. Delffs, v Planta and de VnJ use Hgl2, mstead 
of HgClz. Experunents were also made replacmg mercunc per
chlonde by bm-1odlde m Tanret•s reagent The results were, however, 
the same as With the ongtnal rea~ent. 
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Gumsa and Schaumann have employed an aCidulated 
11layer's solutwn (Tanret's reagent plus I per cent glacial 
acetic acid) Expenments earned out With tills reagent gave 
results willch were defimtely posttive for dllutwns varymg 
from I s,ooo to I 2o,ooo, doubtfully positive at I 40,ooo, 
cind the test always fatls for I 8o,ooo Tills confirms the 
observation of Ramsden and Ltpk~n that tills modlfied re
agent IS not as sensitive as the ong~nal Jfayer's or Tanret's 
reagent* 

7 WAGNER'S REAGENT t 
This reagent consists of I grm 10d1ne, I 5 grms. potassium 

10d1de and water made up to Ioo cc The expenments w1th 
tills reagent have been very encouraging It was found never 
to fall m dllutwns of I J,ooo,ooo , In addlhon to this the 
reagent does not lose Its sensitiveness on being dlluted as 
does happen w~th lvlayer'~ reagent It was, namely, found that 
It behaved m the same manner If used m dlluhons of Ijioth 
n, Ijiooth n,· I/I,oooth n, Ijio,oooth n, and I/Is,oooth n. 
The only drawback IS that the solutwn IS very highly coloured, 
as already pomted out by Ramsden and L~pktn, which, 
however, can be remedied by usmg a strong hght such 
as a Mzll's apparatus 

8 HERAPATH'5 TEST 

Tills test was dlscovered m I853 by the late Dr. Herapath 
of the Bnstol School of Medicine, and IS certamly the most 
reliable qualitative test for qumme It IS based on the low 
solubility of herapatillte (artificial tourmaline) m alcohol 
and the ease With which It forms crystals With a illghly 
charactenshc polans1ng effect, especially when examined 
microscopically In conJunction With a Nicol's prism 

Herapath's observations were shortly afterwards confirmed 
by Ha~dtnger, Boutnewyn, de VnJ and also Dewar, modlfica
bons of Herapath's reagent have been suggested by Jorgensen 
and also Chnstensen, and tn recent years the test has been 
strongly recommended by Htlle, Host-Madsen, and also Rams
den and L'tpktn. The latter have elaborated a most convement 

• Synonymous With the reagents of Hdger (not H~lJger, as sometimes 
gtven) and KtppenbeYg, sometimes referred to as Selm1's reagent, whtch 
1s, correctly speakmg, not the case smce Selm• employs Wagner's re
agent tn combmatwn wtth gold chlonde, potassmm-platmum-todtde 
and other salts Stmoncellt and also ScYapzttt have camed out extensive 
expenments Wlth a vtew of replactng todme plus potasstum todtde by 
PtuttJ's reagent (1od1sed par.ethoxy-phenyl-succtmrrude) They came 
to the conclusiOn that PJuttt's reagent t'> m no way supenor to WagntW's 
reagent 

t Compare Ramsden and LtPktn's cntlctsm of Tetchmann's work on 
qutntne Also Gtemsa and HalbeYkann, Loewenstein and Kos1an and 
Loewensteut and N euschloss 
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method which will be descnbed later on and by wluch It is 
possible to detect quirune With certatnty even 1n dtluttons of 
1: : 20,000,000. 

(a) Herapath's ong~nal reagent -Two solutiOns are used. 
Solution 1: consiSts of I2 grms. acetic actd, 4 grrns. 
alcohol and 6 drops dtlute sulphunc actd ; Solu
tion 2 is made up of :r grm. wdme m' :roo cc. 
alcohol. To carry out the test, use :r drop of 
Solutwn :r and 6 drops of Solution 2 

(b) Jorgensen's reagent is a solutiOn of r 96 grrns. Iodtne, 
:ro grms. hydnodtc acid (:ro per cent ). :ro grms. 
dtlute sulphuric acid (containmg :roper cent. S05) 

made up to 2SO c.c. With alcohol 
(c) Chrzstensen's reagent* 1s a solution of :r grm. iodme 

in :r grm hydnodtc acid (So per cent), o· 8 grms. 
sulphunc. acid and so grms. alcohol (70 per cent). 
Ramsden and L'~Pk~n employ tlus reagent and 
prefer 1t to Jorgensen's reagent 

Attempts have also been made to replace iodtne by 
bromme and hydnodtc actd by hydrobrormc acid (Colson, 
Chnstensen, Host-Madsen), but these reagents have been 
found tnfenor to the ongtnal one. Strmlar results were also 
obtamed by the author when usmg the following combina
tions--bromine m hydnodtc actd, brormne in• hydrobromic 
acid and Iodine in hydrobrormc actd These new reagents 
were found in every way infenor to the usual solutiOn of 
iodtne m hydnodtc actd 

L~pk~n and Ramsden's method, when usmg Chnstensen' s 
reagent, conststs of the folloWing detatls .-

(:r) Dissolve S grms of arnmoruum sulphate m every 
:ro cc. of the qmnine solution, alkalise It With 
ammonia and extract the qmrune by shakmg With 
three successtve S cc lots of punfied ether, trans
ferring each lot as It separates tnto a small silica 
cructble on a water bath AspiratiOn of atr from 
tts intenor greatly accelerates drymg. 

(2} Dissolve the restdue when qmte dry m a rmnimurn of 
anhydrous ether squirted repeatedly down the 
stdes of the cructble by means of a teat-ptpette 

(3) Bnng the ether solution m successive drops on to a 
warm rmcroscopic shde m such a way that the 
restdue left by Its evaporation IS spread over a 
rmrumal area 

* ChrJstensen states that the reagent alters on standmg Tlus has 
been contradicted by Host-Madsen According to observahons made 
by the author Chnstensen's and also Jorgensen's reagents alter on 
stand1ng {3-4 months) as they produce crystals wluch are not as 
typtcal as those obtamed when usmg freshly prepared reagents 
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(4) Put on a cover-shp, add JUSt enough of Chnsiensen's 
Herapathzte reagent to fill up to about one-tlnrd 
of the enclosed space, and by gentle pressure 
force 1t mto contact With all the residue left by 
the ether-If qmmne be present, blackenmg Wlll 
usually be visible to the naked eye. Exarmne 
microscopically and observe the effects of rotating 
a Nicol's pnsm over the eyepiece on the illumina
tion of the crystals If only dark masses are 
present Without appreciable polarising effects, 
warm the shde gently and more charactenstic 
crystals Wlll form as It cools. 

(5} Wash and heat the crucible to redness before using 
It agam for the test.* 

A great number of expenments when usmg dilutions of 
xfsooth to xfxs,ooo,oooth were made by Ramsden and Lzpkzn's 
method, and they gave the most satisfactory results. In 
fact the test was never found to fazl 

9 ROBERTSON'S TEST. 
A precipitate or turbidity IS obtained when a, quimne 

solution Is treated With an ammomum thiocyanate solution 
m the presence of zinc sulphate. It is claimed that it is possible 
thus to detect qUlilllle In a dilution of I : so,ooo. A few 
expenments were also made With this reagent and the results 
were very encouragmg. The reagent never failed to g~ve 
positive results and It was possible to detect qUlilllle in dilu
tiOns of I so,ooo. 

SECTION B -DETECTION OF QUININE IN THE URINE. 

I. DETECTION OF QUININE WITHOUT PREVIOUSLY ISOLATING 
IT FROM THE URINE. 

(A) Thalleo-qUtmne Test. 
Dzelt, Kerner, Bznz and comparatively recently Sestzn<J 

and Campom, have suggested to test the unne drrect for 
qmmne by the Thalleo-qUirune test A few expenments 
were made, though tlns IS obVIously only possible If large 
quanbbes of bromine water are used, Since large quantities 
of brormne are reqUired for the decomposition of urea preceding 
the achon of bromine on qmmne None of those expenments 
gave sattsfactory results, and the test ts doubtlessly not suztable 
for thts purpose 

(B) Mayer's or Tanret's Reagent. 
This reagent has extensively been used by Gtemsa and 

Schaumann, Tetchmann, Gtemsa and Halberkann, Salomon, 

* Ramsden and Ltpktn state that crystals w1th srm:llar optical 
propert1es are g1ven also by qum1d1ne, cmchonme and cmchomd1ne. 



Loewenstetn and Neuschloss and Loewenstezn and Koszan 
Gzemsa and Ius co-workers used the modified Tanret's reagent, 
and to guard against errors from the presence of albumin 
they recommended that after the addition of the reagent the 
unne should be boiled and filtered hot, If the filtrate become-; 
cloudy when cool the presence of qmmne may be mferred 
Tlus procedure does not exclude fallacres from proteoses and 
peptohes (Gzemsa and Schaumann) According to Brault and 
Jeanseltne and Dahmzer and Souher rehable quantitative 
values on companson With unne containing known amounts 
of qunnne can be obtamed wtth Tanret's reagent. Thts 
seems, however, not to be the case, at least as far as 1t 1s posstble 
to Judge fnJ!n the expenments made m th1s laboratory 
The results gtven are com_paratlve values between (I) the 
amount added to the unne and found when usmg (2) Tanret's 
reagent, (3) Tanret's reagent as modified by wemsa and 
Schaumann, and (4) when usmg the gravtmetnc method m 
general use 1n tlus laboratory 

Amount Added Found 1n so cc Found tn so cc Found 1n so cc 
to ISO cc of by Tanret's Re- by Gtemsa's Re- by GraV1-

Unne agent agent metnc Method . 

Grms Grms Grm& Gnns 
0 9462 0 "1724 0 1612 0 3012 
o·8246 0 1128 0 1964 0 2684 
0 9482 0 2716 0 2412 0 3098 

For qualttatwe purposes, however, the reagent can certainly 
be recommended, provtded the unne 1s first tested for albumm 
1n the usual way, when the bmhng test, according to G1emsa 
and Schaumann, 1s absolutely necessary * When usmg tlus 
method 1t was possible to detect qmrune 1n the unne of three 
normaltndivtduals m a few minutes after oral admtrustratwn 
of 5 grains qmrune sulphate 

(c) Fluorescence 
Kerner recommended the fluorescence of the unne folloWing 

admlmstratlon of qmnme as a qua.l1tat1ve test of qmmne m 
the unne. G~emsa and Schaumann have pomted out that 
tlus 1s not a rehable test, and the folloWing observations made 
by me confirm their contentwn Out of 624 unnes analysed 
1n this laboratory, wh1ch were found to contain qmmne, only 
1:22 specrmens showed fluorescence, wluch corresponds to an 
error of 8o· 45 per cent A modificatiOn of Kerner's method 

* Ramsden and LJpkua prefer thetr " defaecat1on " process to 
GJemsa and Schavmann's •• bothng test," as they find that the turb1d1ty 
:lalls to reappear when a heat:ed unne 1s cooled 
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v.luch conststs m the use of a strong beam of stdehght, whtch 
1s bxought to focus m the unne, gave the folloWtng result' 
Out of 156 spectmens of unne whtch contamed qmmne, only 
42 showed fluorescence, corresponding to an error of 73 · 02 
per cent 

(D) Plene Ac~d or Esback's Reagent *t 
Baur and Revet/let have descnbed an apprmumate quanti

tative test for qmnme 1n the unne which has been m use 
extensively by the French Authonhes It .consists in the 
prectpttatwn of qmmne 1n the unne by ptcnc acid. Tkzs method 
can only be used for unnes free from other alkaloJds and album·m 
A set of IO test-tubes are prepared Wlth normal unne con
taining progressive amounts of qutmne from o OI to o· 1:0 

grms per htre To each tube ts added 5 cc of a I per cent 
solutiOn of ptcnc actd, and the contents well shaken Thts 
gtves a set of standards Wlth whtch the turbtdity of the 
unnes to be tested ts compared Ftve minutes standing 
should be allowed before reading The unnes must be free 
from other alkalotds and albumm Unc actd crystalhses on 
the walls of the tube Wlthout causmg turbidity 

Thts method has been g•ven a careful tnal, and, as far as 
the expertments go, can be safely recommended for cltmcal 
routtne exam:natwn 

EXPERIMENTS WITH BAUR AND REVEILLET'S METHOD. 24 
HouRLY QuiNINE ExcRETIONS 

Found By 
Gravt-metnc Method 

Per Cent 
65 6o 
44 90 
67 07 
3S 90 
46 45 
46 96 
39 so 
61 34 
43 6S 
II 62 
z6 95 
10 90 
30'93 
27•16 

Found By 
B & R 's Method 

Per Cent 
63•20 
39 So 
63•So 
JS•6o 
31 So 
34•8o 
37•6o 
6o·zo 
41 70 
840 

24 70 
II·6o 
31·6o 
21 40 

* Sometimes wrongly called Eschbach's reagent It 1s synonymous 
W1th Flucktger' s Hager's and Johnson's reagent~ Chnstomanos strongly 
recommends ptcnc actd as a quahtatlve test for qu1nme 1n the unne 
Accordtng to lus observattons the prec1p1tate obtamed from qutnme, 
whtch lS yelloWtsh-whtte, dtfiers 1n appearance from that due to unc 
actd or creatm1ne 

Dunng some tnveshgabons on the estlmat1on of creatmme 1n 
malanal unnes by Folltn's method I faded to obtam rehable results 
owtng to the presence of qu1nme tn the unne All attempts to correct 
such errors lead to negattve results 
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H.-DETECTION OF QUININE AFTER ISOLATING 
THE QUININE FROM THE URINE. 

To isolate quinine from the urine or any other solution. 
it JS set free by alkah and extracted Wlth ether (methyl or ethyl). 
ethylacetate. chloroform or amyl alcohol. Different opmwns 
have been expressed as to the use of ammoma. sodium or 
potassium hydroxide or baryta, and of the different extractives 
mentioned above (de Vnj, Rupp and SeJgers, Duncan, Dourmer 
and Deaux, KleJst. Thomas and TazUardt.er, Glenard and 
GuJllermond, Io"bst. SperlJng, and many others}. The author 
has based ills work on the very careful investigations of 
Dourmer and Deaux, who find that .. complete isolatiOn of 
the base IS only obtained when usmg considerable quantities 
of high concentration or alkalies contallllng carbonate." About 
50 per cent. sodium hydroxide solutions were used. They 
were allowed freely to absorb carbondiOXIde 'from the arr. 
For extraction mostly methylated ether was employed, but 
1t was also found that for quahtatlve work. chloroform gave 
as good results as ether. 

(a) Thalleo-quJmne Test.--Only a few experiments were 
made by tills test m VIew of the discouragmg 
results already obtained by this test. 

(b) Mayer's or Tanret's Reagents.--Gave excellent results 
even when only IO cc. of urine were used. 

(c) Herapath's Test.-The urine was made alkaline Wlth 
ammonia as recommended by Herapath and ex
tracted Wlth ether. It was then exami:ded 
according to Ramsden and L•Pkm's technique. 
Very good results were obtained, and qumme was 
easily detected In xo cc. urine. 

(d) PJcrJc AcJd -A o · 05 p1cnc acid solution, as recom
mended by RJchter. was used. The results, how
ever, were not as good as those obtained when 
Mayer's or Herapath's reagents were used On 
several occast.ons when post.tzve results had been 
obtamed by those two reagents, zt was found that 
the pzcrtc actd test dzd not JndJcate the presence 
of qut.nine :n the unne. 

SECTION C.-EXPERIMENTS AS TO THE APPEARANCE 
AND DISAPPEARANCE OF QUININE IN THE 
URINE AFTER ORAL AND INTRAMUSCULAR 
ADMINISTRATION OF QUININE. 

GENERAL TECHNIQUE. 
A hundred cc. of urme were used unless otherWise stated, 

and the alkalme solution tWlce extracted Wlth two lots of 
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30 cc. each of ether. After evaporation of the ether a few drop 
of dllute acetic acrd were added and made up to :I cc. Witl 
water xn a narrow test tube made from glass tubing To th 
solutions are then added 2 cc. Tanret's reagent and th 
turbxdity.xf any, xs noted. The extraction of qwnme become 
less tedious when Ramsden and Llpk-.n' s Defaecahon proces 
is employed.* For every :roo cc. of urine add 5 cc. of . 
25 per cent. acetate solutwn containing 2" 5 per cent. ac11 
.md mxx thoroughly; then add 5 cc. saturated ammomUIJ 
sulphate solution and filter untxl a clear lead-free .filtrate i 
obtained Recexve a drop on filter paper, m01sten with : 
sulphide to test for lead. Then follows extraction Witl 
ether as above. This " defaecabon " process has been 11 

general use m thxs laboratory smce Its pubhcatwn by Ramsdel 
and Lxpkr.n-. 

SUMMARY OF RESULTS. 

Kode of AdmlD s- I Lapse of Tune Smce PoSlbve I Negat1ve J Remarks tr.atton Adm.uustrataon 

Q Sulphate s mms 3 2 Defaecated . orally l: hr 40mms 8 X 
3 days 8 hrs t 0 3 Not'defaecated 

Q Hydrochlo- 3 hrs 20 mms 6 0 .. 
nde orally 1:2 hrs .. IO a 

Defaec;:ted. 30 hrs .. 8 0 
3 days 6 hrs. I 9 .. 
4days .. 0 s .. s dayst .. 2 a 300 cc. unne in 

vestlgated. 

Q Hydrochlo- IOmms .. I 0 Not defaecated. 
nde 1ntramus- 8 hrs 30 l:nlnS s 0 .. 
cularly 30 hrs ·- .2 0 . .. 

3 days .. I 4 
d~faecated 4days .. 0 3 Not 

300 cc. unnt 
were 1nvest1-
gated 

• Ramsden and Lsphsn state .. very exceptionally urines are mel 
Wlth wluch g~ve filtrates contammg lead, notWlthstandlng the presenet 
of excess of sulphate." Tlus has been confinned also m tlus Laboratory 
out of 38 unnes " defaecated " only one showed these pecuhar pro
perties 

t Ramsden, L~pk'Jn and W/ntly found that the excretion penod 
dlffers greatly 1n dlfferent men-rangmg from 41 hours (after a smgl~ 
dose by mouth) to 11 days (after the last succession of large doses) 

(B X4557) B 
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PART II. 
QUANTITATIVE ESTIMATION OF QUININE 

IN THE URINE. 

SECTION A.-SOME QUANTITATIVE METHODS FOR THE 
ESTI!dATION OF QUININE IN THE URINE. 

The following methods for the quantitative estimation 
of quimne in the unne have been remveshgated in this 
laboratory for the purpose of bemg used in this InvestigatiOn 
Known a.IIlOUnts of qumine salts were added to normal urme 
and the quimne estimated 

KERNER'S FIRST METHOD 
In this method the qumine is precipitated by phospho

tungstic acid, :(rom which it IS hberated by a strong solution 
of baryta. The following results were obtained .-

Amount 
Added. 

Gr. 
0•2246 
0"3046 
o·2856 
o·2846 
o·:z642 
0"2956 

Amount 
Recovered 

Gr. 
0'2984 
0•3852 
0'3162 
o·:z988 
0•2756 
0 3072 

I Percentage 

:1:32·86 
126 S8 
H3•36 
105•00 
104•38 
103 98 

Average error found ~ +12·69 per cent. 

KERNER'S SECOND METHOD. 

Error 

Percent. 
+33•86 
+26·s8 
+13•36 
+ s·oo 
+44•38 
+ 3 98 

Potassium mercuroiodide is used as the precip1tatmg 
agent. and the qumine compound decomposed by hydrogen
sulphide. 

Amount Amount Percentage. I Error. 
Added. Recovered. 

Gr. Gr. Per Cent. 
0•2146 0•1712 79"77 -20"23 
0•1746 0•1278 73'20 -26·8o 
0"2456 0•1972 8o•30 -90"70 
0•1824 0•1258 68•97 -31 "03 
0•1842 0"1472 79"92 -20 o8 
0"194:% 0"1492 76 84 -23•16 

Average error found - 23 ·so per cent. 



KLEINE's METHOD. • 

Quimne 1s precip1tated Wlth plene acid and liberated by 
alkali. The quimne is extracted Wlth chloroform. 

Amount 
Added 

Gr 
0·2864 
O•J8S6 
0•2746 
0•3146 
0•2746 
o• 3.156 

Amount 
Recovered. 

Gr 
0•2752 
0•3758 
0"2712 
0•3084 
0 2708 
0 3122 

Average error found 

Percentage 

96·09 
97•46 
98•76 
98•04 
96•30 
96·66 

- 2 • 78 per cent. 

MERKEL's METHoD. 

Error 

PerCent. 
-3·91 
-2•54 
-1•24 
-1·96 
-3·1o 
-3-34 

The unne 1S evaporated to dryness- and the res1due 
extracted Wlth alcohol. The msoluble part left in the 
evaporatmg rush is made alkahne and extracted Wlth ether. 
The res1due left on evaporation of the ether is weighed as 
qumme. 

Amount Amount Percentage. I Error Added Recovered 

Gr. Gr PerCent 
0•2212 o·2056 92•94 -?·o6 
0•1756 o·x6s8 94•42 -s·s8 
0•1922 0•1774 92'30 -7'10 
o·z8s6 0•1756 94•61 -5·39 
0•1812 0•1712 ' 94•48 -s ·sz 
0 1948 o 1852 95•08 -4'92 

Average error found - 6 02 per cent 

GIEMSA AND ScHAUMANN's METHOD.t 

The unne is made alkahne and extracted Wlth ether. 
The ether 1s evaporated and the res1due several times treated 

• Ramsden and Lspka• abandoned thls method as unsatisfactory 
f Ramsden and Lspkan use spec~.ally punned ether They obJeCt 

however, to Gu:msa and Schaumann's method for the followmg 
reasons-

(I) Large quantites of ether are necessary, and the ether must be 
carefully punfied 

(2) It cannot, owtng to emuls10n diffi.culbes, be applied at all to 
unne wluch had been concentrated by bmhng 

• (B I4557) B 2 
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w1th chloroform, filtered and evaporated. The final res1due 1s 
weighed as qumme. 

Amount Amount Percentage Error. Added. Recovered 

Gr. Gr Per Cent. 
0•9846 0•9832 99 84 -0•16 
1•2236 I•II74 91"34 -o·66 
0"546.2 o·5296 96·96 -3"04 
0·2864 0•2836 99'03 -0"97 
0•3642 0•3618 99'34 -o·66 
0"3258 0'3212 98•59 -1"42 

Average error found - 2 • 48 per cent 

GIEMSA AND SCHAUMANN'S MODIFICATION OF KLEINE'S 
METHOD. 

The modlficatlon conSlsts in that the residue whlch is 
left after the evaporation of the ether IS redissolved 1n dllute 
alcohol, 6o per cent. alcohol bemg used 

Amount 
Added 

Gr 
0•2946 
0•2646 
0•3026 
0•2816 
0"3158 

Amount Percentage Error Recovered 

Gr. Per Cent. 
0'2916 98 98 -1•02 
o·2582 97'58 -2'42 
0•2978 98'40 -2·6o 
0•2732 97'03 -2'97 
0•3074 97"34 -2•66 

The average error found was - 2• 33 per cent 

GAGLio's METHOD.* 

The unne IS evaporated with magnesia and the restdue 
extracted With chloroform. 

Amount 
Added. 

Gr. 
o·2642 
0"1912 
0'1746 
0'1916 
0•2256 
0•1658 

Amount 
Recovered 

Gr. 
0•2312 
0•1784 
0•1568 
0'1774 
0 2092 
0•1474 

Average error found·-

Percentage Error 

Per Cent 
87·51 -12 49 
93'30 - 6•70 - 89·8o -10 20 
92 6o - 7 40 
92 73 - 7 23 
88 90 -II '10 

- 9·18 per cent 

* Ramsden and L•Pinn were not sahsfied W1th this method 
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GIEMSA AND ScHAUMANN's MoDIFICATION oF GAGLio's 
METHOD. 

The extraction With chloroform is capied out on the 
water-bath, a Soxhlet extractor bemg used. 

Amount 
Added 

Gr. 
·0·2964 
0•2622 
0•3456 
0 2856 
o· 3156 
0•3456 

Amount 
Recovered. 

Gr 
0•2856 
0•2532 
0"3374 
0•2712 
0•3014 
0•3272 

Average error found 

I Percentage 

96·35 
96·s6 
97•63 
94•96 
95"90 
94•68 

- 4 05 per cent 

Error. , 

Per Cent. 
• 3·65 
~ 3•44 
- 2•37 
- 5"04 

4"50 
- 5 •32 

ScHMITZ's MoDIFICATION OF KLEINE's METHOD (I). 
The quinine recovered by Kleme's method is dissolved in 

acetone and the double-compound of qumine acetone IS 

recovered This method has been successfully employed by 
Gord·tn for the isolation of berberin wluch yields a well defined 
berberin-acetone-compound. Both Gordtn and Schmitz have 
apparently succeeded m obtaining the qumine-acetone-com
pound,.but I have £ruled to do so : I have consequently not 
further investigated Schmt,tz's mochficahon of Klezne's method 

ScHMITz's METHOD (II).* 
This method consists in the titration of the hydrochloric 

acid, the recovered quinine being converted into quinine 
hydrochloride. I have carried out about 30 estimations by 
tlus method, and the error in the individual analysis varied 
from -43 to + 8 per cent. This method is open to severe 
cnbc1sm, smce apparently Schmttz accepts a priori that aU 
the qumme IS converted mto the hydrochlonde, and disregards 
the poss1blhty of b1hydrochloride also bemg formed It ts 
poss1ble that Schm~tz has accounted for this m hiS dissertatiOn 
pubhshed m 1:907. but I only had the opportunity of reading 
the summary of his work published by him m the Archives of 
Expenmental Pathology and Pharmacology as quoted It 
must be noted that Grossv, who has repeated Schmitz's method, 
has come to Similar conclusions and has expressed the same 
cribc1sm as myself. 

• Compare Elvovs, Ktppcnbsf'g and also Ramstkn antl Llplnn. 
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BARRATT AND YORK'S MODIFICATION OF GIEMSA AND 
SCHAUMANN'S METHOD. 

The authors have only shghtly modlfied the ongmal 
Giemsa and Scha~tmann's method Thetr modification cons1sts 
tn accountmg for the residue left on evaporation of the re
agents employed . ether. alcohol and chloroform. Though 
shght, this modtjicatson gave the best 1'esults so jar obtat;ned 
by me j01' the estsmation of quinine in the unne. 

Amount 
Added 

Gr. 
0"3428 
0•2846 
0•3156 
0•2756 
0"2946 
0•3042 

Amount 
Recovered. 

Gr 
0"3406 
0•2802 
o• 3122 
0"2716 
0"2900 
O•JOI6 

Average error found 

I Percentage 

99"33 
98•46 
98•92 
98·5s 
98"44 
99"15 

- 1•18 percent 

NISHI's METHOD. 

Error. 

Per Cent 
- o•67 

1"54 
- t·o8 
- I"4S 
- I•S6 
- o·8s 

The urine is made alkahne and extracted with ether. 
The ethereal solubon is treated with an alcoholic solution of 
Cltnc acid and the quinme weighed as the citrate of quinine. 
C.,Ha.NaOaCeHeO,, which melts at 204°. • 

Amount 
Added. 

Gr'. 
0•2246 
0•2056 
0•1846 
0•1912 
0•1642 
0•1972 

Amount 
Recovered 

Gr. 
0•1856 
o•1528 
O• 1362 
0•1400 
o•n88 
0"1400 

Average error found 

I Percentage 

8.2·66 
74"28 
73"84 
73"24 
72"35 
7I•I8 

- 25 ·40 per cent 

Error. 

Per Cent. 
-17"34 
-25"72 
-26•!6 
-26•76 
-27·6s 
-28·82 

COCKBURN AND BLOCK'S MODIFICATION OF NISHI'S METHOD. 

The urine IS made strongly a.lldiline and extracted with 
ether at as high a temperature as 1t is consistent With safety. 
The residue on evaporation of the ether 1s dned m the water
bath and d}ssolved in 20 cc. of anhydrous ether. filtered and 
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prectp1tated With ro cc of a saturated ethereal solution of 
c1tnc ac1d and allowed to stand for 24 hours The quinine 
is weighed as the c1trate 

Amount _I Amount Percentage. Error. Added Recovered 

Gr Gr Per Cent. 
0•2462 o• 1802 73"14 -26·86 
0•1912 o· 1534 8o•zo -19·8o 
0•1826 0•1510 82•66 -17"34 
o· 1912 0 1594 83 34 -16•66 
0•1912 0 1560 81 57 -18•43 
0•1856 0 1462 79"90 -zo•Io 

Average error found - 19 76 per cent 

SuMMARY To SECTION A. 

Kerner's FU"St method 
Kuner's Second method 
Klesne's method 
Merkel's method • . • • • • 
Crlemsa and Schaumann's method 
Crlemsa and Schaumann's mod.Ui-

cabon of Kleln6' s method 
Gaglso's method • • • • • • 
Glemsa and Schaumann's modlfi

cabon of Gaglio' .s method •. 
SchmJtz's modlficatlon of Kleuu's 

method 

Schmstz's method• 

Barratt and York's modlficabon 
of Crlemsa and Sell-mann's 
method 

Nzslu's method • • • • • • 
Cockburn and Block's mochfication 

of Nubs's method 

Average Error Found 
Per Cent. 
+ 12•69 
- 23·so 
- 2•78 
-6·o:z. 

- - 2•48 

- 2"33 
- 9•18 

-4"05 

Tlus method was not used as 
I was unable to obtam the 
qumme-acetone-compound. 

Tlus method was found un
rehable InchV1dual error 
of the analyses <vary from 
- 43 per cent. to +8 

per cent 
Per Cent 

-I •18 
- 25•40 

• Ramsden and Lspksn employ Gordstt's tttratlon method as used 
by Schmst.s as a control, wh1ch they find "both useful and rehable" 
I have bad no expenence w1th thls n1ethod, but I find that Katz does 
not regard It as a rehable method He has not only used 1t for quuune 
but also for a number of other alkal01ds, afld htJ u of thtJ opzttfon that 
thu method ss of no flalUtJ for the analyszs of esther quJnstse or of the other 
alkalosds 
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SECTION B.-QUANTITATIVE ESTIMATION OF QUININE 
IN THE URINE. 

All the results recorded m tlus section were obtamed by 
Barratt and York's modlficabon of G1.emsa and Schaumann's 
method. Two analyses were made and the average recorded 
Very often, however, more than two estimations were camed 
out, especially when there was too great a difference between 
the two estunations. Altogether I,668 estimations were 
made. 

Datly 
es:crettoD 
ofQ B 
mgn 

CAsa No 111· 

15"39 
15"39 
15"39 
15"39 
15"39 
15"39 
15"39 
15"39 
15"39 
15"39 
15"39 
15"39 
15"39 
15"39 
15"39 
15"39 
15"39 
15"39 
15"39 
1$"" 39 
15"39 

66o 
1•32 
5"13 

16·5o 
5"40 

12·50 

x6•o7 
7"56 
7"34 

18•82 
2•17 

15"48 
5"32 
7"46 
7"50 

II•86 
10"40 
11"40 
11"93 
7"14 

CASE No 224 

15"39 
15"39 
15"39 
15"39 
15"39 
15"39 
15"39 
15"39 
15"39 

4"32 
4"05 
9·62 

13•26 
7"97 

IJ•78 
17"47 

6 93 
10•09 

Dally 
secretton 
of Unne 
mcc 

1,180 
520 
840 

1,910 
470 

1,570 

1,280 
1,370 
1,240 
1,360 

380 
1,140 

350 
480 
580 
940 

1,270 
1,520 
1,580 
1,130 

475 
670 
740 
840 

1,650 
1,550 
1,200 
1,200 
1,400 

• Q B =Qutnme Base 

Dally 
es:crehon 
of Q B 
in grs 

per htre 
of 

Unne 

5•60 
2"54 
6•10 
8•64 
9"12 
7•96 

12"55 
5"52 
5"91 

13 84 
5·71 

13•58 
15•20 
15"54 
12"94 
12-.62 
8•10 
7"52 
7"23 
6•77 

9"10 
6•04 

13•00 
15"70 
4"83 
7"00 

14•36 
5"77 
7"07 

Datly 
es.cretlon 
ofQB 1n 
per cent 

Appear· 
aoce of 

Ur•ne 

Specific 
gravtty 

of 
Unne 

TREATMENT • t 

Albu· 
D\111 

20 grs. Sulphate Orally. 

42•88 
10•8o 
33"33 

107"14 
35 ·o8 
8o·86 

104 48 
49"12 
47•6o 

122•28 
I4"43 

100•64 
34"57 
48•48 
48"73 
77•o6 
67•6o 
74•06 
74 27 
45"34 

Dark •• 
Light •• 
Dark •• 

L;ght :: 
Dark •• 

1,020 
1,025 
1,025 
1,026 
1,017 
1,015 .. 

Light. 1,015 
Cloudy 1,015 
Dark •• 1,020 

~ght:. 1,~~0 
Datk •• 1,020 

,, • • 1,030 
,, • 1,031 

1,026 
B;~~- 1,020 
L1ght •• 1,015 

•• • • 1,015 

1,012 

TREATMENT 

Neg 

Neg 

zo grs Sulphate Orally 

28·07 
26 32 
6z·so 
85•78 
51·8o 
76·55 

II5·68 
45"03 
65·56 

Light 1,015 
1,030 

• • 1,028 
1,026 

D;.:rk: 1,020 
I 020 

~ght:: I,Ol 5 
• • 1,018 

1,020 

Neg. 

t The Treatments are dasly treatmems 



QUANTITATIVE ESTIMATION OF QUININE IN THE URINE
contutuetl. 

Datly 
dose of 
QB 

tn grs 

Da•lv 
excrE:'hon 
ofQ B 
Jn grs 

CASE No. 224 

IS•36 
IS"39 
IS"39 
IS'39 
15"39 
IS'39 
IS"39 
IS'39 
IS'39 
IS'39 
15"39 
IS 39 
IS'39 

12 OI 
3'I7 
9 so 
5'39 
6•15 
9•82 
2·ss 

15•18 
10•01 
6·22 

IO 08 
II 66 
rs·9s 

CASE No 247 

15"39 
15'39 
15"39 
I5"39 
15'39 
15'39 
I5"39 
15"39 
15"39 
15"39 
15"39 

2 39 
4"51 
9'32 
7•68 
6•40 
7"47 
5"48 
9"39 
5'54 
5 90 
3"14 

CAsK No 293 

IS 39 
IS 39 
15"39 
15'39 
15 39 
15 39 
15"39 
15'39 
15'39 

II 07 
7 02 

7 97 
II 84 
11'42 
10'I9 
I1•32 
1 3 S8 

Dally 
secretion 
of Unne 

IDCC 

1,280 
68o 
820 
720 
sso 
720 
380 
950 
940 

1,020 

940 
1,080 
I,46o 

480 
750 

1,750 
I,56o 

950 
65o 
770 
830 
85o 
750 
510 

1,100 
1,920 
1,840 
1,790 
1,890 
2,130 

Dally 
excrf>'bon 
of Q B 
1n grs 

perlltre 
of 

Unne 

9"38 
4•66 

Il"57 
7"48 

II 18 
13 64 

6 79 
IS 98 
10 64 
6•10 

IO 72 
10 So 
10•92 

4 98 
6·02 
5"33 
4"92 
8·48 

u·5o 
7"12 

II 32 
666 
7 86 
6 o8 

6 87 
6 r6 
6·20 
s·69 
6•32 
6 38 

Dally 
<-xcretten 
of Q B m 
percent 

Appear
ant"e of 
Unne 

Spec1fic 
gravity 

of 
Urme, 

TREATMENT 

Albu~ 
rom 

20 grs Sulphate Orally. 

78 04 
20 6o 
61•73 
35 ·o2 
39"95 
63•8o 
16•76 
78 35 
65•04 
40•42 
65 6o 
75 "75 

103 64 

Dark •• 

D;;rk :. 
L1ght •. 

D;;rk :· 

1,020 
1,018 

1,022 
1,022 
1,028 
1,028 
1,025 
1,027 
I,024 
1,020 
1,026 
1,020 

TR,EATMENT 

Neg 

20 grs Sulphate Orally 

15"54 
29"30 
6o·s6 
49"90 
4I•6o 
48'54 
35 6o 
61 ·oo 
36 00 
38•34 
zo·6I 

Light 

TREATMENT 

1,025 
1,027 
1,015 
1,018 
1,020 
1,015 
1,025 
1,020 
1,016 
1,022 
1,025 

Neg 

20 grs Sulphate (Tablets) Orally 

71"93 
45 62 

51 •78 
76 94 
74"20 
66 21 
73•56 
88 24 

Dark 
Light 

Light 

1,017 
1,018 

1,024 
1,012 
I,OI6 
1,or8 
1,018 
1,016 

Neg 

Neg 



QUANTITATIVE ESTIMATION OF QUININE IN THE URINE

continued. 

Daily 

DailY Daily Daily excretion Daily Specific of Q.B. Appear-
dOSP Of excrPtion secretiou in grs. excretion ance of gravity Albu· 
Q.B. of Q.B. o~ U1jne per litre of Q.B. in Urine. of min. 

in grs. in grs. lil c.c. of per cent. Urine. 

Urine. 

I 
TREATMENT: 

CASE No. 293. 20 grs. Sulphate (Tablets) Orally. 

15"39 Ir "75 1,360 8·52 76·52 Light 1,016 Neg. 
15"39 IS. I I 1,410 10"72 98· r8 " 1,015 .. 
15"39 5.19 920 5·64 33"72 " 

1,012 .. 
15"39 . . .. .. . . . . . . . . 
15"39 6· IS r,o8o 5"70 39"96 Dark 1,018 Neg. 
IS"39 I3"48 1,I40 I I •82 87•08 Light r,or8 .. 
IS"39 I I. 33 1,020 rr·ro 73·62 " 

I,OI8 .. 
15"39 14'98 1,140 13.14 97"34 " 

1,018 
" 15"39 9" 52 1,020 9"34 6r·8s 

" 
1,020 

" 15"39 7"3I 1,070 6·84 47"50 " 
1,020 .. 

I5'39 3'30 580 5 ·68 21"44 " 
1,024 .. 

TREATMENT: 
CASE No. 20J. Sulphate rst and 2nd day, ~4 

grs.; 3rd day, 12 gn. 
Orally. 

18"47 7•06 1,290 5"48 38"24 Light .. Neg. 
"18"47 rz·8z 

I 
s.roo 2"54 69"41 " 

.. .. 
9'23 3"58 4.780 0'75 38•78 " 

.. .. 
Nil Traces 4,820 I Traces Traces 

" 
.. .. 

TREATMENT: 
CASE No. 58. 30 grs. Sulphate Orally. 

23"08 IS. I4 2,400 6·15 65·6o Light & 1.012 

I 
Neg. 

clear 
23"08 10"36 1,790 5·78 44"90 Light & !,020 " cloudy I 

I 
23"08 10•27 I,640 6·26 44"50 " " 

1,022 ! " 
23"08 II •23 1,720 

I 

6· 53 

! 
48·66 

dg.h·ts: 
J,or8 i " 23"08 Iz·s6 I,640 7"65 54"42 r,or8 

" clear 
23"08 12 · IO 1,780 6•79 I 52"25 " " 

r,or8 
" 23"o8 15•48 1,940 7"99 67•07 ,. 

" 
1,014 .. 

2J•08 15·82 r,81o 8•74 68·54 " " 
r,o16 

" 23"08 8·so 1,770 4"82 36·o8 " " 
1,or6 

" 23"08 11"55 2,080 s·s8 50"22 " " 
1,016 

" 23"08 8•97 1,970 4"55 38•90 .. " 
1,020 

I 
" 

23"08 10•72 2,040 s·z6 46'45 " " 
r,or6 

" 2J•08 IS •OJ 1,840 8• I6 65·12 " .. 1,018 .. 
I I 



QUANTITATIVE ESTIMATION OF QUININE IN THE URINE
continued. 

I 
\ l Daily 

Daily Daily Daily ext:'rf'tion Daily Specific 
of Q.B. Appear-dose o( excrctiot: <::>ccrction in grs. cxcrctiou ance of gravity Albu-

Q.B. of Q.B. of Urine per litre of Q.B. in Uriue. of min. 
in grs. in grs. in c.c. of per cent. Urine. 

Urine. 

TREATMENT: 
CASE No. 173· 10 grs. Sulphate Orally. 

23·08 I3•62 1,140 II "07 

I 
59"00 

I 
Clear I,OI8 Neg. 

23•08 IS. IS 1,020 14"35 6s·64 Light I,014 " 23•08 I3"I5 1,220 I0"73 sfi·97 , I,OI4 .. 
23·08 .. .. .. .. 

I 

.. .. . . 
2J•08 .. .. . . . . .. .. .. 
23•o8 1$•28 1,380 r I ·or 

l 
66·20 Dark I,OI6 Neg. 

23·08 7•65 1,080 7•08 33"15 Light I,020 
" 

TREATMENT: 
CASE No. 224. 30 grs. Sulphate Orally. 

23•08 7•36 620 11·88 31 •90 Dark .. Neg. 
2J•08 5"14 420 12"24 22"27 , 1,028 

" Nil 4"24 630 6·88 18·36 
Light 

1,025 
" 

" 
Traces 380 Traces Traces 1,020 .. 

650 .. " 
1,024 

" 23·08 r8 ·92 1,350 14"01 8r ·96 " 
.. 

" Z3·o8 II ·66 1,260 9•26 so·s2 " 
1,020 

" Nil 2•46 450 5 •46 ro·66 
" 

1,025 
" Nil Traces 430 Traces Traces 

" 
1,024 

" 

CASE No. z6o. TREATMENT: 
30 grs. Sulphate Orally. 

23•08 rz· r6 1,460 8·32 52·68 Light I,020 Neg. 
23•08 ro·84 1,170 9"26 46•96 I,or6 
23•08 II•72 1,260 9'30 50•78 1,018 
23•08 14•16 1,480 9·56 6I'35 1,020 
23·08 7'I2 1,730 4"08 3o-s5 I,OI8 
23•08 9"56 1,560 6·12 41 '42 1,018 
23•08 I0·75 1,280 8·39 46'53 1,018 
23'08 11·16 1,490 7"50 48'35 I,OI8 
23•08 12'42 1,270 9•78 53•80 I,OI8 
23•08 10•72 1,240 8·64 46'45 1,018 
:Z3·08 9" 12 1,180 7"72 39'50 I,OI6 
23•08 14•16 1,420 9"98 6I · 34 1,020 
23'08 10·02 1,370 7'32 43'42 1,018 
2J•08 14•26 1,280 11'14 53'98 I,OI8 
23•08 12.17 r,I6o IO· so 52"73 1,020 
23•08 IS· r6 1,080 I I. IS 6s·6s 1,020 
23 ·o8 ro·o8 1,430 7"05 43'68 I,OI8 
23•08 rr·s6 r,I6o 9•96 50'09 r,o16 
2J•08 IS. 17 I,I80 r2·8s 65·7z 1,020 



QUANTITATIVE ESTIMATION OF QUININE IN THE URINE
continued. 

Dallv 
Ddlly D.uly Da1ly -e-xeretloo Dally Spec~ lie 

dose of excretion secretion of Q B E'll:aetlon Appear· graVJty Albu-
QB ofQB of Unne 1n grs ofQB to ance of of IIUD perlttre Unnc mgrs ID gt!O. ID CC of pf'l' cent Unne 

Unne 

TREATMENT: 
CAsB No. :z6o 30 grs. Sulphate Orally • 

.2J•08 :19"22 :1,480 :12•98 8J•28 Ltght 1,018 Neg 
2J•o8 17"46 1,56o IJ•2o 75 65 .. 1,018 .. 
2J•o8 18•12 1,730 J0·48 78·5o .. 1,018 .. 
23•o8 21-56 1,890 :11"40 93"42 .. 1,020 .. 
23•o8 22'17 1,64-o 13"52 96·20 .. 1,018 .. 
23·o8 23'12 1,730 13•36 100•02 .. 1,018 .. 
23·o8 20•84 1,26o 16•54 90"30 .. 1,018 .. 

TREATMENT: 
CAsB No. 381. 30 grs Sulphate Orally 

23·o8 12"77 890 14"35 55"32 Dark 1,025 Neg. 
23•o8 10·9s 920 71"90 47"44 Light 1,020 .. 
23•o8 12•00 1,040 t1·52 51"90 Dark 1,020 .. 
23•o8 s·oz 820 6·12 21 "75 Light 1,024 .. 
23•o8 4"53 740 6•12 19·62 Dark 1,018 .. 
ZJ•o8 3"38 950 3"55 14•64 .. 1,020 .. 
ZJ•o8 .. . . . . .. . . . . -· 
23•o8 2·68 480 5·58 n·6z Dark 1,024 Neg 
2J•o8 12•28 I,o8o 11"37 53'20 Light I,OI2 .. 
2J•o8 10'43 98o 10·65 45 19 Dark 1,016 .. 

TREATMENT: 

CAsK No. 424· 30 grs. Sulphate Orally 

23·08 18•64 1,6oo 10"29 So 76 Dark 1,025 Neg. 
2J•o8 12'63 1,58o 7"99 54"72 .. 1,024 .. 
2J•o8 IS•J:Z 1,640 9"34 40"46 .. 1,024 .. 
2J•o8 8·zs 1,240 6 65 35"75 .. 1,028 .. 
2J•o8 70"49 1,750 5"93 45"45 

u'ibt 
:1,022 .. 

23•o8 9"76 I,6oo 6 10 42•28 1,028 .. 
2J•o8 6·22 820 7· s8 26·95 Dark 1,016 .. 
2J•o8 21•63 1,570 II•QO 93 72 

u'ght 
I,OZO .. 

2J•08 10"27 I,720 6·5o 43"90 1,014 .. 
ZJ•o8 24•o6 I,96o 12 28 104•28 

D;;rk 
1,010 .. 

23•08 2·52 790 J•06 10"90 1,020 .. 
23•08 9"52 920 10"33 41"24 Llght 1,028 .. 
2J•o8 12·25 1,140 9·86 53 07 .. 1,022 .. 
Z3•o8 11"35 1,280 11•27 49 o6 .. 1,020 .. 
2J•o8 15"09 1,420 I0•38 6 5 - 38 .. 1,020 .. 
23·~ I8•18 1,64-o ll·o8 78•76 . .. 1,018 .. 
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QUANTITATIVE EsTIMATION OF QUININE IN THE URINE
conhnued. 

I Dally 

Da•iv Da•IY Datly excretion n:ut1 Sp<'Clfic 
ofQB Appear• 

dose of excretion secret1on ingrs excretion ance of gravity Albu· 
QB ofQB of Unne ofQB m of DllD 

m grs in grs mcc per htre per cent Unne Unne 
of 

Unne 

TREATMENT: 
CASE No. 426 30 grs Sulphate Orally 

23•o8 7•22 1,080 668 JI-28 Dark 1,018 Neg 
ll3•o8 7·12 1,040 6•84 30•84 .. 1,022 .. 
.2J•o8 9 82 930 to·s6 42'54 .. 1,02.2 .. 
23•o8 264 s8o 4'55 1I 43 .. x,oz6 .. 
2J•o8 .. . . . . . . .. . . 
.2J•o8 6•93 480 14'42 JO 93 Dark 1,024 Neg 
23•08 10•26 940 10'92 44'¢ .. 1,020 .. 
2J•o8 13 48 1,430 JI•So sB·4o .. 1,028 .. 
23•o8 7'14 1,140 6•26 30'94 .. 1,020 .. 
23•08 6 12 1,sso 3 88 26• 51 .. 1,018 .. 
23•08 5'22 1,200 4 14 22·00 .. 1,022 .. 
23•08 4'72 1,190 3'96 20"44 .. 1,020 .. 
23 o8 6•18 1,270 4 86 26•78 .. 1,016 .. 
23 o8 7•18 1,140 6•30 31•10 .. 1,018 .. 
23•08 5'22 1,100 4'74 22•62 .. I,OI7 . . 
.23•08 4'48 1,020 4'40 19'40 .. 1,018 .. 
23•08 4'12 1,200 3 27 ;·85 .. 1,018 .. 
23•08 6·22 1,440 4'32 :z6·9s .. 1,020 .. 
23•08 8•19 1,620 s·o6 35 so .. 1,020 .. 
2J•o8 9'17 1,090 8•42 39'72 .. 1,02.2 . . 
.2J•o8 6•42 1,270 s 94 27•82 .. 1,02.2 .. 
2J•08 s 12 1,290 3 97 22•18 

L;ght 
1,016 .. 

23•o8 11'14 1,140 9 78 48•28 1,018 .. 
23•o8 9'17 1,400 6·28 39'73 .. 1,018 .. 
23•o8 8•16 1,620 5'04 35'55 .. 1,020 .. 
23•08 14•16 1,180 12•00 61•36 .. 1,0.20 .. 
23•o8 ;·zz 1,100 6·56 31•18 

D;;rk 
1,020 .. 

.23 ·o8 6·27 1,270 4 94 27 • 16 1,018 .. 
23 o8 8•14 1,640 4•96 3s·z6 ,. 1,020 .. 
23•08 1.2'40 1,480 8·38 53'72 .. 1,0.20 .. 
23 o8 6•12 1,170 5'23 z6·52 .. 1,018 .. 

TREATMENT' 
CASE No 524 30 grs Sulphate Orally 

2J•08 xs·og 1,280 11·8o 6 5 -3s Dark 1,022 Ne 
.2J•o8 ;·68 470 16•34 33'28 

L{ght 
1,024 .. 

23 o8 9'69 ;so 12'42 41•98 1,016 .. 
23 o8 7 76 720 8 00 33•62 .. 1,018 .. 
23•o8 II•JO 970 11•64 48·g6 

D;;rk 
1,014 .. 

23 o8 6o6 540 11•20 26·26 1,020 .. 
2J•o8 5 g6 370 11'04 25·8.2 .. 1,018 .. 
23 o8 .. .. . . .. .. .. 
23 ·o8 10 90 840 13•.26 47•22 Dark 1,020 Neg 
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QUANTITATIVE ESTIMATION OF QUININE IN THE URINE
continued. 

Datly 
Dally 

es'::ifon 
Dally excretJOD Dally Speafic 

dose Of aecrehoa of QB excretion Appear- gravity Albu· 
QB ofQB of Unna 1n grs of Q B m ance of of mlD per btre Unne Ill gn.. 1ngrs 1n c c of per cent Unne 

Unne -

TREATMENT" 
CASB No. 610 30 grs Sulphate Orally. 

23·o8 9"92 1,780 s·ss 42'98 Llght .1,012 Neg. 
23"o8 13"47 2,04Q 6·6o sB·36 .. 1,012 .. -
23•o8 12"11 1,230 9'84 52"47 .. 1,012 .. 
23•o8 12'54 1,240 10"10 54"33 .. 1,016 .. 
2J•o8 12"72 1,940 8 26 55"11 ., 1,014 .. 
23•o8 1i"74 1,780 7"72 58 45 .. 1,018 .. 
23·08 16•10 1,120 9"30 69"75 .. 1,014 .. 
23•08 1z·8o 1,280 10 14 55"46 .. 1,018 .. 

TREATMENT: 
CASK No 640. 30 grs. Sulphate Orally. 

2J•o8 

f 

7"15 450 15•88 30·981 Dark I 1,022' Neg 23•08 10•21 940 10·86 44"24 Light 1,016 •• 
23•08 7·15 1,140 6•24 30•98 Dark 1.020 •• 

TREATMENT: 
CASE No. 504· _30 grs. Sulphate 

Orally. 
(Tablets) 

23•08 II"07 1,040 10•63 47"96 Lxght 1,022 Neg 
23•08 6·8o 1,180 5·76 29 46 .. 1,020 .. 
23_•08 7"40 1,200 6·x6 32·06 .. 1,020 .. 
23•08 12'30 1,690 6•90 50'70 .. 1,018 .. 
23•08 11"91 1,540 7"73 5I-6o .. 1,016 .. 
23•08 .. .. .. . . .. . . .. 
ZJ•08 6·69 940 7"12 28·98 Lxght 1,018 Neg. 
23•o8 6·92 1,170 5"92 29•98 .. 1,012 .. 
23·o8 i 15"12 1,260 12•00 6s·5I .. 1,018 .. 
2J·o8.a 7•36 64o 11 ·so JI•88 .. 1,014 .. 

TREATMENT: 
CASB No. so(). 30 grs Sulphate (Tablets} 

Orally. 
23•o8 15"40 1,840 8•37 66•72 Light :r,o2o Neg 
23•08 17"34 1,700 9'85 75"13 Dark 1,024 .. 
23·08 16·56 1,680 9 84 71'75 Llght 1,024 !r:: 23•08 16•63 1,740 9"55 72 05 .. 1,020 
23•08 7'91 780 10'14 J4•.26 

D;;rk 
1,026 .. 

23•08 2 51 980 2•56 10·88 1,020 .. 
2J•08 12 sz 1,070 II 70 54 24 Lxght 1,018 .. 
2J•08 13"43 1,480 9 o8 58·20 .. 1,012} .. 
ZJ•o8 14•00 1,270 11"00 6o·6s .. I,OI8A .. 
2J•o8 9"00 1,290 6•97 39'00 .. -I,OI2 .. 



QUANTITATIVE ESTIMATION OF QUININE IN THE URINE
contsnued. 

Da1ly 

Dally Dady D:uly excretion Dat!J' Specdic of Q B Appear-
dose of ucreuon secretion 1ngrs excretton ance of graVlty Albu-
• QB of QB of Ur1ne per htre ofQB m Unne of Dlln 
m gra m grs 1n c c of per cent Uone 

Urme 

TREATMENT: 
CASB No 621 30 grs Sulphate (Tablet) 

Orally 
23 o8 18•41 1,840 10 00 79•78 Dark 1,018 Pos. 
23 o8 9'20 1,280 7•18 39•86 Light :1;,016 .. 
23 o8 10•84 1,530 7•o8 46·g6 Dark 1,020 .. 
23•08 10•28 1,430 7•18 44•54 .. 1,022 .. 
23 o8 l0•8o 1,140 9•48 46•80 

u'ght 
J;,022 .. 

23•o8 7•33 870 8·42 31•76 i,o26 .. 
23 o8 6 33 96o 6 70 27•43 .. 1,022 .. 
23•08 6 84 780 8•78 29•64 .. 1,026 .. 
23 o8 1 30 980 7•44 31 63 .. 1,020 .. 
2J•08 7 6o 1,180 6 so 32•93 .. 1,016 .. 
23 o8 9 JI 1,270 7'34 40•34 .. 1,018 

N;g' 2J•08 9 74 1,270 7 66 42•20 .. I,OI4 
2J•08 14 ;6 1,940 ;·68 63·52 .. I,OI2 .. 
2J•08 14 JO 1,8;o 6·98 61·96 .. 1,014 .. 

TREAT¥EN'J;': 
CAsE No 26o 58 grs. Sulphate Orally 

44 64 ts·ss 610 25•49 35'35 Dark .. Pos. 
Nil 10•89 420 25'93 24'75 .. .. . . 
Nil Traces 870 Traces Traces .. .. .. 
Nil .. 1,030 .. .. .. .. .. 

I 
TREAT:MEN'J;' : 

CASB No 258. 70 grs Sulphate Orally. 

53 88 6·9-t 96o 7 23 12·88 Dark 1,025 Neg. 
Nil 6·8s 480 14'27 12 72 .. 1,028 Pos 
N1l Traces 540 Traces Traces .. 1,020 .. 
Ntl .. 750 .. .. .. 1,020 .. 

CASE No 68J. 
TREATMENT • 

30 grs Hydrochlonde 
Orally. 

24•54 10•84 1,780 7•64 44•18 L1ght I,OI8 Neg. 
24'54 14'39 1,890 1 6z sB·64 .. 1,018 .. 
24'54 14 o6 1,820 1'72 57'30 

D;rk 
1,024 .. 

24 54 17'33 1,490 14 64 70·6z 1,022 .. 
24"54 12•81 1,580 8 10 52'32 Ltght 1,020 .. 
24'54 12•28 1,640 1'48 so 04 .. 1,022: .. 
24"54 19•56 1,780 II 00 79'70 .. 1,020 .. 
24"54 t8·8r 1,840 IO·IS 76·6s .. t,OI8 .. 
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QUANTITATIVE ESTIMATION OF QUININE IN THE URINE
cont~nued 

Dati}' 

Dally Dally Datly excretron Datly Spectfic 
dose of cxcwtton seeret1on ofQ B e.xcretton Appear- grav1ty Albu• 
QB of Q B of Ur•ne lD grs ofQ B m ance of of mm perlttre Unne 

ID grs lD grS tn cc of per cent Unne 

Ur1ne 

TREATMENT. 
CASE No 691. 30 grs Hydrochlonde 

Orally 
24 54 I4 83 1,280 Il:. 56 6o 43 Dark 1,022 Neg 
24"54 12"53 1,170 10 70 51•06 Ltght 1,014 .. 
24 54 10•38 1,200 9'93 42'30 Dark 1,022 .. 
24'54 12•48 1,280 9'75 so·86 Light 1,020 .. 
24 54 12"59 1,400 8·99 51"30 ., 1,022 .. 
24'54 .. . . . . . . .. .. .. 
24"54 I9•II I,68o 11•36 77•87 Light 1,018 Neg 
24"54 11·5o 1,640 7'02 46•87 .. 1,018 .. 

I 
TREATMENT: 

CAsE No 694 30 grs Hydrochlonde 
Orally 

24"54 II 47 1,740 6•60 46'74 Ltght 1,018 Neg 

24'54 11 ·so I,86o 6·18 46·86 .. 1,018 .. 
24"54 13'17 1,940 6•78 53•67 .. 1,018 .. 
24'54 8·25 1,730 4"77 33"62 .. 1,018 .. 
24'54 14'30 1,870 7•64 58•28 .. 1,018 .. 
24 54 8 75 1,740 5"04 35•66 .. 1,018 .. 

. TREATMENT 
CAsE No 703 30 grs. Hydrochlonde 

Orally 
24 54 18•96 2,040 9'30 77•26 Light 1,022 Neg. 

24'54 11'70 1,980 5"91 47•68 .. 1,020 .. 
24"54 10•96 1,740 10•96 44•66 " 

1,018 .. 
24"54 10•38 1,730 6oo 42'30 .. 1,018 .. 
24"54 9•02 1,640 5'74 38·38 .. 1,016 .. 
24"54 15•38 1,620 9'50 62•67 .. 1,020 .. 
24"54 10•00 1,680 I 5"95 40 75 I .. 1,022 .. 
24"54 12·68 1,770 7"33 51·67 .. 1,020 .. 

TREATMENT: 
CASE No 706 30 grs Hydrochlonde 

Orally 
24'54. Il: •04 I,76o 6•28 44 98 Llght 1,018 Neg 

24'54 10 98 1,840 5 96 44'75 .. 1,020 .. 
24 54 11•82 1,730 6 84 48·28 .. I,OI8 .. 
24'54 IS 37 1,940 1'92 62·64 .. 1,018 .. 
24"54 16 04 1,86o 8·62 65·36 .. 1,020 .. 
24 54 x6·13 1,770 9'12 6s·88 .. 1,018 

24"54 12 24 1,720 7" 12 49 88 .. 1,020 . 
24'54 13 31 1,840 7"24 54'24 .. 1,018 .. 
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QuANTITATIVE EsTIMATION oF OuiNINE IN THE URINE
contsnuid 

Dadv 
Duly Dati) Ddll)• excretion Da1lv Spec1lk 

o!Q B Appear-dose of ("'xcretton "-Crt..tton excretion ance of gravttv Albu-
QB oi QB of Unne tn ~rs of Q B 1n of mtn per btrc Unne 1n grs 1n grs lU C C of per cent Unne 

Unne 

- TREATMENT • 
CASE No 708 30 grs Hydrochlonde 

Orally 

24 54 t8•92 1,870 IO 12 77 IO Ltght 1,020 Neg 
24'54 19 64 1,940 12 78 So 03 .. 1.022 Pos 
24 54 19'30 2,040 7 87 78 64 " 

1,020 .. 
24'54 13 14 2,46o 5'34 53 55 .. J,OI8 .. 
24'54 xo·6z 2,120 5'09 43'28 .. 1,020 . 
24'54 10 43 1.740 6·oo 42 so .. 1,020 .. 

TREATMENT' 
CASE No. 709 30 grs. Hydrochloride 

Orally. 

24 54 IJ•76 1,940 7 09 56•o8 L1ght 1,022 Neg 
24'54 12 72 2,080 6 12 51 ·84 .. 1,018 .. 
24 54 16 35 I,8IO 8 74 66 62 .. I,OI8 .. 
24 54 I4'22 1,740 8•I8 57 94 .. 1,016 .. 
24'54 I5'I3 1,730 8•74 61 66 .. I,OI8 .. 
24 54 II·56 1,940 5 96 47"10 .. 1,018 .. 

TREATMENT: 
CAsE No 733 ' JOgr5 Hydrochlonde 

Orally. 

24 54 II 93 r,87o 6·38 48•62 Ltght 1,018 Neg 
24'54 II ss 1,930 6•I4 48•29 .. I,OI8 .. 
24 54 12 02 I,740 6 90 48•98 .. 1,018 .. 
24 54 II•87 1,840 6•45 48"37 .. I,OI6 .. 
24 54 14"51 x,85o 7"67 59'I2 .. 1,020 .. 
24"54 II I3 1,770 6•30 45"36 .. 1,022 .. 
24 54 II 83 x,68o 7"04 48•20 .. 1,020 .. 
24'54 II•90 1,740 6•43 45 6o .. 1,018 .. . 

TREATMENT: 
CASE No, 979 30 grs Hydrochlonde 

Orally 
24 54 II 24 I,870 6•01 45 So Ltght 1,022 Neg 
24 54 II 45 1,740 6· 58 46·65 .. 1,022 .. 
24 54 9 39 1,590 s·s6 38 26 .. I,OI8 .. 
24 54 9"47 1,540 6·z6 3s- 5s .. 1,018 . 
24'54 10•70 1,640 6 52 43 6o .. 1,018 .. 
24 54 10•2o 1,740 5 86 4~"57 .. 1,018 .. 
24 54 IO 57 x,6go 6·26 43"07 .. 1,018 .. 

(B 1:4557) c 
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QUANTITATIVE ESTIMATION OF 0UININE IN THE URINE
Conl-mued 

DaJ.ly 
Daily Datly Da1ly excretion Da•ly Speetfi<" 

dose of excretion secret1on of Q B 
~xcret on Appear· gravity Albu· 

QB ofQB of Unne tn grs ofQB m ance o' of m1n per htre Unne Jn grs lD gTS mce of per cent Unne 
Urme 

TREATMENT.: 
CASE No. 841 7ogrs Hydrochlonde Orally 

57•28 I 20"35 1,56o 13•15 35"53 I Dark 11,020 I Pos 

TREATMENT" 
CASE No. 981 70 grs Hydrochlonde 

Orally 

57•28- I 28•94 I,68o "17•22 50·53 I D:rk I 1,0221 Pos. 
57•28 19•89 1,46o 13•62 34"74 1,022 ,. 

TREATMENT 
CAsE No g82. 70 grs Hydrochlonde 

Orally. 

57·28 I 21"39 I,48o 1:4•46 S9•20 I Da.rk ,I,020 I Pos 
.57"28 IS•40 I,I6o I)•26 26 go ,. I,020 .. 

TREATMENT 
, C.a.sE No. 697. 30 grs Blhydxochlonde 

Orally. 

24~48 14"07 2,26o 6 22 57"46 Llght I,OI8 Neg' 
24•48 15"95 1,780 8•96 65·15 .. 1,018 .. 
24•48 15"24 I,6go 9 02 62•24 .. 1,018 .. 
24"48 14"79 1,76o 8•40 6o·4z .. 1,016 .. 
24•48 10•84 1,69o 6 42 44"28 .. 1,020 ,. 
24•48 11"82 1,740 6·68 48·28 .. 1,022 .. 

TREATMENT 
CAsE No 732 30 grs Bihydxochlonde 

Ox ally 

-
24•48 :16·62 :1,740 9 35 67•90 Llght 1,018 Neg 
24"48 16•o6 I,68o 9"56 6s-6o .. 1,016 .. 
24"48 14"71 1,890 7•78 6o·og .. 1,016 .. 
24"48 IS"44 1,790 8·62 63·06 .. 1,018 .. 
24•48 12•56 1,640 7•66 51 30 .. 1,018 .. 
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QUANTITATIVE EbTIMATION OF QUININE IN THE URINE
C01tlznued 

Da1ly I 
Dally Dally !.'ally excf"et on Dally 

Appear- Specific 
dose of excretn n sfcretton of Q B excretion 

ance of graV1ty Albu-
QB of Q B ot Ur.ne 10 g., of Q B tn 

Unne of Dl1Il 
1n grs 

I 
10 grs nee per litre I per cent Unne of 

Unne 

TREATMENT 
CASE No 849 30 grs Blhydrochlonde 

Orally 

24 48 13 OI 1,280 12·so S3•I4 Ltght 1,018 Pos 
24 48 9 35 1,420 6 74 38•20 .. 1,018 .. 
24•48 8· 56 I,26o 6 So 34•96 .. 1,020 

N~g 24 48 10 86 1,6go 6•42 44•J6 .. 1,020 
24•48 9 S:r :r.590 6 18 40•06 .. 1,018 .. 
24 4S 10"04 1,64o 6 34 42•86 " 

1,018 .. 
TREATMENT• 

CAsE No 928. 30 grs Blhydrochlonde 
Orally. 

24•48 IS 19 I,S6o II 66 74•30 Ltght .1,020 Neg 
24 48 9 57 1,040 9·20 39•10 .. 1,022 .. 
24•48 13·os 1,100 II 25 53"31 .. 1,022 .. 
24 48 16 78 1,440 II 64 68·5s .. 1,020 .. 
24 4S 16 16 I,S6o 10 36 66 02 .. 1,018 .. 
24 4S 17 79 1,590 :r:r •20 72 67 .. I,OJ8 .. 
24•48 17 47 1,520 I I• 50 71 36 .. 1,018 .. 

. 
TREATMENT: 

C.A.SE No 929 30 grs Bthydrochlonde 
Orally 

24"48 IJ•42 1,460 9'20 54•82 Dark I,022 Neg. 
24 4S 11•46 I,IJO 9 Bo 46 S2 Ltght 1,018 .. 
24•4S 15'75 1,290 12'20 64"34 .. 1,018 .. 
24•48 16 43 1,460 II•24 67•12 .. 1,016 .. 
24'48 IS•46 1,420 10•64 63•16 .. 1,018 .. 
24•48 17 66 1,540 II•46 72 14 .. 1,016 .. 
24 48 16 92 1.490 11•36 69•10 .. 1,018 

" 

TREATMENT. 
C.A.SE No 945 30 grs Blhydrochlonde 

Orally 

24 4S 9 01 1,46o 6•18 36·8o Ltght 1,018 Neg 
24 48 9 So 1,590 6 I6 40 04 .. 1,018 .. 
24 48 14·So I,6go 9•17 6o•45 .. 1,020 .. 
24 48 13·ss 1,640 8·26 ss·34 1,018 ' .. .. 
24'48 909 1,46o 6·22 37'13 .. 1,016 .. 

C2 



QUANTITATIVE ESTil\IATION OF QUININE IN THE URINE
couhnued. 

I Da•ly 

Datly 
D·uly Dally· excretton Datly Spec16.c 
d~eof excret on I secretion 

ofQR excretion Appear- gravtty Albu-
QB of Q n of Unne 111 grs oiQH m ance of of mln 

1n grs m grs 1n c c per htre per cent Urtne Unne uf 
Urme 

TREATMEN"r 
CAsE No 946. 30 grs. Blhydrochlonde 

Orally 
' 

24'48 9"67 I,68o 5 74 39 so Llght 1,020 Neg 
24'48 11•91 1,86o 6•30 48·6s .. 1,016 .. 
24•48 15"70 1,740 644 64•12 .. 1,018 .. 
24"48 15"95 1,890 864 6 5 ·16 .. 1,016 .. 
24•4S 10•98 1,68o 6 54 44•S6 .. 1,018 .. 

TREATMENT. 
CASE No. 908. 4S grs Blhydrochlonde 

Orally 

36 76 17·58 1,460 12 04 47•S6 Llght 1,024 Pos 
36•76 17•66 1,590 II 10 48 09 .. 1,022 

N;;g J6•76 19 02 1,940 9 8o ~I So .. 1,020 
36 76 15"35 2,06o 7 38 4z So .. I,OI8 .. 
36•76 17"37 1,970 S·82 37"12 .. 1,01S .. 
36 76 I9·ss 1,980 9•S8 53 25 .. 1,018 .. 
36 76 17•96 I,86o 9'66 4S 90 .. 1,020 .. 

, 
TREATMENT 

CASE No. 910. 45 grs B1hydrochlonde 
Orally 

J6•76 18•75 1.450 12 92 51•06 Llght 1,022 Neg 
J6•76 J6•76 1,690 9 92 45"74 .. 1,020 .. 
36•76 20 00 1,740 u ·so S4"45 .. 1,020 .. 
36•76 20•00 I,86o 10•76 S4"4S .. .1,020 .. 
36•76 15"39 1,740 8 84 41"90 .. .1,020 .. 
J6•76 18•40 1,690 10•90 50•10 .. 1,022 .. 
36•76 20 21 1,740 II 34 55 02 .. 1,020 .. 

TREATMEN"r 
CASE No 938 45 grs Blhydrochlonde 

Orally 

36 76 16 56 1,240 13 36 45 09 L1ght 1,018 Neg 
36 76 . . .. . . . . 
36 76' 18•74 1,490 12·58 51 ·o2 Llght 1,022 Pos 
J6•76 1S 72 1,590 II 71 so 9S .. I,OIS .. 
36 76 14"43 1,260 II 44 39 29 .. 1,018 .. 
36 76 18•72 1,590 II 77 so 96 .. 1,022 .. 
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QUANTITATIVE EsTIMATION OF QUININE IN THE URINE
cont,nued. 

Dally 
Dally Da~ly Dally excreuon Dally SpeCific 

dose of e:z:eret1on secret10n ofQ B excret10n Appear• gravity Albu-
QB of Q B of Urme 111 grs of Q B an ance of of m>n 

In grs m grs JD CC 
per lttre per cent Urine Unne of 

Urme 

TREATMENT: 
CASE No. 939· 45 grs Blhydrochlonde 

Orally 

36•76 :r8·64 1,26o 14•8o 50'75 Ltght I,OI8 Pos 
J6•76 . . .. . . . . .. .. . . 
J6•76 . . . . . . .. 

Light 
.. .. 

J6•76 :r6•87 1,460 11•56 45"94 1,018 Pos. 
J6•76 18•12 1,480 12•24 48•22 .. 1,020 .. 
36•76 9"78 I,66o 5 90 26 62 .. 1,020 .. 

TREATMENT: 
CASE No 202. 30 grs Hydrobrom1de 

Orally. 

24'00 I ,,.,, 2,630 6·68 
13 "I light 

.. 

I 
Neg. 

24'00 35"5S 4.950 6•17 127·82 .. .. .. 
Nll Traces 6,240 Traces Traces .. .. .. 

TREATMENT 
CASE No 202. 30 grs. Hydrobromtde 

Orally • . 
24 00 I 4 88 

5,280 0 92 20"32 I Cl~r I 
.. 

I 
Neg 

24 00 14 42 4,620 7"45 146•78 .. .. 
Nll Traces 3.64o Traces Traces .. . . .. 

TREATMENT • • 
CASE No 6os 30 grs Hydrobromide 

Orally. . 
24 00 I 14 19 1,740 S·:rs 59'12 Light 1,018 Neg. 
24•00 .. ' .. . . . . . . 
24"00 10 77 1,620 664 44•88 Light 1,014 Neg. 
24•00 II 66 1,68o 7 02 48·s8 .. 1,016 .. 
24•00 3 58 1,750 2 o6 14"92 .. 1,014 .. 
ll4 00 II 51 1,630 7 o6 47•96 " 1,018 ., 
24'00 13 43 I 700 9 94 55•96 .. 1,018 .. 
24 00 13 73 1,740 7 8g 57"22 .. 1,018 .. 
24'00 5 46 1,980, 2•76 22'23 .. 1,014 .. 

* See footnote, p. 49 



QuANTITATIVE EsTIMATION OF QUININE IN THE URINE
cont1-nued 

Dally 
Dally Dail)' Dahy excretion nan,. Specific 

dose of excretion secretion of Q B. excretion Appear· graVJty Alba-
QB ofQB of Unne 1n grs ofQBID ance of of mua 

mgrs 1D grs mcc perhtre pe.- cent Unne Unne of 
Unne 

TREATMENT. 
CASB No 6o6. 30 grs HydrobroiDJ.de 

Orally. 

24•00 8•95 1,780 5 OJ 37 30 Dark 1,018 Neg 
24'00 7•26 1,970 J•68 J0·25 .. 1,016 .. 
24"00 7•86 1,790 3 95 32"75 .. 1,012 .. 
24"00 6·s5 1,840 3"72 28 59 .. 1,018 .. 
24"00 . . . . .. . . . . . . . . . . 
24•00 5"44 2,020 2"70 22·66 Dark 1,016 Neg 
24"00 s·oo 1,870 3"00 23 33 .. 1,018 .. 
24 00 6•53 1,740 3"75 27"21 

L{gbt 
1,018 .. 

24 00 10"04 1,980 5·o8 41 84 I 014 .. 
24 00 9•28 I,740 5 33 38 66 .. 1,018 .. 
24•00 12•38 1,920 6 45 51 ·58 " 

I,OI6 .. 
24•00 18 84 1,690 II I4 78·5o .. 1,020 .. 
24"00 I2 48 1,780 7 0~ 52 00 .. 1,016 .. 
24"00 IO•o6 1,68o 6·oo 41"92 .. 1,020 .. 
24"00 xo·65 1,770 6•oz 44 38 .. I,OI4 .. 
24"00 10•98 1,840 5·96 45 75 .. 1,016 .. 

TREATMENT : 
CASB No 636. 30 grs Hydro bromide 

Orally. 

24•00 I 15"55 1.490 10'37 44·8o I Dark I 1,0181 Neg 
24"00 9'82 1,470 6·68 40'92 Llght 1,016 .. 

. TREATMENT , 
CAsE No. 652 30 grs Hydrobronude 

Orally 

24'00 16 82 2,780 6o6 70 09 Llght 1,012 Neg 
24 00 17"24 1,780 9 68 70"20 .. 1,014 .. 
24"00 12•62 1,540 8 20 52"58 .. 1,0I8 .. 
24'00 13 48 I,870 1'20 s6·17 .. 1,016 .. 
24"00 12 62 1,490 8 47 sz ss .. 1,018 .. 
24•00 10"77 1,140 6 56 44 88 .. 1,018 .. 
24"00 12•78 1,280 9 98 53 25 .. 1,016 .. 
24"00 xz·Bo 1,480 864 53 JO .. 1,018 .. 
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QUANTITATIVE ESTIMATION OF QUININE IN THE URINE

• conl~nued 

Daily 
Daily Daily Datl' 

excretiOn Dally Spectfic ofQB Appear-dose of excretton secretion excretion ance of gravtty Albu· 
QB ofQB of Unne P'!-~e of Q B lD Unue of UllD 

m grs lD grs lD cc of per cent Unne. 
Unne-

TREATMENT! 
CAsE No 688 30 grs Hydrobrom1de 

Orally. 

24 00 IJ 24 1,070 12 36 55 17 Light 1,0I8 Neg 
24 00 8 88 1,140 7 62 s6·66 .. 1,018 .. 
24 00 12"77 I,290 9 90 53 20 .. 1,020 .. 
24 00 14•68 1,440 I2 82 6J<I2 .. 1,018 .. 
24 00 15"72 I,68o 9 36 6s·5o .. 1,020 .. 
24"00 IO 74 1,740 6 18 44"75 .. I,OI8 .. 
24"00 15"92 

. I,68o 9 48 66•34 Y,022 .. .. 
24 00 I6 So 1,730 9 7J:. IJ•OO .. 1,018 .. 

TREATMENT • 
CASE No 749 30 grs Hydrobrom1de 

Orally. 

24"00 20•30 1,870 10•86 84 58 Ltght I,OI8 Neg 
24•00 22•20 1,940 II"44 92"54 .. I,OI6 .. 
24•00 19 os 1,680 II 32 79"37 .. I,022 .. 
24"00 12·6s 1,180 10•72 52•70 .. .. .. 
24"00 13•77 I,46o 944 57"38 .. .. .. 
24 00 20•I6 2,26o II 18 84•00 .. .. .. 
:.14 00 17•8o 1,940 II 54 14•17 .. .. .. 

TREATMENT! 
CASE No 786 30grs Hydro bromide 

Orally. -

24"00 13 96 I,I80 I I •82 58•16 Ltght I,OI8 Neg. 
24"00 I6 39 1,690 9"70 68·30 .. I,OJ:.8 .. 
24"00 19 66 1,740 II •30 81•92 .. I,OI8 .. 
24•00 19 73 r,69o II 66 82•20 .. I,020 .. 
24"00 r8·o2 1,790 IO·o6 75•08 .. . . .. 
24"00 xS·n 1,980 9"14 75"46 " .. 

TREATMENT • 
CASE No 732 30 grs Lactate Orally. 

23•46 9"33 1,48o 6•30 39•76 L1ght 1,018 Neg 
23•46 11"53 1,890 6·xo 49"15 .. 1,016 .. 
2J•46 II 04 1,76o 6·28 47•06 .. 1,018 .. 
2J•46 12"45 I,840 6•76 53"07 .. 1,018 .. 
2J•46 10•84 1,640 6 61 46•20 .. 1,018 .. 
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QUANTITATIVE ESTIMATION OF QUININE IN THE URINE
contHtUed 

Dwr • 
Daily Dallr Dally excretton Dwr Spec>fic 

dose of exa-etion secret ton ofQB excretion Appe.>r· grav1ty A Ibn-
QB ofQB of Urme In grs of Q B in anc::eof of IIllO per htre Urane Jn grs ID grs 1n c c of per cent Urme 

Unne 

TREATMENT" 
CAsE No. 816. JO grs Lactate Orally 

2J•46 7"13 740 9"63 30"40 Light I,OZ6 Neg 
2J•46 II-JO 1,170 10•00 49 86 .. 1,022 .. 
2J•46 II •62 1,170 9 94 49"52 " 

1,022 .. 
2J•46 . . .. .. . . .. . . 
2J•46 .. .. . . . . . . . . . . 
2J•46 8 27 1,170 7•o6 35 26 L1ght 1,022 Neg 
2J•46 9 38 1,400 6•42 39"98 .. 1,018 ,. 
2J•46 9•68 1,630 6·oo 41 •26 

" 
1,016 

" 

. 
TREATMENT 

CAsE No 8t8 3ogrs LaCtate Orally 

2J•46 s·68 1,180 4"82 24 16 L1ght 1,022 Neg 
23·46 6·6o 970 6·6s 28·14 .. 1,022 .. 
23"46 .. .. . . . .. . . . . 
23"46 .. .. .. .. .. .. . . 
23"46 6·53 1,070 6·10 27 83 L•ght 1,022 Neg 
23•46 7"77 1,140 6 87 33 IO ,. 1,020 .. 
23'46 7"52 1,240 6 o6 32 04 .. 1,016 .. 
2J•46 7'42 I,170 6·34 3I 62 >J 1,018 

" 23 46 8·25 1,290 6•40 35•16 .. 1,018 .. 
TREATMENT: 

CASE No 828 30 grs Lactate Orally 

23•46 II •08 1,180 IO 30 47 34 L1ght 1,018 Neg 
2J•46 . . . . . . .. 
2J•46 9 68 I,06o 9"13 41 26 Light 1,018 Neg 
23"46 8·42 1,140 7"38 35 88 

" 
1,018 .. 

23"46 8·51 1,280 6·64 36•28 .. 1,020 
" 

23"46 11•66 x,89o 6•J6 49"70 .. 1,016 
" 

23 46 II 30 1,840 6 14 48•16 .. 1,016 .. 
I 

TREATMENT 
CAsE No 994 JO grs Lactate Orally 

23•46 II 92 1,940 6•14 50•18 Llght 1,018 Neg 
23"46 14·8o I,870 7"91 6J•IO .. 1,016 .. 
23•46 10•38 1,740 5 96 44'24 .. 1,018 ,. 
23"46 9"69 1,640 5 90 4I•JO .. 1,018 ,. 
2J•46 9'49 1,540 6•16 41 40 .. 1,020 .. 
:ZJ•46 II •07 1,840 6•JO 47"20 " 

1,018 .. 
~3·46 IO 85 1,740 6 24 46•24 .. 1,018 .. 
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QUANTITATIVE ESTIMATION OF QUININE IN THE URINE
coni-Jnued 

Dally 
Datly Datly Daly excretion Datly Speemc of Q B Appear- Albu dose of excretton seeret1on 

tn grs excretion ancoof grav.ty 
QB ofQ B of Urme of Q B lll of mm. 

ID grs. 1n grs tn cc per lltre per cent Ur1ne Unne of 
Unne 

CASE No 982 I TREATKRNT: 
45 grs. Lactate Ora:tY· 

35 "19 II 25 1,450 7•76 31"97 Light 1,018 Neg 
35"19 8 54 1,620 5 28 24'27 .. 1,018 .. 
35 19 . . .. . . . . . . .. 
35"19 9"57 1,48o 6 46 27'20 Light I,OI8 Neg 
35"19 10 62 1,840 5 78 30•16 .. 1,018 . 
35"19 10 86 1,690 6•42 30 86 .. 1,020 .. 

CASE No 1,014 TREATMENT: 
45 grs. Lactate Orally 

35 19 7 83 1,260 6 22 22 24 L1ght I,020 Neg. 
35"19 9 39 :r,720 5·46 27 94 .. 1,018 .. 
35 19 .. . . . -. .. .. 
35 19 10 18 1,64-o 6•20 28 92 Light 1,018 Neg 
35 19 10 64 1,740 6•12 30"24 .. 1,020 .. 
35 19 I I • IO 1,940 572 25•06 .. 1,016 .. 

CASE No 314 TREATMENT 
40 • 7 5 grs. Alkaloid Orally 

40 75 17 47 1,020 17 IO 42 87 Dark 1,025 Neg 
40 75 8·38 610 13 74 20·56 

L;ght 
1,027 Pos. 

40·1s 12'09 g8o 12 33 29•67 1,025 
N;,;g. Nll Traces 220 Traces Traces .. 1,020 

Nd .. 780 .. .. .. 1,022 .. 
Nil .. 840 .. .. .. 1,020 .. 

CASE No 310 TREATMENT. 
47•25 grs. Alkalo1d Orally 

47 25 20 90 940 22·24 44'24 Dark 1,025 Neg 
47 25 22 20 I, I I 0 20 00 46•g8 .. 1,020 Pos 
47 25 9 71 720 13 8o zo·ss .. t,026 Neg 

Nd Traces 870 Traces I Traces .. 1,024 .. 
Nd .. 920 ,, ,. 

" 1,020 .. 
CAsE No 821 TREATMENT 

- 45 grs Euqumtne Orally 

33 68 6 58 1,190 5 52 • 19' 55 Dark 1,020 Neg 
33 68 8•35 1,390 6oo 24•8o .. 1,022 .. 
33 68 8 27 1,590 5"22 24'56 " 1,020 .. 
3368 9 s6 1,520 6 29 28•33 .. 1,018 .. 
33 68 8 46 1,490 5 67 25'12 .. 1,020 .. 
H 68 8·52 1,570 5"42 25•30 .. t,o:t8 .. 

-



QUANTITATIVE EsTIMATION OF QUININE IN THE URINE
continued 

Da1l,. 
Dally Datly Datly excretion Datly SpPcific 

dose of excretion secretion ofQB excretton Appear- gravtty Albu· 
QB ofQB of Unne 1D grs of Q B In 

ance of of llllU per htre Unne ln grs 1D grs mcc of per cent Unne 

I 
Unne. 

TREATMENT: 

CAsE No. 911 45 grs Euqumme Orally • 

. u·68 7•76 1,260 6·16 23•05 Dark 1,022 Neg 
33 68 6·Ss 1,120 5'97 16•16 .. 1,022 .. 
33 68 8 68 1,64o 5 18 25•78 .. 1,022 .. 
33·68 866 1,530 5 66 25•72 

r.;ght 
I 020 .. 

33·68 8•34 1,470 s·67 24 77 1,018 .. 
33•68 9'83 1,520 6•46 29'20 .. 1,018 .. 

-
TREATMENT 

CASE No 1,067 45 grs Euqumme Orally 

\ 33'68 

I 
10 09 1,64o 6 64 32 361 Dark I 1,0221 Neg 

33•68 11•01 1,690 6·52 32'70 .. 1,020 ·~ 

TREATMENT 

CASE No 1,070 45 grs Euqu:mme Orally 

33•68 

I 
8 37 1,520 5 so 24 841 Dark ,1,024 I 

Pos 
33 68 9 84 1,620 6o8 29 22 .. 1,018 .. 

TREATMENT 

CAsE No 1,071 45 grs. Euqumme Orally 

JJ•68 

' 

10•:16 1,76o 5"77 30·161 Dark I 1,018 

I 
Neg 

JJ•68 12•36 :r,840 6 72 36 70 •• 1,022 .. 
TREATMENT: 

CASE No 647 IS grs Blhydrochlonde 
Intramuscularly. 

' 3'18 Dark r,or8 Neg 12'24 2·3s 740 19'20 
12'24 5"40 970 s·s6 27*78 

L{ght 
1,016 .. 

12'24 6·86 1,140 6·oz s6·o4 I,OI6 .. 
12'24 6·so 740 8•78 SJ.' IO v 1,018 .. 
12'24 6•76 820 8:24 55'22 .. 1,020 .. 
12'24 8•40 1,240 6•78 71 85 .. 1,018 .. 
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QUANTITATIVE ESTIMATION OF QUININE IN THE URINE

cont~nued 

D;uly 
Daily Dally D31ly excretion Daily SpecifiC ofQ B Appear-dose of excretllon secrebon excretion ance of gravtty Albu· 
QB ofQ B of Urme 1.0 grs ofQBm of mm 

1n c c per htre per cent Unne Unne 1n grs tn grs of I 
Unoe l 

TREATMENT: 
CASE No 648 15 grs Blhydrochlonde 

Intran1uscularly 

12 24 4 85 840 s·n ~9 6z L1ght 1,016 Neg 
12•24 5 65 960 5 88 58 10 .. 1,012 .. 
12 24 6 68 1,090 6 12 54 58 .. 1,016 .. 
12 24 1 ss 940 8 J6 64•14 .. 1,014 .. 
12 24 8 66 I,OJO 8 IO 70 75 .. 1,016 .. 
12 24 6 14 940 654 50•16 .. 1,022 .. 
12 24 6 56 1,070 6 14 53 6o .. 1,0I8 .. 

TREATMENT 
CASE No 64 22· 5 grs Blhydrochlonde 

Instramuscularly 

18 J6 8 93 840 10 6o 48 63 Cloudy .. Neg 
J8 36 I II 1,040 Traces Traces .. .. .. 
18 36 4"19 1,520 2 70 22•28 .. . .. 
r8 36 5 65 ,.1,150 4 So 30 76 

Cl;;~r 
.. 

Nil Traces 1,200 Traces Traces .. 
N1l .. t,6so .. .. .. . . 

TREATMENT. 
CASE No 163 22 5 grs Blhydrochlonde 

Intramuscularly 

18 36 IS o6 970 IS so 82 02 Cloudy . Poe 
18 30 IJ 12 1,080 12 00 71 •46 .. - . .. 
18 36 2'07 1,2JO I 68 II '27 .. . .. 
Nrl Traces 1,460 Traces Traces .. .. .. 
NJ.l .. sso .. .. .. .. .. 

TREATMENT' ~ 

CASE No 177 22·5 grs Blhydrochlonde 
Intramuscularly 

18 36 15'49 620 22 98 84'37 Cloudy ... Neg 
J8 36 6•94 345 20 12 37•80 .. .. Po a 
18•36 2"55 1,620 I 58 15'57 

D;;rk& 
.. .. 

18 36 4"17 350 11•90 22'71 .. .. 
Clear 

18 36 12•46 1,140 to 90 67•86 Cloudy .. .. 
J8•J6 8•34 460 18•13 45"42 

Cl~r N;;g. 18•36 8•.]1 910 9'11 45•48 .. 
Nll Traces 1,180 Traces Traces .. .. .. 
Nil .. 780 .. .. .. . . .. 
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QUANTITATIVE EsTIMATION OF QUININE IN THE URINE
C01UHlued 

Daily 

Dadv Datlv Datly excrebon Dmy ·~j·-' dose of excrebon secretton of QB t'"xcretloa. •nee of gra::fty Albu-
QB ofQ B of Unoe ::r~e ofQ B m mtn 

•n gno. In grs 10 cc of per ceot Unne Unne 

Unne 

I TREATMENT: 
CAsB No 1,049 30 grs. Blhydrochlonde 

Intramuscularly 

24•48 

I 
IQ•II 1,680 6·02 41'30 I u.:"' 1'=

0

1 
Po a. 

24•48 I5·66 1,740 9'00 63"97 1,022 .. 
24•48 15"35 1,69o 9-o8 62•70 .. 1,0124 .. 

TRE'\.TMENT. 

CAs a No l,o69 30 grs Blhydrochlonde 
Intramuscularly. 

24'48 I6•6o I,96o 8•46 67 84 Light 1,022 Pos 
24•48 I4•JI I,76o 8•13 58·46 .. 1,020 .. 
.4·48 13"74 I,86o 7•38 56·12 .. 1,022 .. 
24•48 11"31 x,68o 6•74 46•20 .. 1,024 .. 

-
T~ATHENT· 

C.a.sa No 1,113 30 grs Blhydrochlonde 
Intramuscu lady 

24•48 12"13 1,48o 8·20 49 55 Ltght 1,020 Neg 
24•48 II •o6 1,540 7•18 45•18 .. 1,022 Pos 
24"48 12•18 1,490 8•18 49•76 .. 1,020 .. 
24•48 9"35 1,480 6·32 38 20 .. 1,026 .. 

TREATMENT. 

CASE No 97- 22 S grs Blhydrochlonde 
Intravenously 

18·36 I 6·66 9Bo 6 So 36 27 I Clear & I .. I 
-

Dark 

TREATMENT 

CASE No IIO. 22 • 5 grs Blhydrochlonde 

- Intravenously. 
18•36 

I 
I4 70 2,130 6 90 So os I Ltght I . - I 

.. 
- &Clear 

TREATMENT" 

CASE No 139 22 · 5 grs Blhydrochlqnde 
Intravenously. 

J8•J6 I I0"43 1,410 7"40 s6·8o I Daxk & I .. I .. 
Cloudy I 
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QuANTITATIVE EsTIMATION oF QuiNINE IN THE URINE
conftnued 

Dally 

o .. uy 0Jtly Da~ly 
excretion Datly SpectJic of Q B Appear-dose of exczetton secretton tn grs exert tton ance of graV>ty Albu-

QB of Q B of Unne of Q B m of mm 
10 grs Ill c c per lltre per cent "l!fnne Unne 1D grs of 

Unne 

. 
TREATMENT 

CASE No 734 10 grs BJ.hydrochlonde 
Intramuscularly and 

30 grs Sulphate Orally . 
31 24 19 77 1,68o II 77 63 28 Dark 1,024 Pos 
31 24 22 23 I,940 II 46 71 16 

L{ght 
!,022 Neg 

31 24 2I·08 I,790 II 74 67 48 1,024 ,. 
31 24 22 32 1,870 II 49 71'44 .. 1,026 .. 
31"24 21•22 1,890 II 22 67 92 .. 1,026 .. 
31•24 24 22 z,ogo 11 58 77 53 .. 1,024 .. 

TREATMENT 
10 grs Bihydrochlonde In-

CASE No 799 tramuscularly, and 30 
Sulphate Orally 

grs 

'Jl 24 I 12 67 I,040 I2 10 40 56 I Dark 11,022 j Pos . 
I 

TREATMENT 

CAsE No 731 
10 grs BJ.hydrochlonde 

Intramuscularly and 
30 grs Hydrochlonde 

Orally 

32 70 26•38 1.570 16•82 8o•67 Light 1,018 Neg 
32 70 19 31 I,690 II 42 59 05 .. 1,016 Pos 
32"70 21 63 I,940 II 15 66 IS .. I,OI6 .. 
3z•70 22 57 1,870 12 07 69 02 .. 1,018 .. 
32 70 17•58 1,970 8 92 53 76 .. 1,016 .. 
32•70 20 zs 1,790 II 32 61 92 .. 1,020 .. 

TREATMENT 

I 5 grs Blhydrochlonde 
CASE No 849 

Intramuscularly and 
30 grs Bthydrochlonde 

Orally 

30 76 22 2I I,Sso 12 02 6o 48 Dark I,022 Pos 
36 76 17"57 1,780 q 84 47 84 Ltght 1,020 

N;;g. 36 76 17 52 1,790 9 78 47 70 .. 1,020 
36 76 ~~ 42 1,620 9 52 41 90 .. 1,022 .. 
36 76 15 68 1,260 12•4; 42 70 .. 1,020 

P;s 36 76 II 83 1,220 969 31 45 .. 1.020 
36 76 13·30 1,140 11•66 36 22 .. 1,020 .. 



QUANTITATIVE ESTil\IATION OF QUININE IN '!'HE LRINE
cont~n~ted 

Dally Dally 
dose of excrettoD 
QB ofQB 

lD grs In grs 

CASE No 68* 

7•69 3 OI 
Nu . Traces 
Nu .. 

CASE No 980. 

32"72 

I 
Traees 

Nu .. I 

Nu .. 

Amount G1ven 

20 grams • 
.20 grams (tablets} 
24 grams 
30 grams 
30 grams (tablets) 
58 grams 
70 grams 

Dally j ~, exereb n Datly Speculr 
secretion ofQ B ex retl.on Appear- gravtty Albu-
of Unne mgrs of Q B tn ~nee of 

of mtn per litre Unne lD cc of per cent Unne. 
Unne -

TRhATM.I!.NT 
10 grs Su'ph.ne Orally 

I,I20 2·68 39 14 Dar .b. .. .. 
940 Traces Traces 

1,980 L;ght 
. .. .. . .. 

Brown 

TREATMENT. 
40 grs. Hydrochlonde Orally 

1,420 Traces Traces 

I 
Dark 

1

I.020 I Pos 
1,180 .. .. .. 1,020 .. 
1,270 .. .. .. 1,020 

·~ 

SUMMARY. 

No of Average Average Average 
lVIaXllllum 1\Ilnunum Total Cases Excretion Excretion 

QuiNINE SULPHATE ORALLY 
Per Cent Per Cent 

3 98 6s 16 os 
I 98•I8 21 44 

69•41 38 24 
I2 63 II 27•40 

3 73 47 22•43 
35 35 5 75 
I2 88 6 02 

Excretion 

Per Cent 
52 73 
69 32 
so 82 
46 66 
46 81 
6s 8s*"'ll 
31 62tll 

QUININE HYDROCHLORIDE ORALLY 
30 grams 
70 grams 

IO 
3 

65 45 
54 86 

* ThJ.s was a case of Black-Water Fever 

42 II 
30 82 

•• ThJ.s case (No 260) had one dose of 58 grams qUl.IllDe sulphate 
-44 64gramsqumme base and excreted on theIst day, IS ·ss grams, 

.znd day, 10 89 grams , 3rd day, I ·I6 grams , 4th day, traces quuune 
base 

t ThJ.s case (No 258) had one dose of 70 grams qumme sulphate 
- 53·88 grams qumme base and excreted on the xst day, 6 94 grams, 

2nd day, 6 85 grams; 3rd day, I ·46; 4th day, traces qUIDIDe base 
II These two cases (No .z6o and No 258) vomited soon after the 

cwal admtn~strabon of qumme On analysts only tyaces of qUinme were 
found m the respective voiDlts. SIIDllar observations have also been 
made by Prof. W. Ramsden (pnvate mformatlon) 



Atnount 

30 grains 
45 grams 

30 grains 

30 gratns 
45 grams 

40 75 grams 
47 25 grams 

45 gn.ms 

47 

SuMMARY--cotutnued 

No of Average Average 
G1ven C.ases MaJUmum Mln1mum 

Excretion Excretion 

QUININE HYDROCHLORIDE ORALLY 

. ·I .. I 
Per Cent l Per Cent 

7 77•6o 4I•82 
4 52"51 36 47 

QuiNINE HYDROBRO:MIDE ORALLY 

. ·I 9 87 99 41 33 

QUININE LACTATE ORALLY •• 
·I 5 so 17 34 30 

2 31 10 23 25 

Ql"!NINE ALKALOID, ORALLY 

:·I 
I 42•87 20 56 
I 46 98 20•55 

EUQUININE, ORALLY 

-·I 5 31 23 24 6:r 

QUININE BIHYDROCHLORIDE, INTRAMUSCULARLY 

IS gratns 
22· 5 grams 
30 grains 

22 5 gratns 

QUININE 

2 

3 
3 \ 

\ 

71 30 
71 67 
6o 52 

29 41 
30 42 
43 23 

\ 
BIHYDROCHLORIDE, INTRAVENOUSLY 

. ·I 3 

Average 
Total 

Excrehon. 

Per Cent 
54"91 
47 o8 

64 91 

41 89 
28 40 

31 02* 
37 zs'!' 

28 34 

51•76 
42 40 
52 86 

57 70 

QUININE BIHYDROCHLORIDE, INTRAMUSCULARLY AND QUININE 
SuLi'HATE, ORALLY 

10 and 30 gratns ··f 2 77 53 55 18 

• These two cases (No 314 and No 310) vomtted soon after the 
oral admtntstratlon of qumtne On analysis only traces of qumme were 
found 1n the vomits Sundar observations have also been made by 
Prof W RamsdeH (pnvate 1nformat1on) 



SUMMARY-contznued 

No of Aver:.1ge Avf"1age AvcrtP'C 
Ant. >unt Gtven Cases i\laxtmum l\ltntmum Tota' 

Ex<rct10n ExLr •hon L'<CT<.>tl 11 . 
--.-

QUININE BIHYDROCHLORIDE, INTRAMUSCULARLY At-D QUININE 
HYDROCHLORIDE, ORALLY 

10 and 30 grams So 67 61 92 

QUININE BIHYDROCHLORIDE INTRAMUSCULARLY AND QUININE 
BIHYDROCHLORIDE, 0RALL Y 

15 and 30 gram~. • I 33 90 

EXCRETION OF QUININE IN "BLACK \VATER." 

The two preVIous InvestigatiOns on the excretiOn of 
Qmmne In " Black Water " are by MardJ,oux and by G1emsa 
and Schaumann According to Marchoux, who has mvesh
gated three cases only, traces of Qmrune are excreted m the 
unne dunng attacks of "Black-Water" Accordmg to 
G1emsa and Schaumann, who have 1nve~bgated six cases, the 
excretion amounts to 34 · 30 per cent It IS therefore of 
Interest to note that of the two cases Investigated in tlus 
laboratory Case No. 68 excreted 39 I4 per cent , Case No 
g8o excreted only traces 

Thus confirnung both the results of Marchoux and alsc 
those of Gtemsa and Schaumann 

GENERAL SUMMARY 

The folloWing IS a Summary of the average excretiOns 
found.-

Qumme sulphate orally • 
Qum~ne hydrochlonde orally • . • 
Qutnme blhydrochlonde orally • 
Qumme blhydrochlonde mtramuscularly 
Qumme biliydrochlonde 1ntravenou!OJ.y •• 
Qumme biliydrochlonde Intramuscularly and 

qumme bthydrochlonde orally • 
Qutmne biliydrochlonde Intramuscularly and 

qmntne sulphate orally 
Qmnme bthydrochlonde Intramuscularly and 

qumme hydrochlonde orally 
Qutnme hydrobroiil.lde orally 
Quxnme lactate orally 
Qmnxne alkaloxd orally 
Euquxntne orally 

Per Cent 
51 95 
44 39 
so 99 
42 34 
57 70 
43 90 

55 •18 

65 o8 

64 91 
40 14 
34"13 
28•34 
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The apparent <hfferences become, however, less marked 
if a companson between the dosages and the average excretion 
where posSlble 1s made 

30 Grams Da.lly 
Qumme Sulphate orally • 
Qumme hydrochlonde orally 
Qumme b1hydrochlonde orally 
Qum1ne hydrobrom1de orally* 
Qu1n1ne lactate orally 

4 5 Grams Dally 
Qumme b1hydrochlonde orally •• 
Qu1nme b1hydrochlonde Intramuscularly and 

qumme b1hydrochlonde orally 
Qu1n1ne lactate orally 
Euqmn1ne orally 

70 Gra1ns Da1Iy 
Qutmne sulphate orally . 
Qumme hydrochlonde orally 

Per Cent. 
46 73 
52 04 
54'91 ' 
57·68 
41 89 

COMPARISON BETWEEN THE AVERAGE EXCRETION OBTAINED 
AND THE AVERAGE EXCRETIONS OBSERVED BY OTHER 
WoRKERS 

Average 
Obtamed Average of Other Workers. 

Per Cent 
51 95 

QUININE SULPHATE ORALLY 

Quevsnne 
Herapath 
Bnquet 
Vttals 

Per Cent. 
38·oo 
41'00 
39'24 
19•6o 
94 So 
52 6o 
29 56 
41·8o 

Thau 
Personne • 
Lepzds-Clnoth 
Gagho 
ManannJ 
Flamsns 
Schmstz 
Grosser 

. • 43'97 

44'39 

Nssh-r. 
M cGuchnst • 
Baur and Revel/let •• 
Porak 

QUININE HYDROCHLORIDE ORALLY 
KleJne 
Bnquet 
Vttala 
Cells • 
LepsdJ-ChsottJ 
Gaglw 
Mananns • 
Gumsa and Schaumann 
Grosser ' • 
Baur and Revedlet •• 

41'97 
28 70 
32•6o 
35 6o 
4T 16 
29 12: 

22 47 

21 ·9r 
42'64-
24•16 
27 I~ 
36 22' 

39 56 
44 45 
27·8o 
z6·8o 
31: 26 

• Does not mclude the re$ults of -Cases No. ;zoz Those two cases 
sml:nbed large amounts pf fluid ~nd secret;ed lll the average 4, 56o c c 
unne dally _ 

(B 14557) D 



so 
COl-IPARISON BETWEEN THE AVERAGE EXCRETION OBTAINED 

AND THE AVERAGE EXCRETIONS OBSERVED BY OTHER 
WORKERs-contznued. 

Average 
Obtru.ned 

Per Cent 

Average of Other Workers 

QUININE BIHYDROCHLORIDE ORALLY. 

so·9o - Mar~anns •• 

34 13 

28 34 

Gsemsa and Schaumann 
Baur and Revesllet • • 

QUININE HYDROBROMIDE ORALLY 

Manann• 
Marchot,;; 
Ufer 

QUININE LACTATE ORALLY. 

Gtemsa and. Schaumann •• 

QUININE ALKALOID ORALLY 

Marsanns 

Eu~UININE ORALLY* 

Grosser 

Per Cent. 
29'45 
23•30 
38•I6 

38 12 

49 78 
SI·I2 

22 13 

32 I2 

QUININE BIHYDROCHLORIDE INTRAMUSCULARLY 

42 • 34 Mart ann• 
Gsemsa and. Schaumann 
Baur and Revesllet • 

QUININE BIHYDROCHLORIDE INTRAVENOUSLY. 

57 70 Ufer 

QUININE •BIHYDROCHLORIDE INTRAMUSCULARLY AND QUININE SUL
PHATE ORALLY 

6o•zo No reference to be found 

QUININE BIHYDROCHLORIDE INTRAMUSCULARLY AND QUININE HYDRo
CHLORIDE ORALLY 

6s_-o8 No reference to be found 

QUININE {BIHYDROCHLORIDE INTRAMUSCULARLY AND QUININE Bt
HYDROCHLORIDE ORALLY. 

43 90 ,No reference to be found 

* Kat!! found that the average excrehon for euqu1n1ne m the dog, 
g1ven tntramuscularly, was 7• 58 per cent and that of qu1nme hydro
chlonde tntramuscularly 10 74 per cent 
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SECTIO!'il C.-RELATIONSHIP BETWEEN THE AVER
AGE CONCENTRATION OF QUININE BASE PER 
LITRE OF URINE AND THE DOSAGE OF QUININE. 

Case Number 

177 
224 
247 
293 

•zo3 
58 

178 
224 
225 

z6o 
381 
424 
426 
426 
524 
6Io 
640 
504 
so6 
621 
z6o 
ass 

Dose 
Average Concentration 

of Qutntne Base per 
Litre of Unne. 

QUININE SULPHATE ORALLY. 
Grs Grs 

20 86o 
20 9 96 
20 7 29 
zo (tablets) 7 84 
24 2 92 
JO 6 63 
30 10 84 
JO 10 33 
JO 9 57 

QUININE SULPHATE ORALLY. 

30 10•98 
30 9 01 
30 8 74 
30 9 39 
30 s 76 
30 II 96 
30 8•31 
30 10 99 
30 (tablets) 8 o6 
30 8 91 
30 7 74 
s8 18 16 
70 9 16 

QUININE HYDROCHLORIDE ORALLY. 

683 30 9"29 
6gi 30 9"90 
694 30 6•16 
703 30 ?·s8 
706 30 7•38 
708 30 7•86 
709 30 7"47 
733 30 6 66 
979 30 6 r8 
979 30 6o6 
841 70 13 IS 
981 70 IS 41 
982 70 13"91 

t This casa lmbtbed large amounts of flutd. 

(B :14557) D2 



697 
732 
849 
928 
929 
945 
946 
908 
910 
928 
939 

*202 
*202 
6oS 
6o6 
636 
652 
688 
749 
786 

732 
816 
818 
828 
994 
98a 

[,014 

52 

Dose 

QUININE BlHYDROCHLORlDE 

Grs. 
30 
30 
30 
30 
30 
JO 
30 
45 
45 
45 
45 

QUININE HYDROBROMIDE 

30 
30 
30 
30 
30 
30 
30 
JO 
30 

I 

Average Concentration 
of Qumme Base per··~ 

L1tre of Unne 

ORALLY 

Grs 
7•61 
8 61 
7"49 

10*97 
10 83 
7*19 
6 61 
9 36 

IO 91 
12•81 
II 12 

ORALLY 

6•42 
4•18 
6•44 
s·2s 
8·sz 
8·09 
9"67 

10*92 
10•67 

QUII~l~E LACTATE ORALLY 

30 
30 
30 
30 
30 
45 
45 

QUININE ALKALOID 

I 
ORALLY. 

6 41 
8•17 
6 oz 
7•6z 
6•37 
6•34 
s 94 

14*39 
18•68 

4 - A-: ~ ... "'\ .! }.j V t 
• These cases tmh1bed large amounts of fimd 
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SECTION C-continued. 

!l -
Case Number. Dose 

Average ConceutJ;a.tton 
of Qumme Base per 

L1tre of Urme. 

821 
917 

1,067 
I,OJO 
1,071 

647 
648 

64 
163 
177 

1,049 
li,069 
1,113 

97 
IIO 

139 

EUQUININE ORALLY. 

Grs 
45 
45 
45 
45 
45 

Grs 
6·20 
5·ss 
6 ss 
S"79 
6•24 

BlHYDROCHLORIDE INTRAMUSCULARLY 

IS 
IS 

22"S 
22"5 
22•S 

30 
30 
30 

lilHYDROCHLORIDE INTRAVENOUSLY 

22 5 
z:z·s 
22 5 

6 4::J 
6 7L 
6·03 
9"72 

13•69 
8 03 
7 67 
7"47 

6 So 
6 90 
7 40 

BIHYDROCHLORIDE INTRAMUSCULARLY AND 'SULPHATE ORALLY 

734 
799 

10 & 30 
IO & 30 

11•62 
1:Z • IO 

3IHYDROCHLORIDE INTRAMUSCULARLY AND HYDROCHLORIDE.0RALLY. 

731 10 & 30 11•28 

3IHVDROCHLORIDE INTRAMUSCULARLY AND HYDROCHLORIDE ORALLY. 

IS & 30 
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SUMMARY TO SECTION C. 

Average maximum = :r8. 68 · grs. qmmne base per htre 
of unne, refernng to Case No. 31:0, wluch had 47.25 grs. 
qmnine alkalOid orally. 

Average nunimum = 2.92 grs. qmmne base per htre of 
unne refemng to Case No 203, wluch had 24 grs. qwmne 
sulphate orally and 1mb1bed large amounts of flwd. 

Total average= 8.6I grs qwmne base per htre of unne. 
The regulanty w~th wh~ch the qu~mne base ss excreted sn 

the ursne ss of Jnterest This 1s well illustrated 1n Section C 
wluch shows that the orgamsm ts able to excrete about 7 It> 
II grs of qutmne base per lztre of unne. If the demand for 
quzmne transport ts sncreased, complscatsons apparently set 
Jn whJch produce a passsng albumsnuna, as shown 1n Sect1on 
D of tlus report. 

Veiy few of the previous workers seem to have recorded 
the amount of urine collected. In few cases, however, where 
thls was done, I have been able to calculate the concentrations 
found by them. They are as follows -

Calculated from three cases pubhshed by Grosser:
(1) 9. 28 grs. qwnme base per litre of unne. 

(u) 7. 22 grs quimne base per htre of unne. 
(m) 4.21: grs. qwmne base per litre of urine. 

Calculated from two cases pubhshed by Schmuz* :
(i) 3. 95 grs. quirune base per htre of unne. 

(u) 4. 86 grs. qumine base per htre of unne. 

Calculated from one case pubhshed by NJ.shJ :-
9.60 grs. qmnme base per htre of unne. 

Calculations made from expenments carried out by Katz 
on three dogst gave the followmg results.-

(t) 2. 24 grs. qmnme base per litre of unne. 
(u) 1:.56 grs qmmne base per htre of unne . 

. (m) 2.84 grs qmrune base per htre of unne 

* Schm~tz has camed out lns estunatlons by lns own method~ 
wlnch has not been found to be rehable both by Grosser and the author 

t The author has particularly notiCed that a great deal of work on 
the excretion of qmmne has been done on dogs (Merkel, Katz, Gums~ 
and Schaumann and others) Tlus ts to be regretted, and the con
cluswns drawn from those tnvesbgatwns must be nusleadtng The 
dog ss the only ant.mal used for expertmental work, wh,ch excreus ~ 
qsnnolJne derwatsve (KynurJc octd) normaUy sn the urtne, and 1t ts 
therefore le51tunate to conclude that the dog would naturally react: 
dtfferently from the human organtsm towards a qutnohne compound 
such as qutntne 
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' SECTION D.-RELATIONSHIP BETWEEN THE DOSAGE 
OF QUININE AND THE PRESENCE OF ALBUMIN 
IN THE URINE. 

Case No. 

177 
224 
247 
293 
203 
58 
I73 
224 
225 
260 
381 
424 
426 
426 
524 
610 
640 
504 
506 
621 
:z6o 
258 

I· Dally Dose I Number I Exanunatl~n for Albll.mln: 
of Days Number of Days 

QUININE SULPHATE ORALLY. 

Grs. 
20 
-20 
20 

20 (tablets} 
24 
30 
JO 
30 
30 
30 
JO 
30. 
30 
JO 
30 
30 

•30 
30 (tablets) 

30 
30 
58 
70 

20 
22 
II 
18 

3 
13 

5 
2 
2 

26 

9 
16 

7 
23 

8 
9 
3 

IO 
IO 

14 
:I 
I 

Posttlve. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

II 

' 4 
3 

QUININE HYDROCHLORIDE ORALLY. 

JO 
JO 
30 
30 
30 
30 
30 
30 
30 
30 
70 
70 
70 

8 
7 
7 
8 
8 
6 
6 
8 
5 
2 
I 
2 
2 

0 
0 

0 
0 
0 

5 
0 
0 
0 
2 

2 
2 

Negative. 
• ;20 

22 
II 

IS 

3 
IJ 

5 
2 
2 

26 
9 

16 
7 

- 23 
8 
9 
3 

IO 
IO 

3 
0 
I 

8 
7 
7 
8 
8 
:I 
6 
8 
s 
0 
0 

.o 
0 
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SECTION D--conlJnued • 

Ca~~·No. . I Da~ly DoJe I Number I Examtnauon for AlbUJD.Ul, 
of Days Number of Days. 

QUININE BIHYDROCHLORIDE ORALLY 

'Grs' Pos1t1ve Negatlve. 
697 JO 6 0 6 
732 30 5 0 s 
849 JO 6 0 6 
928 ~ JO 7 0 7 
929 30 7 0 7 
945 30 5 0 s 
946 30 5 0 5 
908 45 7 2 s 
910 45 7 0 7 
938 45 5 4 I 

939 45 4 4 0 

QUININE HYDROBROHIDE ORALLY 

202 30 2 0 I 
20.2 JO 2 0 3 oos 30 8 0 8 
6o6 30 IS 0 IS 
636 30 2 0 4 
652 30 8 0 8 
688 JO 8 0 8 
749 JO 7 0 7 
786 JO 6 0 6 

QUININE LACTATE ORALLY. 

732 30 5 0 5 
816 30 6 0 6 
818 JO 7 0 7 
828 30 6 0 6 
994 JO 7 0 7 
982 45 5 0 5 

1,01:4 45 5 0 5 

QUININE ALKALOID ORALLY 

314 40•7$ 6 2 4 
310 47"25 5 I 4 

Eu~UININE ORALLY 

8::n 45 6 0 6 
917 45 6 0 6 

J,o67 45 2 0 2 
1,070 45 2 2 0 
1,071 4.5. 2 0 2 



Case No. 

647 
648 

64 
t63 
177 
149 

1,069 
1,1 IJ 

731 

799 
849 

Qutntne 

Sulphate 

Hydrochlond; 
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SECTION D-conttnued 

I 
Nw:nber. 
{)f Days. 

- .. -.... _.~.._ , --- ... 

Dally Dose ExamtnatJ.on for Albuuun : 
Numbe~ of Days. 

BIHYDROCHLORIDE lNTRAMUSCULARI.Y 

IS 6 u 6 
IS 7 0 7 

22 s 4 0 6 
22 s 3 4 I 

22 s 7 4 5 
30 3 3 0 
30 4 4 0 
30 4 3 I 

INTRAMUSCULARLY AND ORALLY 

10 grs bthydro
chlonde and 
30 grs hy
drochlonde 

10 grs bthydro
chlonde and 
30 grs sul
phate 

1 s g;s bth,ydro
chlortde 
and 30 grs 
bthydrochlo
nde 

SUMMARY 

Dally 
Dosage 
Gra1ns 

6 

6 

7 

TO SECTION 

Number of 
Days when 
Tested for 
Albunun 

ORALLY 

20 71 
24 4 
30 163 
r;S 4 
70 4 
30 65 

6 

J: 

I 

5 

D. 

0 

5 
0 

Percentage. 

Posthve Negat1ve. 
0 100 
0 100 
6•74 9J•26 

100 0 
75 25 
10 7 89•24 

B1hyd;ochlonde 
70 5 100 0 
30 41 0 100 

Hydrobrom1de 
45 23 43"47 s6·53 
30 C09 0 100 

Lactate 30 31 0 100 

Alka.'k>Ld 
45 10 0 100 
40•75 6 J3•JJ 66•67 

Euq;mme 
47"25 5 So 20 
45 18 II•II 88•89 



ss 

SUMMARY TO SECTION D-contsnued 

Qu1mne. 
Da11y 

Dos3.ge 
Gra1ns 

Number of 
Days when 
Tested for 
Albunnn 

Percentage 

B1hydrochlonde 

INTR .. MUSCULARLY. 

IS 
22•5 
JO 

13 
I4 
IS 

Postbve 
0 

57 14 
ss ·ss 

INTRAMUSCULARLY AND ORALLY .. 
B1hydrochlonde and IS 1 71•11 
B1hydroch!-onde JO 

Bihydrochloride and IO 6 IOO 
Hydrochlonde JO 

------
B1hydrochlonde and 10 7 24 44 
Sulphate 30 

Negative 
IOO 
42•86 
44"<tS 

28 89 

0 

1s·s6 

These observatJons establ1-sh the fact that there ts a relatJon
shtp between the dosage of qutmne and the presence of albumin 
1n the unne. Such a relauonslup has already been observed 
by Brau and Bt.llt.emoz, and also by Porak, who found albumin 
in the urine m doses over 30 grs gtven orally, wluch lS fully 
confirmed by the observations made m tlus laboratory It IS of 
Interest that euqmrune and also qmrune lactate when gtven 
in higher doses than 30 grs do not generally produce albu
minuna, the low excretiOns of these salts may perhaps account 
for it. So far as It IS possible to deduce from the matenal 
at hand, the b1hydrochlonde of qmnme, 1f gtven intra
muscularly produced albummuna even m doses of 22 • 5 grs. 
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SECTION E.-;APPEARANCE OF URINE. 

The mines received for analysis were mostly light in 
colour. but occas10nally dark coloured unnes were also 
observed. Out of 854 speCimens analysed. 1:26 were dark 
coloured. corresponding to 1:4. 76 per cent. They came from 
the followmg cases :-

Case No 

177 
224 
247 
293 
173 
224 
381 
424 
426 
426 
524 
640 
so6 
621 
260 
258 

6o6 
636 

314 
310 

D3.1ly Dose. 

QUININE SULPHATE ORALLY. 

Grs 
20 
20 
20 
20 

30 
30 
30 
30 
30 
30 
~0 

30 
30 
30 
ss 
70 

HYDROCHLORIDE ORALLY 

30 
30 
70 
70 
70 

BIHYDROCHLORIDE ORALLY. 

30 

HYDROBROMIDE ORALLY 

30 
30 

ALKALOID ORALLY 

Number of Dark 
Unnes. 

8 
4' 
:1 
2 
I 

3 
6 
7 
7 

22 

5 
2 
2 

4 
2 
2' 

I 
2 

1 
2 

,2 

'l 

1 
I 

2 

1 



C
1
ase' No. 1 

821 
917 

1:,067 
1,070 
(,071 

647 
1.77 

97 
139 

~I 

6o 

Datly Dose. 

EuguiNINB. ORALLY 

Grs. 
45 
4) 
4) 
45 
45 -

Number of Dark 
Urmes · 

6 
4 
2 

2 
2 

BIHYDROCHL~RIDE INTRAMUSCULARLY 

BIHYDROCHLORIDE INTRAVENOUSLY 

22 5 
22•5 

2 
l 

lJIHYDROCHLORIDE INTRAMUSCULARLY A::iD SULPHATE ORALLY 

734 
799 

2 

I 

BIHYDROCHLORIDE INTRAMUSCULARLY A"I'-D BIHYDROCHLORIDE ORALLY. 

45 

Since It was possible that the dark colour of the unne 
might be due to the presence of kynunc acid, \\<hich could 
be formed from qwniDe, and which Is supposed to cause the 
dark colour of the unne of the dog, 1t was thought also of 
interest to Investigate some of the dark unnes for the presence 
of kynuric acid Out of the r26 specimens of dark unnes 
53 were exammed for kynuric ac1d, which corresponds to 
42. o6 per cent .• but In none of those- specimens was kynunc 
acid found. The method employed for the isolation of 
kynunc acid was that of Ellznger * 

* Compare Part IV, Sect1on B of thlS Repcrt 
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PART IlL 
IDENTIFICATIO~ OF TH~ EXCRETED QUININE. 

Landerer and also V alee were the first to observe that 
qmmne 1s excreted 1n the up.ne when given -orally. 1 It was ... 
however, Personne who was able to demonstrate that the 
excretion product 1s actually qwmne. In ev1dence. of ills 
contention he submitted to the Academy of Soence at Paris 
on August 27th, :1878, a sample of 24 gr , quimne sulphate 
wh1ch he had prepared from the excreted qmmne. H1s 
sulphate of qumme had the optical rotation of - I6J.s"' ... 
and he found for a sample of qmmne sulphate whlch had not 
passed through thf" orgarusm the optical rotation of- I63.7°,. 
- :164. 2°, from whlch he concluded . " que la qUJiline 
ehm1nee par les unnes n'a eprouvee aucune alterat10n par 
passage dans l'econom1e." His observat10ns did not, how
ever, agree With those of Kerner, who found that the excretlon 
product is not qumme but dlhydroxy-qwmne C20H24N20~ 
{OH)2, whtch was later on obtamed by Skraup by the oxida
tion of qumme w1th potassmm permanganate Skraup's dlhy
droxyqmrune or quttmme as he called Jus OX1dat10n product 
has, however, ,the followmg constituuon C19H22N302,~-H20. 
Merkel claims to have recovered from the unne not quirune 
but a modlficat10n product from whtch he prepared the 
Platmate C23H 22N 20 2PtCl4HCl. Ge~msa and Schaumann 
have severely cntlc1sed the work of llferkel. They say" fur 
dte Platmchlonddoppeltverbmdung stellte er eme Formel 
auf, ohne Jedoch 1m ubngen eme genaue und grundhche 
chemtsche Untersuchung dleser Verbmdung vorzunehmen!~ 
Tills IS fully supported by the 1mpress10ns gamed by me on 
readmg the publication of Merkel, whlch IS mdeed an excellent 
example of how chemtcalinvesbgations ought not to be earned 
out Of more recent date are the mvestigat10ns of Schma.tz. 
who recovered qumme as such from the unne and prepared from 
It· the Chlorplat~nate of Qumme C20H 24Na02PtCl6H 20, and 
also by 01-emsa and Schaumann who recovered qmmne from 
unne whlch they have subrmtted to a full chermcal analysis. 
Schmtlz and also Gtemsa concluded 1n accordance wlth 
Personne that qumme does not alter on passage through the 
organism 

The mveshgations earned out 1n this laboratory w1th a 
v1ew of 1denhfy1ng the excret10n product of qmn1ne concern 
themselves With the followmg pomts -

(I) The optical rotatlOn of the excreted trzhydrate of 
qutn~ne , · 

(2) The meltmg pomt of the tnhyd1ate of quz.mne. 
\ 



(3) The optical rotation of the excreted anhydrous 
quJnu~e 

(4) The mcltmg point of anhydrous quimne. 
(5) The meltmg pomt of the qumme ptcrate. 
(6) The recovery of qmmne on a large scale from unne 

and the folloWing investigation of the same :
(a) Full chermcal analys1s of the anhydrous qmmne 
(b) Chemical analysts of the qmnme sulphate. 
(c) Meltmg pomt estimations of the tnhydrate of 

qmmne, anhydrous quinine, and picrate of 
qu1n1ne. 

(d) Polanscopical investigatiOn of anhydrous qumme 

'1:. POLARISCOPICAL INVESTIGATIONS OF THE RECOVERED 
TRIHYDRATE OF QUININE. 

The quimne recovered during the analysis recorded in 
Part II was fihssolved m 6o per cent. alcohol, and the rotatiOn 
estimated in a SchmJ-dt and Haennsch polanscope and m an 
Emil Fischer mtcrotube. , 

The aoorage rotabons found for the tnhydrate from the 
unne of the followmg cases were as follows :-

Case Number 

s8 
173 
424 
426 
504 
soo 
524 
6oS 
6o6 
610 
621 
647 
648 
652 
683 
688 
691 
694 
703 
706 
708 
709 
731 
733 
734 

Average RotatiOn 

- 38•2° 
- 36"3° 
- 37"7° 
- 34"1° 
- 34"4° 
- 34"4° 
- 40"20 
- 35"3° 
-33 6° 
- 38·5° 
-35 20 
- 36"7° 
- 35•60 
-34 7° 
- 37"3° 
- 35 ·6° 
- 35•80 
-36 6° 
-34 7° 
-36 4° 
- 34"3° 
-33 go 
- 34"9° 
- J2•2° 
- 35"3° 

Number of Dauy 
ExaiDl.Ilabons 

13 
5 

16 
6 

IO 
10 

8 
8 

16 
9 

14 
6 
7 
8 
8 
8 
7 
6 
7 
8 
6 
6 
6 
7 
7 



A VER..o\GE ROTATION OF THE TRIHYDRATE OF QUININE. 

Found 
Reqmred 
Error 

2 MELTING POINT ESTIMATIONS OF THE RECOVERED TRI
HYDRATE OF QUININE. 

The alcohohc solutions used for the polanscop1cal mvesb
gahons of the tnhydrate were concentrated on the water 
bath, a.Ild the crystals, after draiilmg on porous plate used 
for the meltmg point estrmahons. In some cases InlX.ed 
melting pomt estimations With tnhydrate of qwnine were 
also made. In no cases were depresstons of the melttng pom't 
observed. The rmxed meltmg p01nt estimations were earned 
out accordmg to the method of 0 0 M. Davis* 

Case Number 

58 
173 
424 
426 
504 
506 
524 
6oS 
6o6 
610 
6::n 
647 
648 
652 
683 
688 
691 
694 
703 
7o6 
708 
109 
731 
733 
734 

Average Meltmg 
Pomt 

49° 
480 
49° 
46° 
46° 
499 

59° 
'>Io 

49° 
5X 0 

49° 
51° -
SI0 

52° 
49° 
5I 0 

46° 
50° 
c;zo 
49° 
51° 
48° 
soo 
510 
soo 

Number of Datly 
Exammatlons 

IJ 
s 

IJ 
6 

10 
IO 

8 
8 

16 
9 

14 
6 
7 
8 
8 
8 
7 
6 
7 
8 
6 
6 
6 
6 
7 

AVERAGE MELTING POINT OF THE TRIHYDRATE. 
Found 
Requ1red 
Error 

• See also Ksppsng and Pope. 



3· PoLA~SCOPICAL INVESTIGATION OF THE RECOVERED 
ANHYDROUS QUINUiiE. 

The quirune ~:ecovered dunng the analysis was carefully 
dned at :I30°C. and then dissolved m absolute alcohol, tWice 
distilled over calcium chloride. The rotatwn was esbmated 
m a Schmidt and Haennsch polanscope and an Emd Fischer 
microtube. 

The average _ rotations found for the anhydrous quinine 
from th~ urines of the followmg cases were as follows :-

Case Number.., 

200 

697 
73Z 
732 

'994 

Average Rotahon 

,- ~40 oo" 
- 140·oo" 
- 146 30° 
- 142 zo" 
,_ 148·20° 

Number of Daily 
Exarmnabons 

26 
6 
5 
5 
7 

AVERAGE ROTATION OF THE ANHYDROUS QUININE. , 
Found 
Reqwred 
Error 

- 143~20° 
-ISS 20° 
- IS oo" 

4· MELTING :roiNT ESTIMATIONS OF THE RECOVERED ANHY
DROUS QUININE. 

The melting pomt of the anhydrous qumine was taken on 
heatmg the trihydrate at I30° for some time. and then ratsing 
the temperature until the qumme began to melt again. 

Case Number. Average ?.Ieltmg Number of Dally 
P01nt. ExauunatJons. 

200 168·z0 26 
979 170 I 0 5 
981 170·0° 2 

982 171 •0° 2 
697 170 s" 5 
732 170 5° 5 
849 171 o 0 6 
.gz8' 17o·s" 7 
929 171 o" 7 
945 171 ·o" 5 
946 171 ·o" -5 

_goS 171•5° 7 
9IO 171 0° 7 



MELTING PoiNT EsTIMATIONS oF THE RECOVERED ANHYD,-RotJs 
QuiNINE--contJ.nued. 

Case Number, 
Number of Dally 
' Exa:qunatlons. 'l 

93R 
939 
749 
786 
732 
816 
8r8 
828 
994 
821 
917 
734 
799 
731 
849 

I 70• 5° 
171'50 
171 s"" 
1]0 0° 
171 5° 
170 5° 
I7o·so 
169 5° 
1]2'50 
171'50 
171 0° 
170• 5° 
171 0° 
170 ~ 0 

170 so 

5 
4 
7 
6 
5 
6 
7 
6 
7 
6 
6 
6 
I 

'H 6 
,6 

AVERAGE MELTING POINT OF 

Found 

ANHYDROUS 

t7o t? 
I74'S 0 

3'9° 

QUININE: 
' 

Requued ,it ( 

Error 

5· MELTING POINT ESTIMATIONS OF THE PICRATE. 

The ptcrate was obtamed by addmg a d1-lute solution of 
ptcnc actd to the alcoholtc solution of the anhydrous quimne:' 

Case Number Average Meltmg 
Pmnt 

Number of Dally 
Examtnabons 

98 5° 
99 0° 
99 5° 
99 0° 
98 5° 

101 5° 
98 S0 

99 5° 
98 5° 

8 
9 
6 
7 
7 
6 
6 
6 
8 

AVERAGE MELTING POINT OF THE PICRATE OF' QUININE. 

Found 99 5° 
Requued 101 '0° 
Error 1 5° 

(1:4557) E 
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On a few occasions only the cstrate of quinme was also 
prepared. The results obtained were as follows :-

Case Number Average Melhng 
Pomt. 

Number of Datly 
Exammatlons 

2 

2 
2 

AVERAGE MELTING PoiNT OF THE CITRATE OF QUININE. 

Found 
Requrred 
Error 

6. RECOVERY OF THE QUININE ON A LARGE SCALE FROM 
UJUNE CONTAINING QUININE. 

I 

Altogether 62 Wmchester quarts of unne were Investigated 
and the qum~ne recovered by extraction With ether. The 
quinine was punfied by d1ssolvmg In chloroform and crystal
ismg from alcohol. 

INVESTIGATION OF THE QUININE BASE. 

M P. of tnhydrate •. 
M P. of anhydrous qumme 
Rotabon of anhydrous qu1n1ne 
M P. of p1crate of qumme 

Analysss :~H2402-N2. 

c 
H 
N 
0 

Found 
Per Cent. 

13 94 
7 64 
8·81 
8·61 

Found 
49° 

1720 
-151·5° 

101 •2° 

Requued 
49"5° 

174 5° 
-158 2° 

101° 

Reqwred 
Per Cent 

74 07 
7 40 
8 67 
9·86 

INVESTIGATION OF THE QUININE SULPHATE. 

Part of the qwrune was converted mto sulphate and 
analysed. 

Analysss :- 2 CooH24N202. lltSO. 2 H20. 

Some of the qwnme was 
chloride but not analysed. 

Found. Requued. 
Per Cent. Per Cent. 

4 78 4•6o 
12•98 13"14 

also converted into the hydro-



PART IV. 

ISOLATION OF DISINTEGRATION PRODUCTS 
OF QUININE.' 

SECTION A -ISOLATION OF QUITININE. 

The 1nvestlgabon of the picrate of quinme prepared from 
large quantities of unne secreted dunng the first two to three 
hours after admlmstrabon of qmmne showed it to contatn 
in addition to qmrune some other substance. On careful 
fracbonatwn lt was found that one of these substances was 
the p1crate of qmbmne: 

H 

/?"
/I"-

CH! CH2 CH · COOH 
I I i 
I I I 

/~~ CH (OH)- CH CH2 CH2 
CHsOI 

1 

"-- I / 
"---k/ 

~"--/ 
N 

(a) METHOD OF ISOLATION OF THE QUITININE FROM THE 
URINE. 

About 1:30 htres of urme from a normal individual which 
had been collected dunng the first two to three hours after 
the oral admmtstrahon of qmrune sulphate were treated w1th 
a 0.3 per cent. solutiOn •of p1cnc actd, and the preClpttates 
collected The carefully dned prec1pitatec; were dissolved m 
absolute alcohol and fractionated Wlth water. Out of 52 
grms. of the picrate five fractions were thus obtained. 

Fracbon I 
II 

III 
IV 
v 

Grms 
0 8 

zz·6 
116 
16•4 

Traces 

The invesbgatwn of the fractions 2 and 3 after the removal 
of ptcnc ac1d show 1t to be unchanged quinine, whereas 
fracbon 4 proved to be qmtinine. 

(1:4557) E 2 
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(b) INVESTIGATION OF THE ISOLATED QUITININE. 

The qmtirune obtained from the unne crystallised from 
dilute alcohol in pnsms, which melted at 281°-282° when 
quickly heated, "carbon dioXIde bemg evolved The meltmg 
point of quitlrune 1s g~ven as 286° (Skraup). At II0° 1t loses 
water of crystalhsation (Found HzO= 21.56 per cent , 
calculated for CuH22N20 4 4 H 20 = 2I .05 per cent ) On com
bustion the followmg data were ohtamed :-

Found. 
Calculated from 

C19H 72N 20 4 
PerCent 

c =6s·8, 66 z 
H = 7·8, 7·2 
N =8·t 

Per Cent. 
C=667 
H = 6·4 
N = 8 2 

(c) COMPARISON BETWEEN QUITININE ISOLATED FROM URINE 
AND QUITININE PREPARED ACCORDING TO SKRAUP'S 
METHOD. 

Appearance •• 
Meltmg pmnt 
11.11xed meltmg point •• 
Rotation 

Qu1bn1ne from 
Unne 

Smallpnsms 
28~0 - 284° 
281°-282° 

- 122 0° 

Skraup's 
Quihnme 

Small pnsms 
281° -282° 
281° - 282° 

- 118040 

(d) COMPARISON BETWEEN QUININE AND QUITININE 

Thalleo-qu1DIDe test 
Herapath test 
Tanret's turbidity 

Battanmer's test 
Fluorescence •. 
Robertson's test 
Plene aCid 

QU1fl1De 
Posihve 
Pcsthve 
Postbve 

POS1tlve 
PoSitive 
Pos1tlve 

•• Posttlve 

Qmhmne 
Pos1t1ve 
Not definite 
PosilJ.ve, however 

not as dehcate as 
quinine 

Positive 

Not de:finJ.te 
Positive 

SECTION B.-HAEMOQUINIC ACID: A NEW DISINTEG
RATION PRODUCT OF QUININE PRESENT IN 

• THE URINE. ESPECIALLY IN .. BLACK-WATER .. 
FEVER. 

The unnes secreted after the adrmrustratlon of quimne 
whlch had been investigated 1n thls laboratory were mostly 
light in colour. but occasionally dark-coloured urmes were 
also observed. Out of 854 specimens analysed I26 were 
dark-coloured. corresponding to I4 ·76 per cent which 
suggested the possibility of the presence of some dlsmtegrabon 
product of qmnme 1n the unne. These urines were therefore 
investigated for kynunc acid, smce the latter 1s supposed to 
cause the dark colour of the urine of the dog, and also smce 



the formation of kynuric acid from qui11ine could have been 
expected. · Out of the :126 specimens; ·53 were examined for 
.kynuric acid. but in none of those : was kynuric. acid found. 
Ellinger's method for the isolation of kynuric acid was used for 
these investigations. . .The extension of this method in a 
somewhat modified form to "Black'-Water" fever urines led 
however, to the isolation of a new disintegration product of 
quinine. This new substance shows pronounced haemolytic 
properties towards human and sheep }?lood corpuscules, which 
led to the provisional designation of haemoquinic· ·acid.· · 

METHOD oF IsoLATION . OF HAEMOQUINIC AciD FROM " BLACK 
WATER.'' 

The urine is evaporated to dryness under strongly 
reduced pressure and the residue dissolved in ·a little 
cold water and filtered. The filtrate is again evaporated, 
and the residue dissolved in strong hydrochloric acid. A 
solution of a ro per cent. phosphotungstic acid is then added 
until no more precipitation takes place. The precipitate is 
collected and decomposed with a IO per cent. baryta or sodium 
hydroxide solution, and the filtrate evaporated to about one 
third of its volume. Haemoquinic acid begins to erystallise 
out after about I2 hours standing and is purified by several 
crystallisations from dilute alcohol. Inoculation with a small 
crystal of haemoquinic acid hastens the crystallisation. 
Haemoquinic acid crystallises very typically as shown in the 
accompanying micro-photograph. 
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Haemoqwruc aud melts sharply at 1:83°, carbon dlo:ude 
being evolved. When warmed wtth concentrated sulphunc 
acid carbon monoXIde is evolved. \Vtth Herapath's reagent 
for qumine a beautiful blue solution is obtamed by whlch It is 
possible to detect haemoqmruc acid in dllubon of :I: s.ooo. 
Better results are obtamed lf Jorgensen's mod1ficatwn of 
Herapath's reagent IS used, and the excess of iodlne removed 
Wlth a drop of chloroform * Haemoqmruc acid ytelds a p1crate 
which melts at 224°. Two combushons were made -

Combustion. 

Per Cent 
c 66·s6 
H 4 ss 
N 6•40 

Combust10n 

PerCent 
66 74 

5 36 
6 48 

Average. 

Per Cent. 
66 65 

4 47 
644 

It 1s possible that haemoqUlllic actd 1s J-methoxy
qmnohne-y~keto-carboxyhc actd : 

CO-COOH 

CHOslm 
I i 
""-/""-../ 

N 
which reqwres C = 66.98 per cent H = 4. xS per cent. 
and N = 6.52 per c<:>nt. The sulphate reqmres sulphuric 
ac1d = J:I.JO per cent. 

TABLE I. 

Amount oi Amount of 1\Ieltmg Meltmg 
Senal No. Unne Haemoquuuc Pomt of Point of 

Investigated Ac1d Haemoqu1n1c Plcr<!.te. 
Recovered Ac1d 

cc Grms 
I .. . . Not known Not known 1830 2240 
2 .. . 1,140 0 24 183° 2230 

3 .. 130 0•03 183° 220°-223° 

4 20'> 0 14 183° 223° 

5 .. 1,160 0 24 1830 220°-222° 
6 .. . 120 Ku - -
7 .. 5.090 0 36 183° 222°-223° 
8 .. . 2,300 0 12 182° 2230 

9 .. . 3 370 0 J2 183° 2230 
IO . 1,380 0 22 18~0 221°-223° 
II, .. 2,650 0 12 183° 222° 
12 .. 1,840 0 28 183° 222°-22J0 

13 . . . 2,640 0 26 183° 2240 

* By tlns method 1t was possible to <'etect haemoqwmc aCld m the 
sea of two .. Black-Water" fever cases klndly provtded by Captatn 
W Fletcher, R A M C , University Hosptal, Southampton 
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In addJ.twn to .. Black-Water .. unne the following urines 
of malana cases were also examined.-

(r) l\hxed unnes of patients who wete having quimne. 
(2) Unnes of patients s_oon after tbe ngor. 
(3) Unnes of patients some hme after ngor. 

TABLE II 

Amount of Amount of Meltmg Meltmg 
Unne Haemoqu1n1c P01nt of Pmnt of - Ac1d Haemoq lllD.lC Investigated Recovered Ac1d Plcrate. 

cc Grms 
MlXed unnes 42,000 0 3 183° 223'" 
Rlgor unnes 21,000 0 IS 1830 222°-223. 
Non-ngor unnes 8 400 Nll - -

These mveshgations suggest a posstble relationship 
between the formatwn of haemoqmmc acid In the organism 
and the production of "Black-Water." Thls relatwnshlp 
would be based on a specrfic qmmne Iillosyncrasy, s1nce 
apparently m "Black-Water" fever haemoqmmc acid is 
produced 1n larger quantities than in malana ngor c~es, the 
ratio bemg 578 r 

GENERAL CONCLUSIONS 

r The followmg qualttatwe tests for qmmne were re
inveshgated -The Thalleo-qumme test, the Erythro-qmmne 
test, Battand~er's test, Hzrschsohn's test, the Fluorescence 
test, Mayer-Tanret's reagent, Wagner's reagent, Herapath's 
test, and Robertson's test, Rehable results were only obtamed 
when usmg the four last tests Really sabsfactory results 
were given by the Mayer-Tanret reagent and the Herapath. 
test, but preference was given to the latter as the Mayer
Tanret reagent loses m rehabihty on duutwn 

2 Baur and Revetllet' s p1cnc acid method for the detection 
of qumme 1n the urme gave good approximately quanbtative 
results, and was found to be so far reliable as to warrant its 
recommendabon for chntcal routine exam1nabons. 

3 It was found poss1ble to detect qumme qualttatively 
in the unne (r) m a few mmutes after oral admimstrabon .. 
and (2) 70 hours after adm1mstrahon had ceased. 
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4· Only traces of qumme were found In the vonuts of four 
cases soon after oral adimmstration of large doses of qumme. 

· 5· The folloWing quantitative methods for the estimation 
of qmmne were re-mvesbgattd -Kerner's first method. 

-Kerner's second method, Kle~ne's method, Merkel's method. 
Gsemsa and Schaumann's modification of Klezne's method, 
Gagl~o·s method, G-z,emsa and Schaumann's modificatiOn of 

.. Gaglso's method, Schmttz's method, Barratt and York's 
modification of GJemsa and Schaumann's method, N~sh,'s 
method; Cockburn and Block's modification of N1-sh1's method. 
Reliable results were only obtamed by --Klezne's method, 
GJemsa and Schaumann's method, Gzemsa and Schaumann's 

-modification of Gaglzo's method, and Barratt and York's 
modification of GJemsa and Schaum~.mn's nt'ethod Preference 
was given to Barratt and York's modificatiOn, as It only gave 

-an error of -I·r8 per cent, by which method all the analyses 
were made In duphcates. Altogether 1:,668 estimations were 

• made by this method. 

6. It was found that Ramsden and LJpkm' s " defaecatwn ,,. 
process greatly assisted the quahtabve and quantitative 
-estimation of qmnme In the unne 

7· It was found -

(I) That the excretiOn of qmmne showed marked mill
vidual and daily differences 

(2) That there was no appreciable difference m the 
excretiOn of the bi-hydrochlonde of qumme If 
giVen orally, Intramuscularly, intravenously, or 
In Intramuscular and oral combination 

(3) That there was no marked difference m the excretiOn 
of the b1-hydrochlonde, hydrochlonde, hydro
bromide, bi-hydrobromide and sulphate If given 

_orally. 
(4) ·That -there was no marked dtfference In the excretion 

' of the salts mentioned m paragraph (3) If compared 
With that of the free alkaloid gtven orally 

csr That less qumme was excreted when giVen orally as 
the lactate or Euqmmne_ , 

(6) That the metabohsed qumme IS m proportwn to the 
, -dose giVen 

(7) That there was a tendency for the qumme to reach 
a concentratiOn of 7 to II grs. Qwmne Base per 
htre of secreted urme. 

• <- (8) .Jt was found that the specific gravity of the urme 
• was normal dunng the excretiOn of qwmne. 
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(9) It was fom1d that doses which produce 'a h1gher 
concentration than II grs. Qumme Base per 
htre of secreted urme frequently precipitate 
albumz.nur1-a 

(ro) It was observed that some unknown rusmtegrahon 
product of qmmne m the urme sometimes pro
duces dark-coloured unnes. 

(n) It was proved that the excreted qumme was un
changed qmmne. 

(I2) Qmltntne, a rusmtegrat10n product of quimne, was 
found in the urme dunng the early stages of the 
qmn1ne excretion , 

(I3) Black Water urmes were found to contain a new 
d1smtegrahon product of qmnme Th.Is new 
substance showed haemolytzc properties, and was 
proVIsiOnally called Haemoqmmc Actd The unnes 
of I3 cases of Black Water fever were Investigated 
and m I2 of those unnes Hz emoqmmc Acid was 
funnd ' ' 

(14) Haemoqmmc Actd was also found to be present m 
Malarial urmes after quirune treatment, but In 

appreciably _less quantity, the ratio bemg -
Haemoqmmc Ac1d m Black Water unnes 578 
Haemoqmmc Acid In Malarial urmes =I 

(IS} A provisional formula was suggested for Haemo
qmmc Acid, based on the analytical data so far 
at hand 

I take th.Is opportunity to express my thanks to Colonel 
Sir Ronald Ross and to Lteut-Colonel Srr Nestor Tirard for 
their permission to pubh~h these results, and for all the facih
bes granted to me to ca~ry out these Investigations. I also 
WISh to trank Lieut -Colonel F W Mott for all the kmdness 
and Interest he has shown me all the time I worked m his 
laboratory My thanks are also due to Captams G. B. 
Bartlett, W Murray and J G Thomson, and also to the late 
Mr. H Row, who were at • different times In charge of the 
laboratory 1 also thank Corporals C Biddulph and W 'M. 
Gay and Pnvateo;; R. Barr, W Cooper, A Farner~ ~ Robson 
and R. Pnce for much he1p and assistance. 
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APPENDIX I. 
Professor W Ramsden, to whom I sent a o;pecxmen of Haemoqmmc 

Acid has discovered a new test for Haemoqumic Acid, wluch 1s extra~ 
ordmanly dehcate and highly specific I append the followmg deta1ls 
whtch he, kmdly, permitted me to pubhsh m tlus Report Professor 
Ramsden states In lus letter date:ll\Iay 7th, I9I9. as follows -

•• Even a single microscopic crystal of Haemoquimc AC1d, 
kmdly supphed to me by Dr Nterenstem when a nucro~drop of 
2S per cent 1odme solutwn m 95 per cent alcohol1s added under 
a cover shp g~ves almost mstantly numerous crystals of two 
different types -

" (a) Oblong hght-brown plates wluch polanse hght as 
completely as does Tourmahne or Herapatlute 

" (b) Llght yellow needle pnsms wluch tend to group them
selves hke Phenyl-glucosazone and have compara~ 
tlvely shght polansmg power 

" Both types are almost 1nsolu ble In alcohol Both are formed 
when todme IS added In great excess 

"The test IS extraordmanly dehcate (o OI nulllgrm more than 
suffices) and IS obvwusly highly speclfic Explanation must awa1t 
further mvestlgabon " 

It must be added that Professor Ramsden failed to get the Herapath
Jorgensen test as used for HaemoqulDlc Actd With the Haemoqu1mc 
Acid I sent him 

APPENDIX II. 
In a recent pubhcatwn entitled " An Investigation upon the 

Influence of Malana on the Wasst>rmann Reactl.on" Captam J G 
Thompson and Mr C H M~lls state as follows "An Important p01nt 
definitely estabhshed tn tlus senes of observations 1s that the presence 
of qumme 1n detectable quantities m the serum m no way effects the 
Wassermann reaction m syphlllbc cases Tlus was proved by Staff
SerJeant N1erenstem, D Sc , Ph D " 

The appa.rent tmportance of these ob:;ervations warrant a descnp
tton of the methods employed by me for these expenments -

(I) In a numbar of cases qmmne was quahtatively detected by 
the Mayer-Tanret reagent after 1solat.mg 1t from the serum 
accordtng to Ramsden and Lr,pkr,n's method 

(2) In other cases qumtne was tsolated as above and preCipitated 
With an excess of 1-Io,ooo-n Wagner's reagent, filtered through 
an asbestos plug and a tube as used m the analySis of 
sugar and then titrated With freshly prepared I-Io,ooo-n 
tluosulphate solution This method gave blgher values 
than the nephelometnc method of Ramsden and L1Pk•n 

Attempts were also made to use the Mayer-Tanret reagent or the 
Planta reagent m a s1mliar way to the Wagner reagent, • e , to proceed 
as stated tn case of Method 2 and to hberate the todme With dilute 
mtnc acid and then to titrate With thwsulphate It was, however, 
found that both the Mayer-Tanret and the Planta reagent lose their 
preap1tat1ng and turb1d1ty producmg properties m a dilution of I~ 
J:o,ooo-n as requrred 

All the sera mvestlgated by me for Captam Thomson and Mr MJlls 
contained detectable amounts of qutmne. 
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II. EXPERIMENTS ON THE COMPLE
MENT FIXATION IN MALARIA WITH 
ANTIGENS PREPARED FROM CUL
TURES OF lVIALARIA PARASITES.
(P. Falciparum and P. Vivax.) 

(WAR OFFICE INVESTIGATIONS) 

By J. GORDON THOMSON, M A., M B , Ch B , Captam. 
Royal Army Medical Coq>s (T.C ), 

Officer m Command of lYialaria Laboratory, 4th London 
General H ospt.tal, 

Protozoologt.st to London School of Tropual Medlct.ne. 
THIS research was earned out for the purpose of finding a 
more accurate test for cases of malana The only certam 
method of d1agnosmg malana IS to find the parasites tn the 
penpheral blood, this IS only possible when the mfection 1s 
heavy enough to enable the patholog1.st to find parasites 
after a reasonable search in a thick film 

Many cases are admitted to hospital wtth a diagnosis of 
Illalarl.a on chmcal grounds only, and many have rece1ved 
treatment wtth qmntne before being examined for parasites, 
the result bemg that a large proportiOn of cases are labelled 
as malana on the history alone 

A differential leucocyte count in cases where no parasites 
are found ts of great assistance In d1agnosmg these cases, 
and when the large mononuclears show a marked Increase 
we can be fa1rly certain that the case IS one of malana, especi
ally when there IS a marked an:enna and spleruc enlargement, 
with a definite history of ngors and temperature 

The blood picture alone, however, With the absence of 
Illalana parasites, always leaves us In ,some doubt that the 
case 1s actually one of malana, especially 1f no parasitic 
relapse occurs while the patient IS under observatiOns Without 
treatment. 

Many cases tn the tropics have been diagnosed as malana 
which are not malana, and It IS a common error to send 1nto 
hospitals cases diagnosed as typh01d which are proved after
wards to be malana Comatose malana has again and 
aga1n been confused wtth heat stroke, wtth disastrous results 

A golden rule ought to be framed by physicians In a tropical 
country, namely, In all cases of obscure fever, before commenc
ing treatment, exannne a blood film for parasites, and, tf that 
1s negative, have a blood culture done If this were carried 
out, many mistakes and disasters would be av01ded. 
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On treatment by qumme (X grs t 1 d ) malana parasttes 
rapidly disappear from the penpheral blood, so that about 
the fourth day asexual forms are so scarce that, as a rule, 
they cannot be found even after prolonged search (vtde reports 
of Captam Gardner and Mr Row}. 

Many methods of treatment have been tned, but there 
is no accurate means of diagnosmg whether the patient is 
absolutely cured or not We know that treatment must be 
contmuous and prolonged 1f relapses are to be avmded, but 
we are never able to guarantee that the fever will not return. 

If a disease 1s not cured, and a specific orgamst:p. is still 
present In the body 1n large enough numbers to produce a 
certain quantity of antibody, we know that If we can produce 
a specific antigen It ought to be possible to deviate the com
plement The strength and sensitiveness of this reaction 
depends on the presence of sufficient antibody and 1ts specific 

.antigen 
Little IS known about the antibodies formed agamst the 

malana parasites, but there must be some, and there IS no 
doubt these play a great part m the production of a 
natural Immumty, and eventually many cases of malana 
recover Without treatment, usually after many attacks of 
fever over a prolonged penod 

Immumty IS estabhshed to a certain extent If it IS not 
qwte absolute, and In a specific complement fixation reaction 
We are able to measure the defenSIVe actiVIty of the infected 
host Complement IS deVIated or fixed when antibody 
and Its specific antigen are present m the test, and in this 
senes of expenments we have prepared a malanal antigen 
successfully In the iollowmg manner The preparation of 
this IS entirely due to the discovery of Captain DaVId Thomson 

PREPARATION OF MALARIAL ANTIGENS 
In a prehmmary note pubhshed m the Br~t~sh M edtcal 

Journal (xgx8) we descnbed shortly the technique for makmg 
antigen, so that other expenmenters rmght work along 
Similar hnes and perhaps Improve the method 

Cultures are prepared of malana parasites, ~Ither bemgn 
or malignant tertian, according to the method elaborated 
by J. G Thomson and D Thomson (1:91:3) Cases where the 
penpheral blood IS heavily loaded w1th parasttes are to be 
preferred, and, If possible, they should hatre rece1ved no 
prevwus qu1n1ne treatment 

After groWing m the mcubator at 37° C. for 24 to 48 hours, 
the supernatent serum Js pipetted off and an excess of stenle 
distilled water IS added to the remammg sedimented cor
puscules m the tube Shake well up and so lake the corpus
cutes Centnfuge and pipette off the 1ed hcemoglobm stamed 

(1:4557) F 



water, so leavmg a deposit of debns of corpuscules, leucocytes 
and parasites. Add agam '!Il excess of distilled water, shake 
up and centnfuge, and so on untll the supernatent water IS 
pracbcally colourless, and thus the whole of the h.remoglobm 
IS removed We now have a deposit of malana parasites, 
and ;~.f this deposit IS smeared on a shde and stained, we find, 
If the culture was a good one, that we have almost a sohd 
mass of parasites, With some leucocytes and the empty enve
lopes of red blood corpuscules. 

Dissolve tins sedlment 1n as small a quanbty as poss1ble 
of N fro Na O,H , and a VISCid yellow flmd 1s obtained. 
Neutralise this carefully With normal HC:r. If too much 
acid 1s added, we cause a precipitate, and this must be avmded 
(vide. D. Thomson, :rg:r8) 

So far we have found this concentrated solution of parasites 
too ann-complementary to use as 1t Is, and dllubon Is necessary 
With normal sahne The Ideal aimed at IS to obtain as con-. 
centrated an antigen as possible, which IS not too anb-com
p1ementary, for It 1s by gettmg a strong anbgen that we Will 
expect to get more sensttlve and reliable results. 

Dilute this antigen ten times With normal sahne and 
carry out a prehmmary btrabon With complement (gmnea 
pig's serum). The actual test IS that recommended by D 
Thomson (Igi8). 

Take I2 Wasserman tubes and add o·I cc of gmnea-pig's 
serum (complement), diluted as follows 

(:r) (2) {3) (4) (S) (6) (7) (8) (g) 
I~ X~ I~ I~ I~ I~ I~ I~ I~ 

(Io) (n) (/I2 ) = d1lutwns of complement. 
I/IOO I/IIO I I20 

Add to each o·I cc of antigen (diluted I In :ro). At the 
Saine time, when testing each new batch of antigen, It 1s better 
to conduct s1milar tests, the antigen bemg diluted I m 20. 
iJ: in 30, I Ill 40, I Ill SO, I Ill 60, I In 70, I Ill 80, I Ill go, and 
I in :roo It can thus be found out Without waste of bme 
which dilution can be best used which has not too much 
anti-complementary actwn This complete test Will take, 
therefore, ten rows of tubes, but It can be made shorter by 
making ]umps. For example, the antigen could be tested 
:r In Io, I m 40, I 1n so, and, If found to be unsatisfactory In 
these dllutwns, lugher dilutions could be carried out later. 

HaVIng added the complement and the antigen to the 
tubes. place them all m the Ice chest for at least one hour 
and then gtve half an hour m the water-bath at 37° C. Add 
to each tube o ·I cc. of sensitised sheep's corpuscules (3 per 
cent. suspensiOn) Place the trays tmmediately in water 
bath at 37° C , and read the result m IS mmutes. The lowe~t 
dilubon of complement wh.icb produces complete hremolysts 
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1n that time should be taken as the mtmmum h~molytic 
dose. Note the dilution of antigen whlch gives a satisfactory 
result, and dilute antigen accordingly. As I have pomted 
out, the stronger the antigen 1s the better, provided 1t IS not 
too anti-complementary So far, I am qwte unable to 
explain why some antigens are so anti-complementary, but 
further expenmental work may throw some hght on this. 

The actual test of the malanal sera 1s based on the techmque 
of Captam D Thomson (xgx8) 

Four tubes-A, B, C and D-are employed for the serum 
of each suspected malaria 

To A, B and C add o ·I cc of serum (mactlvated at 56° C. 
for IO mmutes) and diluted I In xo With normal sahne Some
times It 1s better to dilute the serum only I In 5-

To tube .. A " add complement o I cc, contaming '3! 
mmimum h~molytlc doses. 

To tube "B" add complement o·I cc, containing 3 
minimum h~molyhc doses 

To " C " add complement o ·I cc , contaimng 2! rmmmum 
h~molybc doses , 

To " D " add complement o ·I cc., contairung 2! ~molybc 
doses 

To A, B and C add o ·I cc of antigen, preferably a com
pound antigen, made up of different strains of parasites, and 
diluted ac~ordlng to what has been found necessary after 
titration agamst the complement used 

To tube "D, add no antigen, but o·I cc of normal 
sahne, so this acts as a serum control. 

Place all the tubes m the 1ce chest over the mght, and add 
to·each next morning o·I cc of sensitised sheep's corpuscules. 
Place Immediately m the water-bath, anq read the results 
qUickly 1n exactly I5 mmutes 

With each batch of sera tested, Introduce two known 
positive malana sera at least and two known negative sera, 
that IS, the sera of persons who have never had malaria, and 
which we know possess no anti-complementary action pe,. se. 

As soon as the control tubes D show comp]ete h~molysts 
and the negative sera show h~molysis, the results 1n A, B 
and C ought to be read and noted at the end of I5 mmutes 

If left longer and the reaction 1s a weak one, we fail to 
detect weak positive reactwns, an antigen control containmg 
no serum, but an equal amount of salme and 21 M H D. 
IS necessary, smce antigen may absorb complement dunng 
the mght In the Ice chest. 

If control sera are unsatisfactory, 1t is qmte Impossible 
to read the test, and the expenments Will reqUire to be 
repeated. As the reaction IS a dehcate one, wh1ch reqmres 
to be very carefully controlled, we must avmd usmg old serum, 
whtch 1s perhaps contammated, and thus develops anb-

(I4S'i7) F 2 



complementary power, apart from any specific antibody m 
it. Sera preVIously heated and kept for a few days must be 
heated again immediately before the test 

RESULTS OF EXPERil\!ENTS 0~ THE COMPLEMENT 
DEVIATION 0~ 200 CASES OF 1\IALARIAL IN
FECTION. 

It was first necessary to test the sera of known malaria 
cases with parasites present in the blood in order to :find lf 
positive results could be obtained with the antigen used. At 
first antigens were prepared from single cases of malaria and 
used lliUillXed WJ.th other strams. Separate antigens were 
prepared from benign and malignant tertian malana and 
from the spleen of a malignant tertian malana. This latter 
method of obtaining antigen may prove to be the best, but, 
unfortunately for our experiments here. we have not yet been 
able to obtatn a heavily-infected spleen. 

The spleen antigen prepared here did give pos1tive results, 
but these were weak and unsatisfactory. The actual experi
ments carried out were as follows :-

A.-PRELIMINARY EXPERIMENTS CARRIED OuT IS KNoWN 
CASES OF BENIGN TERTIAN MALARIA, ALL ·wiTH P. 
Vivax PREsENT IN THE BLOOD, UsiNG ANTIGEN 
PREPARED FROM A SINGLE STRAIN OF p~.._SITES (P. 
Vwax). 

No of 
Cases Ex
aunned. 

8 

I 

4 

I 
I 

TABLE A. 

Doses of Comple-

Cases 

Eight cases, all W1th numerous para
Sites. P. vsvaz Infecbons, no treat-
ment.. •. •. .• 

On case, P vsvaz present In small 
numbers, no treatment . • . 

Four cases, all W1th parasites present 
:lil blood, no treatment •• 

One case, ngor day before, no treat
ment. Parasites numerous-

One case, P tnvaz numerous .. 
One case, P vsvaz present. 4 doses 

of q1Uillllc, each grs. :r:o •• 
One case, P. tnuaz present, only 

30 grs qmmne • • . . - • 
One case, P. tnuaz, 30 grs qum1ne 

only • • • . . . 

+ 

+ 

+ 

+ 

One case, P. vsuaz 30 grs .q.um1ne·l ~ 
only • • • • • • , 

• Serum control 

ment • 

+ + 

+ 

+ 
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All these cases 1n Table A were done With an antigen 

ptepared from a smgle stram of P vwax (a Salomca stram) 
It Will be noted that 7 out of the 1:9 gave only weak positive 
results, and that one serum gave a completely negative 
result, although the blood contamed numerous parasites, 
the patient havmg had a ngor on the day preVIous. The 
remrumng :r:r cases gave malana postbve results, and all after 
standing In the tubes for a short time became negative For 
this reason the results must be read qmckly after the control 
serum and the known negative sera show complete hremo
lysts 

The serum which gave a completely negative result must 
have either been very deficient tn antibody or the antigen 
used was not specific to that particular stram We shall 
discuss this later under a separate section 

B.-ExPERIMENTS CARRIED OuT IN ORDER TO DETERMINE 
IF SEPARATE STRAINS OF PARASITES REACTED DIFFER
ENTLY TO VARIOUS ANTIGENS 

In thts senes of observatiOns an attempt was made to 
determme If some antigens were specific to certain strruns of 
parasites The cases under discussiOn were all benign tert1an, 
and all at the time of exammahon had parasites (P. vlvax) 
present m the blood It was thought that strams from 
Salomca, Mesopotamia, Egypt, East Afnca or Palestine 
mtght react dtfferently to different antigens. This pomt 
we have been qmte unable to settle, because It IS possible 
that the real cause of these varymg reactions 1s due to dtffer 
ences m the preparatiOn of the antigen 

TABLE B 

No of 
Doses of Com pie-

ment 
Cases Ex- Case-; 

am1ned 

13! 131 12· 2} 

ANTIGEN No BENIGN TERTIAN I I 
I 

PARASITES 
4 Four cases, P. vwax present m blood 

No qum1ne • •. • + - - -
I One case, P vtvax numerous No 

qum1ne . .. . - - - -
ANTIGEN No Z BENIGN TERTIAN 

PARASITES 
4 Four case<;, same as above .. + + + -
I One case, same as above . . . + + + -
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It IS evident from these expenments m Table B that 
, antigen No. 2 gave a much stronger reaction With these cases 
ThiS may be due to the fact that the antigen was stronger 
or to the stram of the parasites used in Its manufacture 

C.-EXPERIMENTS CONDUCTED FOR THE PURPOSE OF DETER
MINING IF SPECIFIC ANTIGENS COULD BE PREPARED 
FOR BENIGN AND MALIGNANT AND TERTIAN MALARIA. 

The first few expenments conducted led us to beheve 
that the reaction was a speclfic one, and we are still In doubt 
about tlus matter, as it Is extremely difficult to determme 
whether or not a patient may at one time or another have 
been doubly Infected. Expenence of over 3,000 mfections 
show us that It Is qmte common for a patient to have a pnmary 
infection With P. jalctpayum and afterwards return to hospital 
With a P. vivax mfechon, which seems to persist longer. 

As there are frequently no records of the parasites m pre
VIous attacks, 1t IS quite Impossible to exclude double mfec
tlons Difficulties also In the sensitiveness and strength 
of the antigen prepared seems to play a part m these 
observations. 

TABLE c 
-

Doses of Comple-
No of ment 

Cases Ex- Cases 
am1ned 

I I I z! 3 3! zt 

(1) MALIGNANT TERTIAN ANTIGEN 

3 Three cases, P falN.payum mfectlon + - - -
I One case, P vsvax .. -. + - -

(2) BENIGN TERTIAN ANTIGEN 

3 Same three cases of P falcspayum - - - -
l One case of P vtvax, same case as 

above .. + + - -

Tlus series of expenments show that there may be a 
certain speClfic action, but It also tends to show that there 
IS probably a group reaction for malana Expenments 
conducted by Noguchi and Craig seemed to prove that there 
are speCific group reactions 1n the way of complement fixation 
between Treponema pallulum, Treponema pertenue and 
Treponema mzcrodentzum, as antigens prepared from pure 
cultures of these may give complement fixatwns m the presence 
of syph1hs serum. 
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D -FURTHER EXPERIMENTS MADE BY -USING AN ANTIGEN 
PREPARED FROM SPLEEN OF A MALIGNANT TE~TIAN 
CASE AND ANTIGEN PREPARED FROM CULTURES OF 
P. V'vax 

TABLED 

Doses of Comple-
No of ment 

Cases Ex- Cases 
ammed 

I 1
3

• I zl 3 2! 

(I) SPLEEN ANTIGEN P jatcJparum 
I One case, P vtvax .. + - - -
I One case, P v1vax + - - -
I One case, P v&vaK (heavy mfechon) + + + -
I One case, P vwa~ (ngor case) .. + + + 
1 One case Mahgnant tertian malana + + + -
1 One case Mahgnant tertian Crescents 

only . .. + + - -
(2) BENIGN TERTIAN ANTIGEN 

(Results With same sera as above ) 
I One case, P v1vax + + - -
I One case, P v1vax + - - -
I One case, P vwax (heavy 1nfect1on) + + + -
I One case, P vwa.:& (ngor case) + + + -
I One case, ~iahgnant tertian malana - - - -
I One case, Mahgnant tert1an . . + + + -

Tlus table shows that certain cases gave specific react:J.on 
to the 1nfect10n found, but 1n other cases a pos1hve reaction 
~as obtamed when usmg either antigen 

SERIES OF CASES DONE USING 
MALARIA ANTIGEN COMPOSED 
TURES OF BENIGN TERTIAN 
VIVAX) 

A COMPOUND 
OF TEN CUL
MALARIA (P. 

Cases of bemgn tertian were chosen wruch had been 
mfected 1n different zones The followmg strams of parasites 
were added m as far as possible equal quantities to the same 
tube and m1xed ·-

A stram (P. vwax} 
B stram (P vwax) 
C stram (P. vsvax) 
D stram (P v•vax) 
E stram (P. vwax) 
F stram (P. vwax) 
G strain (P v'vax} 
H stram (P. v'vax) 
I stram (P. vivax) 
J strain {P vwax) 

Salomca 
Salonica 
Salomca 
Egypt 
Egypt 
Egypt 
East Afnca 
East Afnca 
Italy 
Palestme 
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It was found necessary to dilute the ongmal solution of 
the parasites I In Ioo wtth normal sahne tn order to get 
nd of the ant.Jcomplementary action. which means that our 
antigen was very much weakened 

W1th thts antigen we have obtamed posthve results With 
a large number of cases. both benign and mahgnant tertian 
malana. all of which had par~Ites m the penpheral blood at 
the time the serum was examined . 

. 
TABLE E.-EXPERIMENTS ON CoMPLEMENT DEVIATION USING 

A BENIGN TERTIAN ANTIGEN COMPOSED OF TEN 
DIFFERENT STRAINS OF PARASITES 

No of 
Cases 

2 

1 

14 

TABLE E. 

Type of Case 

Two cases P vsvax, blood drawn 
dunng ngor .• .• •• 

One case P vsvax, blood drawn two 
hours after rigor Temp 103° F 

One case P v•vax, blood drawn when 
temp. 102° F. Rigor day before 
ParaS1tes numerous . . . 

One case P vsvax Rigor day before 
Qlllillile 2 gra.uts every four 
hours for two days .. 

One case P vwax, half-grown and 
full-grown numerous Rigor day 
before • • . • . . 

Fourteen cases of P vwax, all W1th 
numerous paras1tes No treat-
ment • . • • . . • • 

One case, P v~vaK Only xs grams 
of qU1D1ne • • • • • • 

OnecaseP vsvax Two days. qumme 
of 2 grs every four hours 

One case P fakspaYum (rings and 
crescents numerous) No qlllDme 

One case P falCJpayum. Crescents 
only present . 

One case P jalCJpayum Crescents 
very numerous .. 

One case P JalcJparum (nngs and 
crescents present) 30 grs a 
day for two days . . . 

I One case P falclparum {nngs and 
I crescents present) •. 

• Set"um control 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Complement 
Doses 

+ + -

± 

+ + -

+ + -

+ + -

+ : I = 
+ ·- ! 
+ 

+ + 

+ + 

+ + 
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It wdl be noted that all these cases had parasites present 
m the blood when exarmned, and that one case, a bemgn tertian 
case, gave a completely negative result, indicating that there 
must have been extremely httle antibody present In the 
serum Negahve results m such cases are difficult to expla1n, 
but It IS qmte posstble that at certam stages even when 
parasttes are present m the blood stream, antibodies are 
scarce, probably because they have not had bme to form or 
because the patient was deficient 1n reaction to the parasites. 

TABLE F.-TABLE OF EXPERIMENTS OF CoMPLEMENT DEVIA-
1. ION IN CASES OF MALARIA UNDER VARIOUS COURSES OF 
QUININE TREATMENT 

TABLE F 

"' Doses of Comple-Q) 

t.; ment 
u 

Cases Qumtne -0 

I l 3! I 0 2} 3 2f ~ 

3 Ca.ses, p v1vax Many 7 days, qutnme, + - - I -
relapses X grs t 1 d + -· - ~ 

+ + + -
2 Two cases, p vsvax 4 days, qutntne, + + + -

Many relapses Xgrs ttd 
I One case, P v1vax Many s days, qutntne, + + + -

relapses X grs ttd 
I One case, P vsvax Many 2 days, qutnme, + + + -

relapses Xgrs t l d 
I One case. P VlVaX 8 days .. . + - - -
3 Three cases, p v&vax 9 days, qutnme, + + + -

Relapses numerous Xgrs ttd + + + -
+ + - -

I One case, P VJVCJX 10 days, qutntne, + + + -
X grs ttd 

4 Four cases, P vsva:x Re- I 4 days, qutnme, - - - -
lapses numerous X grs tld + + + -

+ + - -
+ - - -

I One case, P 1/UiaX IS days . + + + -
I One case, tnfectlon .. 16 days, qtnntne, - - - -

X grs ttd 
2 Two cases, P vsvax I 6 days, qutnme, + + - -

Xgrs ttd + + + -
3 Three cases, p vsvax 17 days, qutnme + - - -

Several relapses Xgrs tid + - - -
+ - - -



TABLE F --contJnucd . 

.,; 
Doses of Comple-C> .., 

~ ment. 

'0 Cases. Qumme. 

6 zl I 3 131 I zJ z 

2 Two cases, P. VIV-. IS days, quuune, + + - -
Several rebpses X grs. t.i d + + + --

I One case, P. wv- French •9 days, quinnle, + ± - -
case. Recent infecbon Xgrs t.1 d 

2 Two cases, P. vsva~ .. 20 days, qU1Illlle, + - - -
Xgrs tid. + + + -

6 SIX cases, P. vsvas .. z I days, qw.nine, - - - -
Xgrs tid - -

+ + - -
+ ± - -
+ - - -
+ + - -

2 Two cases, P. vsva~ .. 22 days, quimne, - - - -
X grs. tid + + - -

6 Six cases, P. vsv- .. 1 month, qw.nine, - - - -
Xgrs t 1 d. - - - -

+ + - -
+ ± - -
+ - - -
+ + - -

I One case, P. v•va• .. 38 days, XLV grs + - - -
a day 

. 
I One case, P. vsva~ .. 39 days, X grs + + - -

tid. 

I One case, P nvax .. 41 days, quiDllle, + + + -

I One case, P. v•vas .. Xgrs t1d 
5 weeks, qll1Dllle, + + + -

X grs. t 1d 
' I One case, P. wvas . 9 weeks' treat- - - - -

ment l.D Catro. 
5 weeks, t i.d, 
grs. X 

I One case, P. v•vas . 2 months' treat- + + + -
ment, qU1Illlle, 

I Two cases, P ~nvas 

Xgrs tid 
Several courses + - - -

treatment over 
3 :months 

I One case, P wva~ 3 courses of - - - -
treatment dur-
ing last s 
months 



TABLE F -contJnued 

"' Doses of Comple-

"' "' ment. . 
"' .., Cases Qu1nme 
'0 I 13•1 0 2t 3 zi 
z 

I One case, P vtvax 4 days, XC grs of - - - -
qumme a day 
Then XXX 
grs a day for 
I month 

I One case Parasites not Several long - - - -
found courses of 

treatment 
I One case, P vtvax Two mtravenous + ± - -

1n1ect1ons and 
oral qumme 
for 2 months 

I One case, P vtvax . Two tntravenous + + - -
doses and IO 
days oral qu1-
nme 

I One case, P falctpaYum Euqum1ne, grs + - - . -
and Black Water Fever Xt1d for S 

weeks 
I One case, P tnvax . Intramuscular + - - -

mJectlons and 
long course of 
oral qumme 

I One case, P vtvax . 7 Intramuscular + + - -
mJectlons With 
relapse and 14 
days qumme, 
X grs t 1 d. 

I One case, P vtvax 29 days of XXX + + -
grs a day, 
XLV grs. a 
day for a week 
XCgrs aday 
for a week, 
X grs for a 
week 

I One case Infection No qutnme for a 
long tune. So-

+ + + -
dmm sahcylate 
for rbeumat-
lSin 

I One case No malana No qutnme .. + ± - -
ever found Trench 
fever 2 months tn 
hospxtal 

I Last attack of malana 7 No qu1nme re- - - - -
years ago cently 

1 One case, P vtvax Recent II days, XXX - - - -
tnf~ctton 1n France grs a day, 7 . 

days, XV grs 
a day , 7 days, 
X grs a day 



TABLE F--c·mtznued. 

"' Doses of Complc-G> 

"' ., ment 
0 C'!S::S Qw-une 
0 

I 131 I 0 2! 3 2} z 

1 One case, P v1va.¥ Re- 7 days, XV, 6 + + - -
cent 1nfect1on 1n France hourly, 7 

days, X grs, 
6 hourly, 7 
days, X grs 
tld 

I One case, no paras1tes 2 days. X grs + - - -
found tid 

I One case, P v1vaK . 7 In]ecbons of - - - -
D1-sodlum lu-
argo! Long 
oral course 

I One case, P. v•vaK . Last fever 3 
months ago + ± - -

I One case Demed ever No qutmne .. - - - -, havtng had malana 
I One case No fever for No quxmne re- • - - -

several years cently 

I One case Long courses No qutnlne re- + + - -
of treatment over a cently 
year 

The above table shows that 1t IS extremely dJ.fficult to 
estimate what IS a suffiCient treatment for any IndJ.Vldual 
case of malana Most of these cases had many attacks of 
malaria and numerous admissions to hospttal. On each 
admission to hospttal the patient was treated With qumine 
and dJ.scharged after varymg Intervals 

A study of the results obtamed 1n complement dev1ation 
shows that certam patients react very raptdly to the treat
ment, but others remam posttive, In sptte of prolonged dosage 
With the drug It would seem to us that we have here a parallel 
m syphlhs, where 1t ts well krown teat the test results a·e 
obtamed by attacking the dJ.sease during the pnmary stage, 
and complete cure IS not uncommon. If, however, the 
dJ.sease becomes chronic, In many cases It 1s Incurable 
Inefficient treatment of malana dunng the tmhal attack onlv 
leads to dJ.fficulties, and makes the condlbon much more 
resistant to cure afterwards 

Patients who come Into hospital With malana undergo a 
course of treatment With qmmne and are dJ.scharged Some 
of thes~ return after varymg mtervals With a fresh attack, 
but others dJ.sappear and '5P"m to carry 0n Without reJapsmg, 
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or at !Past Without haVIng sufficient fever to make them ask 
adnusswn to hosp1 tal 

It will be noted that many of the above cases gave a 
posttlve result after very prolonged treatment, and that 
others became negative, but so far we have not been able 
to trace whether the patients relapsed or not 

In nearly every case where a patient had been free from 
malanal attacks for a penod of one year the blood was found 
by us to be negative 

EXPERIMENTS DONE CO-RELATING THE LARGE
MONONUCLEUR COUNT WITH THE COMPLE
MENT DEVIATION 

A few observatiOns wete made co-relatmg the large mono
nucleur leucocyte count wtth the complement devtatwn, and 
1t was found that caseS shoWlng a marked mcrease of the 
large mononucleus In every case gave a posit1ve devtahon 
of the cornplemen t. 

A few examples are gtven tn the folloWing table, where 
the differential counts were kmdly done by Mr Row, Pro
tozoologist to the Malana Laboratory 

TABLE G. 

I Complement 
DeV1at1on 

Case Relative Leucocyte Count 

z! I 3 I 3! I 2! 
I 

l Large monos , I 2 5 p~ cent + - - -
I Large monos , 8 per cent + +, - -
I Large monos, 13 per cent + + - -
l Large monos , I I 5 per cent + + + -
I Large monos. 10 5 per cent + + + -
I Large monos , I 2 5 per cent + + + -
I Large monos , I 3 • 5 per cent + - - -
I Large monos , 6 5 per cent + - - -
I Large monos , S 5 per cent - - - -
I Large monos, 4 per cent .. . . - - - -

The presence of qwmne m the blood 1n detectable quan
tities 1n the serum dtd not seem to affect the test for the 
deVIabon of complement A large number of known cases 
of sypluhs were tested agamst rnalanal antigens and were 
found to gtve pos1ttve results, and 1t IS therefore necessary 
to exclude thts disease, whtch ts eas1ly done by haVIng an 
ordmary Wasserman reach on done on the serum. 

In another sectwn we show that the Wasserman reachon 
for syph1hs IS In no way affected by an attack of malar1a. 



CONCLUSIONS. 

:r:. It IS poss1ble to obtam a deVIation of the complement 
m cases of malaria by usmg a specific antigen prepared from 
cultures, or from antigen prepared from heaVIly mfected 
spleen pulp. 

2. How far the test wlll prove to be of practical value 
in diagnosis 1s difficult to estimate, as the test 15 a dehca.te 
one and subJect to great error, especially tf the test I5 prepared 
by an unslalled observer 

3· The effect of treatment seems to vary greatly Some 
patients react more qmckly to qumme than others. Tins 
may mean that the para~te ts more resistant tn some cases 
or that the body of the host IS able to react more strongly 
1n certain indiVIduals when qmmne IS admimstered. 
, 4· The method of· prepanng antigen 1s a new one. It 
ts not a watery nor alcohohc extract, but a complete solution 
of the whole parastte, and we would thus expect It to contam 
the specific substances necessary for a good reaction In the 
presence of antibody 

5· Positive reactions are obtamed With syphilitic sera .. 
but this is probably due to hpp01dal substances, and IS not 
in any sense a specific reaction 

6 The expenments conducted so far pomt to the possi
bility of a specific reaction for bemgn and mahgnant ternan 
malana, and there IS evidently a group reactiOn as well It 
IS thus better to use a compound antigen made up of many 
different strains of malarial parasites 

7· To every batch of ten sera tested, tt ts adVIsable to 
Introduce two known negative sera, which are known to 
have no anticomplementary action per se 
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(vm) Unsmtable waters 
(e) Detectson of Anopheles Laroa and Pupt:e 
(f) Methods of seaYch and equ&pment 

V LIST OF l\JILITARY CENTRES INSPECTED BY THE AUTHOR II3 

I -GENERAL CONSIDERATIONS 

\V1th the exceptiOn of the Aldershot Command, m which 
a more detruled survey was earned out 1n I9I7, Investigations 
of malana conditions have been confined to those nuhtary 
stations and camps m England where the actual or possible 
presence of malana-mfected soldiers called for specral pre
cautiOns In the case of certam camps near popular resorts, 



and especially in seaside towns and others where soldiers are 
billeted, the interests of the civilian mhabttants have been 
kept In view ; but, as a general rule, the prevention of 
malana among the troops in the Umted Kingdom bas been 
the chief consideration. 

A hst of military stations and camps that have been 
visited and inspected by the speciahst malana officers smce 
June, X9I7, will be found as an appendix at the end of th1s 
section. 

It will be ea.slly understood that military considerations 
have made it necessary to concentrate troops-mcluding 
malaria subjects and other low-category men-m just those 
parts of England (East Anglia, Essex, Kent and Sussex) 
where ague was prevalent in the past and where Anopheles 
mosquitos are plentifully dtstnbuted to-day. Moreover, 
the kmd of country smtable for summer traming-camps often 
possesses those physical features that are commonly associated 
wtth mosquito-breeding areas. This pomt 1s well and fre
quently illustrated in the Aldershot Command. Camps situated 
in parks and private grounds, also, are often surrounded by 
ideal mosquito conditions, and, m the case of small units 
billeted in or camped near farms it is rare not to find mosqmtos 
and their larvre in. more or less abundance 

H.-SCHEME ADOPTED IN MAKING SURVEYS OF 
MILITARY STATIONS AND CAMPS. 

As a matter of course and courtesy, the Officer Com
manding and the Senior Medical Officer have always been 
consulted with regard to the proposed inspection of any camp 
or barracks, and where posstble the gmdance and help of the 
Sanitary Officer have also been sought and obtained. 

Next, a study is made of any local maps that can be seen, 
and the maps that have proved most generally useful are :
(i) A quarter or half-inch to the nule Ordnance Survey 
map, which gives a general idea of the geography of the 
district ; (u) a SIX-mches to the nule 0 S. map, which, through 
its conventional signs, shows the physical features of the 
neighbourhood; (m) a twenty-fi.ve-mch to the nule map or 
sketch plan, which depicts the vanous tents, huts and other 
quarters comprising the camp. and also shows in more detail 
the relative positions of the various natural and artJ.fi.ctal 
collections of water. 

Before beginning detailed mspectlons, the practice bas 
been to take a walk round the outskirts of the camp, notmg 
the general lie of the land, marking the pos1tJ.on of any farms 
and obvious collections of water, and, where poss1ble, obtaining 
information from the M 0 H , local naturahsts, and old 
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mhabitants. Enqwnes about collections of water should 
be accompamed by exact descnpbons of hkely breedmg
places, for, In the Imagmatwn of many, nothing less than a 
nver or large marsh need be considered In connectwn With 
mosqwto breedmg 

\\'hen examining, too, the medical Inspection room records 
of "mosquito bites," It IS necessary to discnmmate between 
those mJunes which are received actually 1n the sleeping 
quarters and those which are rece1ved while the men are 
amusmg themselves out of camp. otherWise a wrong rmpres
SIOn of the mosquito mcidence of the camp IS obtained. In 
some cases, moreover, the " b1tes " are not Infhcted by 
mosqwtos at all, but by a small evenmg rmdge, Cul1-coides 
nttbeculosus An 1ncreasmg number of people, however, are 
becommg personally acquamted With mosqwtos, and when 
some of these say that they are " bitten " m the hut or tent 
after "hghts out" by Winged msects that "keep buzzmg 
about.'' It IS fairly safe to mfer that the quarters in question 

-are VISited by some kmd of mosqwto, and that very probably 
Anopheles 

It has not been expedient as a rnle to examme soldJ.ers' 
sleepmg quarters for mosqwtos at mghts, and the practice 
has been to mspect huts, &c. as early In the day as possible, 
when the men are on parade or otherWise engaged out of 
doors. Smce this practice has been universally adopted 
the comparative results of barrack Inspections are of some 
value, though the day-trme census of Anophel-mes does not 
giVe the actual number that may VISit the huts at mght 

In the case of a camp where It IS thought that a case of 
locally-contracted malana has occurred, the quarters 1n wh1ch 
the patient was actually sleepmg when taken Ill are, of course, 
carefully exammed, together With those m the Immediate 
neighbourhood But after enqwnng mto the question of 
the patient's movements dunng the three weeks pnor to 
his attacks, It has sometimes been necessary to VISit also 
a neighbounng outpost, musketry camp or. hospital, where 
the soldJ.er m questwn may have been posted or detamed. 

In routme day-bme Inspectwns It IS sufficient, as a rule, 
and for reasons to be mentioned later, to mspect only those 
quarters which are nea:est the proven breedmg-places. 

The search for breedmg-places-though often earned out 
synchronously with the mspectwn of quarters-is con
vemently conducted In the afternoons and evenings, when 
the men are more frequently found m their quarters, and 
when the bme IS more pleasant for walkmg It IS well to 
begm the search for larvce with an mspectwn of the actual 
barracks or campmg ground, even though one IS assured 
that there IS " not a drop of water to be found 1n the camp, •• 

(B I4557) G 



and tlus precaution IS especially necessary rn d1stncts that 
happen to possess a marsh w1thrn walkmg distance of a camp. 
Two Instances are recalled In wluch marshes were thought 
to be responsible for the presence of mosqmtos 1n camp, when 
Anopheles larvce were found rn 'plenty w1tlun a few yards of 
the camp headquarters 

Often, too, rn the present-trme camps cottages and cattle 
sheds have been left undisturbed In the rmdst of the hnes. 
It IS imperative, however, to make a thorough tour of 1nspectwn 
of the confines of the camp or barracks, and the practice has 
been to confine such mspecbons Witlun a rad1us of half a rmle 
from the penphery of the camp. 

IlL-NOTES CONCERNING ADULT AXOPHELINES. 

(a) HABITAT 

Permanent Bmldmgs -In stone or bnck barracks, such as 
eXISt at Aldershot, It was found that Anopheles seems to 
prefer small rooms rather than the large dorm1tones, so that.• 
rl in a set of barrack bmldmgs, the married quarters, for 
rnstance, contamed no Anophelmes, xt IS very unhkely that 
these insects will be found m the adJommg large barrack
rooms. 

MosqUitos of all kmds, mdudmg Anopheles, have been 
found in greatest numbers In those houses or barracks that 
are surrounded by gardens, shrubbenes or woods, and "here 
the bmldmgs themselves are creeper-clad. In several cases 
1t has been noticed that, whereas rn summer the Culzcmes 
predormnate In the lower rooms, the Anophelmes seem to pre
fer the upper storeys, which, of course, in many cases, contain 
the sleepmg rooms. An exceptiOn to this, however, occurred 
in certam cavalry barracks, m v.luch the men's quarters above 
the stables were smgularly free from all mosqUitos Not 
only are the upper storeys of houses and barracks favoured 
by Anophelmes, but 1t has very frequently happened that m 
particular rooms Anophdmes are rcstmg out of reach lugh 
up upon the walls or ceiling, and preferably near a corner 
of the room. The retiring disposition of A nophelmes ts 
also shown by the v. ay in wluch they often h1de m cupboards, 
wardrobes, curtained recesses and c1~tem rooms 

Huts.-Those huts that have dark mtenors are often 
difficult to exarmne for mosqmtos ; but at the same trme 
very careful mspechons dunng the day frequently fail to 
establish the presence of Anoplu:lznes, even though they 
may be prevalent in other parts of the camp Possibly many 
huts, and especxally those used as wards m hospitals, are 
too well lighted and too well ventilated to make them popular 
With A nophdes. A.nophelme mosqmtos, ho"ever, have been 
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found m the ~mill service ro01ns w1th v.htch the more elaborate 
type of hut ts furm~hed \Vhen seen m the ordmary kmd 
of hut Anophelwes are generally discovered on the rafters 
(when they a1 e occasiOnally closely simulated by blackened 
tags oi wood). beneath the clothes shelves, and espectally 
111 the cornus This pred1lectwn for corners IS not confined 
to the case of huts, but apphes to all compartments , more
over. the tnost popular corners are those wluch flank the 
doorway, smce presumably these positions are the least 
lllummated and the most free from draughts It IS also very 
common to find that the men who most complain of bemg 
bitten at mght are those who occupy corner beds It may 
be mentwned here that repeated mvestlgahons bv the writer 
have failed to show that Anophelmes m England lude beneath 
bedsteads, as they are so fond of domg In West Afnca 

Canvas Quarters.-It rmght be latd down almost as a 
rule that, If m a mLxed camp no Anopheles can be found In 
the marquees and tents, then none wtll be found in the huts 
or permanent bmldmgs used by humans Trme after time 
1t has happened that, after searclung barrack rooms and 
huts In vam, a VISit to a netghbounng marquee or tent has 
shown Anopheles at once 

A tent, perhaps, admtts of quicker and easier tnspechon 
than any other kmd of sleepmg quarters In the day time, 
at any rate, the Anophelmes are almost always confined to 
the " cup " of the tent or the upper part of the pole If 
none are detected 1n these positwns, a poke round With a 
stick will often dtslodge an msect or two In the case of 
marquees Anopheles agam conforms to rule by settlmg on 
the roof, out of reach, and espectally near the m1dnb It 
should be added-that a few try to escape detectwn by hidmg 
between the folds of the curtain near the entrance or behtnd 
the short curtam at the edge of the "fly" Here, agam, the 
corners of the marquee are the most promtsing places In which 
to look MosqUitos on occasiOns have been seen retreatmg 
through the ventilators to the space between the mner and 
outer·· flys" of hospttal marquees, but 1t IS ddlicllit to detect 
and dislodge msects In such circumstances. At the present 
tnne, however, bell tents are not usually provided wtth an 
outer fly 

Nmt-sleepuzg Quarters -Durmg the summer months tb,e 
ceilmgs of barrack ablutwn rooms at Aldershot have been 
seen hterally brown With C ptptens,•wtth, perhaps, here and 
there an Anopheles Dampness does not seem to have the 
attraction for A nop!teltnes whtch 1t undoubtedly possesses 
for Culzctnes These ~pectfic tdwsyncrastes are even more 
marked m the case of mosqUitos wmtenng 111 cellars.. smce 
the Cuhctnes select the damp patches of the wall, while the-
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Anophelmes are confined to the dry parts The dark end 
of corndors, coal sheds and pnv1es are special summer haunts 
of Anopheles. 

DomestJc Ammals' Quarters -In no human habitation 
dunng summer or wmter has a day-time search shown such 
quantities of Anopheles (chiefly A macuhpenms) as have 
obtamed In certam ammal sheds In order of precedence 
p1ggenes, stables and cow-byres, when respectively occupied, 
are the chief Anophelme resorts Rabbit hutches and poultry 
sheds are not apparently used as restmg-places by mosqmtos 

It would almost seem as lf the near presence of certain 
domestic ammals provided a valuable counter-attractlon to 
mosqllltos, for a large proporhon of the female msects found 
1n these anrmal sheds, &c, have shown signs of a recent 
blood feed, and presumably the respective ammals have been 
the v1cbms Thus, In a boatman's cottage on the Aldershot 
Canal no Anophelmes were seen m the cottage proper, but m 
a stable under the same roof, and 1n wh1ch goats were kept, 
A1wpheles could always be found, and durmg the summer 
and autumn a large proportiOn of these were blood-fed 

At Walton, only some half-dozen Anophelt.nes were found 
1n over IOO occupied rooms of a certain hospital, while 1n 
five ptgstyes a few yards away 45 Anophelmes were counted 
In five mmutes 

Lastly, particular attentiOn was paid to a large mansiOn 
1n N orlolk, where a detachment of " Y Scheme " men was 
quartered Not a smgle mosqmto could be seen m the house 
Itself, nor were any found In the gamekeeper's house IOO 

yards away. Among the home farm bmldmgs (which mcluded 
the gamekeeper's house) were some stables and wagon sheds, 
used by horses of the R AS C. In these stables A macul&
pennJs and A b~Jurcatus were m plentiful eVIdence 

Just as tents may be regarded as valuable cntena m the 
case of camps, so may farms be looked upon as very Important 
test places when enqlllTlng mto the Anophehne mctdence of 
a distnct. :M:enhon has been made of the mevitable frequency 
With which camps, large and small, are mtJmately associated 
With farms or farm buudmgs, and m at least one mstance 
farm mosqmtos have been responsible for a case of mdigenous 
malarta 

In cattle houses especially, and mother places frequented 
by spiders, Anophelmes have a very marked hab1t of hangmg 
ftom cobwebs, though they seldom seem to be caught m the 
snare. In a typical Anopheles-haunted stable festoons of 
ng~d Anophehnes may be seen hang~ng from the dusty webs 
that bndge the corners of the stable, and If none are seen In 
these positions they wtll often fly out If the stick IS poked 
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among the dtrty cobwebs 111 the roof above the manger. A 
stir up, too, IS often needed to convince an untrained onlooker 
that the pendant mosqmtos are really ahve and not the 
Inanimate rematns of a spider's VIctims 

(b) IDENTIFICATION OF ANOPHELINE MOSQUITOS 

There IS no need to re1terate what IS so often wntten 
about the charactenstlc dtfferences between the pose of 
Anopheltnes and Cultcznes respectively It ts generally a 
vertical plane, however, which ts chosen to Illustrate the 
respective attitudes of typ1cal Anophelmes and Culz.cz.nes, 
and, provided an msect 1s vtewed from several pomts {It 
must be seen m profile), there IS seldom much difficulty-as 
far as females are concerned-m dtshngmshlng the hump
backed sprawhng Culzcz.ne from the longer-legged and more 
dehcately-p01sed A nophelme. 

In the case of male Insects, however, the Idenbficabon 
1s not always qmte so easy, smce the long, feathered palpi 
and plumed antennre of certain male Cultcfnes appear to 
straighten their backs and make the restmg position of these 
msects clo~ely resemble that of the A nophelmes. 

As regards a honzontal plane, the position of a mosqmto 
relative to the surface on which It rests IS of less Importance, 
smce the body of any mosqmto--especmlly when dtstended 
With blood-may tend to hang more or less vertically. 

Possibly owmg to Its spotted wmgs and formidable aspect, 
Theobaldta annulata has, by the ummtlated, been more often 
mtstaken for Anopheles than any other mosqmto Its com
parative largeness, coupled with 1ts bnndled legs, however, 
should make the dtstmctwn clear, whatever the sex of the 
msect Among other Dtptera some small species of Crane 
fhes (Tt-pula) have. often been brought in as Anophehne 
mosquitos by those not sufficiently acquamted w1th the dis
tmcttve mouth parts of mosquitos At a distance some of 
these Crane files may closely resemble an Anopheles, but, 
as a rule, the wmgs of a Ttpuhd fly when at rest assume a 
pear-shaped contour, w1th the apex forwards, whtle the edges 
of a Cuhc1d's wmgs are practically parallel 

On more than one occasiOn a place has been descnbed as 
"swarmmg With mosquitos," which on InvestigatiOn have 
proved to be Chtronomus sp In 1ts flight a Chzronomus 
certamly does resemble very closely a mosqmto, but It ahghts 
much more qmckly and deliberately when dtsturbed, and a 
closer mspechon shows, among other thmgs, that the wmgs 
when closed do not, In the case of the common spectes, cover 
the extremtty of the abdomen as IS the case With mosqmtos. 
A Chzronomus fly, also, often has Its front leg<; free In the air, 
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while a rnosqutto always has these hmbs fixed, but ts fond of 
wavmg Its hmd legs 

One of the Wmdow Fhes (Rhyphus Jenestralzs ScopolJ) 
can look very bke a mosquito, and may deceive the very 
elect The fly IS often sent to the Bntlsh Museum as A. 
maculJpennJs R fenestral~s has spotted Wings hke A macu
lJpennu, but the msect IS of stouter build than a Cullcld and 
has no ptercmg mouth parts 

In the dark corners of rooms and 1n outhouses the larval 
cases of the case-makmg Clothes Moth (Tmea pelllonella) 
when hangmg from the ceiling, srmulate dependent Anophe
ltnes, but a close Inspection soon dispels the illusiOn 

Lastly, blackened tags of cobwebs and small, dark pro
Jections from unplaned rafters often resemble A nophelmes 
very closely, but the stick soon clears up the pomt 

(c) RANGE OF FLIGHT. 

The questions as to how far Anophehnes can, and usually 
do, travel are frequently asked, but such quenes are difficult 
to answer w1th any degree of assurance As a work1ng basis 
It has been the practice to con~1der any breedmg-place Withm 
half a mile of the outskirts .of a camp as potentially dan
gerous, but 1n most cases the probable source of rnosqmto 
supply has been much nearer horne than this 

On several occasiOns 1t has been noticed that \\here the 
supply of Anophelmes IS moderate the JOurneys of Anophelznes 
m quest of blood or shelter have been arrested at the hne 
of huts or tents nearest therr breedmg grounds \Vhere the 
supply 1s more plentiful some msects will go beyond the first 
hne of huts, and will be found In drm1mshmg numbers among 
the huts behmd the first hne 

In the case of a large trammg area at Thetford 1t appeared 
that the msects had used vanous camps and Isolated groups 
of sleepmg quarters as steppmg-stones, so to speak, 1n order 
to reach a large camp whlch was more than half a mde away 
from the nearest breedmg place 

No migratlons of Anophelmes have been observed m any 
of the d1stncts VISited. The keeper of the Parkestone Golf 
Lmks, near Dovercourt, descnbed what he considered a swarm 
of rnosqmtos, which passed over the ne1ghbounng market 
gardens about 7 p m on a summer's evemng m August, 
I9I7 The nm"e of the Insects was said to resemble that of 
a passmg tram. There IS no expert evidence that the swarmmg 
InSects were mosqmtos, though 1t may be sa1d that both 
Anophelmes and Cuhcmes were extremely plentiful m the 
dlstnct dunng tlie autumn of :rg:r8 



(d) SPECIES OF A nophelmes. 
As far as the mspecbon of stations and camps m England 

ts concerned, the commonest species of Anopheles has proved 
to be A. macultpenn~s Though not uncommon, A. btfurcatus 
has been seen much less frequently and then generally in com
pany With A. macultpennzs On several occasiOns It was 
the smaller s1ze of A b~Jurcatus that led to Its detection 
A plumbens (ntgnpes) has not been 1denbfied by the wnter 
In houses or anrmal sheds 

As regards the dtstnbubon of the sexes, rough observations 
have shown that m the sprmg the males are the first to appear. 
Then, dunng the summer months, most of the Insects seen 
In houses are females, whtle In the autumn males are seen m 
company With females Of. the two species It was found 
at Southampton that A. mfurcatus were In evidence some few 
weeks before A macultpenms After October both males 
and females of A bzfurcatus have been found to disappear, 
while females of A. macuhpenms may be found wmtenng In 
cellars and vanous outhouses 

(e) EQUIPMENT AND METHODS OF SEARCH FOR ANOPHELES. 

A good pair of eyes and a pocket lens, together Witli a few 
test tubes and, a walkmg stick, are all that have been found 
necessary for mosqmto huntmg Each type of bmldmg or 
quarters has 1ts special Anophelme retreat (see preceding sec
bon), and these are carefully worked first 

The stick IS mvaluable for pokmg mto otherwise maccess1ble 
corners and crev1ces, and for moving on a mosqmto Into a 
posthori more smtable for Its capture It also enables liVIng 
mosqmtos to be d1stmgmshed from dead msects and other 
tnammate obJects The stick, too, 1s useful for stnkmg 
bundles of clothes, curtams and other objects on, or behmd, 
which Anophelznes often lurk, whtle 1n small rooms the fumes 
of tobacco smoke will often make mosqmtos appear It IS 
rarely worth while spendmg much time mspectmg rooms 
that are exceptionally well lighted by many wmdows 

IV -FIELD NOTES CONCERNING AQUATIC FORMS 
OF ANOPI-IELINES 

(a) NAKED EYE APPEARANCE OF Anophelt:ne LARV.£ 

The newly-hatched larva 1s only JUSt vtstble to the naked 
eye, and suggests more than anythmg else, perhaps, a mmute 
thorn Until It IS about half grown the Anopheles larva 
(A macuhpenms and A. bzfurcatus} IS conspicuously black 
m colour The later moults are accompamed by varymg 
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changes m colour, so that grey, green, brown, brownish red 
and blackish specimens have all been seen 

Besides the general colounng-which often closely corre
sponds Wlth that of the surroundmgs-It has been frequently 
noticed that some larvre are marked on the dorsal surface 
by a cham of hght blotches Others, agam, show a median 
design, extendmg from the head to the tau, and this design 
may be a famt hlac, cream or cmnamon m colour. These 
marlcmgs, which are often very beautuul, make the larvre 
very noticeable on the water, but, as far as observations go, 
larvre so ornamented do not give nse to Imagmes wmch differ 
from those emergmg from the plamer larvre 

As stated before, a young· Anopheles larva resembles a 
thorn, the pomt bemg the tail The tail contmues to be 
narrower than the head, thorax and first abdommal segments, 
but the fore parts of an Anopheles larva are not so prepon
deratmg In SIZe as they are In the case of C'ultczne larvre. 

(b) HABITS. 

The peculiar way m wmch Anophelzne larvre chng to the 
under part of the surface film serves to distrngwsh them at 
once from larvre oi the Cuhczne group and from other aquatic 
associates. But the charactenstlc pose, parallel Wlth the 
surface of the water, IS sometimes adopted by the larvre of 
Dtxa that have been dnven out mto the open water. In 
therr movements also the Anophelme larvre d1ffer from the 
Culzcmes and do not so easily take fnght In a laboratory 
the mere walkmg past the aquaria IS sufficient to send the 
Cult.ctnes scurrymg down to the bottom of their Jars, while 
the Anopheltnes contmue browsmg unconcernedly at the 
surface In pools, too, If d1sturbed Wlth a stick, the Anophe
hnes edge away by" scootmg" backwards across the surface 
If the teasmg contmues they take cover m some httle recess 
beneath the bank, or perhaps stealthily smk to the bottom 
Here they may sham dead In a wonderful way, and It IS not 
uncommon to see Anopheles larvre bemg rolled over and over 
Wlth the sed1ment at the bottom of the d1pper, until the water 
comes to rest, when they sudderuy spnng to hfe once more 
and fuck therr way to the surface W'hen m the dipper, too, 
Anopheles larvre show far more tendency to arrange them
selves along the sides than do Culfcmes 

In the maJonty of cases Anopheles larvre have been found 
unassoc1ated With Cuhcznes, and the Instances In wmch the 
two kinds of larvre have been found hvmg together Include 
all the recorded cases of artificial breedmg-places, such as 
tanks, barrels, boats, &c 



:ws 

(c) CHARACTERISTICS OF TYPICAL A nophehne BREEDING
PLACES. 

:r. The water should be of a certaz.n depth and temperature. 
fat.rly clean and practtcaUy motMnless 

It IS dlffi.cult to say If there 1s any hrmt m depth, for, 
while larvre have been found In shallow depressiOns which 
dtd not hold more than a cupful of water, they have also been 
taken from the middle of a Thames backwater, where the 
water was nearly 6 ft deep. As a general rule, however, 
they have been taken In waters, or In those parts of natural 
waters, where the bottom could be reached With the dipper. 

As regards the temperature best smted for the develop
ment of Anopheles larvre, 1t may be said at once that no 
accurate observations have been made It 1s certainly a fact, 
however, that A. macuhpenms prefers waters that are warmed 
by the sun, and they have been known to disappear from 
such places when the water has become cold. A. bz.furcatus, 
on the other hand, has been found m deeply-shaded ditches 
1n the summer, while m the wmter larv.e have Withstood 
bemg embedded m Ice 

The typical Anopheles breedmg-place IS one in which the 
water IS transparent, though easily muddled by rusturbmg 
the Sides and bottom of the pool Larvre have been taken, 
however, from trenches where the water was opaque With 
earthy matter 1n suspensiOn, and s1muarly from ponds. 

Almost always It has been noticed that Anopheles prefers 
still waters, and 1n large ponds, where the mam surface has 
been ruffled w1th the Wind, larvre have only been found in 
those sheltered nooks and httle bays where the water IS more 
or less undisturbed. :Moreover, m large expanses of water 
1t IS the leeward shore, agamst which much flotsam and jetsam 
has been thtown up, that larvre have usually been found 
In the same way, It 1s the small bays and bends which afford 
retreats for larvre In those nvers and streams where there 1s 
a permanent flow, or where the current IS Intermittent and 
dependent on storm water In some cases It has seemed 
reasonable to suppose that the presence of larvre 1n nvers 
and streams was due to the fact that they had been brought 
thither either as eggs or larvre by floods and rams, wruch 
had scoured out their onginal homes. ~ 

2 The Breed,mg-place should be Exposed to the Sun for 
Part of the Day.-As far as A macult.pennts IS concerned, It 
may be satd that all the breeding-places which have been 
exammed had this m common, that, for at least part of the 
day, they were exposed to the sun, and, m the maJonty of 
cases, the breedmg-places were open to the sun all day. The 
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Aldershot Canal furmshes a good example of this fact, for 
while Anopheles macultpenms IS widely distnbuted m those 
sections of the canal that are situated among meadows or 
open heath, larvre have not been found m those heavily shaded 
reaches such as are found at Deep Cut It IS not easy to say 
how the sun affects the larvre, whether directly by means of 
heat or hght rays, or mdlrectly by mfluencmg the growth 
of vegetation m the water 

3 There should be a Cerlam Amount of Vegetatton Growtng 
tn or close to the Water.-In the vast maJonty of cases Anophe
lsne larvre have been found 1n waters contammg some form 
of aquabc flora Such breedmg-places may be descnbed as 
" natural " 1n contradistinction to " arhfinal " breedmg
places, such as tins, tanks, barrels, &c , where the vegetatiOn 
1s either very scanty or entirely absent Some Interestmg 
excephons to the general rule are recorded In the subsequent 
hst of breeding-places, and are noted In the nommal roll of 
places Inspected The flora most commonly associated 
With Anopheles breedmg-places 1nclude vanous Algre, such 
as Sptrogyra, Chara, &c ; Duckweeds (Lemna mmor, and 
less commonly Lemna tr1.sulca) and certain Pondweeds, more 
particularly the B oad-Leaf d Pondweed(Potamogeton aqua
tscus) and the Grassy Pondwe"ed (Potamogeton gram~neus) In 
nvers, canals and dykes the Yellow Ins Flag (Lyszmachus 
'tJUlgans) often forms small peaceful bavens where Duckweeds 
grow and iarvre thr1ve , or the Branched Burweed (Spargamum 
ramosum) may take the place of the Bur-reed Among the 
submerged plants In these situations the Amencan Pondweed 
(Elodea Canadense) and Hornwort (Ceratophyllum demersum) 
are the most frequently noticed Rush-fnnged ponds with 
patches of Duckweed have seldom fa1led to yteld Anopheltne 
larvre--other essential factors bemg present-and partially 
!submerged grass, wherever found, seems to b~ a favounte 
playground for Anopheles At hmes larvre seem content 
With dead or decaymg vegetable matter, and perhaps the 
most concentrated collechon (30 to 40 per dip) of Anopheles 
larvre were seen In a grotto pool near the Thames, In wh1ch 
there was no hvmg vegetation, but much debrts of fallen leaves 
and b1ts of wood 

The serru-manne waters of dykes, such as have been 
exammed at Southwold, Harwich, Tilbury, Sq,n<fwich and 
Southampton, have as the1r charactenshc flora two cunous
lookmg green Algre (Enteromorpha compressa and Entero
morpha tntestmahs) These plants often extend throughout 
the entire length of a dyke, but m the -small clear spaces, and 
among the thread-hke leaves of the Water Mllfou (Myno
phyllum spuatum) Anopheles larva have been found, and in 
company With shnmps 
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4 In the followmg table are classified, m order of frequency, 
the vanous lands of Anopheles breedmg-places noted by the 
wnter of this section dunng his mspectlons m England and 
\Vales-

Ponds 43 
D1tches 30 
Rivers and streams 18 
Small pools • I 5 
\Vat~?rlogged fields >~.nd swamps 12 

Dykes • • IO 
.. Lakes, •• ornamenta). waters, reser- 7 

VOlTS 

Borrow p1ts 7 
1\'bl]tary trenches 6 
Barrels 4 
Metal tanks 3 
Backwaters (Thames) 2 

Boats 2 
Canal 
Concrete dra1n 
Stone trough 

(d) NATURAL ENE\H.CS AND r .... rMICAL CoNDITIONS 

:r. F1sh -There have been no Opportunttles for catclung 
and dissectmg fresh w ,ter fish wtth a vtew to estlmatmg 
their larva-eatmg propensities or otherwise. It has seemed 
probable that only young fish and small fry attack larvre, for 
the margmal shallows, where Anopheles larvre mamly disport 
themselves, are not accesstble to large fish. Also there have 
been many Instances of larvre bemg taken 1n " fish ponds ,. 
and other waters where large fish were numerouc;. 

On the other hand, 1t has been very rare to find both larvre 
and fish fry m small collectwns ot water wh1ch the latter 
could thoroughly work In some 1solated pools at Southwold 
the mtroductlon by Dr Collmgs of Sticklebacks (Gasterosteus 
aculeatus) and " M1ller's Thumos" (Cottus gobt.o was followed 
by the disappearance of the previously ex1stmg Anophehne 
larvre. ' 

In some notes on " Fish whtch Attack Mosqmto Larvre 
under Laboratory Conditions," Lance-Corporal Brook, 
R A M C., wntmg fro111 Aldershot, says .-" Mmnows (Leu
CJscus phoxmus) come easdy first as bemg extremely qmck
stghted, vorac1ous eaters of mosqmto larvre and pupre A 
medmm-s1zed minnow w11l eat a hundred larvre In a day, and 
this .ts an estimate that does not err on the stele of exaggera
tion Larvre are no sooner Introduced mto the tank than 
they are devoured-m preference to meat I have never 
seen one larva given a sportmg chance of reachmg the bottom. 
Sticklebacks are not such satisfactory larvre eaters as mtnnows. 
and-under laboratory conditions--not nearly so hardy. 
Young Carp and Tench eat larvre, but, bemg bottom feeders, 
do not see many They are also too slow In their movements.'' 
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2. Other Aqttaftc Insects -\Vlu]e the beetle Itself seem"> 
to consider mosquito larvre as beneath Its notice, the larvre 
of DytJscus margwalzs will certainly catch larvre among the 
aquatic msects and suck them to death Under laboratory 
conditiOns the larvce of certain Dragon files Will account fo 
a good many mosquito larvce 1n their charactensbc fashion 
wlule under natural circumstances It has been verv rare to 
find many A nophelmes in the haunts of Dragon fly- larvre 

Not a few larvce have been taken that were actmg as 
hosts for a small red rmte, and occasionallv larvce, espec1ally 
when kept in aquana, become affected with fungus disease 
But probably these parasites are not of much economic 1m 
portance. 

3 Frogs and Newts -Frogs have been constantly found 
m pools and ponds where mosqwto larvre were numerous, 
and It IS probable that these creatures do not prey upon 
larvce. In captiVIty newts will certamly devour larvre, and 
in one of the ponds on Southampton Common, where repeated 
exammations only resulted In the discovery of one Anopheles 
larva. newts were abundant. 

4- Ducks -At Kmmell Park It was very noteworthy 
that on two out of the three ponds winch contamed no 
Anophelines or Cuhcmes, ducks were kept These brrds 
probably keep down larvre by eatmg up the duckweed and 
by generally grubbmg about along the edges of the pond, 
thereby breakmg up any weedy Indmg-places. In the 
hterature on the subject there 1s a diversity of opm10n as to 
the efficacy of ducks as larvre controllers. and possibly m 
those cases where these brrds failed to keep down larvre they 
were not In suffiCient numbers to thoroughly work the par
ticular ponds to which they were delegated. 

5- Absence of Direct Sunltght.-There is a pomt of some 
practical Importance In connection With the dislike of A 
macult.pennis for waters that are not exposed to the sun, for 
an ill-considered clearmg of ditches and streams winch are 
shrouded in bnar and bracken may. actually encourage A 
macultpenms to breed m places that were previously avmded. 

6. Absence of VJsJble Vegetatzon -As preVIously stated 
Anophelt.ne breeding-places are nearly always charactensed 
by the presence of some kmd of aquatic flora, belongmg either 
to the Confervce, Algce or Ingher plants, and the removal of 
such vegetauon from a pond or pool will sensibly dimimsh 
the number of larvce present. In VIew of the exceptions to 
the general rule (noted elsewhere) It is not safe to assume 
that larvce will be absent from all collections of water where 
vegetation is apparently absent. 
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7 Excess of ~Veeds -The general expenence that Anophe
line larv.e are not found In ponds, &c, where the water lS 
completely covered with duckweed has been for the most 
part corroborated Very young forms have, however, been 
taken from beneath a dense mattmg of Lemna m~nor • 
possibly m such cases the eggs were laid while as yet the 
qwckly-spreadmg weed had not completely covered the pond. 

Though, as has been mentwned, Anophehne larvre have 
been found m the clear spaces among Enteromorpha compressa 
and E ~ntesttnalts, It IS nevertheless probable that, if these 
Algce are left undisturbed, so that they completely cover a 
dyke (as they often do), they must make It very difficult for 
Cultczd larvre to eJ~.ls;t 

The effect of excessiVe vegetatiOn IS piobably also seen 
In the case of some swamp and marshes, where the tall rank 
grasses, With rushes and other marsh plants, prevent the 
sun's rays from reachmg the water In which they grow Be 
that as 1t may, certain marshes-which have been examined, 
and which were supposed to be dangerous breedmg areas, 
have been found free of Anophelme larvre 

8 Unsutfable ~Vater.-It 1s perhaps unfortunate that the 
word " stagnant " (mstead of " stationary ") is so often used 
to descnbe waters In wh1ch mosqmtos breed, for the common 
1mpresswn seems to be that the more foul the water the more 
swtable It IS for mosqmto breedmg generally. Whlle some 
non-Anopheltnes, notably Culex ptplens and Theobald1,a 
annulata, Will breed In sewage, Anopheles IS much more 
particular, and, as a rule, breeds only In fairly clear waters, 
such as those mhabited by D1,xa and Ephemendce ]arvre 
The grossly contammated waters In which the " rat-talled " 
arva of Enstalts tenax and the maggot-like larva of Stra
tlomys delight are never chosen by Anophellnes for breeding 
purposes On the other hand, the little clear streams and 
brooks m which the aquatic forms of Szmuhum are cradled 
do not Yield mosqwto larvre ; nor do those streams which 
qwetly tnckle through a dense vegetation of cresses, mints 
and forget-me-nots, and which are frequented by stone fhes 
(Perltdce) and caddis fhes (Tnchoptera). Posstbly the cadd1s 
worm preys upon mosqwto larvre. At any rate, those waters 
In which caddis worms are numerous are not such as should 
be exammed very long for A nophehne larvre As a rough 
workmg rule It has been found that a prolonged search also 
1s not necessary In those waters which cannot be muddied by 
rubbmg the bowl of the dipper along the bottom of the pool. 

Brackish water m Itself does not appear to be altogether 
unswtab1e for Anopheles, as proved by mvesbgatwns at 
Southwold, HarWich and other places, but on the Avon, at 
Christchurch, It appeared as 1f the tidal movements prevented 
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the breedmg of mosqmtos m places near the nver that other
Wise seemed very smtable 

The reddish waters Impregnated w1th uon salts have 
proved consistently negative as regards all kmds of mosqmto 
larvre A sample of such water was analysed at Aldershot, 
and It was found that the bulk of the 1ron IS m suspensiOn, 
and that only a trace exists m solution. The actual figures 
were:-

Total1ron (as Fe20 3) =
Iron In solution -
Iron in suspensiOn -

2I oo parts per xo,ooo 
68 

20 32 

Poss1bly the presence of the metal mfluences larval hfe 
indirectly by preventmg the growth of small ammal and 
vegetable orgamsms that are necessary as food Also the 
flocculent hydrates In suspensiOn must offer a mechamcal 
lmpedlment to actively motile larvre 

Very rarely, Indeed, ha~e mosqmto ]arvre been found m 
the mud-less shallow pools of moorland country that have 
come under observatiOn, and poss1bly the water In such 
situations may be unpleasant to larvre on account of dissolved 
earth aods. 

In his " Medical Aspects of Bournemouth and Its Sur
roundings, x886," Dobell quotes the Rev Richard Bmgham 
as SaYJng that ague does not flour1sh m the Bom nemouth 
distnct, " as the pmson of the disease 1s destroyed by the 
acids of the heathy ground m this part of the country." 

{e) DETECTION OF Anopheles LARV.lE AND PUP.lE 

The minute Anopheles larvre may be very closely simulated 
m the dipper by vanous small mammate obJects, and par
ticularly by small thorns from gorse bushes which have been 
charred by heath fires 

Still more stnklng, perhaps, IS the resemblance between 
the black forms of Anopheles larvre and the larvre of Dtxa 
The resemblance IS ch1efly superficial, smce there are really 
many marked differences 1n the structure and hab1ts of. the 
two spec1es of insects Thus, while Anopheles larvre always 
have a tapenng ta1l extremity, Dt-xa appears square-ended, 
and this test alone Will serve to distmguish the two species, 
even m the case of mmute forms where the s1m1lanty IS most 
marked Dt-xa larvre, moreover, have a whitish ruff near 
the head, givmg It an appearance not nohced m Anophelme 
Iarvre, unless they happen to be attacked by fungus disease 
F1nally, no amount of persuasiOn will ever Induce an achve 
Anophdes larvre to leave the water and become stranded high 
and dry' on the s1des of the dipper A Dtxa larva, on the other 
hand, hkes to be made the subJect of such an expenment, 
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and wtll even loop 1ts way to a submerged finger, so anXIous 
1s It to leave the water 

No other aquatic 1nsects have been found to cause con
fusiOn, though nov1ces occasiOnally bnng In the larvre of 
Ephemertdte and Perhdte before they appreciate the fact that 
these creatmes differ from the larvre of Cullcuice m possessmg 
legs .. 

Dlffet entlal dtagnosts m the case of the nymphs or pupal 
forms of Anopheles IS not such an easy matter, and the practice 
has been to postpone dtagnosis untu-m captivity-the perfect 
Insects have emerged The transit 1n tubes or Jars, 1t may 
be noted, appears to precipitate this process It has been 
observed on many occasiOns that 1n the case of Cul1-ctne 
pools the vtstble proportion of pupre to larvre IS much htgher 
than m the case of Anopheles breedmg-places. where. though 
the larvre may be numerous, the pupre seem to be remarkably 
few It 1s, naturally, to other Cul~czd nymphs that Anophel1-ne 
pupre bear the greate"t resemblance, and the shape and 
position of the respiratory tubes afford a means of separating 
the spectes It has been observed, too, that Anopheltne 
pupre are smaller than the Cultcmes generally, and, hke the 
full-grown larvre, show a wtde range of coloratiOn Red, 
brown, green and pearl-coloured pupre have been nobced, 
whlle the Cuhcme pupre seem to range only from brown to 
nearly black 

(f} METHODS OF SEARCH AND EQUIPMENT. 

The handlest Implement for exammmg samples of water 
m whtch larvre are sought 1s a white enamelled soup-ladle, 
and the btgger the bowl the better In many such iadles the 
ha.ndle 1s conveniently semicircular tn cross-sectlon, so that 
the "dtpper" can be eastly attached by strmg or umbrella 
nngs to the walkmg-stlck, winch, agatn, IS a most useful 
accessory 1n field work 

The notes recorded under sub-sectwns (h), (c) and (d) of 
this sectwn mdtcate where to look for Anopheles larvre As 
to when field observatiOns should be earned out, 1t may be 
bald that the season for A maculzpennzs larvre extends 
apparently from about May to the end of October, while m 
the case of A btjurcatus (which, htbernates as Imperfect forms) 
the larvre may be found, on and off, throughout the year 
It has been noticed that, apart from such severe condltions 
as frost and snow, mosqmto larvre are also affected by other 
meteorolog1cal factors, such as rain, wtnd and absence of sun 
so that 1t seems unsafe to assume that any poolts free from 
larvre unless 1t has been found so under favourable condttlons. 
Ram m particular seems to be an Important tnfluence, and the 
same pools which have been found negative on a wet morntng 
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have proved posttlve m the afternoon when the ram had 
stopped and the sun was slnnmg. 

Concerrung how to look for Anopheles larvre, the practice 
has been to rely cluefly on the dipper, which 1s mtroduced 
sharply but caut10usly mto the water at the pomts where 
the larvre are suspected to be present. If, for example, a 
patch of duckweed IS bemg worked, the atm should be to 
scrape, as It were, the under-surface of the weedy patch by 
a qmck, dehberate traverse With the submerged dJpper, winch 
IS then brought smartly out of the water With the bowl full 
of water. In the case of rushes, reeds, &c., the mundated 
parts of these plants should be also " scraped " from below 
upwards, wlule the edges of streams and the httle pools and 
comers should be worked 1n much the same way as"prawns 
are sought among rocks and seaweed at low water. 

In all the above operat10ns the water should be dJsturbed 
as httle as possible, but there should now follow another and 
altogether dJfferent process, winch was taught the wnter 
by Lteut.-Colonel S P. James, LM S. It consists m stirring 
up the bottom of the pool and .. beating " all the vegetation 
groWing in and around the water, so that any larvre or pupre 
winch may be lurkmg at the bottom or lndmg among the 
vegetation are driven out 1nto the open water. The dJsturb
ance should be VIgorous and thorough, and repeated once or 
twice. Tins method has proved most useful, and where 
A nopheltnes are present the dJpper IS not as a rule needed 
to show the fact, smce the larvre can be easily seen agamst the 
muddled water. 

In some places Anopheles larvre can be pnmartl y detected 
by mere inspection, If the observer can place lnmself so that 
the hght 1s swtable for showing up obJects in the water. At 
other times, and in certam lights, when the larvre cannot be 
seen in detail, therr presence IS often indicated by the surface 
of the water showing httle puckers. Sometimes, also, the 
shadows of larvre are reflected by the bottom of the pool, 
but it takes some practice to dJstmgwsh such shadows from 
those caused by certam true surface msects and by ln
arumate objects. 

ALLAN C. P ARSo~s. Captam R.A.M C. 
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V. LIST OF MILITARY CENTRES INSPECTED BY CAPTAIN A. C. PARSONS, R.A M.C, 

I9I7-I9II:l 

~ -------------------------------------------------------------------------------~ 
Ul 

~ Place Inspected 

1 Aldershot (Marl· 
borough L1nes) 

2. Aldershot (Stan· 
hope Lmes) 

3· Aldershot (Welling
ton Lmes) 

4• Alder shot (Gcvern· 
ment Ho_J!Se) 

Character of Stahon, 
Camp, &c 

Permanent smgle storey 
barracks Vllth acces
sory buts Connaught 
Hosp1tal Included m 
these Lmes 

Permanent bu1ldmgs, 
mostly two storeys , 
manym:trncdquarters 
-good many huts
mcludes the Cam
bndge Hosp1tal 

Oldest type of perma
nent barracks, tVIO 
or three stcreys In· 
eludes many stables 

Large house standmg 
10 pleasure· grounds 
and surrounded by 
trees 

Dates 
of 

Inspectton 
Anopheles Cond1t1ons 

I -ALDERSHOT COMMAND, 

Aug, 1917 

Aug, 1917 
and Sept, 

1917 

Aug, 1917, 
and Sept, 
1917 

Aug, Sept,, 
and Oct, 
1917 

Anopheles common m 
Blenhe1m Barracks 
and Tourna1 Mess 
Breedmg m Smail
shott Bottom, Queens 
Parade and Govern
ment House grounds 

Anopheles widespread 
but nowhere plentiful 
Breedmg 10 Canal 

Anopheles rare through
out 

A noph~les common, es· 
pec1ally m upper 
stcreys Breedmg m 
a partlally filled • m 
rond 

Ind1genous 
Cases of 
Malana 

•• 

Remlrlcs 

Great numbers of Cult· 
c•nes Malana pa· 
t1ents treated at Con· 
naught Hcsp1tal, but 
A noplleles rare 1n 
wards 

No complaints of Ano· 
pheles tn Cambndge 
Hosp1tal Cultctnes 
prevalent everywhere. 

Cultc.nes comparatl\ely 
rare. 

Cuhcmes also plentiiul, 
Spec1a~ anh-mcsqu1to 
measures Vllth chlLnne 
gas earned out. 



LIST OF MILITARY CENTRES INSPECTED-Continued. 

Place Inspected Character of Stahon, 
Camp, &c 

Dates 
of 

Inpectlon. 
AnoPh• es Condlhons. 

I -ALDERSHOT CoMMAND-ronllnued. 

S· Farnbotough, Plne· New type of semt-per· 
hurst manent barracks, also 

model workmen's cot· 
tages 1n connection 
w1th lnrcraft factory 

6 Farnboro~1gh (Cove 
Pond) 

7 Mytch1tt 

Sem1·arhfic1al pond or 
reservo1r, 260 by 200 
yds , w1th 1deal rnos· 
qmto breedmg cond1· 
tlons 

Hutted camp used for 
men undergomg cour· 
ses m musketry-also 
Mytchett House 

Sept. 14, 
I9I7 

Oct s. 1917 

Anopheles prevalent in 
barracks bordeung 'On 
the Cove meadows, 
wh1ch form 1deal 
breedmg grounds 

1917 and Important breedmg 
1918 atm· centre for Anopheles 
tervals 

Sept IS, Few Anopheles m huts 
1917 nearest Mytchett Lake 

and L1ttle Mytchett 
Flash Anopheles and 
many Culse~nes m 
Mytchett House 

8 North Camp Includes some perma- Sept 20, 
nent type barracks and 1917, and 

Many Anopheles breed
mg grounds m mead• 
ows and waste places 
near North Camp Sta· 
hon 

outlymg bmldmgs, Sept 29, 
m1htary and ClVll 1917 

Ind1gen.ous 
Cases of 
Malana 

Remarks 

One of the ch1ef A no 
ph1ksfocxof Aldershc, 

~ 
Probably affects R A F. ~ 

camps and aucraft fac· ..fo.· 
tory. 

Mytchett House also 
treated wxth chlonne 
gas Ochlerotalus ne• 
morosus breeds abun
dantly m woods round 
Mytchett Lake 

Mosqmto prevalence 
ch1efly aflects clVlllan 
authonhes 



9· Blackdowtt 

u. Parbr~ght .. 

14 Ascot 

Large hutted camp on 
htgh ground v.tth some 
ongmal permanent 
buracks, 

!\linden barracks , some 
permanent butldmgs, 
but ch1etly huts, canal 
near by 

Large camp on healthy 
Slle, semi-permanent 
barracks of Pmehurst 
type 

• 
Knaphill Barracks, con

ststmg of Wokmg Gaol 
bmldmgs and wooden 
huts 

Wooden huts and bun
galows 

" lnglemere " Pnvate 
house used as W A.A C 
hostel, Situated m 
grounds near th~ Race 
Course ' 

Sept. 
1917 

19, No adults Geen, and no 
breedmg places near 

Sept 20, No adults , a few larv~ 
1917 m adJommg field 

Aug 5, 1917 
and Sept 
22, 1917 

Anopheles found on 
Aug 5, 1917, by S M 0 
m hut where mdtge
nous case occurred 

Sept 
1917 

Sept 
1917 

. No breedmg places 
dtscovered 

24, No adults seen m any 
part of camp Larva!! 
taken from canal near 
St John's Bndge, i 
mile away 

20, No adults seen m Sep-
. tember,but a few were 
takenmAug fromhut 
No s. where an mdt
genous case occurred 
Few larvre ': from a 
" fl, sh " of the canal 

Spnng and 
summer, 
1918 

Many Anopheles hiber
natmg in cellars and 
store rooms. No 
breedmg places foun~ 

Culscum also compara• 
bvely rare. 

Canal here 1s deeply 
shaded and free of 
larvre 

In September no A.no· 
phel1s se~n 

Culscmes breedmg m 
pools on parade ground 
Many mfected South 
Afncan troops from 
G E A m thts camp 

Culsctnes breedmg 1n 
enormous numbers m 
adJOlrung sewage farm. 

·vanous antt-mosqu1to 
measures earned out 
here. 

,.. 
.... 

•VI 



. 
Place Inspected 

I 5 Camber ley 

r6 Sandhurst 

17 Fleet 

18, Crookham .. 

LIST OF MILITARY CENTRES INSPECTED-continued. 

Dates 
Character of Statton, of A ~opheles Conditions 

Camp, &c Inspection 

I -.t\LDERSHOT CoMMAND-contuaued. 

Staff College, large, 
many· roomed four
storey bu1ldmg used 
by cadets Surrounded 
by trees 

Royal Mihtary College 
Two large, many
roomed buudmgs m 
open grounds w1th 
spmneys 

, , Bramshot campmg 
ground bordenng on 
Fleei pond No per
manent quarters 

Sept 17, No adults seen, larvre 
1917 breedmg m Upper 

Lake close by 

Sept • I 7, 
1917 

Sept x8, 
1917, and 
on other 
occas1ons 

One adult only seen m 
the new bulldmg 
Lower Lake and Sw1m· 
m1ng pond both nega
bve as regards larvre 

Anopheles absent from 
portion of pond near 
camping ground but 
plentiful near the 
Radway bndge at 
Fleet 

, . Tweezledown Barracks , Sept. 26, No Anopheles seen and 
no breedmg ground 
nearer than the canal 
diSCOVered, 

wooden huts and 1917 
stables 

Indtgenous 
Cases of 
Malana 

Remarks. 

Lower Lake examined 
several tlmes but no 
Anopheles larvre found 

No camp eXIsted at 
bme of VISit. Part of 
pond near campmg 
ground unsuitable for 
Anopheles, 



, , Leipsic :Barracks, used Sept. 26 •• 
by New Zealand Field 

One A nopheliS only seen. 
Larv~e taken from 
horse pond 1 mtle to 
S Wof camp 

Artillery : huts 

:ao Wellmgton College, "Heathers1de,"pnvate Oct 21,1917 No Anopheles seen, but 
large numbers of wm· 
termg Cultctnes m 
cellars 

near house, adapted as Con
valescent Hosp1tal, on 
mamroad 

2t. Hook 

22 Aldmhol (Thorn· 
hlll) 

23. Bardon 

24 Longmoor 

Sheldon's Farm Pn· 
vate house used as 
convalescent hosp1tal 
and s1tuated among 
fields 

lsolatlon hosp1tal Ad· 
m1mstrat1ve blocks 
bnck, wards wooden 
huts Gardens and 
shrubbenes surround· 
mg hosp1tal 

Large camp of perma
nent and also hutted 
budd1ngs occup1ed by 
RFAt 

Large camp chiefly· 
composed of huts on 
htgh ground overlook
mgWolmerPond. Oc
cupted by R.E , 
ROD 

Oct. 19 No Anopheles seen 1n 
the buddmg but found 
breedmg m a horse 
pond 1 mde away 

Sept 8, Anopheles common m 
1917, and permanent bUlldmgs, 
other occa- none m ward huts 
SlOns 

Several oc
castons, 
1917 

Aug and 
Sept., 1917 

Anopheles very plentiful l 
espec1ally m ' roamed 
quarters '-Breed ex
tenstvely m ponds 
near by. 

Anopheles adults com· 
mon m huts nearest to 
Wolmer Pond , lar· 

· v~e locally dtstnbuted 
in pond. 

.. 

... This hospital was used 
for malana convales· 
cents. Nothing found 
m open-atr swtmmmg 
baths of W elhngton 
College, 1 mde away. 

Used as a convalescent 
hospttal for malana 
pahents 

Cule# also very preva· 
lent Canal runs at • := 
foot of Thomhdl "'-~ 

Anopheles much more 
prevalent m these 
camps than 1n any 
military Statton m the 
North Aldershot dts· 
tnct In some quarters 
the A nopheltnes exceed 
the number of Cull· 
e~nes. 



Place Inspected 

2S Wltley • •• 

26. Th1 Bas•ngstoke 
Canal 

rLIS1Jl>.OF MILIT.j\RY CENTRES ~S;PECIED-contmued. 

O:q t~ t fl' rr '\ ~ · 
(.. l1f I ., il .. ( 

Character of Statlon, 
--camp, &c ' 

: Dates 
of 

rnspectlon 

~ , r ~r.r • .... ..,. .. r r 

'An;"'heles Conathons. ; ~ , .... ..., r ...... 

Indigenous 
Cases of 
;Malana. 

! f r--. .. 1' r .., I 

, I -.Af.DERSHoT CoMMA~~......_t;Q»t.mma •. • , , , 

Large hutted camp on 
htgh ground wtth 
wooded ravme11•near. 

· Occupted by Can.adtau 
troops ' • >r • 

Traverses· the Cqm·· 
mand. , :from •E-ast to 
West 1and roughly bi
sects the Aldershot 
Military Stabon , , 

r I 

sept. 19x7 
I 

I 
I 

Vartous oc-
1castons 

•II ..,. 

.Anopheles plentJful 
' I 

A prohfic breedmg 
ground for A nophel8s,. 
more espec1ally the 
Western porbon 
Shaded- parts appar
ently not frequented 
by mosquttosand the 

•stretch between Deep
cuts and Wokmg, 
whtch has manv locks, 
1s much less popular, 
than the reaches fur
ther west where lo~ 
are much les~ com
m\)n,r , ! ~ 

' Remarks.~ 

L I 



27 Southampton (Em- Huts and tents on the 
barkahon Rest Common Several 
Camp) ponds and many 

dttches 

28 Southampton (Um- Permanent butldmgs 
verstty War and huts Sttuated on 
Hospttal) htgh ground near Htgh· 

field Bnckfields 

29 Southa•11Pion (Mll
brook Marshes) 

30 Brotkenhurst 

31. Chnstclsurch {The 
Barracks) 

Estuanal marshes close 
to the Southampton 
Bournemouth Rallway 

No 2 N Z General Hos· 
pttal COnStS~mg of pa• 
vthon huts and mar
quees, together wtth 
three pnvate houses 
used as annexes , all 
sttuated 1n the New 
Forest 

Permanent bnck bulld· 
mgs formerly used by 
the Royal Atldlery , 
also tented camp 
Both sttuated on 
banks' of the Stour 

II SoutHERN CoMMAND 

Apnl and 
May, 1918 
and Aug 
r, 1918 

May, 1918 

May, 1918 

Aug, 1918. 

July 22-27 

No adults found m the 1 

hutted quarters or m 
hospttal tents A 
btfurcatus breedmg 
m certam small 
streams on the Com
mon 

No adults seen m actual 
hospttal buddmgs A 
macultpennu breedmg 
plentifully m borrow 1 

ptts ot bnckfields 
No anopheles .. 

I'' 

No adults seen m the 
'hospttal proper or m 
the Annexes Larvae 
of A b~fur atus found 
m dttch near mam 
hospttal 

In the stables A matu· 
hpcnnts and A btfur
tatus were common 
A macultpenms also 
plentiful m marned 
quarters " · No mos
quttos o£ any'sort m 
large barrack rooms 

Very useful work bds 
been done here m the 
matter of anh-mos· 
qutto ·problems and 
entomologtcal re
search 

Malana patients landtt1g 
at Southampton go to 
Umvers1ty War Hos
pltal for any necessary 
treatment 

Ochlerotatus dorsalts and 
0 salsnus numerous. 

''"' '"' Weather condthons very \0 
bad on day of v1s1t 

Larv~e found in a small 
bay of the Stour Just 
below officers' mess 
In the tented portlon 
of camp only two 

~ Anophelme$ seen' 



LIST OF MILITARY CENTRES INSPECTED-continued. 

Dates Ind1~enous 
Place Inspected. Character of Statlon, . of .4 nophtlss Conditions. Cases of Remarks. 

Camp,&~. Inspection Malana. 

H.-SoUTHERN CoMMAND-conl1nu~d. 

,32 Cltr~stchttrch (lford Tented camp on r ~mg July 23, No Anopheles seen in the Mal ana subJects in 
Camp) ground near Rlver 1918 tents but sohtary spe- Chnstchurch d1stnct 

Stour ctmens taken from a are posted to thiS 
p1g-stye and also from camp •. 

Chns'church (Jum-
stables on thecamps1te M 

33 Small tented camp t July 24, Camp free from Ano- N 
pers Camp) mlle from the Bar- 1918 pheles 0 

racks an1 lymg 
between the RlVers 

' 

Stour and A von 
34 Chrutchurch (Buer A temporary camp of July 25, Three tents contamed Farm also mspected, but 

Farm Camp) over 20 tents near 1918 Anopheles No larvre only one Anopheles seen. 
Buer Farm, Mudeford, could be found 
and clcse to a runnmg 
stream 

3S Ware ham Camp •• Hutted camp on htgh July 27, No adults seen m tents, No malana. subJects m 
ground along Dor- 1918 huts or stables, only a th1s camp. 
chester Road occup1ed few larvre found wtth-
by some 2,200 young m 400 yards of camp, 
soldters of Tank Re- but beyond th1s dts-
serve Umt tance there were se-

VPral hrPPthnl!' nlaeP!I 





Place Inspected 

4u. Pool8 

41 Portsmouth 

42 Wambledon 

I I LIST OF MILl~ ARY CENT~S INSPECTED-contin~ed. 

: ~,';I • .. ; '~ 1 
1
•, : 1 Dates ~ ~ochgenous I 

I Cbaractet of Stabon, I of I Anopheles Conchhons r Cases of 
1 

:, Camp, &c ; Inspechon I 1 ' '; •• ," r · • 1 'J 1 Malana. 
I , f I f ~tJ \ t: I \ \ l f II \ 

II lsouTHERN Co:t>rMAND-contanuld 1' 

' ... I I 

• • Recently brgamsed ; Aug 6, rgr81 No adults seen, but I 
tented camp on sp1t ' larvre found m dyke 
of land in Poole Har· 250 yds from camp. , 
bour ancl 'also 1n bncked 1 

1 rltS nearer the Camp : 
1.,;.. ' 

I I C 
t 1 1 ; I 

Fort Gomer, one of the , Aug. 1, 1918 
old forhficatlons of 

1 Anophelme adults were 1 

found 1n some of the 
bncked recesses of the 
ramparts Moat and 
canal exammed for 
larvre W'lth negahve 1 

Gosport A a tented 
camp adJoms 

Hutted camp on Wlm
bledon Common ac
commodatmg ~.ooo 
troops of Reserve Bat
talu)ns tondon Regt , 
all young soldters 

result • 1 

III. LONDON DISTRICT 

June 17 No 'Anophel1nes dts-
and 20 covered in some 50 

huts exammed Ncr 
larvae found except 
two spectmens m Sc10 
Pond over h'l.lf a mtle 
away from camp 

Remarks 

In the dyke only one 
larva. was noticed m 
the morning when there 
was much ram : that 
afternoon +.rhen tho 
weather was fine many 
wertr seen ' ' • 

Weather condttlons very 
bad for field work. 
There are probably 
breedtng grounds m 
the swampy fields near 
the camp. 

Some alarm had ar1sen 
m the c1Vll commumty 
because of the presence 
of malana mfected 
troops from Afnca and 
the reports as to mos· 
qu1tos on the Com-



., • t 
I 

43 Putney June 17, St£1arge and medmm 
s1zed pnvate houses , IQJ8 to 

44· Watton·on-Thames 
' (Mt Fehx) ' 

1 m Pu,tney where men 
of the 25th B1t>ahon, 
Royal Fusthers were 
quartered m early 

, spnng of 1918 

No · 2' New' Zealand 
General Hospttal com
pnsmg the manston 
(Mt Fehx) several 
huts, marquees and 
shelters The grounds ' 
slope down from the 

I Muse <t-o the- Rtver 
Thames 0 -· ._ 

'I 

45 Walton-cm-Tham~s 
(Oatlands) 

Large _ho_teJ !J_tandmg 1n _ 
f ell;tenstve grounds 1 

, overlopldng a Thames 
backwater, ·together 1 

with marquees and 
huts, the whole form-

• 1ng'~anothet .. dlVlsion
of the Nq, -~ ,N.Z. 
General Hospttal. • • 

June 20, 
1918 

June 24, 
1918 tO 
June 29, 

.1918 

~~~,..} .,""~ t t h\\1,.1 41'\ I "' 

~o adult1 A10ophtle.s" 
found, m any of • the 
r;oo rooms eX'armned • 
and .. only th•ee Cui•· 
canes were seen 

) f .. f 
A tltttt;ul.pemus and' p m 1917 

A b~Jurcattu rou.nl}. m 
practtcally all the mar-
quec:s_ an.4 ,ten_ts, no 
Anopheles seen 1n the 
huts, and only a very 
few in the permanent 
buudmgs Unusually 
large number of larvre 
found in a grotto pool 
1n- th.e grounds • Sev-
eral other . breed!.ng 
places 1n the adJOlmng 
backwaters. , and 
meadows 

Here also the Anopheles 
. were practically con- -
fined to the marquees 

: as far as the hospital 
was concerned : in 

1 the piggery they were 
~ very-numerous, breed·· 
. ing• plenbf'llllf aton~ 
shores of bacliwater 

mon, The m&ects 
whtch . undoubtedly 
caused " bttes " were 
pNbi\blt not mos 

• quttos. Th!.s camp 
was smce used as a 
malana.. concentrab'Jn 
centre · 

The , mtrs.e d.eveloped 
malana. ,.after nursmg 
Pte. Swallow She 
was gettmg attacks 
when VlStted at Brock· 

l enhurst m August, 
1 1918, 

Larvre also found m the 
1 deep central portton of 
1 t"le backwater among 
1 patches of VJI1arsJtJ 
; fl)lmphllOJdes. 



LisT OF MILITARY CENtRES INsPECTSD-continued. 

Place Inspected Character of Statton, 
Camp, &c. 

Dates ' 
of 

Inspechon, 
A noj>helss Condttlons 

III -LoNDoN Drsrarcr-eonttnued, 

46. Walton-on-Thames 
Vartous staff 
btllets m the 
vdlage 

Pnvate houses, all wtth 
gardens, m whtch 
were accommodated 
medtcal officers, nur· 
smg staff and per· 
sonnel 

41· Kmmel ' 
(Rhyll) 

Parh A large hutted camp 
wtth accommodation 
for 25,000 troops, 
stt uated on the lower 
slopes of the htll on 
whtch Kmmel Park 
and Bodelwyddan 
Park are latd out 
Nearest town Rhyll: 
Rhuddlan marshes 
two mlles to the North 

No Anopheles adults 
seen m any of the 
houses 

IV -'WESTERN COMMAND. 

In the huts Anopheles 
adults were few and 
far between, but they 
were common m 
vanous non·mtlltary 
butldmgs m and near 
the Camp 

In the great maJortty 
of the 20 ponds sttu• 
ated m the camp 
Anopheles macula pen-

lndtgenous , 
Cases of 
Malana. 

Remarks. 

Anopheles larvre to· 
gether wtth C. pspa~ns 
larvre found m a 
greenhou~e tank a~ 
Walton House 

A btjurcatus found With 
A macuhpennJs 10 a 
stable close to edge of 
camp. Number of 
adults found 10 the 
huts very small com· 
pared to the large 
number of larv.c-con· 
tammg pools and ponds 
wruch are dotted about 
amons the huts. 



48 M or fa Camp 
(Conway) 

4Q, Prees Heath Camp 
(Wlutchurch, 
Salop) 

50, Bettisfi,ld Park, 
Fhnt 

A hutted camp m the 
estuary of the Rlver 
Conway used by some 
2,ooo R E 

Hutted encampment I 
mlle from W!utchurch 
stahon and contam1ng 
'on an average S,ooo
q,ooo troops-situ
ated m open country 
W1th farms near 

Hutted camp 10 park 
grounds, of whtch a 
promment featu1e 1s 
an ornamental lake m 
the centre of the 
camp 

Aug 
1918 

Aug. 
1918 

Aug 
1918 

18, 

20, 

20, 

nu was found in 
large numbers and 
also m two streams 
that cross the camp 

No Anopheles adults or 
larvce found on thts 
occasion, 

Only two adults seen 10 
the Reserve Depot, 
A S C lmes, but plent}' 
found m cattle sheds 
at Shaw's Farm and 
Twernlow Hall Ponds 
on " Brown Moss," i 
mlle away, well 
stocked vHth Ano· 
pkeles larvce, wluch 
were also found in a 
pond at Twemlow Hall 

1 and other places 

No adults seen 10 tents 
nearest the lake 
Larvce m lake, but 
locahsed at one ex
tremity 

The marshy pools in 
wh11 .. h Anopheles were 
preVIously found to be 
breed had dr1ed up. 

About t6o" Y scheme " 
men quartered m the 
Reserve Depot, A S C. 
hnes. These were ..,. 
under careful supervl· N 
ston and treatment IJ& 

Malana cases quartered 
10 the huts furthest 
removed from lake. 



Place Inspected. ' 

St. Oswest~ Camp , , 

liST OF MIUTARY CENTRES lNSPECTEt>-continuetl. 

Dates 
I 
I 

Character of Station, of A. nophel1s CondJ.tions. 
Camp, &c Inspection. 

IV -'WBSTEIN CoMMAND-contmued. 

Hutted camp laid out 
m the pnvate grounds 
of Whittmgton Park 
Large hospital huts 
and marquees Just out· 
s1de park 

Aug, 
1918 

v. 

:u, No adults seen in the ) 
huts eomposmg hnes 
where the· md1genous 
case QCeurred, nor 1n 
other huts of the 
camp. Plenty of 
4 nopheles were found 
m the Home Farm 

, bu!.ldmgs whleh ad· 
)OID the quarters where 
the ease of ·malana 
arose Anopheles lar· 
vee were found exten
sively throughout the 
park m ponds, chtches, 
barrels and tn a stone 
horse trough Adult 
msects also plentiful 
1n the stables 'Of Whi~· 
tmgton Park 

N COMMAND1 • I 

I 

Indigenous 
Cases of 
Malaria 

I 
June 24, 

1918. 

52. Costessy 
(Norwich) 

Hall I Dismantled mans10n, 11\fay 
standmg m park w1th 1918 
River Tud w1thm so 

26, \ No adults seen m the I 
lofty rooms of • t~e 
hall but both A. 

- - -----
Remarks. 

' r 

Sp~dal watd!l are 5et 
apart for malana pa
tients at the camp 
hospita~ and there 1s a 
laboratory where all 
Imported cases of rna· 
lana are exammed 
bactenologtcally. Two • ~ 
ponds had been filled Q\ 
m preVIous to m~vec· 
tlon. Cond1hons gen· 
erally 1n and near this 
camp very favourable 
for mosquito breedtng 

Apparently the mos· 
quttos preferred to feed 
on the horses rather 



53 Thorpe-next-Nor
WJCh 

54 Southwold (Town) 

yds Farm bulidmgs 
xoo yds away on 
other stde of nver 
So " Y scheme " men 
quartered m the hall 

Thorpe M.thtary Hos
pital, m pre-war days 
the Norfolk County 
Asylum Two parts 
the older asylum 
quarters bemg Situated 
close to marshes and 
the newer portion 
with very large ward~ 
bemg built on much 
htgher ground 

Tlus town, of 2,ooo-
4,000, 1!1 roughly tn
angular m shape and 
bounded by the sea, 
River Blyth and Buss 
Creek Wtth excep
hon of a few tents on 
the common all the 
troops are quartered 
m btllets m the town. 
Inland the town 1s 
surrounded by low
lymg country subject 
to 1ioods 

i ' 

May 
1918 

June 
1918 

June 
1918 

10, 
to 

14, 

maculJpennss and A 
blfurcatus found plen
tifully m the farm 
stables Breedmg 
place certam portions 
of the River Tud 

No adults found m 
either portion of hos· 
pttal, but Anopheles 
breed extensively m 
the marsh dykes near 
the old Asylum 

Out of 14 bdlets exam
Ined m the town) 13 
con tamed adult A no· 
pkeles ; they were also 
plentiful m the Golf 
Club House Larv;e 
found m dykes .near 
Salt Creek 

I • I f I - t 

than on the " Y 
scheme " men, whtch 
was fortunate. The 
hall was evacuated of 
" Y scheme " men. 

Thts hospital was not 
considered altogether 
suitable for the treat• 
m•nt 1 o£ malanl\! pa
hents. 

M 
N 

A nophelsnes practically ...., 
.ubtquttous m the town 
J..arv;e had dtsap· 
peared from Salt Creek 
oWlDg to drammg and 
Jntroducbon of fish 
Water tn dykes 1s 
........ ~r ... h 



Place In~pected. 

5 s. Southwola, near 
Sallow Walk 
Covert 

56. Southwold, near 
Eastwood Lodge 

57 Southwold, near 
Hotst Covert 

58, Southwold, near 
Walberswtck 

59· Southwold, near 
Gaston Broad 

LIST OF MILITARY CENTRES INSPECTED-continued. 

Character of Station, 
Camp, &c 

R F A post, quartered 
in huts on heathy 
ground near woods 

Farm bulldmgs (wmter 
quarters) and some 
20 tents occupted by 
R G A detachment 
Two ponds on farm 
and marshes near 

Two small detachments 
stattoned on a knoll 
overlookmg marshes 
and near woods 
R FA m tents, 17th 
Hants tn huts 

Encampment on the 
beach close to sea, 
huts and tents 

Small hutted outpost 
near sra, N of South· 
wold 

Dates 
of 

Insp?ctton. 
Anopheles Condtbons, 

V -EASTERN COMMAND.......COtltmued 

Junero, 1918 
to June 14, 
rgrl:! 

Do 

Do 

Do 

Do. 

Anopheles adults qutckly 
dtscovered tn the 
huts 

Numerous adults found 
at 3 p m tn each of 
the tents , none seen 
tn the farm house. 
Both ponds negahve 
as regards larval 

Anopheles found 10 the 
tents but none 10 the 
huts 

No mosqmtos seen 

Anopheles found m huts 

Indtgenous 
Cases of 
Malana. 

Remarks. 

Cultmnes very uncom· 
mon A macultfJ•nnts 
and A btfurcatus both 
found, former predo· 
mmatmg. Males much 
much more numerous 
than females. 



6o. Southwo!d, near 
the Gap 

- 61. Southwold, near 
1:11 Cox's Fann 

""' ..jlo. 
Vl 
Vl 
"'-) 

...... 62. Southwold, near 
Sleepy Hollow 

'\ 63 Thetford (Com· 
mand Deplit Camp 

D1tto. 

Infantry outpost quar· 
tered m huts near farm 
buddmgs and close to 
coast 

Small hutted outpost 
camp m hollow among 
sand hills close to sea 

Camp of huts and mar
quees about 1 mile 
from Thetford on the 
Newmarket Road 
Accommodates about 
s,ooo troops, chiefly 
R E. S1te unusually 
dry. Though a dls
tmct umt the Thet
ford Military Hospttal 
(mamly huts) occup1es 
part of the s1te of the 
Command Depot 
Camp 

Do. 

Do 

June 
1918 

July 
1918, 

July 
1918 

lJ, 

2, 
to 
8, 

Ditto. 

No AnopheliS seen in 
huts 

No 111gns of any Ano· 
pheles 

None of the huts con· 
tamed any VISible A no· 
pkeles A mact4ltpen
nu and A b'furcatus 
however, were com· 
mon 1n the marquees 
.J.nd were taken from 
the marquee when 
the local case of 
malana occurred. In 
the hospttal, too, the 
A nopheltnes were 
found only m the mar
quees No breedmg 
place d1scowered Wlth
m i mile of the Com· 
mand Deplit Camp 

.. 
J 

1 m 1918, 
May 29 

' 

Among the R E m the 
CD camp were many 
malana subJects Dur· 
mg Apnl, May and 
June, 1918, there were ~ 
87 cases of malana 10 
admttted to hospital 
In the Barnham'Cross 
Camp only young sol· 
dters were under tratn-
lng By a happy 
chance therefore the 
A nophelmes m their 
passage through the 
camps reached the rna· 
lana subJects m the 
CD Camp after pas· 
smg through the un· 
affected young soldler 
camp. 



Place Inspected 

64 Thetford (Barn· 
ham Cross Camp) 

I 

' 

LIST OF MILj!TARY CENT~ES INSPECTED-continued. 

Dates 'I 

Character of Stahon, of Anopheles Con~ttrons, 
Camp, &c ' Inspection \ 

• 
I ' 

Y -EASTERN COMMAND-co~tu~ued, ' 

A s1,1mmer canvas cal"flp 
about t m1le 110\l};h of 
the C D camp, put 
lmked up w1th 1t py 
vanous 1solated group 
of quarters The 
Ltttle Ouse runs clqse 
by , Barnham Cross 
Cqmmon, 

July 2, 
1918, to 

July 8, 
1918 

Anopheles latv!l'l found 
m pools and dttches 
connected w1th the 
Ltttle Ousc, where 1t 
runs beneath the rall· 
way close to the 5 E. 
corner of the camp 

Adults plenbful m the 
A S C tents near~;st 
the nver and traced 
up through the Bam· 
ham Cross Camp mto 
the Command Dep6t 
Camp 

Larv!l'l taken also from 
the Ltttle Ouse near 
the Nunnery and m 
dttches bestde the 
Thetforcl· Bury • Ratl· 
VJay 

Ind1genous 
Cases of 
Mal ana 

' 1 

I 
I 

~ 'I ' J 

: Remarks. 
I 

:- 4 , ' 



Dov~rcourl (near Har· 
wtch, Ray Fann 

til Camp) 
,... 
~ 
CJl 
CJl 
':;;!. 

' 65 Dovercourl (Great 
Oakley Hall 
Camp, 

66 Do11e1rourt (Crab
knowe Sp1t Camp, 

A small tented camp 
placed on h1gh ground 
near Parkestone but 
surrounded by much 
low lymg marshy 
ground mcludmg Ia· 
goons on the nght 
bank of the Stour 
The Parkestone Golf 
Course partially sur· 
rounds the camp 

Camp of some half 
dozen huts Situated m 
a field near farm 
bulldmgs Detach
ment of IS·.zo men 
sleep m screened huts 

Small camp of huts and 
tents used for housmg 
troops undergomg 
courses tn musketry 
Tht camp 1s s1tuated 
m marshes 

Aug 29, 
1918 and 
Sept 15, 
Igi8 

Aug 
1918 

Sept 
I91$ 

30, 

1, 

Adults common m the 
tents of the camp and 
also found at the Club 
House of the Golf 
Club Larvo:e breed
mg m trenches and 
d1tches m and near 
the camp, especially 
on the Golf Course 
A d1sused lron tank m 
the quarry adJommg 
camp also contamed 
many Anopheles larvre 
together w1th CulJ. 
cmes 

No Anopheles adults 
were found m the 
huts, though a few 
Culmnes were pre
sent In the farm 
bmldmgs too yds. 
away, adults were very 
numerous and larvo:e 
were present m the 
horse pond 

Anopheles adults com
mon m huts and tents 
and breedmg close by 
ltl dykes and d1tches 

I 

1 
Sept 3, 
- 1918 

I 
Aug, 1918 

A large proporhon of 
the men m thts camp 
were malana subJects 
from Salontka, the rna· 
JOnty of these were 
eventually sent to the 
concentrahon camp at 
Otterpool, 

The sleepmg huts were a 
sc.reened after the case ~ 
of malana had oc· 
curred The farm 
mo~qUltos m all pro· 
bab1hty were con
cerned m the occur· 
rence of th1s case of 
mala"Ia 

'' 

A potenhaUy dangerous 
camp smce large num 
her of troops are tern· 
poranly quartered here 
Has a bad reputahon 
for bltmg 1hes. 
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IV. REPORT ON THE TREATMENT OF 
MALARIA-INFECTED TROOPS IN 
FRANCE. 

BY J. DALRYMPLE, C M G, 0 B E, L R C P., L R C S, 
LIEUTENANT-COLONEL Royal Army l\Ied1cal Corps. 

COVERING LET fER 
From-

FIELD MARSHAL SIR DouGLAS HAIG, K T., G C B., 
G C V 0 , K.C I E , Commander- m- Clue£, Bntlsh 
Arm1es m France. 

To-
THE SECRETARY, War Office, London, S W. 

SIR, 
GENERAL HEADQUARTERS. February 23rd, 1919 

W1th reference to War Office Letter No 24/General 
Nurnber/6754 (AM D. 2) dated February 3rd, 1919, I have the 
honour to forward hereWith as requested therem, a report 
by Lieutenant-Colonel J Dalrymple, C.M G, 0 B E., Royal 
Army Medlcal Corps, relatn(;e to the large scale treatment of 
malaria amongst the battahons who arnved m thls Command 
from the East. 

The results obtained under the system adopted were hlghly 
satisfactory m bnnging about the rap1d restoration to the 
fighting ranks of men who, m many cases, had previOusly 
l;>een for months under treatment without avrul. 

These results depended almost entrrely on the fact that 
the medlcal control and orders for the systematic admlrus
tration of qumine, amount of exercise, &c, under Lieutenant
Colonel Dalrymple, were the predominatmg factors 1n the 
arrangements set up by lum. 

That the measures taken were effective, and earned out 
w1th the utmost prec1s10n and JUdgment, 1s ev1denced by the 
remarkably rapid rate at whlch battahons were restored to a 
state of fightmg efficiency, and thus became avauable as 
reinforcements. 

I have the honour 'to be, Srr, 
Your obedlent Servant, 

G. H FowKE, 
Ad;utant-General, 

For FJeld Marshal, Commandmg-m-Chsej, Bnttsh Armies in 
France. 
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REPORT. 
Dated F ebn~ary x4Jh, x 9 x 9· 

I.-EXTENT OF INFECTION. 

The arrival of malanally-infected troops. as reinforce
ments to the Bntish Expeditionary Force, 1n France early in 
June, 1:9:18. necessitated the formulation of some defi.mte 
pohcy for therr treatment and rap1d restoration to the forward 
area, where therr serv1ces were so much desrred 

The Drrector-General Medical Semces, Bntish Armies in 
France, requested that I should define and drrect tills treat
ment. Twenty-two battalwns of mfantry arnved In rapid 
successwn dunng the months of June and July, from Saloruca 
-every battahon Similarly mfected With malana In con
sultation With the Medical Officers m charge of these regiments, 
and after a careful perusal and cons1deration of therr dally 
sick returns, also by exannnahon of large numbers of blood 
films, I dec1ded that the whole of these battahons harboured 
the malanal parasite to an extent of 75---85 per cent. 

The first battahon of mfantry I mspected was the 5th 
Battahon Connaught Rangers, on June :17th, I9I8. They 
had arnved in France only a few days preVIously, and dunng 
this bme had sent 273 men to hospital suffenng from malana. 
The remamder were obvwusly malanals, some of them actually 
etther m the hot or cold stage of malana at the time of in
spectwn. Had this regtment been ordered for semce to the 
forward area on tlns date, at least 50 per cent. of them would 
have been unable to comply With the order 

The followmg conditions prevailing at the time of in
spection will help to show the extent of mfection W1th malaria 
of each of the followmg battahons :-



Regiment. 
Date of 

Inspection. 

TABL'E'A.· 

Percentage 
Infected w1th 

Malana. 

' j Date on which 
Quinine Treat· ' 

ment was 
Commenced. 

\ 

Stre~gth l:lf Daily Stck Parade, number 
of Malanals and other remarks. 

------...:.~ .. -----:------;-----~--------------
sth Conna.ught Rang· 

era. 
June 17, 1918 , , So per cent, , , July 8, 1918 , , Had th1s regtment 'been ordered tor servtce 

tn the forward area on tlua date at least 
so per cent of them would have been 
unable to comply w1th the order, owmg to 
mal!ma.. 273 men had been sent to No 2 
Fleld Ambulance at Atre wtth mabl.rtiL, 
prevtdus to an order bt:mg published to 
stop evacuation of malanals to England 
205 of these were sent to the Umted 
Kmgdom. On August u, none of these 
men h.td returned to Fr .. mce 

--------------·l-----------1-----------l-----------l---------------------~--~-----· sth Roy~! Irish Regl· June 18,' 1918 • , 7S per cent. 
ment. 

, . June rg, 1918 •• 

2nd Royal 
Fuslllers. 

Dubbn June 19, 1918 • • Every man dur
mg the last 
two years has 
had malana. 

June 20, 1918 , • 

The reg1ment on the day of inspection had 
a. strength of 650 other ranks, a large 
number hnvmg been sent to hospttal wtlh 
mc1larm The d.uly s1ck parade from the 
remammg 6so other ranks averaged 6o 
Of these 30 had acute rcLJ.pses of malart~ 

On date of 1n~pection I saw 44 men m the 
medtca.l ~nspect10n room who were suffer· 
mg from acute malartal relnpse, both hot 
~nd cold stages, Several others were 
actually on parade wtth temperatures due 



to tna a a mce une t, 33 en a 
been sent to hospttal w1th malana 1 50 

1 rl s 1 Gtn hd 

blood films taken showed 25 per cent 
pt:lsttl\lll w1th the Bemgn Terttan parastte. 
On a route march held two days pre-
vious1;1, dtstance t6 kilometres, 112 men 
fell out ; 98 of these were malanal and 
had been sent to hospttal A census of 
malana taken on June 10, when the 
strength of the regtment was 750 {mcludmg 
draft of new men who had not been to 
Salomca)

1 
6oo were found to have had 

malana -
( I ' 'I 

IJlh mack Watch June 25, 1918 • So per cent • .. July 8, 1918 .. Average dahy I number of men I reportmg 
{Scottish Horse) sick Wtth 'malana equals so 

M C i/c reports that So per cent. of the 
l:Jattahon have had malana so blood 
films examined showed 2 5 pos1t1ve wtth 
Terttan •mfecbon On July 4. xoo films 
were exammed, whtch were taken from 
the com;Pames at random-not spectally 
selected from known malanals-30 of 
these showed Bemgh Terhan 

14th lung's Llverpools June 27, 1918 •• 75 per cent. .. July 8, 1918 . . Tlus regtment left Salomca June 15, 191S, 
and lost en route from malana. 1 3S-of 
these .6o were admttted to hospttal at 
Taranto' and 22 at Faenza, &c. ' The 
present average da11y stck parade ts 6o-7o, 
mostly wtth malana I was Informed 

~that thts i:egtment ariived in · Salomca 



TABLE A-continued. 

Regiment, 
Date of 

Inspection. 
Percentage 

Infected Wlth 
Malana, 

14th Kmg'aLiverpools June 27, 1918 •• 75 per cent. 
--eontmued, 

Date on which 
Qu1n1ne Treat· 

ment wa1 
Commenced. 

•• July 8 1918 

Strength of Daily Sick Parade, number 
of Malanals and other remarks. 

somewhere about November, 191 s. but 
rece1ved no qu1mne unhl May or June, 
1916, and then 1' s adm1mstrahon W:l.l 
continued for four months only They 
suffered most from malana dunng tht' 
summer of 1917 I was also mformed t11at 
the battahon had 30 gr.uns of qumme 
gtven dally to all ranks, for :24 days, 
w1thout any apprec1able benefit 

No dose of qumme of any kmd or su:e bemg 
gtven at the end of the :24 days' course. 

sth lnniskllllng Fuel· June :Z9. 1918 •• 15 per cent. • • July 14, lQ18 • • Present strength, 28 officers, 824 other ranks 
liers. Of these, the M 0. lfc constders that 6oo 

b.ave bad malana 

rst Kmg's Own York· July n, l!jll8 •• 70 per cont. 
1h1re L1ght Infantry, 

About 30 report Sick da1Iy : 70 per cent. of 
these are malanal. 

Blood films have been taken of every 
pyreXIal case for the last 1 S months 
About 30 per cent. have been found to be 
pos1tive 

.. July n, 1918 , • Lost 26 men '" roul1 to France w1th malana. 
Average dally s1ck parade 3o-4o, So per 



131 h 1\Ianclic:oter l\eg1- July IJ, 1918 , So per cent 
ment 

cent bemg malanal About 30 per cent. 
of the regunent have not had malana. 

Stmtlarly to other battahons, no prophylaxts 
Wlth qumme was attempted until several 
months after thetr amval m the Struma. 
Valley. 

120 men were sent home under the "Y" 
scheme 

July II, 1918 .• No men were left en route Average number 
of fresh dally relapses, 4 

9th Gloucester Regt· July 18, 1918 
ment 

So per cent • • July 18, 1918 , • Census of malanals taken by compames 
recently showed the followmg results -
"A" Company 63 malartal, 133 non· 

malanal 
"B" Company. 166 malanal, 196 non· 

malanal 
"C" Company. So malanal, 15S non· 

malanal 
"D" Company 57 malanal, 127 non· 

malanal 
Average dally stck parade equals 60-70 

Mostly wtth relapsmg malana. , 
----------------I------------·I-------------I------------1-------------------------------
;:nd Royal Munster 

Fustllers. 
June 19, 1918 • • So per cent 

Probably more 
Very dtfficult 
to estlmate as 
men who never 
had acute Ma
lana whilst m 

June 21, 191S • • The strength of thts battahon on amvmg 
m France June I, was 7S2 other tanl~s, 
thett present stren~:th IS 525, 257 havmg 
been ~dmttted to hc~pttal w1th malana. 
The M 0 1jc knows of 6oo men m the 
battahon who have had malana 40 
bleed films taken showed 6 posttlve wtth 



TABLE A-continued. 
I 

Date on wh1ch ~ ' I 

Date of Percentage Qumme treat· Strength of Dally Stc}I Parade, number 
Regiment. Inspechon Infected wtth ment was of Malanals :1nd other remarks 

Malana Commenced 

\ 

I3'h Manchester Reg1- Salontca, have the Bemgn Tertian parastte On mspectmg 
ment -Conlutued developed ihe1r the battahon, I found men on parade wtth 

pnmary attack acute malana who had not reported stck 
td France I I I '. 

(ith Inmslulhng Fus1- June 20, 1918 
I_ 

per cent July 14, 1918 .. Smce thetr amval on June 1, have sent .. 
hers. • I 1 xo men to hosp1tal With malana Prevtous 

to amval m France, and en route, 147 
I men had shown malanal symptoms 

Average datly stck parade 3o-4o 20 per 
cent of these have acute malana 

' 

6th Lemster Reg~.ment June 21, 1918 •. 75 per cent . .. July 9, 1918 .. Smce amvalm France June, I, have lost 1 
officer and 479 other ranks wtth malana 
In addttlon I 34 other ranks were found on 
parade who had shown arute malanal 
symptoms smce June I Average datly 
stck parade, 30, pracbcally all of them 
wtth malana 

5th Royal Insh June 22, 1918 .. 75 per cent July 10, 1918 .. 267 admttted to hospttal for malana smce 
Fuswers. arrival on June 1 Saw 13 cases bemg 

treated m Fteld Ambulance , II of these 
were malanal. 6 4 men had been sent to 



. , 
bosp1tal Wlth rnalana between June 1919, 
1918, and June 22, 1918, mcluslVe Saw 
12,7 other ranks on parade who had suffered 
frorn rnalana. dunng last 3 days 

7th Wlltsh1re Reg1ment July 3, 1918 .. so per cent • .. July u, 1918 .. TheM O.tfc cons1ders that so per cent have 
been the subJects to malanal attacks 

' They are probably not so h1ghly mfected 
as some of the other battahons ; only 4 

I men were lost etJ route to France 

4th Kmg's Royal R1fie July 4, 1918 .. 70 per cent • .. July II, 1918 , , Strength 27 officers, 641 other ranks MO 
Corps 1/C states that probably only 30 men of 

the battahon have not had malana I 
was 1nformed that " trus battahon dtd not 
suffer from malana. to any great extent 
untll September, 1906, about 300 then 

I 
developed 1t Qumme was only g1ven 
1n summer at the rate of 10 grams, tw1ce 
a week ; none was g1ven m wmter " After 

I 
developmg rnalana m the battahon they 
used to have x8 to 20 fresh dally relapses. 

2nd Northumberland July 6, 1918 .. So per cent July 12, 1918 •• 146 men adm1tted to hosp1tal11 on the 
Fus1hers Probably more. JOUrney to France, from malana Average 

dally stck parade, 70 , so of these have 
acute malana 

roth Camerons (Lovat's July 7, 1918 • • So per cent • .. July IO, 191S , • The s1ck parade on date of snspectlon 
~couts). numbered 210 :. 57 of these were men 

sufier10g from malanal relapses MO ljc 
considers that only 40 men of the battahon 

.............. ._ ... ,. .. - are free from mfectlon w1th malana. ' · 



TABLE A-contznued, 

Date on whtch 
Date of Per.entage Qumme Treat· Strength of Datly S1ck Parade, number 

Reg~ment. Inspection lnfecte:i wtth ment was of Malanals and other remarks 
Malan a Commenced. 

3rd Royal Fusilier<; . July I I, I9I8 70 per cent July u, I918 •• Average dally s1ck parade, 6o-70, and out 
of these 8-IO relapses of malana 34 
men were lost en ,oute to France, 20 
of these w1th malana 22 men sent to 
hosp1tal on July 10 w1th febnle attacks 
Thts reg~ment was 6 months m Salomca 
before qumme was g~ven as a prophylacbc 
270 men were sent to England under 
"Y" scheme 

1oth Black Watch .. July 15, 1918 •• So per cent . .. July 17, 1918 .. Dunng the last 2 months, 10 officers and 
300 other ranks have had malanal 

/ relapses 28 men were lost en ,outs from 
malana Usually 3c-4o malanal cases 
attendmg Stck parade this mornmg 
numbered 42 , 17 of these had acute 
malana 

6th Royal Dublm Fusl· July 15, 1918 .. 8o per cent July 17, 1918 .. Average stclt parade, 70 , so per cent of 
hers these malanal 40 men lost en foule 

12th Lancashtrc Fus1- July 18, 1918 .. So per cent July 21, 1918 .. 214 all ranks have had malanal rcl..tpses 
hers dunng last 2 months 4 officers, 210 other 

ranks 5 men lost en fOUie, and 28 other 
ranks sent to F1eld Ambulance at Ser• 
queux on day of amval, w1th malana. 
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II. TREATMENT. 
It will be perfectly clear to all that these troops were 

obviously unfit for unmediate arduous military duties, 
particularly duties entaued m the forward area It was 
therefore dectded to form camps for their treatment at St. 
Martm Eghse, near Dteppe, and Haudncourt, near Aumale. 
They were used to form two diviSIOns-the soth and 66th
commanded respectively by MaJor-General Jackson, D S 0., 
and MaJOr-General K. G. Bethell, C.M.G.. D S 0 It was 
understood that, after systematic and regular treatment, and 
recovery from the disability from which they were suffenng~ 
these troops could resume therr role of :fightmg men. 

Removed from the zone of mfecbon, and hving under 
good hygtemc conditwns, With the best of food, obtamable in 
the army, for thetr consumptiOn, I felt perfectly confident 
that the only thing remammg to be done was to ensure a 
regular systematic datly dosmg w1th qmmne In dealmg 
With such large numbers of men, and to make perfectly certain 
that none ecaped the daily dose of qumme, 1t was necessary 
to enhst the sympathy, and co-operation, not only of the 
Medical Officers m charge of regiments, but also of the General 
Officers Commandmg ThVIstons, Battalion and Company 
Commanders and Semor N C O's. 

I attach copy of mstructlons (see Appendix) Issued by me 
to Admtmstrabve Medical Officers of these diVIsiOns for dis
tnbution to the Regtmental Medical Officers whose duty 1t 
would be to direct the admmistratwn of qmmne under the 
superVISIOn of the officers and N C O's. of the battalion 

At the same time I took the opportunity to mterv1ew the 
DIVISional and Battalion Commanders and explain the 
situation generally, the pohcy as regards the amount of duty 
these men could perform, the necessity of encouraging games, 
competitiOns, sports and cheerful amusements : I .cdeCided 
that no man should be occupied on m1htary duties (mcluding 
fatigues), dunng the first stage of qmmne adm1mstrahon, 
for more than four hours daily, and also that these four hours 
of occupation should not run consecutively When off duty 
every facility to be gtven for games, and the men encouraged 
to take part m sports What IS known as the forward area 
ratwn was Issued to these malanal troops, also bottled stout 
was available and could be ordered by the Medical Officers 
for any men whom they considered 1t would benefit. Batta
hon Commanders were made responsible by the General 
Officers Commanding DIVISions that the treatment was 
fatthfully camed out m the1r battalions ; and, of course, in therr 
turn the Company Commanders took therr share of the 
responsibility. 

All cases of malanal relapse were treated in a field ambu
lance. or small detention hospital, attached to each diV1s1on, 
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so that the man was treated in lus own umt. and not sent to 
hospitals m the area, where 1t was- possible ills case rmght 
have been dlagnosed pyrexia of unknown ongm or mfluenza, 
no qmmne gtven, and no exarmnahon of his blood made. An 
order was sent round the vanous hospitals m France In
structing the Officers Commandlng that all N C O's. and other 
ranks belongtng to the battahons mvolved should be returned 
at once to therr units for treatment. 

A large number of the troops arnvmg from Salonica had 
not been orr Ieave for considerable penods It was therefore 
arranged that merr rmght; be allowed to proceed on leave who 
had undergone 28 days' treatment Without havtng a relapse
the Regtmental Medlcal Officer bemg responsible m each case. 
Men proceedlng on leave were gtven a supply of qumme 
tablOids- for :14 days' treatment, With definite mstrucbons to 
take zo grams a day ; they were also gtven a postcard already 
addressed to therr battalion headquarters, and m case of 
Sickness and adlnlssion to hospital, they had to commumcate 
their whereabouts, failure to do so bemg a breach of dis
ophne. No officer or man who had been In a malanal regton 
was allowed to escape the daily dose of qmmne-although 
several' asserted that- they had never had malana, 1t made 
no matter, they all got qmnme- Several men as well as 
officers developed their pnmary attack of malana m France. 
far removed from any possibility of mfechon locally. 

It was Impossible to say who did, or who did not, harbour 
malanal parasites in therr blood-It was- therefore necessary, 
as these troops- were urgently required, to ensure that none 
escaped treatment. An officer of the 5th Inmskllhng Fusiliers 
who had previOusly resided in well-known malanal countnes-

Malay States j years or more 
, Salomca 2 years 

Paleshne 9 months 
stated that he had never suffered from malana. After 
exposure to a particularly warm sun durmg a route march on 
July' :ryth he had a ngor followed by the usual symptoms of 
malana. An exarmnahon of his blood showed the parasrte 
o{ Bemgn Terhan malaria. 

I found that 1t was necessary to define the kmd of duties 
or work which. should be assigned to these men for the daily 
four hours. wluch they were permitted to do dunng the first 
stage of qmnme adlnlmstrat10n. Physical exerCises, squad 
drill, 1nstructron m s1gnalhng, LeWis gun and recreational 
exerc1ses I considered most smtable 

As the treatment progressed, say at the end of 28 days, 
the daily number of hours for work was Increased • and_ now 
commenced the tnals to see what amount of work or exhaus
tion these men could stand Without developmg a relapse. 



Route marches, commencmg With a distance of five miles 
without packs were g~ven--eight nulesi then IO nules, up to 
I4 miles WJthout packs. Reg~mental Medical Officers_ ac
compamed these marches and rendered a report on return as 
follows·- -

{I} Date of ~:oute march and. hour of day.. 
(2) Numbers on parade. 
(3) D1stance. 
(4) Numbers falling out. . 
(5) Causes In each mstance of falling out. 
(6) Numbers of relapses on that or folloWing day. 

Having completed the senes of route marches Without
packs, a senes of marches were given With packs-commenang 
With hght packs and workmg up to full' packs Then as a 
supreme test a I4-m1le route march was held with field opera
tions mcludmg a mght m the open Without blankets.. Report£ 
were rendered on all occasions. In thiS manner r was IliOl"e" 
or less able to form an optmon of the fitness or otherWise· of 
any battahons undergomg treatment. Reports were also 
rendered druly by all Regimental Medical Officers as to the 
number of malanal relapses occunng w1thm the last 24 hours
numbers remammg In hospital for malana, &c. 

Bathmg parhes m the sea were also perrmtted-It was the 
month of July-the menbemg marched to the sea, allowed to 
remrun m the water for IO to I5 minutes, and then marched 
back to camp This, remarkable to relate, did not Increase 
the number of relapses. 

Every endeavour was made to amuse and interest the 
men dunng the treatment. 

Inter-regimental football matches, regimental sports, and 
frequent concerts, were the order of the day. Passes were 
given f1eely to enable the men to VISit a neighbounng town 
where beer was plentiful I adVIsed that there should be 
an ample supply of French beer In the regtmental canteens
It IS a good d1urehc, tome In 1ts actiOn, and contains very little 
alcohol It 1s better, m my opm10n, for malanals who are 
takmg qumme than a lot of boiled tea where the chief con
stituent 1s tanmn. The tanmn combmed With qwmne makes 
an msoluble tannate. 

InstructiOns were given to Medical Officers to impress the 
men, both In conversatiOn, and lectures, that malana was a 
diSease of no Importance, when qwmne was obtainable and· 
when they were removed from the infected zone. It was 
explamed to them how malana was caused, method of trans
missiOn, particularly that It was not an mcurable disease, 
that If they stnctly followed the hne of treatment laid down 
they would be as fit as ever they were. Every effort was 
made to remove any feehngs of despondency. 



III. RESULTS. 

The results were excellent-as will be seen by reference 
to the attached table showing number of cases diagnosed 
malaria--during the vanous stages of treatment. 
- The average duration of treatment was 1:0 weeks. 

Two diVIsions were put 1n the forward area wJthin three 
months of commencement of treatment almost relapse free. 
I have never seen men look so well and so fit, in fact, in my 
opinion, they were the best-looking troops in France at the 
time. This opinion was shared by many others who had 
seen them, both on arrival in France and on completion of 
treatment. Both divisiOns d.Istmgmshed themselves beyond 
all praise in the front lme. and one of them earned the con
gratulations of the Army Commander. 

At a later period returns received from the Administrative 
Medical Officers concerned showed a complete absence of 
anything hke a malarial relapse. 



Number o! Ca~es dugnosed 
Malana 

(a) Dunng week of com-
mencmg treatment 

(b) Dunng week endmg rst 
stage 

(c) Dunng week endmg 2nd 
stage• .. 

(d) Dunng week completmg 
treatment., 

N umber of days under treat-
ment 

ll"\ 
10 
IX) 

!l.r:: 
~~ 
..cl~ ........ 
t-.fll 

I 54 

8 

3 

Nll 

67 

TABLE B. 
(Avtrage duratJon of treatment, xo weeks.) 

SOTH DIVISION 

,.... 
~ Ill 

~'& ll"\ a 10 0 ""' 10 0 ..Ill "' :;..r-. ,.clllll'-o. s:llllt-. ::~.,r-. 0\ 
t:"'..cl l-1k,.cl At..c:~ 

(J 

o..c:~ 041""' o .. h'c ,g..c:~-5 

~~ z.S bl) ~-sto ~Ubi) .,c ~file "'l:l ~s:l 
<1.> '0:::141 .d::J~ 'O::S41 -s~ ~ ... k =~ !l 1=1 ~ !l U)+J iZ~ill "" .... ,..fll <'I {/) N {/) ,.. {/) 

42 209 21 175 573 

6 78 20 82 79 

4 57 6 62 10 

I 2 Nil Nil N1l 

66 66 73 88 70 

(D1Vls10n proceeded to Front Area September 16, 1918) 

k Ill 41 ... .... 41' 

"' 10 ... 
.r:: .... ~ ~;:; l::l <'I ~-Z :::1"'10 Ill s:l ..... :;Jr-. 

~t:J.d ~..cl 1::41.d ~.r:: ""'s .... 
~.::1bo ~~ ~ 60~ ~~ 1il = 'tj::J<I.> ..r:l~ ..cl4141 '0~ =~ !l t,~~ ........ ....... 
N {/) ""'{/) <'){/) 

So 10 ss 20 

II 10 7 x6 

I 4 I I 

Nil N1l Nxl Nil 

87 67 89 66 

111 
• It was subsequently ascertamed that the "second stage " menboned m tlus table (but not m the body of the Report) 

was only adopted at first The only dlffereilce between the second and tlurd stages was that the Sunday dose was omitted 
m the latter; but thxs procedure was abandoned later The words " dunng week endmg- 2nd stage " may be taken as meamng 
the S1Xth week of the whole treatment from the begmmng -RoNALD Ross 



. 
Ul 

-m ~ 
Number of Cases d1agnosed .... 

~~ Ul 

~ Malana 
~~ 
~~ .d 

i¢ 1.1'\ 

(a) Dunng week of com-
mencmg treatment So 87 

(b) Dunng week endmg xst 
stage . . • 

(a) Dunng week endmg 2nd 
60 IS 

stage• .. . .. I 3 
(d) Dunng week completlng 

treatment N1l Nll 
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"' It was subsequently ascertamed that.the "second stage " menboned m thls table (but not m the body of the Report) 
was only adopted at first The only dlfference between the second and th1rd stages was that the Sunday dose was om1tted m 
the latter; but thls procedure was abandoned later The words " dunng week endmg :md stage " may be taken as meanmg 
the slXth week of the whole treatment from the begmmng -RoNALD Ross. 
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IV REMARKS ON LINE OF TREATMENT. 

Without the cord1al, and wholehearted, co-operation 
-of the DIVISIOnal and BattaliOn Commanders It would have 
been Impossible to ensure the success of tills scheme wruch has 
its disc1plmary, psychologt.cal and therapeutical side. 

Blood films were taken m every pyreXIal case and exammed 
for malanal parasites-these when present were of the Bemgn 
Tertian type. In the bactenological work"! was ably assiSted 
by Captam P. S. Hunter, R.A 1\I.C., Bactenologt.st, Mumcipal 
Health Office, Smgapore. 

Hydrochlonde was the salt of qmmne mostly employed, 
and always 1n solution On very few occasiOns was It necessary 
to have recourse to the sulphate or to use tabloids. 

Great emphasis was made upon the Importance of haVIng 
the parade for qmmne adrnlmstrabon at a defi.mte hour every 
day, and either II a.m. or 2 p m. were speCially selected 
Tea IS not a m1d-d.ay beverage In the Army, and 1n my op1mon 
It IS JUSt as well to keep as far apart as you can the hour of 
qmmne adrnimstratlOn from the hours at wruch tills often 
rughly-tanrumsed beverage lS taken. I was frequently In
formed by the troops from Salomca that when they did receive 
a dally dose of qUllllne lt was usually at tea time. 

Tea was excluded from the diet of a man whilst in hospital 
bemg treated for a relapse. 

'' Y .. SCHEME. 

The scheme of antl-relapse qmmne prophylaXIs havmg 
proved a success 1n the treatment of these malanally Infected 
battahons, 1t was decided to send to. France, for similar 
treatment, troops sent to the Umted Kingdom under .. Y " 
scheme suffenng from malana. In all I2, I42 otner ranks 
were despatched and treated on exactly the same hnes With a 
similar amount of success. 

They have now become a vallable as remforcements 

J. DALRYMPLE, 
L•eut.-Colonel R.A.M.C. 



APPENDIX. 

The folloWlllg xnstruchons are Issued to the. medical officers 1/c 
of regunents mfected With malana 

The whole regunent, officers and other ranks, will rece1ve a dally 
dose of qu1nme as follows -

15 grams of qumme, sulphate, or hydrochlonde, preferable in 
solution, will be gxven dally for 14 successxve days. With the regunent 
on parade, so that xts admmistrahon may be supervised by the officers 
and N.C Os • 

Afterwards, for a penod of tV~>o months, 6o grams will be gx"en per 
week, at the rate of 10 grams every day for 6 days, Sundays berrg 
excepted 

The pa,.ade wtll take place at some defuute hou,. datly, •f possJble at 
1Iam01'2/Jm 

Apenents should be given as a matter of routme, twice or thnce 
a week 

If dunng the course of qullllDe, men have relapses, as they may 
have, they should be treated accordmg to mstructlons gxven elselO.here, 
and on d1scharge to their battahons should commence over agam the 
dally dose of qumme as descnbed above 

Men suffenng from febnle malanal relapse Will be admitted to the 
F1eld Ainbulance or Detention Hosp1tal, whichever IS proVIded The 
:febnle relapse must be venfied by the medxcal officer m charge and the 
man's temperature recorded on a chart In no mstance should a man's 
word be taken that he has had a " relapse " Men must be mstructed 
to report occurrence of relapses to therr medical officer at any hour 
they may occur by day or night The temperature should be liDme
diately taken and recorded on a chart, and subsequently a bleed film 
taken for exammabon as to presence or absence of parasxtes 

The followmg treatment Will, be adopted m all cases of malanal 
relapse adm1tted to hospxtal -

Qu=e m solution (hydrochlonde or sulphate) m 10 gram doses 
will be gxven every 4 hours until 40 grams are given m the 24 hours 
Thls will be contmued for 5 days Should the man then be free from 
fever for 2 days, he will be discharged to his unit and will there recom
mence the anti-relapse treatment, takmg I 5 grams ot qumme dally 
for 14 days, &c , &c 

Dunng relapse treatment each man will receive a dose of IDistura 
alba, one ounce, every mornmg before any qumme xs gxven 

The diet for men sufienng from. relapse Will be milk, bovnl, beef 
tea, arrowroot, nee, &c (No tea w1ll be gxven} 

J. DALRYMPLE, 

Lteui-Colonel, R A.M.C 



V. A SHORT REPORT ON THE ANTI
MALARIA CAMPAIGN AT TARANTO 
DURING 1918. 

BY COLO).l"EL J C. ROBERTSON, C.M: G., C.I E •• M: B.,C.M., 
Indian Medical Service. 

(Samtary Commlsszoner unth the Government of Ind~a. S~onded.) 

Dated December r6th, Igi8 

GENERAL. 
I When It was first dectded that Taranto must be used 

as the s1te of a large rest camp on the hne of commumcatiOn 
With the East, It was well known that the dtstnct was a 
lughly malanous one, and, that that dtsease was hkely to 
prove a senous menace to the health, not only of the troops 
stationed m the camp, but also of the much larger numbers 
passmg through A site the least hkely to prove dangerous 
was therefore chosen, and arrangements were made for all the 
usual anb-malana operations to be brought Into force. 
Mosqmto nets were Issued, daily prophylactic doses of qmmne 
were g:t ven to the troops, surface collections of water were 
searched for mosqmto larvce, and were oiled or dramed, 
and all wells In camp found to be Infected were etther sprayed 
With ml or closed down altogether Each of these measures 
1s useful, and therr total effect must have been to reduce the 
number of mfecbons amongst the troops constderably. At the 
same time, they were far from bemg c;uffictently thorough or 
extensive to deal effectively With the danger, and malana 
infections still took place qmte freely Apparently, however, 
the precautions whtch were bemg taken engendered a false 
sense of secunty, whtle, at the same time, the damage bemg 
done was masked by faulty reportmg of cases, so that It was 
not till late m the autumn of I9I7, when reports came 1n from 
Egvpt and Salomka regardmg the am val of badly Infected 
troops at these places, that the full gravity of the postbon 
began to be recogmsed 

PREVALENCE OF MALARIA DURING I9I7. 

2 It IS 1mposstble now to gauge accurately how great 
the damage to the troops by malana 1nfechon at Taranto 
durmg l:9I7 really was, as sufficiently careful and complete 
stahshcs were not kept. Some Information regarding what 
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actually occurred dunng that penod IS, however, necessary. 
not only to JUStify the expenditure on the campaign of 1:91:8. 
but also to measure the degree of success wluch has been 
attamed. With tlus object 1n VIew, enqmnes were started. 
but most of the InformatiOn ava.llable was too open to fallaCies 
to be of any value and had to be discarded Certam facts 
and figures have been collected, however, which are more 
definite. These are giVen m the followmg paragraphs, and .. 
though somewhat Isolated and Incomplete, they serve to fonn 
a picture of the real conditions as regards malaria prevalence 
m Taranto dunng 1:91:7, which IS useful. 

HOSPITAL ADMISSIONS FOR MALARIA IN 1:91:7. 

3· The faulty reportmg of cases of malana durmg 1:91:7 
has already been referred to. Th1s, apparently, was due. 
partly to Inexpenence of the disease on the part of the medical 
staff, but chiefly to an mstruction that no patient was to be 
diagnosed malana unless the parasite had actually been found 
in his blood. Many cases, though they were treated as 
malanas and re-acted at once to qrumne, were labelled P U 0., 
diarrhrea, sand-fly fever, Influenza, &c., solely because no 
exammabon of therr blood had been possible, or, because the 
one exan11nabon wluch was performed had proved negative. 
Any statistics, therefore, complied from the hospital admission 
and discharge books, would giVe a very false ImpressiOn of 
the malana conditions that eXIsted. But a full and careful 
investigation has been made by Captain 0 R Belcher, 
R A M.C, of all fever cases, more espeCially those marked 
P U 0. or N.Y.D., admitted to 79 General Hospital from 
amongst the white troops forrmng the permanent staff of the 
camp between June, 1:91:7, and April, 1:91:8. His figures and 
reVIsed diagnoses I have smce carefully scrutimsed, discarding 
every case In winch there could be any reasonable doubt as 
to the disease. From this investigation, the followmg 
mterestmg results have been obtained. 

The whtte troops of the permanent staff gradually In
creased from three officers and five other ranks on May I8th~ 
1:91:7, to 1:05 officers and 1:,468 other ranks on October 3ISt 
of the same year The approximate wlnte population ex
posed to infection dunng the autumn of 1:91:7 was, therefore, 
1:,573· From amongst these there were 220 pnmary ad
miSSions to hospttal due to malana, of whom 28 had ultimately 
to be evacuated to England as permanently unfit, and s1x died 
in Taranto. Thts giVes a known malaria mfectwn rate of 
1:4 per cent. and a wastage rate of 2·2: the actuals were 
probably somewhat greater. 



MALARIA HISTORIES OF UNITS IN I9I7. 

4 Early in Igi8 an attempt WflS made to trace the history, 
as regards malana dunng the preVIous autumn, of some 
of the white troops stationed In the camp. For vanous 
reasons this was not possible In many cases, but the accounts 
of three detachments, one of which arnved early, and two late, 
in the season, are of mterest as mdicatmg the malaria con
ditions whlch then existed 

(a) A labour detachment of IOI men arnved 1n camp on 
May 2Ist, I9I7 Excluding one man, whose 
history IS not qmte certatn, 32 of the remamder 
had been admitted to hospital for malana before 
November I5th This gtves a definite mfecbon 
rate of 3I per cent., and lf four others, who 
developed the disease later, are mcluded, the very 
high rate of 35 per cent. 

(fi Another labour detachment of g6 men arnved on 
September I7th, I9I7 Before the end of the 
year, :five of these had developed malana, and the 
number had Increased to mne by the end of the 
followmg March This gtves an mfechon rate 
of Just over 9 per cent , which IS also very high, 
considenng the late arnval of these men 

(c) On September 2Ist, 1:91:7, a draft" of 3I men amved 
to JOin the Sanitary Section From these SIX 

must be excluded, four because they were posted 
to out-statwns for varymg penods, and two who 
were admitted to hospital Immediately after 
arnval and were later Invalided for other diseases. 
Of the remammg 25, SIX developed malaria before 
the end of the year, and one early 1n- 1:91:8-an 
infectiOn rate of 25 per cent 

In each of these cases, the Incidence of Infection was 
high, and m the last exceptwnally so 

STATEMENTS OF PATIENTS. 
5· Many statements which are of Interest In this con

nectiOn were obtained In the course of InvestigatiOns Into 
the ongtn of pnmary attacks of malana early In 1:91:8 These 
statements were followed up and ven:fied as far as possible, 
and those ctted below may be taken as qmte accurate on the 
whole. 

(a) Private G Gattenby, 1:96 Labour Company-had 
never been out of England till he came to Taranto In May, 
:191:7--slept m a bell tent with nme others bll September-



I: 52 

took prophylactic qUlllllle regularly--of the rune others two 
also had malana and one was mvahded to England. 

(b) Corporal G H Hageman, 1:96 Labour Company-had 
ne~er been out of England till sent to Taranto in May. I:9:I7-
hved In a tent With two others-had a mosqmto net but 
rarely used It as was not troubled by mosqmtos-took quimne 
regularly-the two others In same tent also got malana and 
one died. 

(c) Staff-Sergeant T. Oates, RE -went to France m 
July, 1:9:15-then to Taranto m June, 1:9:17-never had been 
away from England before--occup1ed tent With two others
each had a net whlch he used regularly-took qmrune dally
did not nohce mosqmtos much hlmself, though the others 
got b1tten a good deal and they killed plenty m the morrungs, 
full of blood-both the others got malana and one was 
evacuated to England. 

(d) Company Sergeant-MaJor S Aspm, 1:96 Labour 
Company--left England m May, l:9I7, for Taranto-had 
never been away before-hved In bell tent With one other
bad mosqmto nets and used them regularly-took qmmne 
daily-there were lots of mosqmtos and he was much bitten
other occupant of tent also got malana and was mvahded 

(e) Sergeant T. \Vheeler, R.E -arnved m Taranto m 
June, 1:9I7-had never been out of England before-took 
qmmne regularly but did not use net-there was one other 
occupant of tent who also got malana and was 1nvahded. 

(f) Pnvate C \V Reeves, I96 Labour Company-came to 
Taranto in May. I9I7-first time out of England-m bell 
tent With seven others-all took qmnme regularly but seldom 
used nets except agamst :fhes In day time-was not troubled 
by mosqll}tos--only one other In tent got malana 

(g) Pnvate H. Snape, Ig6 Labour Company-came to 
Taranto In May, I9I7-never been out of England before, 
except to France--slept In bell tent With seven others
had nets but did not use them every mght-took qmrune 
regularly---saw and killed many mosqmtos expec1ally In 
mornings-was once excused duty for IO days for sephc bttes 
on ~emembered names of only three of others In tent
of these one had been to India and had had fever and ague 
there, one had malana 1n Taranto, and was tnvahded, while 
the third never had fever. 

(h) Lance-Corporal S. Ralph, R E --came to Taranto in 
May. I9I7-never been away from England except to France
slept in tf;;nt with three others-took qmrune regularly but 
did not use nets-plenty of mosqmtos but they did not b1te 
him-two other occupants "()f tent also got malana and one 
was invahded. 



X 53 

These are not selected cases but are taken 1n order from 
amongst those first enquired mto, and later cases were a re
petition more or less of the same story. In trymg to place 
a true value on tlus eVIdence of the conrubons tn camp as 
regards malaria dunng X9X7. however, 1t must be remembered 
that malaria 1s largely a place mfectwn, and groups of cases 
tend to occur 1n the same tent or but ; the con<hbons noted 
above must be Interpreted 1n a very general fasluon and on 
no account be taken as representative of those 1n the tents 
and huts as a whole, or a very exaggerated notlon of the 
prevalence of the disease would be formed. 

INFECTION AMONGST TRANSIT TROOPS. 
6. Towards the end of x9x7 certain reports were recetved 

from Egypt regarrung malaria mfechon amongst the troops 
arriVIng there These are the reports already referred to 
as first attractmg notice to the conrutions at Taranto. They 
may be summarised as follows -

(a) On October 3rd, X9X7, H M.T. "Snaefell" sailed for 
Egypt With 24 officers and 396 other ranks whose average 
length of stay m Taranto had been 34 days On arnval on 
October 8th, one man was transferred direct to hospital and 
subsequently rued of cerebral malaria Shortly after dts
embarkabon x:r others were admttted to hospital With the 
same rusease. 

(b) On October 7th, 1:91:7, H M.T ... Aragon" left with 
xg8 officers and x,848 other ranks, the average length of 
whose stay m Taranto had been 29 days Two myn rued on 
the voyage from malana whilst 30 other cases wete trans
ferred rurect to hospital on arnval on October x6th, and, of 
those, one rued 

(c) On October x7th, :rgx7, H M T " Bnton " left for 
Egypt with 87 officers, 37 nurses and :r,598 other ranks, the 
average of whose stay In Taranto had only been two days 
On arnval on October 2oth, one case of malar1a was transferred 
to hospital 

(d) Also on October 1:7th, I9I7, H.M T. ·~ Kashmir " left 
With 104 officers and 2,005 other ranks, whose average stay 
m Taranto had been xo days On arnvalin Egypt on October 
2oth, three men were transferred direct to hospital w1th 
malaria 

Constdenng the short durabon of the voyage, these figures, 
more especially those of (a) and {b) mdicate exceerungly htgh 
1nfect10n rates Moreover, while the amount of sickness 
developmg on board would naturally be affected somewhat by 
the dates of sailing, the very direct and marked relation .whtch 
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exxsts in each case between the sickness and the length of 
stay m Taranto is worthy of special note as pomtmg to that 
place as the ongm of the infecbon. 

PREVALENCE OF ANOPHELINES. 
7 In this same connection definite mformatwn regarding 

the prevalence of anophehnes In the camp dunng the summer 
and early autumn of I9'I7 would have been of the greatest 
value. All are agreed that mosqUitos were abundant, and 
even so late as December, hibernatmg anophehnes were quite 
plentiful and could be taken m any of the permanent bUildmgs 
m and around the camp. Unfortunately, the only defirute 
record of anopheline catches dunng the autumn 1s one for a. 
daily search In :n tents near the centre of the camp, between 
October 1:9th and 3xst, and made by the entomologist Sergeant 
Hargreaves, soon after his arnval The total catch was 32~ 
or JUst under a daily average of three. The number IS not 
large, but, conSldenng the lateness in the season, we may 
conclude that anophehnes bad been qmte numerous dunng the 
earher months 

CONCLUSIONS 
8. The above facts and figures, which are all that we have 

to go m esbmatmg the malana conditwns In the camp at 
Taranto dunng 1:9:17. are far from complete. It must be 
remembered, also. that the incidence of Infection must have 
vaned -greatly at different trmes and In different parts of the 
camp and, where this IS the case and only a hrmted number of 
facts are recorded, the tendency IS always for these to be the 
best or the worst and rarely an average. Making every 
allowance for this probability. however, the eVIdence stilt 
makes It difficult to avmd the conclusion that the eVIl reputa
tion for malana which the camp had acqUired by the end 
of :191:7 was not wholly Without JUstification, and that 1t bad 
become a matter of considerable urgency that, 1f at all poSSible~ 
Slmllar danger to the troops should not be allowed to recur
dunng I9I8. 

CAMPAIGN DURING :r9I8. 
9· In December, I9I7, I was sent to Taranto to see what 

could be done. Fortunately. at that time Colonel S1r Ronald 
Ross was under orders for Salomka,* and be came out With me 
to Taranto on his way, so that I bad the advantage of going 

• No J:2:t:fMedtcal/3452 (AM D x) of 2oth November I9I7. 
appmnbng me to repre"ent the War Office 1n connect1on WJ.th malana 
on the Mediterranean Llnes of Communtcatton and 1n the Salom.ka 
Force-R. Ross. 
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over the whole ground and <hscussmg on the spot Wlth lum 
what I considered the cluef danger pomts and the scheme of 
operations which I hoped to put mto force. These plans I 
have already descnbed fully m my note of May rgth (a copy 
of wluch is attached as Appen<hx A) so that It IS not necessary 
to repeat them here, but only to explrun how they had to be 
mollified or extended to meet <hfferent <hfficultles as they 
arose 

PROTECTION FROM MOSQUITOS. 
xo In my ongmal programme I had giVen a prormnent 

place to protection of the troops from mosqmto bites, and 
It was for tlus reason that hutted accommodation was asked 
for Unfortunately the type of hut supphed for the greater 
part of the camp-the .. Hospital Nissen "-1s one wluch IS 
structurally <hfficult to render mosqmto-proof and, If fully 
proofed, would be almost untenantable In a hot moist chmate 
hke that of Taranto. Later also, when the stone huts were 
erected, the gauze proVIded for the proofing was of too larger 
a mesh to be effective V anous expenments were tned for 
rendenng the mesh smaller by successive coats of pamt, but 
tlus dJ.d not prove satisfactory and It was decided to use a 
double layer of the gauze should mosqmtos become so num
erous as to make tlus necessary. Fortunately tlus was never 
reqmred. 

DESTRUCTION OF MOSQUITOS. 
xx. The destruction of anophehne mosqmtos usually takes 

the foremost place amongst the preventive operatwns In a 
camprugn agrunst malana, but, for the reasons gxven above, 
It became almost our sole protection at Taranto. Fortunately 
the work was started early and from January onwards the 
trruning of the staff In seeking out and killmg lubernatmg 
adults, and In searclung for and oiling or drammg the bree<hng 
places of larvre was proceeded Wlth contmuously by Captam 
Parker, R A.M C., my assistant, and Sergeant Hargreaves, 
the entomologxst. At the same time large-scale maps were 
prepared on wluch each place reqmnng regular attention 
such as houses, wells, troughs, <htches, pools. &c., were marked 
down and numbered. At first and throughout, attention was 
<hrected ch1efl.y to the actual camp site and its imme<hate 
neighbourhood, but, as the work became fully orgamsed In 
one place It was extended to another Itt an ever Wld~rung area 
so that first the camp, then the Inner circle, later the outer 
arcle and finally an area even somewhat beyond, was brought 
under control. Tlus gradual extension of the work is a pomt 
of some moment as It ensures the earnest and greatest con
centration on the more Important areas and lessens the risk 



of any danger pomts bemg overlooked Moreover, the 
gradually mcreasmg staff 1s more easily tramed, and thetr 
keenness IS stimulated by gettmg charge of sectwns as soon 
as they are fit for the work Simultaneously, MaJor Ken
worthy, R E , was domg equally useful antt-malana work m 
cleanng and regradmg the surface drains of the toner and outer 
Circles, and In underdratmng the matn seepage areas as ex
plamed m my note of May xgth, xgr8 (Appendix A) The 
chtef cause of trouble at Taranto IS that both the surface sou 
and the underlymg rock are extremely absorbant of water. 
The surface ls undulatmg and much of the ramfall soaks mto 
the ground and later oozes out at a lower level formmg 
extensive marshy patches on the slopes or 1n the hollows 
The root Idea of the dramage plan was to run off all ram 
water as quickly as possible, and so reduce soakage to a 
mmtmum and to further dry the ground by underdrammg 
the broad marshy areas. This plan was qlllckly grasped 
and the whole work earned out by MaJor Kenworthy. A 
separate report wntten by him IS attached as Appendix B 

To this early work agamst the hibernatmg mosqUlto, 
well before breeding has started, I attach the utmost Import
ance at all times, but 1n the present case It was pushed to the 
utmost, and continued throughout the summer In an endeavour 
to make good the defects m the mosqlllto-proofi.ng of the huts 
As will be seen later, 1t has been attended With particularly 
successful results, and rendered the absence of effi.ctent 
proofing of httle moment 

BREEDING. PLACES IN CAMP. 
1:2. I had anticipated httle trouble from any of the posstble 

breedmg grounds Withm the actual camp Site, but later 
events proved that my hopes had been somewhat too sangume. 
Along the full length of the northem edge of the camp, 
between It and the shore of the Mare Ptccolo, IS a rather 
steep bank, 1n whtch are several seepage areas Like the 
stmuar areas In the Inner and Outer Ctrcles, these are more or 
less extensive patches of constantly wet ground, due to water. 
oozmg out where a saturated stratum of rock, overlymg a 
layer of clay, outcrops on the slope Thetr permanence, 
even over prolonged penods of drought, IS easily understood 
when one considers that, on expenment, samples of rock 
(a coarse, ioose hmestone) were found to be capable of absorb
Ing about 30 per cent of thetr volume of water Bemg 
always wet, these areas get covered With coarse, rank grass 
and flags, and, If at all extenstve, are very troublesome to 
deal With by hand-mhng The only satisfactory method 
of treating them ts by a senes of underdrams, leading to a 
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common outfall, where the d1schargmg water may be oiled 
by an automatic dnp. Tlus 1s a simple, Inexpensive and 
rehable arrangement, and 1t was used 1n each. of the areas 
m the C1rcles It was also used for th.e largest of the wet 
areas on tlus bank, JUSt under the Nurse's hostel and behmd 
0 0 shed Two smaller areas, one near the Reinforcement 
Camp North and the other at th.e R.A F. Jetty, were not 
underdramed, as I had expected them to dry up qwckly. 
They remained wet throughout the year, however, and had 
to be constantly treated by h.and. They should certamly 
be underdramed If the camp IS to be continued through. 
another season 

Along the edge of the wh.arf the bank was cut back to give 
more accommodation, and was 1n part faced With stone, 
with weep holes at Intervals , m part the cuttmg and diggmg 
contmued throughout the year From both th.ese areas 
water percolated freely, and was collected 1n two main ditches, 
runnmg aJong the length of the wharf, and several subs1diary 
ones at nght angles The ditches and bank remamed wet 
throughout the year, and, though three automatic dnps 
were kept gomg constantly, th.e greater part of the oiling had 
to be done by hand On four occasiOns durmg the season 
larvre were found In tlus area, but they were qwte small, 
and had obviOusly only recently hatched out. 

WELLS. 
I3 At first 1t had been mtended to have all wells either 

fitted With pumps or closed down altogether. In actual pract1ce 
tlus had to be modified somewhat to meet the conditions 
~smg later on 1n the year and the reqwrements of the farmers 
In some cases wells ran ;.Umost dry, so that the pumps would 
not work efficiently, and for these mosqwto-proof hds had to 
be provided As the demands for Imgabon mcreased also, 
later In the summer, the number of pumps reqwred would 
have been large. Arrangements were made, therefore, to 
have those wells wluch were used for Imgat10n only, olled 
once a week 

Altogether :170 wells were treated, mcluding 57 wluch had 
pumps fitted 

PALUDE TADDEO. 
:14 In the ongmal scheme of operations the Palude Taddeo 

was onntted, as, owmg to 1ts distance from camp and Its 
surroundmgs, I did not consider It hkely to be a senous source 
of danger Moreover, It IS so large that, 1f 1t were to be dealt 
With at all effiCiently, the expense would be heavy. Later 
on, as stated m my note of May :r9th (Appendix A) the Itahan 
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authontles started to dram the mam part of tlus marsh, ~nd 
1t was decided that we should contmue With that part nearest 
to us. The work was begun, but never got further than the 
takmg of levels, as the progress made by the I tahans was 
slow, and the dangerous season had passed before their mam 
drrun was sufficiently advanced to allow of our gomg on 
Should the camp be contmued next season, work on this marsh 
should be taken up agam as the removal of the Itahan Anti
Aircraft Statwn from Its present site between our camp and 
the Palude Taddeo will enhance the potenhahtles for danger 
of the latter very matenally. 

BOUNDS. 
1:5. The question of what areas should be considered as "out 

of bounds" for the troops on account of malaria was rather 
a difficult one. Dunng the wmter months, when there was 
no danger of malana Infection, the hnuts had been fixed 
on general grounds, and were made as Wide as poss1 ble 
They are shown as a heavy blue hne In the attached map 
(Appendix C). As the summer advanced, however, Anophelme 
mosqmtos began to swarm m the areas beyond the Outer 
C1rcle The danger of 1nfectton was considerable, and the 
hrmts had to be drawn 1n as shown by the red hne m the same 
map. But there was no means of arnvmg at a definite safety 
hmit, and thls latter hne could only be regarded as a com
promise between the danger of malana mfechon, on the one 
hand, and the disadvantages, on general health grounds, 
of curtailing the men's walks 1n the evemngs 1n a hot, damp 
chmate hke that of Taranto on the other. Meanwlule the· 
mosqmto 1nfection rate and the Incidence of malana amongst 
the Itahan troops at the Anti-arrcraft Station (A on the map, 
were car~fully watched, and as soon as these showed signs 
of Increase, about the middle of August, the " out of bounds " 
hne was drawn further back to the dotted red hne It IS 

probable that some danger was mcurred by alloWing the men 
to go so far afield so late m the season, but, In the mterests 
of the general health and comfort of the camp, the nsk taken 
was, I thmk~ a necessary one. As we shall see later, httle 
harm appears to have resulted 

STAFF. 
:16 For malana work It IS much more Important that t.he 

staff should be intelligent, well trruned, active and thoroughly 
supervised than that Its numbers should be large. That 
under Captam Parker was composed of skilled personnel 
from xuth Sanitary Section and picked men from xg6th 
Labour Company for superVIslOn and the more technical 
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duties, With a var)'lng number of Brib.sh West Indian troops 
for work on drainage maintenance. The strength vaned 
shghtly from month to month, according to the work wluch 
had to be done, but, so far as .possible, the men once trained 
were never changed In January the average daily number 
employed was seven N C Os. arld men from the Samtary 
Section and two B. W I's By the month of June the numbers 
had risen to :r2 N C.Os and men of the Samtary Secb.on, 
4 pnvates from 196th Labour Company, and I7 B.W.I's., 
and, later, to 13, 7 and 21: respectively. The numbers are 
small for the area wluch had to be covered, and 1t would have 
been 1mposs1ble for the staff to undertake the work but for 
the great saVIng 1n labour that resulted from the under
drainage and from the automatic dnps SupervisiOn also 
was greatly facilitated by the use of one motor cycle and SIX 

ordmary bicycles 

UNDERDRAINAGE 
17 So soon as the surface drams were cleared and graded 

by MaJor Kenworthy, they were taken over by Capta1n Parker, 
and the mamtenance was done by lus staff, except 1n the case 
of dlffi.cult repairs, when MaJor Kenworthy agam came to 
ms help. From May to September the growth of vegetat10n 
was rapid, and the keepmg of the drains clear of weeds, 
especially those wluch remained wet, would have reqmred 
constant and unrermttmg attention. To avoid this heavy 
and recurnng labour, the underdramage was not confined 
to the seepage areas, but was extended also beneath the upper 
lengths of the surface drams, where the flow of water was 
in-constant and tended to stagnate and form pools. These 
latter underdrams proved most successful, as by dr)'lng the 
upper reaches of the surface drams the growth of vegetation 

. was checked and the labour of clearance reduced to a rmnimum. 

AUTOMATIC DRIPS. 
:r8. The automatic dnps also resulted In a great savmg of 

labour. They were used In the lower lengths of the surJ:ace 
drruns or wherever there was a constant flow of surface water. 
They worked well, and the only attention they reqmred was 
refilling at mtervals of from three to four days. At first the tms 
of otl were left In the open on small stands over the drains on 
which they were bemg used, but later they were fixed 1n small 
lock-up manholes, as shown m the drawings, Appendix D. 
This latter arrangement proved much more satisfactory, as 
it prevented mterference and theft. 

For use m these dnps waste aeroplane oll was collected 
from the R A F., as also dirty otl which had leaked on to the 



x6o 

wharf from damaged tms. Both oils proved satisfactory, 
and the saVIng so effected was considerable. The same waste 
oils, nnxed Wlth an equal quanuty of cresol, were used for 
spraYing crabholes, or, w1th double the quantity of kerosene, 
for ditches Kerosene alone was used for the wells 

The total quantity of oils and cresol used durmg the whole 
camprugn was -Kerosene, 5I9! gallons, waste oil, 587 
gallons, cresol, 24 gallons. The quanbhes cannot be satd 
to be excessive 

METEOROLOGICAL CONDITIONS 

I9 There was nothmg out of the common 1n the weather 
conditwns dunng I9I8. The monthly ramfall from I908 
to I9I8 IS given m the chart (Appendix E) and the mean tem
perature and the hunndity for the years I9I6 to I9I8 m the 
chart (AppendiX F). 

ANOPHELINES. 

20. The Anophelmes found here are Anopheles maculJpenm.s 
and Anopheles b~Jurcatus The former was chiefly prevalent 
to the east and south of the camp and later on m the year. 
The latter to the west and In the spnng. This difference m 
distnbubon was due to the greater number of wells and 
troughs on the west of the camp and of d1tches and marshes 
on the east and south Only one specrmen of Anopheles 
superp~ctus was taken, and It was probably, therefore, an 
Importation 

The dissectiOn of anophehnes from different areas was 
started early 1n April, and contmued regularly throughout 
the year as opportumty was found ; 949 mosqUitos m all -
were examined, and the results were as follows·-

Stomachs Sahvary Glands 
Per Per 

Source 

I 
Cent 

I 
Cent . Exam- Infec- Exam- Infec-

1ned ted 1ned ted 

Camp 122 X9 :rs II9 3 2 
House 14 97 3 3 73 I I 2 
Sahna Grande .163 8 s :rso 4 2·6 

5 

House 3.1 .. 53 4 s 44 .I 2 
House 26 and 

Italian Anti-
.Alrcraft Stn. .. 51:4 40 8 519 3 o· 5 
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Anopheles macuhpenms was more often mfected than 
Anopheles bJjurcatus. The first mfechon was found on 
June 24th, I9I8, and the latest on November 25th, 1:91:8. 

One very mterestmg pomt in the above table IS the very 
lugh percentage of stomach mfectwns amongst the mosqmtos 
caught m camp. Th1s was most probably due to the frequency 
of human earners amongst the troops Invahded from Salomka, 
and shows the potenbahhes that eXIsted for the disease to 
spread had A nophelmes been at all numerous. 

Of the three Anophelines caught m camp With infected 
sahvary glands, and therefore In a condition to convey infec
tion, two were caught 1n huts which had not been occupu~d 
for over a week, and one in a dugout near the Sister's quarters. 
None of them had fed recently, so that 1t IS unlikely that they 
had done any harm. 

DISTANCE OF FLIGHT OF MOSQUITOS. 

21:. The results of an interestmg expenment 1n thiS connec
tion are well shown m the chart, Appendix G. The curve 1n 
tlus chart represents the total weekly catches of Anophelznes 
m three houses-Nos. 94, 92 and 89 m map, Appendix I. 
Dunng the months of June and July the weekly catches had 
remamed high, though all the ne1ghbounng known breeding 
grounds had been abolished. On August 4fh oiling of a 
large breeding ground on the opposite s1de of the Sahna 
Grande (A to B m Map I) was started to see whether this 
would have any effect. Immediately the catches fell to 
zero, and remamed so wlule the oiling of th1s ditch was con
tmued The mosqmtos m these three houses had eVIdently 
been commg nght across the Sahna Grande, a distance of 
approximately 2,000 metres. 

RESULTS OF 1918 CAMPAIGN. 

PREVALENCE OF ANOPHELINE MOSQUITOS. 

22 Early m January, I9I8, at the commencement of the 
work, It was arranged that careful records should be kept of 
all adult Anophelme mosqUitos caught and destroyed m the 
huts and tents Withm the camp, and also in certain houses 
scattered over the protected area. Such records are most 
useful m gUiding the work, as not only do they quickly show 
the eXIstence of any breeding grounds which may have escaped 
notice, but also frequently mdicate their approXImate pos1bon. 
Moreover, after the work IS over, the records remain to show 
the progress that was made. It IS for the latter purpose 
they have been used m the chart, Appendix H, attached. 

(B 1:4557) L 
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In this chart the red curve shows the total weekly catches 
of Anophehnes from January to November, I9I8, 10 etght 
houses-numbered I4, 33, 35, 36, 94, 92, 89 and 26, and 
ctrcled in red 1n the map, Appendix I-formmg a sermcncle 
round the camp, but near the outer hmit of the protected 
area. The black curve 1n the same chart shows on a five
times larger scale the total number of A nophelme mosqwtos 
caught week by week m a search of every hut and tent 10 the 
camp area, and also 1n three houses-Nos. 22, 23 and 24m 
map I-tmmediately ad]otmng 

The chief po10t of note 10 the charts IS that both curves 
show a marked fall (decreased mctdence of Anophelmes) 
dunng the summer, mstead of the usual nse. The results 
must appear almost mcredible to anyone who had not actually 
expenenced them, but the fact that the curves correspond 
so closely, though represent10g the catches of two squads 
workmg qwte Independently, vouches for the accuracy of 
the figures To anyone hvmg 10 the camp throughout, the 
facts were qwte apparent. This aspect of the chart alone 
1s sufficient to mark the camprugn as a successful one. 

A further po10t of interest IS the rapid fall of both curves 
between January and Apnl This Illustrates well the advan
tages of a vtgorous campaign aga10st the mosqwto dunng 
the early months of the year, when breeding IS still1n abeyance 
or slow and tntermtttent. In thts way the number of mosqwtos 
left to start the summer's brood IS reduced to a rmmmum, 
and swarm10g, if It does occur, must be greatly delayed. In 
the present case, for the whole penod Apnl 22nd to June 3rd 
not a smgle Anophelme was caught 1n the course of SIX weekly 
searches of every hut and tent 1n camp 

In June and July, wtth weather conditions more favourable 
to the mosqwto and an Increased flow In the spnngs follow10g 
on the ram of March, Apnl and May, there. was a shght nse 
in the catches of Anophehnes, but even dunng this penod the 
catches must be considered remarkably small, when one 
thmks of the number of huts and tents that were searched 
weekly. 

From the rmddle of July the catches aga10 kept low till 
the end of September, wl,len a sharp nse took place. From 
a consideratiOn of the curves thts was obvwusly due to some 
local breeding ground that had escaped notice, and, as a 
matter of fact, nearly all the mosqwtos caught were taken 
1n the eastern portion of the camp Susp1c10n fell on the 
Itahan Marcom Station, permissiOn to enter which had not 
previOusly been granted Th1s was at once obta10ed Two 
tank breeding-places were found, and after these were emptied 
the mosqwto catches aga10 qwckly fell to zero, where they 
have Since remained. ' 



The reduction 1n mosqwtos 1n the camp has been remark- l 
able, and far exceeded my expectations. Perhaps the con
dlbons may best be expressed by a statement that, during 
July, the worst month of :r9:r8, Anophel-mes were five times 
less m eVldence than they are normally in January. It can 
qwte safely be said without exaggeration that the men who 
have seen even one Anophel•ne mosqwto 1n camp this year 
must be few. ' 

PRIMARY ATTACKS AMONGST THE PER
MANENT STAFF. 

23 The best of all tests of the success or otherwis~ of the 
campaign, however, is the actual number of infectiOns that 
took place. For this reason the most scrupulous care has 
been observed In haVlng every pnmary case of malana 
reported and tn enqwnng mto Its previous history. The 
total number of such cases amongst the white troops formtng 
the permanent staff of the camp from Apnl :r5th up to date 
has been 55, of which :r8 were maghgnant terttan, 28 benign 
tertian, and 9 were dlagnosed on chmcal grounds. The usual 
basts of the latter dlagnoSls was the absence of other defimte 
d1sease, the type of fever and reaction to qmmne. 

It has been qwte tmposstble to obtam accurate figures 
which would gt ve defirute informatiOn regardlng the number 
of troops rest dent in the camp' dunng :r9:r8 who had or had not 
preVlous exposure to 1nfect10n, but out of a total of 2,398 
present on November :rst, I9I8, no less than I,2I5 had been 
here dunng the ma1ana season fo X9I7 also. 

Of the 55 pnmary cases of malana referred to above, 
34 gave defimte histones of exposure to mfectlon dunng I9I7 
(examples are gtven 1n para 5 above), and, tn addltlon, of 
one or more attacks of undlagnosed fever Wlth or Wlthout 
adnnss10n to hospital dunng the autumn of :r9:r7 or the first 
three months of :r9:r8. The actual treatment 1n all these 
cases 1S not known, but, 1n the maJonty, it was by quimne. 
These cases must obVlous1y be taken as old tnfections con
tracted during :rg:r7, and should, therefore, be excluded from 
this year's figures. 

Of the rematmhg 21: cases, four gtve clear htstones of havtng 
been severely b1tten by mosqmtos while on conducting: 
duty with goods trams, which halted all mght at NassiSl 
stabon, a few nnles out of Taranto, and m a heavily-Infected 
neighbourhood. Of these men three were on the same train, 
and were adm1tted to hospital Wlthm four days of each other. 
The fifth case gtves a s1nnlar history of havmg been bitten 
while on a tram halted at a station between Foggta and Bari, 
wh1ch ts also a heavuy-mfected area. These five cases 

{B :14557) L2 
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should. therefore, also be defi.mte1y excluded from the number 
of local camp infecbons. 

Sixteen primary infections remain, and must be accepted 
as local cases, but. even after full enqmry. considerable doubt 
as to whether they are real camp mfecbons durmg xgx8 must 
remam in all of them except one. W1th regard to the year of 
infection, seven were in Taranto during the malaria season 
of I9I7, and may well have contracted their infections then, 
though the actual attack of fever did not develop till thls 
year. Such cases are qmte common, and no less than I7 
(:n from Salomka, 2 from Palestme, and x each from Egypt, 
India, Mesopotamia, Mudros and the north of Italy) were 
admitted to the 79th General Hospital this year. In each of 
these Ca.!JeS there was a defi.mte history of the patient haVIng 
been in a malarious district for varymg penods up to two 
years without any manifestation of the disease till on the 
journey to Taranto. But, even if these cases are all taken as 
this year's infections, the locallty of that infection still remams 
doubtful. Eleven give qmte defi.mte statements of frequent 
walks m the evemngs beyond the protected area into the 
dangerous zone outside, while four others were on duty on 
the motor launches, and frequently out late m the evemngs 
all over the harbour. Considering the scarcity of mosquitos 
in the camp already referred to, and their abundance outstde, 
the probabilities are all in favour of most, if not all, of these 
xs infections having been contracted outstde the protected 
zone. In only one case do the facts accord With a camp 
infection during xgx8. 

PRIMARY ATTACKS AMONGST TRANSIT 
TROOPS. 

24- Statistics or information regarding posstble infections 
amongst transit troops are not easy to obtain. Three such 
cases have, however. been reported. 

One case was undoubtedly a primary infection. The 
patient had spent three days in camp, and may have got hls 
Infection there. At the same hme he had been in the tram 
man infected area for the followmg two rughts, and might 
equally have contracted the infection then. Considenng 
the almost total absence of Anophel1.nes m the camp, and the 
freedom from infection of the staffres1dmg there permanently. 
the latter source is the more probable one. 

The other two cases were naval details, one of whom had 
been in camp two and a-half months and the other I3 days. 
Both gave histories of havmg been out for walks in the 
dangerous area outside the camp, and one had served several 
years m different stations in the East. · 
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PRIMARY ATTACKS AMONGST l3RITISH 
WEST INDIANS. 

25. I have no expenence of the hablhty of British West 
Indians to malana mfection They have, therefore, been 
excluded from the above statistics. That they are not im
mune, however, 1s shown by the fact that there were amongst 
them several relapses of old malana mfecbons contracted 
elsewhere. On the other hand, there were, on an average, 
3,242 present 1n camp throughout the malana season, but not 
a smgle pnmary mfechon was recorded, although the medical 
officers had been instructed to watch for the disease. 

STATISTICS OF ITALIAN ANTI-AIRCRAFT 
STATION. 

26 As a contrast to the above figures, the statistics of an 
ltahan Anti-aircraft Battery, situated close to our camp, are of 
interest. In tills battery there were 53 men, who arnved 
between December 26th, 1:91:7, and August 7th, :rg:r8, from 
non-malanous areas, and who had never had the disease. Out 
of these 24 became infected dunng ::rg::r8, and 1:4 were per
manently mvahded Tills gtves the very hlgh infection rate 
of 45 · 3 per cent. and a wastage rate of 26 · 4 per cent. These 
figures show the poss1b1hbes willch existed. 

CONCLUSION. 

27. In concluding tills report, I WISh to express my indebt
edness to Captam W. Parker, RAM C., my assistant, Major 
Kenworthy, R E , and Sergt Hargreaves, R.A M C., the 
entomologiSt Captam Parker was my nght hand through
out ; MaJor Kenworthy was responsible for the excellent 
dramage works constructed, and Sergt. Hargreaves showed 
the greatest keenness and mterest 1n the work. To them 15 

due the success that has been acilleved I could not have 
been better served, and my duties consisted solely m guidance 
and control. To Captam 0. R. Belcher, R.A.M C , my thanks 
are also due for practically the whole of the stahshcal work, 
and for the keenness and mterest he showed, m following out 
the illstones of the different cases. 

J. C ROBERTSON, 
Colanel, I M.S., A D.M.S., Taranto. 

I TARANTO, 

December x6th, xgx8. 
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APPENDIX A. 

A SHORT NOTE REGARDING THE ANTI-MALARIA PRE
CAUTIONS WHICH ARE BEING TAKEN AT TARANTO 
REST CAMP. 

The parasites whlch cause malana have a double hfe cycle m the 
blood of man and m the body of the mosqutto In the former, repro
ductton 1s a sexual and takes places by stmple dtVlston of the two or 
three days' old adults mto a number of young, whlch agam mature 
and dtVlde mto fresh broods tn two or three days' ttme, and so gtve nse 
to recurrent paroxysms of tertton or quartern fever accordmg to the 
particular species of parastte concerned Male and female fonns of 
the parasttes are produced m the blood of an tnfected man, but they 
do not conJugate or gtve nse to young unttl they are mgested durmg 
the act of feedtng by certam spectes of Anophel1.ne mosquttos In the 
body of the mosquito, on the other hand, the cycle 1s a sexual one, 
and reproductton occurs only by the con]ugat10n of two mdtvtduals, 
male and female, wtth subsequent dtvtsion mto a swarm of young, 
whlch, lodgmg m the sahvary glans of the mosqutto, undergo no 
further developments unttl mJected mto man when the mosqUito 
bttes Thls latter cycle tn the A nopoehne mosqutto, bemg sexual, 
may be constdered as regenerative Each of these cycles lS restncted 
to the spectal host, and no tnfectton takes place tn nature from man 
to man except through the mterventton of certam species of Anopel;ne 
mosquttos or from mosqutto to mosqutto except through the mter
medtatton of tnfected man. 

2 The above facts regardmg the hfe history of the malana para
sites have been- defim.tely estabhshed, and on them are based the 
measures whtch are generally taken for the prevention of malana 
mfect10n. It lS ObVIOUS that-

( I) If man could be protected from mosqutto bttes, or (2) 1f all 
Anopheltng mosqUitos could be destroyed,., or (3) 1f Ano
phelsnes could be prevented from becommg tnfected, 

malana would soon d1Sappear Action drrected towards any one of 
these objects, or towards preventing the development of the malana 
paraSite tn anyone bttten by an tnfected mosqUito, would be qutte 
suffiCient 1f only 1t could be made absolute Unfortunately, thts can 
rarely be done, and, m a place hke Taranto,ts, for many reasons, qUite 
tmposstble At that place, a combmatton of measures has therefore 
had to be rehed on, those bemg selected whtch under the spectal con
dtbons obtammg and wtth the matenals available, appeared most 
hkely to gtve the best results and, at the same ttme, to be cheapest 
and to offer a mmtmum of mterference wtth mtlltary reqUirements 
A knowledge of what these measures are, and how far they are hkely 
to be successful, may best be attatned by constdenng them tn four 
groups accordmg to the obJect at whtch they atmed 

3 Protect1.on from mosqusto b1.tes -For the tndivtdual wtth a clear 
conception of the nsk that mosqUito b1tes entatl wtthtn a malanous 
zone, pei'Sonal protection from these bttes ts by far the most valuable 
prophylacttc measures whtch he could adopt It 1s stmple, and 1f 
carefully earned out gtves absolute secunty Wtth large and varymg 
numbers of troops, however, the gtVlDg of faahtles for complete 
tndtVIdual protection would mean a prohlbttlve expenditure More
over, there would always be large numbers of men, espectally amongst 
troops tn transtt, who would be tgnorant of the nsks, and would qutte 
naturally look on the dtscomfort of the mosqutto net, the avmdance of 



walks m the evemng without vells and gaunlets, the 1nconvemence of 
double closed doors to sleepmg rooms, &c , as fussy and unnecessary 
restncbons to be avoided on every occasion on which they could do 
so undetected For these reasons, and also because the NISsen huts, 
which form a large part of the accommodahon at Taranto, are unsuited 
to a scheme of complete protection from mosqmtos, and because of 
the difficulty of obtammg the necessary proofing matenals, It has 
been necessary to relegate this method of malana prophylaXIs to a 
second place, and It IS on mosquito destruction that roam rehance wlll 
have to be placed At the same time, very rmportant protective 
measures under this head have been undertaken , all sleepmg accom
modation and the canteens, YMCA , and other huts, where the men 
are likely to gather for the evenmgs, are being proofed agamst mosquitos 
as far as possible Wlth gauze and double doors, all sleepmg accommo
dation 1s regularly searched for any mosquitos which may have gamed 
entrance or have been trapped between the double doors, the same 
barrack rooms wtll be fuiDigated at mtervals , guards and other men 
on night duty are bemg proVIded With veils and gauntlets , areas 
where mosqmtos have become prevalent wtll be placed out of bounds 
after sunset , and all troops will be warned of the danger of mosquito 
bites and be encouraged to take precautions agamst them by placards, 
notices and lectures Specially proofed bell tents are also bemg got 
ready m case they have to be used 

4 Destt'uct1.on of A nophelJnes -(a) It very soon became eVIdent 
that this would have to be the ma1n defence agamst malana at Taranto, 
and spec1al care has been taken therefore to make It as complete and 
thorough as pOISsible A detailed survey of all the hkely breedmg places, 
both mslde the camp and outs1de to a d1stance of one and a half nules 
from Its border, was started early, so as to obtam Information on 
which might be based as accurate an estimate as possible of the danger 
to be antlcrpated from the different areas, and of the relative Importance 
and urgency of the works which might be necessary :m each Th•s 
survey confirmed the general conclusiOns which I had preVIously amved 
at, and wluch had been endorsed by Colonel Srr Ronald Ross at his 
VISit, but 1t had also been of value 1n bnngmg to hght some new 
breedmg grounds of Importance which preVIously had escaped notice 

(b) Each year a certatn number of mosqmtos and therr larvre 
hibernate over the cold weather, and 1t IS from these that the first of 
the new season's brood xs developed tn the spnng In my preVIous 
expenence I have found a ngtd Winter campaxgn agamst these luber
natmg mosqmtos of the utmost value xn lessenmg the nsk of swarmmg 
and the work which had to be done later on Such a campaign was 
therefore started early and earned out Simultaneously wtth the survey 
already referred to All possible restmg places for mosqmtos ~n 
houses, huts, sheds, &c , both wtth1n and outside the camp area, were 
carefully and repeatedly searched for Anophelsnes, and these destroyed 
At first It had been my mtent10n to do th1s by fumigation Thts would 
have been easier, but a suggestion to try 1t met Wlih so much oppositiOn 
on the part of the farmers that all further thought of 1t was abandoned 
and the slower and more labonous method of searchmg was used 
Instead Tlus change has not been Without Its advantages, however, 
as 1t enabled me to obta1n penod~cal censuses of the mosqmtos m 
particular areas, and these have been of great value 1n checking the 
results of the survey referred to above, and also m rneasunng the effects 
of the different anti-larval operations, drammg, 01hng, &c, which have 
been undertaken, and m estlmatmg thetr relative value 

(c) Both the survey and the Winter campatgn have been of great 
help m enablmg me to tram a number of men In the work of recogn1smg 
.Jf nophelsne mosquitos m the egg, larval and fully developed stages, 



and of huntmg out therr breedmg grounds, and 1n searchmg for the 
places where they he up dunng the day. These men will. be spectally 
useful later on, and 1t 1s hoped that they will. not be moved 

(d) The whole of the breedmg grounds which are hkely to affect 
the health of the troops adversely have been converuently grouped 
for descnpbve purposes, mto three areas 

I The actual can1p stte ; 
2 The 1n11er crrcle ; 
3 The outer ctrcle , 

and this groupmg may be adhered to as 1t emphasises rather well the 
tmportant p01nt of distance from the camp The actual camp stte 
occuptes a senn-ctrcular area of roughly 8oometres radius on the 
southern shore of the Mare Piccolo The " Inner Crrcle " hes tmme 
wately outs1de of this, and 1s a concentnc senncrrcular band about 
1,000 metres m Wldth. and the "Outer Crrcle" 1s a second concentnc 
band outside that agam 

(e) As a result of the survey referred to, 1t was found that Within 
the camp area the number of An?f'h~l•n~ breeding places was not 
large, nor therr extent great They cons1sted chiefly of wells, tanks 
and Cisterns All of these have been fully dealt With-the wells by 
seahng them down completely , the tanks and ctsterns by drammg
and no further danger may be anhc1pated from them At the same 
ttme, all low lymg patches of ground where water rmght collect have 
been dra.J.ned. nns and other pots which rmght act as receptacles of 
water have been collected and are bemg used for makmg paths, and 
all hollows m tree trunks which rmght hold water and act as potenhal 
mosqmto places, have been plastered up With mud W1thm the camp 
area, I think, 1t may safely be satd that no smgle breeding ground for 
mosqmtos now rema.J.ns 

(f) In the " Inner Crrcle " the breeding grounds, both actual and 
potential, were much more numerous and, adJommg the camp, as thls 
area does on all s1des, except to the north, 1t was by far the most 
dangerous from the potnt of VIew of malana It contatns a large 
number of farms, each of whlch has numerous wells and troughs for 
the supply of dnnkmg water, for watenng of stock and for =gabon 
Most of these were actmg as reservorrs of hibernabng mosqmto larvre, 
and would certamly have formed excellent breedmg grounds dunng 
the mosqu1to season They presented a very considerable dlfficulty, 
as obVIously they could not be closed or oued Fortunately the Itahan 
authontles came to our assistance and, by the Issue of an Ordmance 
{copy attached B) that each owner would be held respons1ble for 
keepmg every well or collectiOn of water on h1s ground mosqmto-fref", 
placed us 1n the excellent pos:ttlon of bemg able to come to the help 
of the fanners 1n complymg Wlth the reqUJ.rements of the Ordmance, 
1nstead of bemg outsiders 1nterfenng unnecessanly With therr water 
arrangements An agreement was quickly amved at alloWlilg us to 
close down most of the wells, and to dram some of the tanks and ou 
the others, on condition that we proVIded one or two cheap hft pumps 
for the rema.J.Umg wells on each farm The difficulty has heen com
pletely o"crcome, and Without fnchon of any kmd At the same tune, 
all trees 1n the Inner crrcle close to the camp s1te hav_e been treated 
s1mllarly to those Within the actual camp area, and all small collecnons 
of water have been kept free from larvre by oiling or dra.J.nmg, pending 
the completion of the larger drainage works whlch have had to be 
undertaken. 

These larger dramage works were necessary OW1llg to the presence 
of numerous surface dra1ns, much overgrown wtth long grass and reeds, 
and bable to contain water for considerable penods after ramfall, and 
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in some cases, permanently In the eastein half of the ClCcle, the area. 
marked " 2 " In the map, there was also a large tract of low lYIDg, 
swampy ground Thls area " 2 " was much the most dangerous part 
of the 1nner crrcle and, mdeed, was the clue£ source of .A nophelsne 
mosquitos m the camp, owmg to the great extent of the dra.lDS and 
mtches whlch 1t contamed, therr proXlmlty to the camp site, tbetr 
dense overgrowth Wlth grass and reeds, and also the fact that many 
of the d1tches and also the low lYIDg swampy ground were constantly 
supphed Wlth water whlch percolated out of the 1n1l Sides at three 
pomts marked D , E and F, and known locally as No 17, the Wet 
Tnangle, and R E lhll respectively It was deoded that all the 
drams and mtches In the mner Circle should be cleared up and 
regraded to allow of storm water floWing off more rap1dly, and at 
the three seepage areas, D , E and F , should be under-dramed 
to three outfalls mto the newly cleaqed channels at whlch 
automatic ou dnppers could be placed 1n ~nanholes All th1.s work 
has been excellently earned out, and the control of mosquito breedmg 
Wlthm the lllner ClCcle should present no great dlfficulty beyond the 
systematic upkeep of the drams lil good cond1bon, and attention to 
the automatic dnppers. 

{g) The question of how to deal Wlth the outer Circle was a more 
dlfficult problem It contams three very extensive marshy areas, 
marked 5, 4 and 3 m the attached map, and named respectively the 
Sahna Piccola, the Sahna Grande and the Palude Taddeo The two 
former have been partlally drallled and reclatmed by the Itahan 
authontles but the drams had been allowed to get out of repau and 
to become overgrown and clogged, and all three areas were typical 
and extensive breedmg grounds for .Anof>helsnes All are somewhat 
remote from the camp area, and 1t was obVIously out of the question 
to deal Wlth them completely as m the case of the 1DDer crrcle, as the 
cost of domg so would have been altogether out of proportion to any 
gam that was hkely to accrue In my expenence httle danger 1s to 
be anticipated from breedlmg places over one mlle distant 1f the mos
qUitos have opportumtles of feedmg close at hand, and rl the mter
vemng ground, as at Taranto, 1s ratsed, wmd swept and clear of all 
scrub and trees The Sahna Piccola comes well Wltlun the diStance, 
however, and 1t appeared necessary that the northern part of it, at 
any rate, should be dealt With The nsmg ground G, 11nmemately 
to the east of tills Sahna, also remams constantly wet from numerous 
seapage spnngs, and tills too 1t was considered desuable to treat. All 
the drams m tills area have been cleared and re15Taded, so that very 
httle water now hes for more than a day or two after heavy ram The 
wet patch of ground also bas been underdramed, and the outflow W1ll 
be kept oJled by automatic dnppers lil manholes at the mfferent 
outfalls 

(h) The nearest pomt of the Sahna Grande 1S JUSt over one m1le 
from the camp, but slightly nearer where a number of drams whlch 
1t was desirable should be cleared and re-graded As all these drams 
have therr outfall mto the nearest portion of the penpheral dram of 
the Sahna, 1t was thought adVIsable to clear and re-grade the latter 
also, as shown 1n the map 

{•) It was about Area 3, the Palude Taddeo, that I felt in most 
doubt The nearest portion of tills marsh 1s brackish, and .Anophelsne 
do not breed m 1t, whue the further porb.on 1s a contmuous breedmg 
ground, and gradually extends m breadth as one goes further from the 
camp Little advantage appeared hkely to follow partial treatment, 
and to do the whole of 1t would have been a very large work I post
poned decislon as long as poss1ble m the hope that I should be able to 
get some defimte eVIdence of the danger willch m1ght be expected if it 



were left alone, but, though 1t was trapped contmually, and all the 
houses between 1t and the Camp, and on the edge of the latter, were 
carefully searched each week, no eVldence of any senous danger was 
forthcommg On the contrary everythmg pomted to the probabihty 
of our bemg able to neglect 1t altogether W1thout nsk At the same 
hme the favounte walk of the men tn Camp m the evenmgs was along 
the shore of the Mare Piccolo 1n tlus dttect10n, and 1t was felt that 1t 
would be a senous hardslup to them to put the whole of tlus part of 
the shore out of bounds Fortunately the Itahan authontles started 
to dram the mam part of the marsh last month, and 1t was dectded 
by the I G C on a VIS1t shortly afterwards, that 1t would be wen to 
dram the remammg portion, wluch IS on the side nearest to our camp, 
at the same time Th1s work 1s now m progress 

(j) It is, of course, too early yft to be able to say how far the antl
mosqmto measures wluch I have descnbed W1ll suffice to meet the 
reqUirements of the sttuatlon, or whether they W1ll have to be extended. 
But, so far, the posttton appears satJ.sfactory, for, while mosquitos 
are fast on the mcrease outside our area, they are becommg fewer wtthm 
the inner Circle and, ms1de the Camp 1tself, 1t 1s only rarely that an 
.A.naphel·r.ne can be found Very careful watch, however, 1s bemg kept 
on all the known breeding places, new ones are bemg searched for, 
and all the houses and huts, both wtthm the Camp and m the lDDer 
Circle, are regularly exammed for adult mosquitos so that any mcrease 
may be detected at once. 

5 Protectt.on of A nophel•ne M osqustos fYom I nfechon -Tlus IS 
really a corollary of the protection of man from mosquito bttes, and 
the measures under the two heads are very largely Identical, at any 
rate so far as the healthy troops m Camp are concented Bestdes the 
healthy troops, however, there are three classes which requtte spectal 
notlce:-

(a) Men actually suffermg from malana, 
(b) Men who are probable " earners " , and 
(c) the resident population 

(a) W1th reference to the first of these classes, all men suffermg from 
fever, even 1f shght only, W1ll be requtted to report for treatment. and 
W1ll be admitted to hosp1tal m wluch the wards W1ll be absolutely 
proofed, or they W1ll be transferred out of the danger zone to Faenza. 
Dunng convalescence these men W1ll be housed m separate barracks 
and carefully supervtsed unttl qlllte free from danger to others 

(b) .. Carners " are hkely to be numerous amongst the men bemg 
evacuated under the .. Y " scheme, and, as they W1ll not be known, 
the whole of the " Y " scheme men W1ll be accommodated m spectally 
proofed barracks dunng such time as they may remam m camp 

{c) W1th regard to the restdent population supervts1on W1ll be less 
easy, but relations have already been estabhshed v.hereby not only do 
they permit us free mgress to the houses to search for mosqmtos, but 
they also help us in the work Later on, when mosqUitos become 
more numerous and troublesome, 1t 1s hoped that they may allow us 
to proceed further and to fumigate thett rooms at mtervals when most 
of the Infected .A.nophehnes would be destroyed along wtth the others 

6 Preventt.on of Malan a Developsng •n those who have been B•tten. 
by Infected Mosquitos -Tlus 1s the fourth method of prophylaxis, and 
for vanous reasons 1t 1s probably the least rmportant Latterly the 
takmg of prophylactic qUIDlne has rather fallen 1nto disrepute, but this 
is probably largely due to the fact that too ~nuch has been expected of 
1t. For the cure of Inalana m man, that 1s, the suppresSlon of para
SJ.tes, the result of ast>.xual reproduction, 20 grams of qlllnme at least 



are g1ven daily, and often more It can hardly be expected, therefore, 
that s or 10 grams daily will m all cases be sufficient to prevent the 
development of that stage of the parasite mJected 1nto the blood by a 
mosqmto, and which 1s the result of sexual reproductions and, presum
ably, therefore, much stronger There 1s a considerable mass of 
eVIdence to show that the smaller doses of qumme do help m preventing 
the development of a considerable number of new Infections, and also 
In reducmg the number of relapses m old cases They are, therefore, 
being regularly Issued to all ranks m Taranto under supervision 

7 In carrymg out the anb-malanal work m Taranto, I am greatly 
1ndebted to MaJor Kenworthy, R E, who has done excellent work m 
connection With the dramage, to MaJor Matte~, A AM C , to whose 
tact and resource the complete absence of fnct10n With the Itahan 
residents IS very largely due , and to my assistant, Captam Parker, 
R A M C , who has shown mdefatlgable zeal and energy m connection 
With the field work 

Headquarters, I G C , 

May 19, 1918 

J C ROBERTSON, 
L1.eut -Colonel, I M S 

APPENDIX B. 

OFFICE OF THE COMMANDER-IN-CHIEF OF THE DEPART
MENT AND OF THE NAVAL COMMAND OF TARANTO 

We, VIce-Admiral Commandantore Enuho Solan, CoiDmander-ln
Cinef of the Department and of the Naval Co.rrunand, Taranto. 

In VIew of the Royal Decree, May 25th, 1915, confernng on us full 
l!.hhtary and Civil Powers 

In VIew of paragraph No 636 of the Samtary Law, August 1st, 
1907, and General Sanitary RegulatiOns approved by Royal Decree, 
February 3rd, 1901 

In VIew of the MuniCipal Ordmances of August 15th, 1904, and 
September 7th, 1917 

Havmg considered the necess1ty of enforcmg more stnctly the 
measures for the anb-malanal prophylaXIs m the terntory wttbm the 
Junsdlcbon of tins Naval Command 

ORDER 

Art I -That Witinn the pubhcat10n of the present orders, 1t 1s 
compulsory for propnetors and tenants In the malanal reg10ns com
pnsed m the temtory of tins Naval Command, and In grounds suitably 
Situated regardmg altitudes, to adopt means for the natural :flow of 
w<~.ters m such a way as to avo1d the formation of ponds, wells, or sheets 
of stagnant water, e1ther m large or small quantities, temporary or 
permanent, artlficailly created or eXIstmg naturally, wttbm greater or 
lesser distances from dwellmgs 

Ayt 2 -That as a sequence of the above article, It 1s proinbited 
to allow any water wluch IS drawn from wells, and winch IS requrred 
for trngatlon, to remam m the tanks next to the "None," for more 
than 24 hours 



,Arl 3 -That drams, p1pes and condu1ts, used from the " None" 
for ttngatlon of ground, must have sufficient fall and be kept clear 
so as to allow an easy flow of water and d1spers10n m ground Without 
~usmg any stagnation. , 

Arl 4 -That mouths of wells or "None" and all openmgs m con
nection Wlth them must be closed m such a way as to avo1d the poss1ble 
presence of larvae of Anopheltne mosqu1tos 

The Improvements of water wells must be made so as to reduce 
the stze of the mouth of the superstructures and supply a perfectly 
fitting wooden hd and frame ; or, when tl:us IS not poss1ble, the mouths 
of the wells must be completely closed, and su1table pumps £xed 
Unused wells must be abohshed or closed up Wlth stone slabs. 

Arl 5 -That 1t 1s com,Pulsory for everybody charged Wlth the 
construction of roads and canals to prevent waters from becommg 
stagnant m abandoned sump p1ts, also, to prevent water from stag
nating m any hollow grounds and badly constructed or badly kept 
gutters 

Arl 6 -That the samtary authonhes will enforce the mstruchons 
in the present Ordmances, makmg use of the pohce agents for the control 
and actions 

Anybody not complymg With the above orders will be tned by a 
Military Court and pumshed accordmgly, as la1d down m Article 129 
of the above mentioned Samtary Law, and the necessary works will 
be camed out at the expense of the mterested parties by the Dlrenone 
del Gemo Manna 

Taranto, Felwuary 24th, 1918 

Vtce-AdmJral (S1gned) E SOLARI, 
Commander-•n-Chtef 

APPENDIX C. 
REPORT ON THE ANTI-MALARIAL DRAINAGE OF CIMINON 

CAMP, 'l;ARANTO 
On January xsth, 1918, I recetved orders from the Director of Works, 

Italy, to proceed to Taranto, collect the necessary data, and prepare 
plans for the thorough dramage of the nmer c~rcle, • e , 2,000 metres, 
defined on the general plan of the Camp and to proceed With the work 
for whlch he approved an expenditure of £s,ooo, thls not to be exceeded 
Without authonty 

On amval I consulted Colonel Robertson, A D M S , who stated 
Ius reqUirements, whlch cons1sted of -

(1) The collection and dramage of all surface water; 
(2) The cleanng of extstlng ditches, 
(3) The repamng and covenng of all wells and water-storage 

tanks, 
(4) The mstallahon of pumps on the storage tanks and wells 

mdlcated by lum 
The general plan of C1mmo Camp and surrounding area marked 

" I " 1s diVIded mto sa mosqwto areas, coloured and numbered from 
I to 6. 

Areas Nos 1 and 2 compnse the nmer CJrcle; 
Areas Nos J, 4 and s compnse the outer Clfcle , 
Area No 6 compnses Tos1es Yard (Celese R.lver) 
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PROBLEM 

The problem involved the drymg up of all mosqw.to breedmg 
grounds m the umer CU"Cle, • e • Areas I and :z, and hnnt as far as possible 
those m the outer CU"Cle Areas J, 4 and S. 

As the whole of the areas I and :z and portions of 4 and 5 are under 
euluvauon great care was necessary not to mterfere Wlth farmmg 
operatlons, or cause meonvenience to the owners or occupiers of the 
lands. 

DESCRIPTION. 

Area No I, or West S1de, has a catchment area of about s:zo areas 
wtth mam outfall at pomt marked " A " on plan. Thls area 1s on the 
hlgh land and appears free from sprmgs 

A system of open dttches runnmg m a northerly dtrectlon eXlSts, 
and ,are marked m blue on the plan. At least 95 degrees of thls area 
ts under culbvatlon 

Area No. :z eompnses the "Planura Erbarka.'• or marsh (lymg to 
the south of the Camp), together Wlth R E. Hill, the wet triangle and 
House 17. 

The catchment area 1s approximately 575 acres, the dramage from 
whlch passes off by means of catchwater ditches and mam drams, 
the latter runnmg under the road and rallway bndges, and emptymg 
mto the Mare Piccolo at po1nt marked " B " on plan. 

R E. Hill hes to the east of the marsh, and on the slope of the hlll, 
several spnngs and a good deal of seapage from the adjolnlng hlgh land 
crops out at thls po1nt 

Wet Tnangle, hes to the south of the marsh and consxsts of two 
natural water courses whlch dram thls area, 1t lS fed by seapage and. 
oW1Dg to the grade, many water holes eXISted. 

House 17 hes to the south-east of the marsh on the slope of a hill, 
the land 1s cultivate~, and a system of :u:ngatlon ensted whlch eon
Slsted of open ditches connecting the spnngs to a storage tank from 
whlch the water was distnbuted to the land m stone channels. 

Area No 3 -The Taddeo marsh 1s a. delta. of about 650 acres. 
About :zoo square nules of land, mcludlng the Georgta and Salm 
Granda Areas, dram mto the Mare Plccolo at thls pomt 

The outfall of the Salma. Granda dra1nage 1s conducted through 
thls low area m a. hlgh level canal. 

There are mnumerable spnngs along the foot hills lymg to the 
south whlch cause the low area to he wet and boggy. 

A Yea No 4 --Salma Grande, s1tuated about two nules to the 
south-east Wlth J,500 acres of bottom land and a catchment area of 
6,300 acres 

Thls basm has a gravxty dramage system whlch is well latd out 
and m a. fatt state of repatt Wlth the exception of the catchwater d1tches 
whlch have been allowed to become partially choked. 

The land 1s only partlally under cultlvatlon OW1Dg to the alka.h 
havmg been brought to the surface through lack of proper under~ 
dramage 

Area No 5, Salma Plccolo, hes about xl nules to_the south-west of 
the Camp, and xs a low basm of about 300 acres, Wlth a catchment area 
of 6oo acres Thls land 1s dramed mto the sea through a. stone culvert 
under the high land to the west 

The dramage system xs surular to No. 4 and suffers to the same 
extent from white and black alkah. 
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Ayea No 6 (Celese River Valley) part of the Tostes Yard area 

Thls area hes on the north shore of the 1\-Iare Plccolo W1th about 
300 acres of low lymg land , hke area No 3 there are many spnngs, 
some of large capacity Many open ditches have been cut, but owmg 
to the shght fall the ditches remain full of water, and overgrown 
weeds 

To carry mto effect the before-mentioned requ:rrements-

RaJnjall yecOf'ds for the last 10 years were obtamed; 
Suroeys and plans of the areas made ; 
Dstches and catchwatef' drasn located, 
Levels of all draJns taken and profiles drawn, 
Areas and run-off (based on maXImum ramfall) figured out; 
Gt-ades and capacltJes of ditches computed , 
Cement ollusg chambef's for the outfalls of mam underdrams were 

constructed • 
Wells and water stOf'age tanks reparred, hds fitted and pujlps 

of su1.table capac~ty proVJ.ded and Installed. 

The followmg work has now been camed out -

Area No z -All dttches were regarded and cleaned out, extra 
road ditches cut, makmg a total of 3,900 metres of open ditches 
completed m thls area, as shown on plan 

Af'ea No.2, The Marsh -The mam outfall channel was regraded 
and s1des terraced from pomt marked •• B " to the road bndge 
The two catchwater ditches, two main drains, and all open ditches 
and laterals were graded and enlarged, makmg a total of 13,500 
metres of drams completed 

The bndges were overhauled and the channel laid m cement, 
true to grade, to prevent pools of water forming under same 

R E H•ll-3,240 metres of ditches were cut, r,o6o of whlch were 
Ia1d W1th underdrams 

All spnngs were connected to the underdrams and the spnngs 
covered over 

A cement mhng chamber was constructed at the outfall 
Wet Tnangle -4,150 metres of mam ditches were graded and 

enlarged and 1,250 metres.of underdraw cut and latd thus allowmg 
ample capaCity for storm water, w1ll dry out the ditch W1thm two 
days after ram 

A cement othng chamber was constructed at the outfall. 

House 17 -Here a complete system of under-dramage was 
constructed All springs closed m and connected underdrams to 
the storage tank The overflow camed underground to the outfall 
A total of 3,050 metres of ditches, of whlch r,6so were latd W1th 
underdrains 

A cement mlmg chamber was constructed at the outfall 

Area No 3 -Levels have been taken over thls area, but as the 
Itahan authoritles have undertaken the construction of a matn 
drainage canal through thls area to serve some 200 square Inlles of 
country 

The dramage of the spnngs and low area has been delayed as 
the water would cause flooding tn the canal dunng construct1.on, 1t 
bemg proposed to use satd canal as the ma1n outfall, 

At'ea No 4 -The catchwater on the north stde has been re-graded 
and terraced for 4,000 metres, 1n all 11,300 metres of open ditches 
have been graded and cleaned out 
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Area No s -The catchwater d1tch on the north and east side 
has been regraded and terraced for z.Sso metres, and 3.300 metres of 
main drams and laterals have been graded 

On the east stde 3,6oo metres of open ditches were cut. of whlch 
:1,500 were underdramed With cement outfalls. 

The above work 1s now complete, and 1t only rema1ns to deal Wlth 
Area. No z, which owmg to the slowness of the Itahan Authonbes, 
1n fimshmg the first sec1on of thetr mam canal, has prevented this also 
bemg proceeded vo11.th 

The heavy red hnes shown on general plan mdlcate the work under
taken by the Italian authonhes after the above work was fim.shed. 
and 1s now m course of construction 

The folloWing plans, statements and coptes of reports Will accompany 
this report -* • 

General plan 
Ramfall records •• 
Large scale plan of Dramage Area, No 2 
Large scale plan of dramage Area, No 3 
Copy of Report and Plan of Area, No 6 

Marked (1} 
{z) 
(3) 
(4) 
(S) 

Ctmtno Camp, Taranto. 

August 17th, 19I8. 
{Signed) H KENWORTHY, 

MaJOf', R E. 

LABOUR -EMPLOYED ON CLEANING AND REGRADING DITCHES CUTTING 
AND LAYING DRAINS, SHOWN IN MAN DAYS AT LIRE 7"00 FOR 
B W l AND LIRE 6 oo FOR ITALIAN 

BW I Ita han 'J'otal 

Lire 
Area I.-West Side •• 250 at 7 hre 448 at 6 hre 4.438·oo 

1,750 hre 2,688 hre 
Area 2-

The Marsh 8,845 at 7 hre 

RE Hill 
6I,915 hre 
ISO at 7 lire= 851 at 6 hre 
1,050 hre s.xo6 hre 

House 17 1,020 at 6 hre 
6,xzo hre 

Wet Tnangle 1 zoo at 7 hre 3:18 at 6 hre 84.499"00 
8,400 hre 1,908 hre 

Area 4-Salma 4,963 at 7 hre = 34.741"00 
Grandi 34,741 hre 

AreaS-
Salina Ptccolo s,669 at 7 hre 

East Slope, Under-
39,683 hre 

445 at 7 lire 42.798 00 
dram age J,IIS lire 

Grand total 166,476•oo 

• Not reproduced here. 



CosT 011' PUMPS AND LABOUR REQUIRED TO REPAIR WELLS, AND 
INSTAL SAME FOR EACH HoUSE OR FARM SHOWN ON GENERAL 
PLAN, BY NUMBER. 

House. 

No 3 
•• 4 

6 ~ 
7 7 
.. 9 
.. 10 
n II 
.. 12 

.. 13 

.. 14 
,.IS 
,16 

,.17 
.,18 
.. 19 
•• 20 
.,21 
.,22 

.,23 

.. 24 
,.25 
,. 26 
,.27 
.,28 
._29 
., 30 
.. 31 
•• 2 

.. 3 

.. 4 

.. s 
" 6 
•• 7 

RAF •• 
Wharf 

Area. 
No. 41 •• 

3 
I 

3 
2 

3 
s 
8 
2 

3 
s 
4 
8 
8 
3 
4 
3 
4 
3 
3 
3 
I 

4 
4 
2 
I 

10 
3 
I 
I 
I 

4 
s 
6 
3 
8 
2 

I 

3 
2 
I 
.2 
I 

2 
I 

4 
I 
.2 
I 
6 

I 
I 

2 

3 

3 
2 
I 

3 
'3 
.2 
.2 

3 
3 
2 

3 
2 

3 
I 
2 

3 
3 
3 
I 

3 

4 
3 
I 
I 
I 

4 
4 
s 
I 
I 

3 

3 
2 

3 
3 

2 

3 
3 
2 

3 
2 

3 

2 

3 
3 
3 
I 

3 

4 
3 
I 
I 
I 

4 
4 
s 
I 
I 

I 

3 

3 
I 

I 

3 

.2 

3 

I 

.2 
I 
2 
I 
I 
2 

3 
2 
I 

3 

4 
I 

I 
I 
I 
2 

4 
I 
I 

Labour 

Lre 
t8o·oo 

8·oo 
x8o·oo 
6o•oo 
8•00 

92 00 
224 00 
45"00 

152 00 
170 00 
64·00 
94"00 

216•00 
124"00 
140 00 
33"00 

124"00 
120"00 
138 00 
152"00 
6o 00 
96 00 

138 00 
32"00 
32"00 

336 00 
6o 00 
32 00 
6o·oo 
6o 00 

124 00 
zo6·oo 
234 00 
6o·oo 

124"00 
zo·oo 

32 90 

Cost 

Pumps 
and 

Ptpe. 

Lre 

340"00 

I95 00 
ssz·oo 
180 00 
I66 50 
62•00 

IIS ·OO 
6o·so 
82·00 

157"00 
319 00 
320•00 

z68 oo 
67•00 

x8o·oo 
IOI•OO 
z8s·oo 
340"00 
308·00 
170•00 
72•00 

I 
i-----1------1------l------1-----1---------11---------

IJS 77 74 51 



I.77 

TOTAL CosT. 

Malena/. 
Ltre. 

J,ooo metres of IO c m land dram ptpe w1th 
collars at I •6o ltre per metre 4,8oo·oo 

4,000 metres of 7 5 c m land drain ptpe w1th 
collars at r JO bre per metre 

51 pumps 

Labour 

B. W 1 's worlnng on ditches and drams 
Itahans working on dttches and drams 
ltahans working on wells and pumps 

CliDmo Camp, Taranto, 

Augusl 17th, 1918 

Totalltre 

•• I 50,654 •OO 

I5,8zz·oo 
4,030 00 

•• 186,o89 ·oo 

(Stgned) H. KENWORTHY. 
MaJor. RE_ 

M 



VI! REPORT ON·INDIGENOUS MALARIA 
_ ... ANn:· ON 'MALARIA WORK PER

FORMED IN CONNECTION WITH THE 
' TROOPS IN ENGLAND DURING THE 

YEAR 1918. 
By ANGUS MACDONALD, OBE, MD, DPH, DT.M,.. 

MaJor, Royal Army Medical Corps (T C ) 
Date(!. December, xgx~ 

J. PRESENTATION" 
A report on the vaned. epidemiOlogical mvesbgatiOns,.. 

Inspections and operations entrusted to me dunng the year 
xgr8 may most smtably be presented as a record of·-

- r. General reports (not sncluded here); 
2. Control of malana earners • · 
3 Indigenous malana • 
4 - Entomological •observatiOns , and 
5• Sanitary operations 

The record dates from February 2oth, :rgx8, and I have 
to acknowledge havmg received, dunng the whole year,. 
courtesy and ass1stance from officers and men of all services 
Wlth whom I have come 1~ contact, In my InterpretatiOn of 
vaned and often mdeterrm~ate duties. 

II. CONTROL OF MALARIA CARRIERS. 
In consideratiOn of the occurrence of malana 1ndlgenous 

1n vanous parts of England dunng xg:r7, 1t was determmed 
by the War Office to schedule as "dangerous areas" these 
dlstncts In which cases had ansen, the chief of whlch were 
embraced m Romney Marsh, SandWich, Sheppey, and Isle 
of Gram 

For reasons of preventiOn, spectal attentiOn was from the 
first dlrected to these " dangerous areas," although the 
provisional Instructions for the treatment of " earners," and, 
later, such part as was deemed fit of the proVIsions spectally 
adopted for control 1n dangerous areas, were In operation 
throughout all Commands on all umts havmg malana 
"carners-." 

The specral proVIsions for control 1n "dangerous areas" 
were-

(a) SuperviSion by a medical officer Wlth expenence of 
malana 

{b) Exammat10n of blood films of all cases of doubtfu1 
pyrexia 



Plate J, 

A. maculipennis photographed on a wall in a bedroom in Kent. 
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(c) Keepmg of a nommal roll of all men who had been in 
any war area beyond F.rance, and the weekly 
medical Inspection of these men. ' 

(d) Screening of huts for accommodation of " earners., 
(e) Instruction of medical officers, and d1rectton of 

J t I I earner reatmenj;. . . , " . 1 ,, 1 , > , : 

(f) Treatment of malana cases an<l ca,rperti m p.ccordance 
With provtsiOnaluistructlons. ', 4 ' ' 

From these provisions tt is evident that concern has been 
for (x) the wise and effictent treatment of men and the1rrefittmg, 
and (2) the safety of other troops and of the ClVIhan popula
tions. 

A hst IS here gwen of the mam orders and mstructtons 
issued dunng 1917 and 1918, concerned wtth the control of 
malana m England, and bnef detatl 1s ·made of the action 
taken dunng tnspectlon and the results attamed. ... 

24{Gen No /ssoo/A:M D' 2 Dealmg wtth. malarta centres 
31.1.17 • 

24/Gen No /ssooJA MD. 2 
Apnl, 1917 , 

A C I 1322 of 1917 25 8 17. 
24/Gen. No /ssoo/A MD. 2. 

August, 1917 
24/Gen No lssoofA MD. 2. 

7 11,17 
A.C I. 293 of 1918 19 3 18. 

A.C I 334 of 1918 29 3 18., 

29/Gen No /6307/A MD 2 
54 J8. 

24{Eastemfr686fA G. J, 
9 7 18. 

A C I 3900! 1918. IJ 418 
J~ 4 IS 

24{Gen No /6198/A MD. 2 
20 418 ' 

Provtstonal mstructlons for treatment 
of malana. 

Cancels 1 
Instruchons fer treatment of malana 
m supersesston of 1. ' •• 

Notlfi.catton of mdtgenous malana 

Disposal of malarta cases' (Y group men) 
retummg from Salontka Grants 30 
days furlough · 

Dtsposal of officers at\d men sent. home 
from abroad suffertng from malana, 
Documents to be endorsed.-" Ma
lana case-not avatlable for theatre 
of war where malana ts prevalent." 

General dtrectlpn to all mstruchons. 

Removal of earners from certam areas_ 

Dtsposal of malana cases (Y group 
officers) retummg from Salontka 

Concemmg treatment lD accordance 
wtth Provtstonal Instructions 

A C I 577 of 1918. 22,5 18 • Provtsions of .A C,I 334 of 1918 not 
apphcable to officers and men belong
mg to seven spectal Aincan regl· 
mente;, . 

24/Gen No /6198/A MD 2 Calltng general atti:mtton bf Commands. 
3 6 18 1 to Provts.ons for Dangerous Areas 

A C I 844 of 1918 30 7 18 1 Dtscharge of soldters suflenng {rom 
mamna · 

No soldter to be dtscharged for malana. 
except at spectal malana centres 

A C I. ll25 of 1916. Disposal of malana cases (Y group 
, u 10 18. men) 

(14557) 

Cancels paras 3 and s of 4 (above). 
and gtves 10 days furlough. 

llf2 



Urgent Postal 
4808 A.G. I 

Telegram. 
I 8 18. 

Urgent Postal Telegram. 
A MD 2 22 8 18 

24{Gen No {63o7{A MD. 2 
54 18. 

4876 A G. I. I4 8 IS. 

4890 A G. I. 16 8 IS. 

4917 AG. I. 22 8 IS 

4865 AG. I 2 9 18. 

5007 A G I 10 9 18. 

5028 A G. I. 12 9 18. 

o:o6Q A G. I. 20 9 18. 

SI13 A.G. I. 30 g IS 

5II9 A.G I. 309 IS 

5137 A G. I. 3 IO IS. 

5193 A G. I. 16 IO IS. 

z8o 

Concentration of personnel affected 
With malana. for treatment 1n 
France. 1\Ien from Salonika. 
Mesopotamia and Egypt mcluded 
Draft leave allowmg 48 hours at 
home to be gtven 

Explams and ampbfies 4808 

Regulat10ns for deahng With Y group 
men posted to un1ts 1n commands 
Treatment descnbed m 3 (above) to 
be earned out Men not to be sent 
to spee1al rnalana hospitals unless 
defirutely 111 Old cases of malana 
not to be mvahded unhl after treat., 
ment 1n special hospitals Reports 
called for 

4808 A G I does not apply to men of 
Overseas contmgents 

Men serVlng on antl-aucraft guns and 
searchhghts not to be sent to con
centrattoq centres tlll all other 
personnel sent overseas 

Personnel of certam speCified mfa.ntry 
regtments to be ready by I 9 18 
Other mfantry by IS 9 18 

Men employed on agnculture not to be 
sent to concentration centres at 
present 

Personnel of A S C (M T ) and Supply 
not to be sent to concentration 
centres till further nohce 

Cases of malana commg from German 
East Afnca to be sent to concentra
tion centres unless belongmg to 
Corps speCially excepted m A C I 
577 of 1918, as modified by A C I. 
840 of 1918 

Concentration centres to report num
bers avallable for dispatch to" Re
filhng" In the case of mfantry and to 
Secretary W 0 Incase of other arms 

Cases bemg drafted to France need not 
be put through a gas course. but 
must be equ1pped w1th small box 
respuators 

Nommal rolls of drafts of men of other 
arms than mfantry to be marked 
.. Malanal, Y -Scheme." 

Concentration orders apphcable to 
rnalanal personnel sent home from 
all theatres of war 

4 days' draft leave to be gtven pnor 
to despatch to concentration centre 
•• Y " group men on completion of 
:ro days' furlough to be sent to 
malana concentration centre of 
thetr command No further draft 
leave to be gtven Men from hos
pital, on completion of 10 days' 
hospital leave, to be posted duect 
to concentratlon centre 



5194 A G. I. 

5236 AG I. 

SJ40 A G I 

5262 A G I 

sz6s A G I 

4970 AG I. 

5041 A G I 

5221 A G 1 
5276 A G I 

t6 10 18. 

25 10 I8. 

28 IO I8, 

6 II I8 

7 II 17 

3 9 18 

14 9 18 

23 10 Ill 
13 u x8 

x8x 

Box respirators not to be Issued to 
men who would not receive them :If 
bemg sent as an ordmary draft 

Malana subJects of Insh uruts to be 
sent dxrect from Ireland to concen· 
trahon centre of the command in 
which their umt Is stahoned. 

Men of R D (' to be re-transferred to 
their ongmal corps when passed fit 
for oversea'! at the malana centre 

Infantry need not be shown m two 
classes m returns call('d for m 
(below), but total of mfantry only 
4,970 required 

Malana cases ehgxble for release for 
coal mimng will not be sent to con
centration centres 

Forwards form of bi-weekly return 
to be sent m so as to amve on 
Wednesday and Saturday m each 
week 

Return ordered m 4970 to be sent m 
once a week only to A G 1 n 

Amends the form of return m 4970. 
Drafttng to FrancE' to be dtscontmued 

Draf~s available to be sent to con
centration centres up to maXImum 
accommodation 

Whlle the conduct of affairs necessitated the pursmt of 
a vanety of courses, no doubt dependmg on the mruv1dual 
mterpretatwn of the sttuahon, m ordei to attam the ends 
aimed at, the record may bnefly be hmited to a general state
ment, m harmony Wlth the prov1s1ons, dealmg Wlth three 
penods 

These penods extend from the mceptwn of the Y-group 
Scheme, m January, xgx8, to the order for the clearance of 
"dangerous areas" m July, xgx8. Thence to the order of 
August xst, 1918, for concentratiOn of " earners •: and thetr 
removal to France , and finally to the order of November 
13th, 1918, d1scontmumg the draftmg to France 

All malana casec;;, from all seats of war, yteldlng " earners " 
of malana, have been under control, although the Y-group 
Scheme aroused spec1al attenhon, and throughout the year 
has demanded the greater stahstlcal mtrom1ss10ns The 
Y-group Scheme applied to malana earners constdered ·m 
Salomka to be espectally debilitated, who were returned to 
England dunng xgx8, commencmg m January 

Actually the same operatwns had to be conducted through
out the year, as, ort account of the contmued movements, 
from and to, amongst the experutlonary forces, the order 
of July, 1918, whtle secunng early transfer of "earners" on the 
current roll, dtd not prevent atnval and re-accumulation of 
"earners'' on umts m "dangerous areas." 
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(a) SUPER.r-Isiox· BY K ltEl>lCAl. 'OFFICER WITH ExPEltiE~cE 
I.S ~lALARIA.,. 

\\'hll~ every uiut m dangerous areas could not be supphed 
Wiih 'officers of malana expenence, many umts in Sheppey, 
Isle of Gram. and Sandwtch were so supphed. SandWich, 
Sheppey, Isle of Gram, and 'Romney Marsh have been under 
my supervision from the \Var Office. Captain O'Connor also 
represented the \V ar Office m the superVISion of the Romney 
Marsh area up to 1\Iarch, 1918, and after his return from 
illness in July he has dealt specially m Romney 1\larsh area 
for the Eastern Command.. 

n ·may be said to the credit of the different Sanitarr 
Officers of Commands and Thstncts that they have enthusi
astically taken the opporturuty to make themselves conversant 
With malana in Its vaned aspects, and have greatly facilitated 
control oy personal pursUit of the admmistratlve and executive 
career of fhe vanous Orders and InstructiOns. 

(b) EXAMINATION OF BLOOD FILMS OF ALL CASES OF DoUBTFt:L 
PYREXIA. 

That the F.c.c. (Febns continua commums) of the Cnrnea 
mould be reborn as P.U.O. (PyrexJa of unknown ongm) m 
Another century may not be matter for surpnse But that, 
With the pathological fac1htles so generally and generously 
supphed by the War Office. cases of malana sUll may escape 
detection IS regrettable. 

Instruction in blood film-makmg has been g.ven very 
generally 'during the year on umts, m hospitals, to medical 
officers. nurses, orderhes, and I have to acknowledge the 
assiStance of all, chiefly of the elderly medical officers. v.ho 
took up With enthusiasm and success the handhng of the 
microscope and the performance of patholOgical work, which 
had ceased to be a practical part of their scheme of hfe for 
some hyenty or thirty years. 

Nevertheless, emphaSis should be repeatedly Issued on 
the importance of early and repeated blood exammatwn ~n 
all doubtful pyreXIas and cacheXIas. 

(c) KEEPING OF A NOMINAL ROLL OF ALL MEN WHO HAD 
BEEN IN ANY \V AR AREA BEYOND FRANCE, A..._.D THE 
\VEEKLY MEDICAL INSPECTION OF THESE J.IEN. 

-Th~ value of such a nonunal roll lay in that it kept posstble 
malaria .. earners " more definitely under observation. and. in 
the event of obscure illness in any. the medical officer would 
recognise the -necessity at once of elimmabng or establishing 
malana. This roll also furnished the source of accurate 
determmabon of the cases which should be segregated for 
treatment and screening 



(d) ScREENING OF HUTS. 
1 tin some oa.reas, as at Aldersh6t:iand tn)S);l.eppe.y.~hu.ts...had. 

been screened m ·1.91:7. _ !fhts •was ·done-mexpenslvhl}'l WltltJ 
•• butter. muSlm," wrapped round sfnps .of. ,cardboard, ·wliich 
were then 'tacked down,·' formmg a. screen-ed .frame ·around; 
the opemng ·of the wmdow, 'ln position. apprdpnate. to the 
case in -hand-for · wmdows of· huts, -hospitals and .barracks 
.are 6f very varied constructlon. Correctly ·affixed these 
answered well. Wrongly constructed, they are quuild}':,at. 
the mercy of the elements -Wtre'- netbng ma"kes1al··more 
sattsfactory screen for j)ermanent -ltse. - •• ; ; ~;·., ,• 

· Constderable time was spent :and much tntervtewmg Qf. all 
sorts and condthons of authontles took-place In the uo11I'5e 
of bnngmg about the necessary screenmg on1d.Ifferent..(4mps. 
1\iuch has been done satlsfactonly, but some 1work .1'-'i as 
yet msuffictent and im:perfect Before anoth~ season specific 
tnstruthons should be tssued as to what IS to1berd~· who lS 

to do•it, and how, whete and when It IS to be earned out-and 
complete~ t. • ~ 

(e) INSTRUC't'IoN • oF ' MEDICAL ·OFFICERS · AND, PiRECTIVN 
·OF CA"RRIER TREATMENT - , ~ 

Thls took the form or" personai' disfussion of ·the whofe 
aspect of malana Wlth' merucal officers; special 'study' along 
With them of the provtsi,onalmstrucbons and of the various 
letters, orders and· mstrucbons as issued ; .and lectures, with 
practical rlemonstrahons; on malana in different Commands. 

(/) TREATMENT OF MALARIA CASE AND " CARRIER," IN 
ACCORD~NCE WITH PROVISIONAL INSTRUCTIONS. 

Treatment has been -fatthfully earned out In, accordance 
With' provisional mstructions. Exception to thi? statement 
was fa1rly general m the early part of the year, on account 
?f Ignorance of the mstructions, owing to (r) frequent .changes 
tn the med1cal personnel on umts and In hospitals , (2) mts
readmg or ImsmterpretatlOn of the instruct10ns; 'and (3) the 
naturalinclmahon of officers, general pracbboners in c1v1han 
hfe, to treat on the lines of the1r own expenence. These 
dtfficulbes were qu1ckly got over, With a fuller knowledge 
of malana and cond1bons In general. ... > , ,: 

From 'the begmnmg .of the year to the month of Jun~. 
when '24/Gen No f6t.98/A.M.D.2 of June 3rd, rgr8, palled 
the general attention of, Commands to these provisiOns, :i;he 
at!enbon of 1War Offiee ,mspectors was confin,ed pnnctpally 
'to the •' dangerous areas," although, VIsits were pa1d to 
d1fferent places whence mdtgenous roalana was reported in 
t.gr8 or had occurred m 1:917 , , 

After june 3rd the Commands were vtsited,on invitation 
and stmtlar procedure was earned out on the dtfferent un~ts 
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visited. depending on the estimation of the necessity for the 
more or less complete adoption of the proVIsions. 

The order 24/Gen. No.ji68ofA.G.I. of July 9th, 1:918. 
arose out of a VISlt of Colonel Srr Ronald Ross to the .. danger
ous areas:• at a time when the development and Increasing 
domestiCity of the AnophelJnm were 1n strong evidence, and 
when segregation and screening of carriers was still not 
complete. 

Before the end of July most known •• earners " were 
removed from the •• dangerous areas." In Sheppey mosqwto 
mfection had successfully resulted before this was effected, 
and 3I Indigenous cases are recorded amongst the troops In 
Sheppey in August and later. 

Although •• carriers " were removed from SandWich, the 
difficulties of admimstration in the Stonar Camps led to the 
rapid accumulation of .. earners," and to the maintenance of 
about the same number of active malaria cases month by 
month. 

At Lydd similar conditions caused sl11lllar •• earner n com
plexity. Yet at SandWich only six cases and at Lydd only 
two cases of indigenous malaria occurred throughout the year. 
The table compares the •• carrier •• population of these three 
areas over five probably potentially mfective months. 

•• CARRIERS •• OF l\{ALARJA UNDER TREATMENT DURING l\IAY 
TO SEPTEMBER, I9I8, AT 

'Sheppey. Lydd Sandwich. 

1918. 
In I Not m In I Not lD In I Not lD 

Hosp1tal Hospital Hosp1tal Hospital Hospital Hospital. 

J.Iay .. - 491 12 74 13 I 7 
June .. - 552 7 84 14 18 
July .. - 550 None 24 IO 

I 
47 

August .. - 349 1 23 8 17 
September - 46 I 33 6 32 

W1th the Order 4808 A-G I of August :rst, I9I8, came 
the more radical measure of removal of actual .. camers • to 
France, as a result of the recommendation of Colonel S1r 
Ronald Ross. after a VISit to certain malana-mfected bat
talions in France. These battalions had gone drrect to 
France from Salomka, and were so situated that the malana 
treatment and therr general control were concentrated. The 
resulting improvement m the men was more eVIdent than 
the improvement generally throughout the Commands at 
home. Here concentration had been considered Impracticable, 
and cases of malana were necessanly scattered on umts and 
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detachments throughout the whole country, so that umfornuty 
and efficacy of treatment was difficult of attamment 

VIsits have been paid to the ConcentratiOn Centres in 
the vanous Commands by different officers, to ~dviSe In the 
classlficabon and treatment of the malana cases brought 
together for transfer to France 

On the conclusiOn of the arm1sbce on November :r:rth. 
xgx8, reconsideration of the malana Situation resulted _ln 
Order 5276 A G.I of November 13th, :rg:r8, mbmatmg the 
discontinuance of draftmg malana personnel to France. 

Considenng the result of " earner • control 1n thls country 
from the pomts of view of -

(:r) Cure and refittmg, and 
(2) PreventiOn of mdigenous malana, 

it may be asserted that, With an Increase of the "earner •• 
populatiOn considerably over that of 1917, and With probably 
equal meteorologtcal and A nophelsne conditions, the lessened 
output of mdigenous_ malana {61 cases agams~ 1:63) mdicates 
a certain degree of efficacy of preventive measures 

In so far as cure depended on the efficiency of the control 
of the method of treatment ordamed, evxdence to demonstrate 
results IS not readily presentable As for refittmg, It has 
certamly been retarded m this country by vanous mfluences. 
Chtef among these may be enumerated changes In medical 
personnel, 1nexpenence In malana, and InstitutiOnal delay. 

The changes 1n personnel were to some extent IneVItable 
to the Situation. but the dtfferences observed tn different 
Commands mdtcate other factors. 

The malana Inexpenence led to a facile acceptation of 
verbal statements of men, with the consequent crowding of 
" hght duty " ranks on umts and the too ready transference 
of cases to hospital 

Institutions have retained cases admitted as malana 
while Investigation as to authenticity of diagnosis went on, 
and many cases meanwhile departed on a tour of hospitals. 
Qumme treatment was thus mterrupted, relapse naturally 
occurred, and the stay m hospital became unduly prolonged. 

III. INDIGENOUS MALARIA AMONGST TROOPS IN 
ENGLAND IN :rgx8 

The record presented of 61: cases of lnd1genous malana 
occurnng amongst troops m England In the year xgx8 con
tams bnef detail In tabulated form of the pomts essential 
to the detennmahoq of the mfectwn and of md1genous ongtn. 
\VIth the exception of eight, the cases have all been personally 
mvesbgated by the recorder, the others by the Samtary AdVIser 
of the Command In whlch they occurred or by Captam Parsons, 
R.A M C. 

Some consideration IS offered of these md1genous cases 
and of the factors of endemicity m England. 
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Sheppey, :09 All8' , 
•I!JI~ 

Rf:". • • ~dre- s 
Rfm Aruastzong 

A C.. 2 •• Booth, R 

i' 6KI!RC 

• R.A F. 

Sheppey, 8 Sept.., 
l<9I8 f 

• • Jsle of Gram, I 
Sept, I9I8 

Sheerness, :< Sept., 

Lr l:amp Halfway 
Housea,_,Aug , I918 

Tile Works. Queen
bon>, July, 1918 

I of G Aerodrome, 
Aug, I918 

Rfm.- Bramson, L. 

Boy ... . Buller"~ t ' ' 

CpL ••• B~H 1(. 
" Rfm. • • ~balfield, ~ J 

Pte. •• 

s,.-. .. 
Gnr •• 

Rfm 

L -Cpl. 

Clarke,A G. 

Cottrell, H E 

Crooks. 1 

D•bhen 

DigDum, 

Spr. •• DoWDing, W 

Fendoo • 
HaU.F D 

Hlgg;,E 

' •• Hill, E H.. 

Rfm • Howett 

Spr Hunder, F. A 

Boy, Jackson, F 
Meek 

Spr • Jacobs, A 

f I 
Rfm. • King, c.. 
(:. 2 MS .McGoldnch 

:zt Lt. ~ • Mallett 

' ' 
Spr. • Menney, E. J. 

\ 
•• Miller 

6RB. ,, 

R I. Pus."'. 
N;,.,. Ddt.' 
-&b •Lydd 
6K~RC. 

68 Cu. 
R.DC 

R.C..T D, 
R.E.. ~ 

40 A Coy 

5 K R R.C 

rst Res. Cav 

I{t'~D, 
R.E 

IW & D, 
R.E 

' •3 Fli"eCmd 
RGA 

6KRRC 

3KORL 
R. 

S K~RC 

AROD, 
RE 

RAF 

C Dep, IO 
Coy, RE 

4 Coy, 6 
K R R.C., 

R.I-Fus 

I!JI8 
Bawdsey, Suffolk. 

< I9 Sjopt , I9I8 
Lydd, zo May, 1918 
• I 

Sheppey, 22 Aug , 
X9I8 

J, of Gram, 22 QcL, 
I9I8 

Longmoor, Hants, 
I.) SepL, 1918 

Sheppey.- z8 Aug • 
Igt:8 

Sheppey_,. 22 Aug • 
I9I8 

Curragh. II SepL. 
•9•3 

SandWICh, 27 Aug, 
I9I8 

San~wtch, 27 Sept, 
•9•8 

FO£tGram,3oSept, 
(ql8 

Sbeppey, 3 Sept, 
.. 9.8 • 

Parke;ton, Essex, 
Sept, ~918 

Sheppey, 21 Aug, 
- •9•8 

Longmore. I3 Sept • 
1918 

Eastchuzch. Shep
• pev. 29 Sept • :r9I8 
Thetf01d, M 1y, 

I9I8 

Sbeppey, 30 Sept.., 
1918 -

R.AF. 

Bawdsey, •9 Sept , 
I!JI8 

•• Northley Down, 

IW and 
DRB 

Att. R A F' 

Wmcbester, :z2 
Aug, >9<8 • 

Gravesend. 3I Aug • 
I9~8 

Duxf0£d, S ' Sept , 
I9I8 

Lt. 

Pte •• MUIIIO •• 6 Won:s Dovereourt, IS Sept , 
o1918 

S_pr 
Sgt 

Heale, J W 

•• Oaldey 

LW and D. 
RE ' 

6 K.R R's 

Sandwteh, 22 Aug, 
I!JI8 

Sheppey, 29 Auga, 
•9•8 

lJ £amp Halfway 
Houses, Aug, I918 

Bawdsey, Suftolk, 
..Aug, :1918 

Balloon Scb Lydd, 
May, 1918 

Holm Pice Lr Camp, 
Sbeppey, Aug, <918 

Naval Oil Tanks. 
Port VICtona, Aug 
to Oct. •9•8 

Appbe Camp, Long· 
moor, Rants, Aug 
>918 

Neats Conrt, A Gun 
Stat.Joa., Aug , 1918 

Halfway - Houses. 
Upper ~p. Aug, 
191'1 

Borden, Hants, Aug 
1918 

Kttchener Canip, 
SandWich, Aug , 
•9•8 

H;ug Camp. Sand· 
Wlcb, Sep~. 1918 

Wuden Court, Shep
pey, Aug , <9:1:8 

uj:~ C...":~: ~~~~m 
Ray Farm, Park· 

stone_. Esses:, Aug • 
•9•8 

Upper Camp. Half
way House. Aug _. 
•9•8 

Longmore, Aug , •9•8 

EastchUich, Sept , 
I918 

Command Depot, 
Thetford, Apnl. 
1918 

Lower Camp. Holm 
Place, Sept , 1918 

B~w~y, Aug , I918 

Scoccles, Joly, I9I8, 
Sheppt!J' 

Kttcbeoer Camp. 
Saadw.ch, Aug, 
•9•8 

Thetf0£<1. Aug., 1918 

Crab Knowe Sptt, 
Bovercourt, Aug .. 

a~:s c~p. Sand· 
wtcb, Aug , Ig:t8 

Upr Camp, Aug , 
I9t8, Holm Phce 



:IALARIA, 
:NFECTED, IQI8 

(8) 

Resldentlaf 
H•story 

Makrio• 
H1story 

N~ver Abroad 

Never abroad 

Ntl 

Never abroad 

Afnca, 1899 to xgot 

Nev.r abroad 

Never abroad 

France, J91 s 
Never abroad 

Ne•er abroad 

Never abroad 

Never 4broad 

FTance,
1 

1914 to 
1917 

Never abroad 

S Afrlc•, 1901 & 
1902 , France, 
1915 & 1916 

Never abroad 

Never abroad 

Never abroad 

Galbpoh, 1916 

Austraha 

Never abroad 

France 

FIJI, 1914 to 1917 

Never abroad 

France, rgr7 to 
1918 

bovu to Calais 
b.ervU'e 

france, 1917 

Fran~. 1915 to 
19L7 

!\ever abroad 

franre 

W CQCZ 

, (~o} I ~II) II ( I ,.) : (!1 
I I 

>< 1 ; Infection Factots 1 I 
~~f~~~no'r~--~"~·~·'~-+'--~xr~·~'·--~j~·~,~~·~~ 

P v .... ~ 
'found , • ' 

!'' l 

,c l 

' 'I 

, ' 

1'., 

4• C~en " Mosquito '-orvae and Breedtn~ ! () I : (b) I ' (~) c I 
1 Places I 

fresent' • 

.. 
r I 11 )1. 

... 

•I r( " ,/ 

I! -

.. J 
I' 

.. , ·~ '1 

t' r. , 

' .. 
,.) 

A 
M~Uultpenll•s 

Present 1n lnlt.ii 

J - -~--r_..,., 

i J.KoPII4h118 t 
f-arvlll! 11.lpse at hand , • 
I ' I 

I .. ·. '"· .,n 1 .... 1 ,.,~p '·t 

(' 

.. 
' 

' ... 

I 
I 
I 

'"'1-f1' j. 
u (I ll~ I .. ., .... "' .. 
'• .. 

td ' 

l 

lf) ... ~., 1-f 

,. ! , 
u I n 
r:"' ! ' :~, .. 

''"'1 

I 

' 't I :. 
I '• 

I 
"\ • I I , •· 
., 

1 
6oo ydsr from br~d· 

t J )~ , 1ng plaee 
Larvm cl()se at hand. 

(I ! j I 

"l 

t Ji.t 

.. 
,.,r 

.. , 

.J•• 

I I 

.. ' 

.... 1 I 

I' I 

1 ' ' ~ .. 

.. i'" , 

,, u 
t I r 1'1 

-: l,. , 

"' 
l' ... 

I 

'" '' 

.. 
t ~ ir I 

n 

' .. 

---- -----------'------..:.-------



188 
CASES REPORTED 

(1) (a) (S) . (4) bl (6) (7) 

No. Reg !fo Rank. 
Location at Date 

Name Unit. of Onset of Malaria Loeat1on of Infection 
and Date and Date 

so Cdt Paton RGA Maresfield Pk , Uek• Maresfield Park, 

Bl369 Pte. Percival, J ASC,MT 
field, 20June, xgx8 June, 1918 

Jl Crystal alace, 29 R D Bn Camp, l'ur· 

3a67)'a Spr. Plnkstone, T. IrEando, 
Aug, 1918 fleet, Aug, 1918 •• Sandmeh, 28 Aug, K1tehener Camp, 
xgx8 Sandmch, Aug , 

82925 Pte Preuss, L 
1918 

IS 68 RDC Port VIctoria, 28 Oil Tanks, Oct, 1gx8, 
Oct, 1918 Port V JCtona ,. ~849 Cpl Pnce 6KRR's Sheppey, 3 Sept , Holm PI Lr Camp, 

"66555 Cpl Privett 
1918 Aug, 1918 

S5 sKRR's S
1
h;frY• u Aug , Ujit Camp, Halfway 

s& 57596 Rfm Rlce,G R 6 KRR's Sheppey, 2 Sept , up:uC:"!;,~~g ii~r~: ,, Rfm Richardson 
1918 PI, Aug, 1918 

13457 sKRR's Sheppey, 18 Aug, Upr Camp, Holm 

,s Rfm Rlmmel, A 
1918 PI, Aug, 1918 

- 6KRRC s~:~gey, 22 Aug , Tile Works, Aug, 

Gnr 
1918, Queenboro 

59 353149 Roberts, A 35 AC, Dovercourt, 23 Aug, Gt Oakley, Aug, 
RGA 1918 1918, Dovercourt 

40 50437 Pte Roberts, H D Coy, 4 Mfer Tetney Locks, Lmcs Tetney Locks, Aug, 
1 Sept, 1918 1918 

41 6ooog Pte. Rudge, P 6KRRC Sheppey, 31 Aug, Upr Camp, Aug, 

Lt 
1918 1918, Holm Place 

42 S1mpson,J T 204 TDS, Eastchurch, xo Sept , Eastcburcb, Aug, 
RAF xgx8 

MJ.;!ry Hospital, 43 185137 Dr. Smart, H RFA Leicester, 17 Julv, 
1918 Le•cester, June or 

july, 1918 
44 6o7S Pte Snlith, E Guards,MG P~rbrtght, Aug, P~rbngbt, Aug, 1918 

Rgt 1918 
Holm Place, Upper 45 47D09 Rfm SDllth, G I 6KRRC Sheppey, 3 Sept, 

1918 L~!.':!''c!~k ~;1!. 46 Cf•go A/Sgt. SDllth, W 6KRRC Sheppey, 9 Sept , 
1918 Place, Aug, 1918 

41 202063 Rfm Snlith, W 6KRRC Sheppey 30ct, 1918 Lower Camp, Holm 
Place, Sept, 1918 

48 Il4018 a fA Ji Steele RAF Liverpool, 18 May, London Coloey, May, 
1918 1918 

411 601!)2 Rfm Terry, A J 6KRRC S.beppey, 9 Oct , Lower Camp, Holm 
1918 Place, Sept, 1918 

50 a66355 Sgt Tmley 1SRRB, Sborebam·on·Sea, R G A Camp, Lydd, 
RGA 13 June, 1918 May, 1918 

51 2199 RSU Twa~n 6KRR<' Sbeppey, 16 Aug , Tile Works, Queen· 
1918 boro, Aug, 1918 

sa 57590 Rfm Tw~ggs 6KRRC Sbeppey, 31 Aug, Tile Works, Queen-
1918 boro, Aug, 1918 

.53 60031 Rim Walsh 6KRRC S~:~ry, a3 Sept, Tile Works, Queen· 
boro, Aug or Sept , . 1918 

.54 R/18129 L·Cpl Wh1te,R w 6KRRC Sheppey, 13 Aug , Lower Camp, Holm 
1918 Place, Aug, 1918 

55 46025 Rfm Whiteley, W 6 K R.RC Sheppey, 29 Aug , Tile Works, Queen-
1918 boro, Aug, 1918 

56 323576 Spr Williams IW andD Sandmeh, 13 Aug , Ha1g Camp, Sand· 
RE 1918 WJcb, Aug, 1918 

57 245495 AM 3 Wood, W R 58 Wmg, Easteburch, 23 Sept , Eastcburcb, Aug or 
RAF 1918 Sept, 1918 

58 6662 Rim Woodman, sKRRC Sheerness • Lower Camp, Half· 
TF way House, Aug, 

19.18 
59 !l./2 Pte Wnght,H E 7'fsc~'at Sheffield, 10 Aug , Chi! well ,Notts, July, 

o1g885 1918 1918 
&!> 4b797 Pte Wright, I 6 Worcs Dovercourt, 27 Sept , Crabknowe Spit, Do· 

1918 vercourt, Aug or 
Sept, 1918 

61 24190 Pte Venn sRIFus, Bawdsey, Suffolk, Bawdsey, Aug. or 
20 Sept, 1918 Sept, 1918 
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(8) (9) (ro) l (II) 

Infectton Factors 
Restdentlal Malarta Ev1dence of 

Htstory History Infection 

(a) I (b) I '(c) ''CattletS " Mosqwto, Lazvae and Breedlllc 
Places 

A 
A.M(>Iulolt .. P ww• -culof>mms 

France, 1917 Ntl found Present .. Present m huts Larva~ close at hand 

Never abroad .. " .. .. .. .. .. .. .. 
Never abroad .. .. .. .. " .. .. 
France, 3 years .. .. .. .. .. .. .. " 
France .. .. .. .. .. .. .. ' 
France .. .. .. .. II .. .. 
!oever abroad .. ' .. " H .. .. 
France .. .. .. .. .. .. .. .. 
Never abroad .. , ·, .. .. .. .. 
France .. .. .. .. .. .. .. .. 
Never abroad .. .. ol .. .. .. Breedtnc places near 

by Never abroad .. .. ' .. .. .. .. Larva~ close at hand 
France and var1ous .. .. .. .. .. Breedmg places near 

by. France .. .. .. .. Within 400 yd Larva~ wtthln 6oo yd. 

Never abroad .. .. .. .. Present In huts Breedmg places near 
Never abroad by. .. .. .. .. .. .. .. .. 
France .. .. .. .. .. .. .. .. 
France .. 

" .. .. .. .. .. ,{ 

Never abroad .. .. .. .. .. .. .. 
FIJI 

" .. .. .. .. .. .. 
France .. .. .. .. .. .. .. . Afnca and France .. .. .. .. .. .. .. .. 
Never abroad .. .. .. .. .. .. .. 
Never abroad .. .. .. .. .. .. .. 
France .. .. .. " .. .. .. • Never abroad .. . .. .. .. .. .. .. • Never .tbroad .. .. .. .. .. .. .. ,; .. 
Never abroad .. .. .. .. W1th1n 400 yd ~arval withln 6oo ydt • 

- - - - -
In childhood, .. .. " " .. Breedmg place withhl Egypt and France 

20 yds France •• • .. .. .. .. .. Larva close at hand. 

Never abroad .. .. . .. .. .. • 
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EVIDENCE OF'·MALARIA. 

____ _The eXI~ter\~e of malana infection has been established 
for each case by the- recognition· and IdentificatiOn by a 
rehable pathologiSt of the parasite m the blood of the patient 
Most cases also were venfied by a spec1ahst officer from the 

~\Var Office.· 
.... - ~ 1 

EVIDENCE OF -~~DIGENOUS INFECTION. . . 
(a) ,Absence of all evidence or history of illness wh1ch 

might be attnbuted tQ malana. whether or not the patient 
had hved for hfe m the Bntish Isles or had resided abroad. 

(b) The ' presence bf mosqwtoes to convey mfecbon. 
Anopheltne !female Imagmes have been found m mt1mate 
contact wtth each case~ and ~nophehne larva! m most situa
tiOns or always potential breedmg-places have been located 
wtthin vali4 range 

(c) The presence, at,or near th~ place of infectiOn, of camers 
of malari~ to mfect the, mosqmtoes . 
. _ Tlus wa.S estabhshed In all cases, and m most there \\as 
a ,history of a camer suffenng from relapse at the time of 
mosqmto-iqfecbon · • 

- lf- • 

(d) Seas~m of onset. 
The pertinenCe' t-o tthe date of mfectwn of the date of 

onset IS Indisputable , but the 1nvas1on of malana ts so vaned 
In mamfestabon that there may be wtde ranges in bme of 
.pnset In different indiVIduals infected at the same date. 

I ; 

INFECTIVE FOCI. 

/ While the fact of malana has been estabhshed m each' 
case and the fact that the malana lS of Indigenous ongm 
So fa.i: as ratiocmabv~ assumption JUStifies, failing absolute 
~crenb:fic demonstratiOn, the actual situation where Infecuon 
•was received is asserted wtth less certamty. 

Of mal}y cases there is no doubt; but m SOqle there was 
"a pluraht~ of poss1bl~ mfecttve sttuabons. 

•NUMBER dF INFECTIVE FoCI 29 
j 

'Tliis n~ber is a I rmmmum. Where several cases occur· 
1n one situation It IS' not under ordinary conditions evident 
whether t() saddle th~ onus of I:pfecbon on one or to extend It 

'to several bccas1ons . The sitmitwn alone has for convemence 
'\ieen taken as a single mfecbve .focus. In the ~ ~«ence of clearer 
indication. -· 



Ss,tuatton. 

Sheppe)~. 3 I 
cases 

-Isle of Gram, 
3 cases 

Sandwich, 
6 cases 

Lydd, 2 cal!eS 

Aldershot, 
4 cases 

Bawdsey, 
Suffolk 

Dovercourt, 
Suffolk 

Thetford, 
Norfolk 

Parkeston, 
Essex 

Leicester .. 

DISTRIBUTION oF Foci_ 

Place of Infechon 
' I 

t, • ~ I 

1-lolm ,Place-
Upper Camp • 
Lower Camp • < 

Halfway Houses~ ' ' , , -' 1 i, 

Upper Camp • • • • • • , ~· 
LowerCamp •• 

Queenboro', T1le Works •• 
Eastchurch, Aerodrome • • •, ~ ~ ~ 
Scoccles Camp •• ••' ~ 
Neats Court Antt-AJ,rcraft .St~tton 
\Varden Court,-, ·.-, ·• r -. 

Gram,' Aerodrome • • • 
Port VI< .. to~ 011 T,a.nks 

Stonar Camp'I-
Halg Camp •• 
Kttchener Camp •• 

Artlllt>ry Camp •• 

. ·' 

*1r Balloon School Camp •• 

Longmoor Camp 
Borden Camp 
Prrbnght Camp 

Bawdsey Camp 

Crabknowe Sp1t 
Great Oakley 

.. 

.. 

. . 

Comma~d Dt>pot Camp 

' ' 
,, 

Ray Farm . . .. 
' M1htary Hos'j>rtal .. 

.. .. 

. . 

-. . . 
l 

~ ' .. 

l. 

.. 

t' ..... 

Chilwell, Notts TMlt'l (A 'i C ), near Grange Farm, 
To ton 

J Tetnev Lock, 
L1ncs 

London Col
ney, Herts 

R.D C Detacqment, Tetney Leek.. 

London Colney, Aerodrome 

• Purfteet. Essex Camps of R D l3n • Purflt'et; 
Uckfield, Maresfield Park, Uckfield • 

Sussex 
Total 
Foc1 of mfe~twn 

Number Sttuatlon 
.of~ Number. 

(:~es ' 1 

' .. 
~. 3_ -
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Distribution has followed on the hnes of expectancy
that ts, In areas where there IS histoncal record of malana tn 
time past. 

The 1nc1dence 1n these same areas, however, has demon
strated more than that, by clearly pombng out that the chances 
of infection are locallsed and mtlmate In Sheppey, for 
instance, Anophelsne condlbons are, 1n general, Intimately 
mixed up with camp condltions. In Lydd, which on the map 
appears to lie in the rmdst of excessive Anophelsne cond1t1ons, 
the intimacy of these conditlons with camp hfe (except at 
the Bal~oon School to some extent) are mtmmal as compared 
with Sheppey. 

The distnbution and mcidcnce are mdicatwns that con
ditions smtable for the occurrence of mdigenous malana have 
eXISted ~n :19:18. The number of mfecbve foci 1s extended, 
the number of cases outstde definitely controlled areas IS 
about the same as in 1:9:17, and reducbon of cases has taken 
place in specially controlled distncts 

COMPARISON OF INCIDENCE AND DISTRIBUTION IN 1:91:7 
AND :191:8 

1917, 191~. 
S1tuabon. Number Number 

of Cases of Cases. 

Sheppey .. . . .. . . . . .. 68 31 
l•le of Grrun . . .. .. . . .. 3 3 
Sandwich . . . . .. . . . . .. 6g 6 
Lydd .. . . . . .. . - . - I 2 
Aldershot .. .. .. ·- -- 4 4 
Elsewhere •• .. .. .. -· . - 18 15 

Total .. -· . - 163 61 

In :19:18 measures of control were in operation. which 
were not in I9I7. and which ensured the recogmtton of most 
cases ansmg, as well as diminished the occurrences. 

The outstanding feature m the comparison is the record 
for SandWich of six cases m I9I8, as compared With 6g in 
I9I7. The factors concerned are elsewhere discussed. 

SEASON OF OccURRENCE. 
In the consideration, after investlgabon, of cases reported 

as indigenous, many cases were rejected as not bemg mdigenous 
on account of facts in the personal history pomtmg to preVIous 
malaria abroad ; others as not being mdigenous 1n 1:9I8, 
from mdlcation of preVIous (usually in :19:17) mfection m tlus 
country. 

The season of occurrence naturally tntluenced one's 
credence of mdigenous origin. 



SEASONAL DISTRIBUTION '"OF MALARIA OccuRRENCE ANI? 
INFECTION. 

-

Occurrence. Infection. -
- --

Number - - - Number 
Date, 1918. - of (Probable) Date -of 

Cases. - - - Cases 
' -- -

-
' May '3 May . - . . . / ~ ' . .. . / 

June . . . . 2 June . - ... . . 2 

July .. .. I July - .. 3 
August . 22 August - .. 47 
September ~ 29_ - September . . .. -4 
October- . . . . . . 4 Octt_ober . . - .. J: 

' - -
Total . 61 Totar •• .. 01 

' -

It is here assumed that infection took place m May. There 
is ev1dence Withln my personal observation that A. btjurcatus 
was abroad m March and Apnl ; that A. -maculipennis was 
taken in a rmhtary hut on March 2oth; that- well-grown.: 
larvre of A. macul'Jpenms were found:on' May 26th, so that 
A. macul~pennis were abroad laying about the epd of Apnl 

SuffiCient evidence has not yet been accumulated to deter-' 
mine the temperature at whlch -1n thls country protozoal 
development will_take place Within the _mosqmto, making 
infecbv1ty poss1ble; 'but meteorologzcal_ records may not 
necessanly deterrmne the process in a mosq~to_ wh1ch may 

_ harbour m a heated military hut dunng the necessary penod. 
This was probable m the four s1tuations assumed to be tne 
seats of mfection of the May cases, and -A. macult.penms 1s, 
from 1ts domestic hab1ts, the more hkely transmitter amongst 
the Bnhsh A nophelmes. 

Extracts from reports on two of these, May cases give in 
more detau the grounds for conclusions ~- _ _ _ - --

E~tractjrom Report on the Investigation of Indigenous Malana 
at the AerodrcmJe, London Colney, St Albans. 

MALARIA CoNDITIONS. 

Human -The documents of 20 E.F. men, all on the camp, 
were presented, and of these I find one (No. 1:9330 Airman 
Humberstone) has been mvahded wtth malaria. From the 
medical records he is shown to have been treated for malarci. 
smce May x6th inst • but had been Without treatment since 
returning to thls country from Salonika in January. xg~S. 

(14.557) 'N -



:194 

No. 32535 Atrman Ravell says he has had mal~1a, l1as 
<>ccasional chills, but has never reported Sick Wlth malaria. 
Hts documents state he suffered from dysentery m Salomka. 

J ' Lieut. Arnott states he had malaria m India and m Afnca 
over the past xz years ; had an attack a month ago, and 1s 
treatmg lumself With qumme :ro grams druly. 

Blood smears were taken, of Lieut. Arnott and Airmen 
Humberstone and Raven (at date not exammed) {later 
... no parasites found"). > - ~ 

At the War Hospital, Napsbury, I mterviewed the medtcal 
officers, and- was mformed that malana -patients are- not 
received there,- and that If any had been discovered they 
would have probably been sent to Epsom. Also the Registrar 
reports that P. U 0. is a not infrequent diagnosis m the Insb-

- tuhon, and though_ there 1s a VIsiting pathologist I cannot 
ascertain tliat blood smears have been taken to aid diagnos1s. 

The Medical Officer of Health of St. Albans and the 
rural district covenng- London Colney. whom I met and 
informed of malana possibllthes and mstructed m blood 
examination, has no knowledge of malaria or the tradition 
thereof in the d1stnct At AU Samts Convent no unknown 

_ tllnes~ or malaua ts recogrused, but the SISters complmn of 
a seasonal plague of mosqmtoes. -

A nophehne -On the camp_ there are no A nophelme 
conditiOns The sulliage effluent tn the adJacent cornfield 
is -queshomibly a potential macul?penms breeding-place. 
No larvre were _found In the effluent . 

- - - In- the duck pond/ on Shenleybury Farm nUmerous pupre 
_ and larvre- of Chtr.onomida were- found, but no A nopheltnes. 

-No adult mosqmtofs were taken here. -
_ In the-pond of All Samts- Convent praclrcally full-grown 

-larvm ofAnopheles macu[t,penms were collected Seven recently 
-fed female- Anopheles macultpennrs were taken tn a cubrcle 

at the end of the cow-house of All Samts Convent, settled 
on a low ce1hng- over a partunent cow.- Tlus cow-house 
was remarkably clean, havmg had a thorougrr coatmg of 
whltewash on· walls and ce1hngs less than•three weeks ago 

-. -the first ·week m May. · -
Neither larvre nor adults of Anophehnes were found_at 

the War Hospttal. ·Larvre of Culex p~pzens and of Ochlerolalus 
(')were found here 

The country around was not explored to great extent. 
Chance dippmgs- In backwaters of the Colne ytelded no 
Anopheline_ Jarvre · The swamps and backwaters recorded 
are, however, essentially Anophelu'ie ln character. 

CoNSIDERATION- AND CoNcLusx~Ns. , 

_~ The Aerodrome Camp at London Colney is within stnkmg 
d1stanc;-e of Anopheles macuhpenms. 
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W1th regard to the case m hand, I find that Steele-:-the 
mfected-works m the fitters' shed. In the technical store, 
five yards off, Humberstone-the malana carrier-works. 
The1r sleepmg huts are 200 or- 30~ yards apart. The huts 
were exammed carefully, and no Anophehnes were found. 

The techmcal store 1s lofty, w1th timber rafters and joists, 
and hned w1th Ural1te, between the dlfferent sheet§ of whtch 
are open cob-webbed spaces. It is fi,tted with tiers of shelves, 
and has dark corners at shelves and ceiling. It is heated 
by a stove There IS an !nner room m the store, where an. 
orderly sleeps. In trus inne~; room 1s a.notlier stove, and the 
appearance of the room suggests that company sometimes 
meets here No Anophehnes_ were found 3.!ter an exhaushYe 
search 

Anophehltes must· have been wandenng nearly a montn 
ago to account for the matunty of the laryre found. and the 
wrutewashmg of the Convent cow-house must have driven 
out many A nopheltnes at that hme. It IS legttimate assump
hon that a maculzpennts might find Its -way mto 'the store, 
have fed off Humberstone, who worked there in the evenings, 
rested on some dark corner or ceiling or shelves. and later 
have mfected Steele, who 1s known to have VlSlted here occa-_ 
sionally . - .. - · -

Infechon m the sleepm_g hut 1s, owmg to their wide separa- · 
tion, less probable, and mfectwn by an over-Winter trans
mttter 1s not constdered. Steele may have been wzthm· range
of tnfectwn last year, notably, perhaps, ~n Colchester 1n August, 
1917 , but the absence of any hzstory of tllness then, or over the
succeedtng ntne months, rules out that poss~btltty, -tn face of tM 
more probable assumptton of the -route of mfectton at London 
Colney Steele has not been out of thts country, has malana, 
and the .condtttons for tnfectton eJmt at London Colney. , 

lie may be assumed to have been infected there early this. 
month. -

Extract from Report m~ the Invesltgattott of Indtgenous Malaria 
at Shoreham-on·Sea. 

I II STORY OF CASE. 

No. _ 266355, Sergeant- J3ertram T1Dley, age, -30 years 
SerVIce, 3! years. 

Served m France !rom October 15th, X915, to August 
17th, 1917, where he had no illness; has been nowhere 
else out of the Umted Kmgdom ; was at Lydd from Apnl roth, 
1918 to May 6th, rgr8, quartered m Bncktown near the 
1\hhtary Hosp1tal; has no knowledge of having been bitten 
by mosquttoes at Lydd; one Staff-Sergeant Johnson, from 

(14557) ita 
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East Africa was in the same hut, but was not known to have 
a malaria record ; T1nley amved at Shoreham from Lydd. 
on May 6th. :rgx8 ; left Shoreham llay gth. xgx8, on 48 hours 
leave, returning to Shoreham May :12tt xgx8, his address 
when on leave being 24, Hartley Road, Nottmgham ; he has 

-no knowledge of bemg b1tten by mosqmtoes at Nottingham 
or at Shoreham ; he says now he had a shght cold "lule at 
home. although the llrledlcal Officer, Captain Htgg, 1s of oprmon 
that the ongmal report be gave of the illness at Notbngham 
was suggeshve of a malaria attack. He defimtely reported 
sick on May 2:rst, :rg:r8, and was the same day removed to 
2nd Eastern General Hospital, Stamford Road, Bnghton, 
where the first record of blood exammation is on June x6th, 
:1g:r8, when _Captam Dickson reported an infecbon by 
P.falciparum; blood examinations made on July 20th, :rgx8, 
.and .August 9th. xgx8, record •• no parasites found .. : no 
relative blood count has been made. 

Bertram at date seems in fair condition ; Ius sclerotic 
and skin are ashy in colour and he looks womed. His clinical 
record. apart from the pathological findings, and his.present 
ap~ance, are su~gestive o1 a malaria Infection 

MALARIA CoNDITIONS. 

LocATION. 

The camps _of the I.S.A..R.B., R.G.A.. ; the London Com
mand Dep()t ; and the Eastern Command Dep()t he on the 

-seaward slopes of the South Downs above the to"-n and 
village of Shoreham-<>n-Sea and Old Shoreham, at an elevation 
of from :roo to 400 feet. In general the slope of tlie chalk hills 
is st-eep, and storm water IS readily earned off without ac
cumulatio~ The_Lower Camp. however, of tb.e I.S.A.R.B., 

-situated to the east in a dip of the hills known as Happy 
Valley. is, owin_g to the contour, subject to swampy collection 
in rainy weather. \Yith a VIew to lessening nuisance on tlus 
account, four pits have been dug, having each on an average 
some 6 -square yards of surface, into which storm water lS 

drained -from the valley bottom. -
_ At date August IZth. ·xg:r8, two of these were covered With 
kerosene. one was being emptied into the sullage sewer. and 
onewasdry. - - - _ 

Sullage from different parts of the Camp is earned by pipe 
-and open wooden tiough to irrigation ground on 1:he level to 
the south-east of the Camps. 
_ Between the base of the downs and the sea IS a shelf of 
'sbingley alluvium, frOm one-half to three-quarters of a nnle 
in width. extending eastward from 014 Shoreham for some 
miles towards Hove. On this are_ situated the towns and 
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v11Iages of Old Shoreham, Shoreham, Southwick and Portslade. 
as well as farm steadmgs · 

The nver Adur conung from the north turns abruptly 
eastward at Old Shoreham, and unbl-entermg the sea at 
Southw1ck flows parallel to the coast, and wtth but a bed of 
shmgle mtervenmg -

On thts alluvml flat condttlons are non-malanal m the 
mam, though on the nght bank of the Adur1 under Lancmg 
and extendmg westward thereof, there ts flat land dramed by 
dykes aud sewer<;, obvwusly potenhally A. n-;phehne • 

.MAN 

Enqmry from residents fallS to ehctt any koowledge of 
local malarta or ague m recent or bygone time. ·Mrs. Norman, 
Old Shoreham, states that her husband came home from 
abroad eight years ago w1th malana, whtch remamed on rum 
about a year. She has heard of no other case m the netgh
bourhood 

Captam R1gg, R A M C , produced the nominal roll of 
malana "earners" who are under treatment accordmg to Pro-, 
Vlswnal Instructions which showed 40 "earners" on Campm 
Apnl and .May, r9r8 (There would be others on the Command 
Depots ) These were scattered through all battenes. Two 
were m No 2 Battery wtth Tmley-N.9 99988 Gunner Curtls 
and Bombardier Harley No. 25531. Ne1ther lS known t() 
have had acute malana m Apnl or May. 

Harley for a time m Apnl slept m Hut 15 adJacent to Hut 
23 slept m by Tmley Curbs occupied Hut 9 some distance 
away. 

MOSQUITO 

In farm stables, cowsheds and pigstyes exa.rxlmed at Old 
Shoreham, Anopheles macuhpenms, male and female, was 
present m hundreds In the farm house at Old Shorenam 
mne male and 2 female macultpennis were taken in four 
bedrooms ' 

In huts and tents inspected on the camps at Shoreham ; 
m tents of the Demohtwn Camp R ME on the low ground at 
Shoreham; and m the farm steadmg near Happy Valley, no 
Anophelmes were found , 

The 1rngat1on ground_below Happy Valley 1s so tended 
as to prevent stagnant water ; the migabon troughs and 
channels are devoid of breedmg possiblhbes. In the collectmg _ 
sumps at Happy Valley cuhcme larvae haye been found by 
Captam D1ckson, R.A :M C At date no larvae were found m 
them. They are unbkely to harbour Anophelines. 



198 

CoNSIDERATION AND CoNCL~sioNs. 
These camps are well s1tuated, samtanly well adnumstered. 

,ahd free from Anophelme condttlons. . 
Anophel·me condttions, however, exist Wlthm 6oo yards 

of the M:ain Camp, which are practically neghgtble oWing to the 
situation and elevation of the Camps . 

It 15 not Impossible for a wandenng mosqmto to have 
transm1tted Infection from a "earner •• .to Tmley m the next 
hut. Lydd, from the known conditions there, mtght be more 
readtly suspected.- F1fteen days elapsed between leavmg 
Lydd and the definite malana attack. At the date presumed 
of infection, macultpenms was abroad laying, and though 
_the record of finds in huts was practically ml at Lydd, in Apnl, 
a stray transmitter_ Is highly probable. At Lydd, however, 
malana .. carriers .. were segregated 1n screened huts. 

The facts ascertained Justify tb.e admiSSion of mdigenous 
malana in this case ; but leave 1t doubtful whether the 
infection was transmitted at Lydd_ or at Sb.oreham-on-Sea. 
The Situation at Lydd IS already under control • the limited 
and remote A nophel~ ne condttwns at Shoreham do not call for 
.urgent adrnmtstrabve Interference." -

A small number of cases is attnbuted to 1nfect10n m June 
and July, and the month of August -gives the most cases In 
the month of July A m~cultpenms was mcreasmgly found m 
military huts and m c1v1han dwelling houses It IS, therefore, 
evident that tlie natural temperature condthons now permitted 
parastte development Withm the -mosqmto 
- The mean temperatures for the months of :May, June, July 
and August at Stations A and B, which are representative of 
"East Coast and Midlands, are here gtven_ -

-- -
Station A. - Statton B. - -- I ' - East Coast M1dJands - J9I8 -- - - - -

' --r I Mean Max.ll\hn I Mean 
' 

~-
M.ut I M1n 

....--. -
May· - 009 s• o ,s,.; 43•9 53 8 . ' .. .. 47'2 
:June .. . . . 63•9 48•4 s6·o 64•9 44•6 54•7 
July . ~ . 66·8 53'7 6o•2 67•7 so·1 59·2 
August:_ __ .. .. 68 0 55 I 61 5 69•3 5~"9 6o·6 

-

_ The mean .tnaxtma and mimma and the approXImate 
mean of these are also recorded for I3 penods of x6 days over 
which the paras1te development m the mosqmto may have 
taken place to account for the May mfections, Without 
postulatmg the adventitious ~ncubabon in heated barrack 
-room. 



MEAN TEMl'ERAtUtts ot: t3 x6-DAY PxRtons. 

Station A-East Coa~t Stahon B-M1dland$ 
\ 

j Maxtmum I M1m1mum I Approx. 
I I I Max1mu~ I Mm1mum.j 

Approx. 
Penod. mean. Penod mean 

I 

1918 t 1918 
Apnl19 to May 4 .. so 41 45 Apnlrg to May 4 sz 31 44 

.. 20 .. .. 5 .. . 51 4Z 46 " 20" " s .. 53 38 
' 

45 
' ' I 

21 " 6 52 '421 
f 47 21 " 6 54 39 46 .. .. .. " " 

.. 
' 

22, .. 7 43 48 ' I 

40 47 ,. .. .. 52 .. 22 h .. 7 .. ss 
' 

I 
48 

" 23 .. .. 8 .. s~ 43 48 , 23 " ,. 8 \. 55 40 
I 

' ' 

" 24" ... 9 .. .. 53 43 48 ' " ~4 " ,, 9 .. 56 40 
' 

48 
I 

I I 
' 

II 25 ,. " 10 .. .. 53 43 48 " 25 " " 10 .. ', S6 , 40 48 
' I 

.. 26 .. .. Jl .. .. S3 43' 48' ' It I 26 1J .. u I .. s6 I 40 48 
' I 

' I . 
I 27, .. .. 12 ... H '' 43 f8 I 27" ,u 56 40. 48 , .. .. 

I' 

.. 28 .. .. 13 .. .. 53 43 48 ,, ;8 •• I II ~3 .. s6 40 ' 48 
,I . \ , I . ' ' I .. 29" .. 14 .. 54 43 49 u; 29 " " 14 .. ''57 ' 40' 49 . 

\' '' ' I 
I 

30" ' •• lS 55 ' 44 so ) :30 " ," IS ss, 4~ so .. . . .. 
\ " 

.. I 

• I ' 
I 

I { 

May '1 .. " 16 ·so .·; 16 
I - ... 4S 51 May I " I"' 

I 59 4Z SI 
I I ' . f • I 

I 
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· It IS shown by these records that Anophelwe mcubabon 
in August at natural temperature IS compatible' w1th a mean 
temperature of about bo" Fahr.; willie an assumption of 
mfectiou has been made to account for cases m the month of 
May, v.hen the possible mean ranged from 44° Fahr. to 51"' 
Fahr. at natutal temperature, but where condltlons allowed 
artificial heatmg of huts to be an mfluencmg factor 

It is Mgmfi.cant that most of the recorded cases amongst 
the civilian population seem to pomt to August mfectlon. 

The September and October possible mfections recorded 
in the mihtary cases for 1918 may be of earher date. 

It has been assumed that mfechon from a wmtered 
A nophel~ne infected the prevtous year 1s not proven. 
' , . 

..REsiDENnAL HrsTORY. 

Fifty-three per_c(!nt. pf the recorded cases had not been out 
of thi!? country ; 34 per cent had been m France durmg the 
two previous years ; ,I3 per cent had been m other parts of 

. the world on m1htary service or before the present war. 

PARASITE. 

In all cases the mfechon recorded was With Pla$mod~um 
mvax. - Three cases wer_e · recorded With Plasmodmm 
falc•parum. Of these one was due to clencal error , one was 
~orrected by the pathologist , and the th1rd was of a case not 
tndigenous. 

THE VEIDCLE OF_TRANSMISSION. _ 

In the absence, at date, of evtdence of any other vehicle 
of transnussion, the presence, m b1bng prox1m1ty to the case, 
of Anophehne mosqUitoes has been .accepted as proof of the 
means of mfectwn. And wl!_ile 1nfect10n by A. lxfurcatus 
and by A.-plumbeus may be posstble, the ready demonstration 
of the known malarta earner of domestic habits, A. maculi
pennis, has obVIated further search for bifurcattts and plumbeus 
as a~tua.l transmitters in any- case mvesbgated_ 

·AcCIDENTAL INFECTIO~~ 

. The possibility of accidental mfectwn by transfusiOn 
of blood of a malaria earner has in all cases been ehmmated 

ENDEMICITY OF MALARIA IN ENGLAND 

,. In discussing bnefly, as appears mcumbent, the prob
abilities of endem1c malana m England, m bme past or 
to come, I have,made free use of the classical work of Nuttall, 
assisted by Shipley, Cobbett and Strangeways-Plgg, in the 



.. Journal of Hygtene," work of whtch this COUJltry may feel, 
Justly proud The wonderful perspicaCity, the_ suggestion' 
of almost uncanny presctence, and the careful collect10n of 
records under dtfficulhes and wtth hrmted means, leave 
nothmg vttal to- be added by others ~ 

From an Instde expenence of the occurrence of Indtgenous 
malana amongst troops m England m I:9I7 and Igi8, and 
from the study of other records and traditions or personal 
narration, the tnferenhal emphasiS here latd on certatn of the 
factors considered already by Nuttall Is offered as a respectful 
tnbute to hts work , - - - _ 

The demonstratwn of malana indigenous_ in England 
ts a srmple matter of recording ascertained facts in the hght 
of present day knowledge _ 

To assert endermCity, 1n England, of malaria to-day or in, 
past bme, IS unwarranted -of the present and may .he ~ mis-
mterpretabon of the facts of the past. _ - , _ 

Consideration of these aspects of malana, however. 
reqUires first a clearmg- of the course by exact defimhon of 
terms used. lndzgenous ::.tmply _Implies ongm tn the country. 
Endemtc means belongmg to the country; and as regards 
diSease the term, precisely used, postulates that all factors 
causative are always and can be naturally present~ 

_ Plague and malana may occur mdtgenous In Englandr 
as the result of the rmportahon of rodent and h\].man 'camers 
of mfecbon Netther may be endermc, ownig to natural 
cond1bons m the colJ,ntry makmg 1t rmpossible for the.. carrier 
1nfecbve factor to be contmuously present. · 

Further, etther may become eptdemtc, gtven a sufficiently 
intense and' w1de dtstnbubon of all necessary factors of tn_.. 
fect1v1ty-for the ep1dem1c IS merely a wrde .1nctdence, in a -
pomt 01_ time, of (mfectwus) dtsease. 

Another term, sometimes hazarded to d£scr1be malaria 
m England, 1s autochthonous. Tills 1s dtstmctly out of--place 
1n reference to the disease, though, for all we know, 1t may 
legitimately be apphed to Anopheles macultpenms as bemg. 
from the first of ms:!ct trme, a native of the sOIL 

· The mam factors wruch m combmahon determine the 
Jndtgenous ongm and, In thetr continuous presence, the 
endermc persistence of rnalana, are .- _ 

(r) The necessary vehrcle of transmiSSion, the Anophel1.nc 
mosqUito; -

(2) The earner of the Plasm~dtum-the infected hu~an ; 
(3) The temperature smtable fot the sexual development 

of the Plasmodzum Withln the mosqutto ; and 
(4) The v1cbm for infection, man. 



202 

Of these factors the first and fourth are m ,·arymg mtenstty 
distnbuted, lf disproportionately, over the Bntlsh Isles 

Of the thud, It Is Impossible to say, w1thout much more 
observation and expenmentation in thts country, whether 
1t IS contmuously operative. Judged from the md•genous 
occurrences m the years 19:17 and :xg18, It 1s probably annually 
operabve undeJ," natural conditions, over a seasonal penod. 
w1thtn certam latitudes if not throughout the whole of the 

, Bnhsh Isles; The observed habits of A macultpenms, 
moreover, make It remotely posstble that the factor rrught be 
occasionally achve U'lder domestic cond!t10ns, natural m 
<C1v1hsatwn, over the whole year-vde possible e.xplanahon 
of a case of uidtgenous malana at London Colney m May. 

The second factor, 1t may be admitted, IS notably affected 
in this country by 1m porta bon Facts are adQ.uced to support 
the statement that preVIous to rg:x7 and :xg:x8 the last real 
~1dem1c, or .extension If you Will, of ague in England occurred 
1.n :x858 to :x86o, espeCially m r859 , and that m those years 
Importation took place of ague amongst troops from Eastern 
Europe after the Cnmean \Var That there IS no obVIous 

_record of the observation of the s1gmficance of tills e"ent m 
those years ts not to be wondered at , but we owe It to the 
dtscovenes of Ross that the posstbtbiy was foreseen of eptdemtc 
in England resultmg -from -the return of ague-drenched 
troops from almost the same seat of warm :xgr7 and :xg:x8 

There is no douot that ague was greatly tn excess tn 
r859, and there Is evidence that ague m time beyond that 
was clearly recogmsed_ m England 
. - The mortahty records of ague, however, are probably 

almost valueless; becauSe though a baneful debilitatmg disease, 
malana IS not accomparued by a mortahty that ·w1ll stnkmgly 
affect the figures ; and because before r86o, about which time 
Murchison's Comnusswn paved the way -to a punfymg of 
.stabshcs, ague, typhus, typhotd, renuttent and mtermtttent 
fevers, ~nd possibly mfluenza, were vaguely homologated 

- The assistance that may be legitimately extracted from 
_the moftaltty record of ague, hes In the assumption that an 

increase of the returns of deaths from ague rmphes a defimte 
-recogrution of mcreased occurrence of ague, to which naturally 

' deaths from undetermmed fevers would concurrently be 
attnbuted , . -

It IS suggested here that the factor defimtely deterrrimmg 
the occurrence of malaria in En_gland IS the 1mportahon of 
earners ; that at the pres~t day there IS no evidence to 
support the behef that malana IS i!ndermc (as ,defined) m 
England ; that the evidence accepted to demonstrate that 
malana at one bme was endemtc 111 England, may equally 

_ be taken to prove that it depended for Its reappearance on 
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the tmportabon of catners: and that wlule -excessive -ml
portabon of catTlers may from time to time give nse -to 
an outbreak of indigenous malana. the absence from con~ 
tinuous operation of one of the infectJ.ve factors will prevent 
the estabhshment of malana endemic hr England -To 
say tills. however. IS not to deny that mdlgenous cases may not 
tn therr turn be actual mfechve agents Records of mc:hgenous 
malana amongst troops m England, and records obtamed by
the Local Government Board· of malana amongst civilians .. 
lUWcate that cases Infected lll 1:91:7 had relapse Of _malaria in_ 
-xgx8 during the infective season But what proportion of 
cases infected In one_ year will. treated or untreated, be_ 
infective in the followmg year there ts no sufficient ·eVIdence 
to say. At present. for any practical assumptwn. rehanc~ has 
-to be placed on chrucal observation. 

- For the Enghsh indigenous cases of the ciVIl population the 
Local Government Board record two- cases m whose- blood 
·paraSites were found m rgx$ who were presumed- to have
been mfected In :rgr7. and nine cases known-to have been_ 
infected m 1:917 wli.o still earned parasites in rgr8,. bemg 
II out Qf 35 recorded or 31 per cent.-the others being 
noted as haVIng no parasites. left the c:hstnct; &c. _At date 
figures have not been obta1t1ed of !"ecurrence of malaria 1n 
:rgr8. m respect of the mrugenous cases- amongst troops in 
1:917. In the case ~f malaria 1n truly endemic country. 
chrucal evidence pomts to a recovery from infection-and an 
acqmsltion of a certam Immul1.lty. which may be measured 1rr 
months or 1n years ;-and of the malaria-mfected troops returned 
to England 1t 1s mterestmg to find that of those now under 
treatment the record shows that most of them belong to 
the Y group of cases, who- have returned sin_ce January. 
1918 The many of prevwus date have mostly dtsappeared. _ 
recovered - - - - - ~ 

In England, again, and in-other temperate countnes where 
malana occurs or has occurred the month of August is de
firntely recorded as the month of greatest infectwn. The_ 
suggesbon earher made that spnng (or May) _cases may 
reqwre the advenbtwus heat 9f mdoor mcubatwn, while -
autumn (August) cases are the result of mcubatwn at natural 
temperature would account for this recogmsed occurrence 
in temperate countnes and elsewhere, where extremes of 
temperature or of seasonal hum1c:hty produce surular seasonal 
outbreaks It would naturally follow. on the numerc1al 
standard alone. that the May cases would be fewer than the 
August cases As to -the mterverung months of June and 
July. m wh1ch few cases are recorded or are supposed to 
occur, 1t may be pomted out. ~n regard to thts country. that 
these months he between the adventitious penod of heated 
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rooms in April and early MaY- and the natural temperature 
of the July-August penod. Arbfic1al heat would be gone 
from hvmg rooms m dwelhng houses and m military huts, 
whtle yet the temperature may not have risen 1n nature to 
the necessary mcubatwn range. Whlle mfechon 1n Apnl 
to cause May_ attacks IS probably to be admitted, observation 
shows that Anopheles maculipcnnis wanders but m small 
number "to dwellmg houses at thut season, and ts found With 
frequency there m July The Infectivity necessary, therefore, 
to mamtain a perenmal supply of plasmod~a for the mosqmto 
must mainly be that whtch pers1sts from August-September 
to July-August of the following year That a large pro
porhon of those Jnfected m one year wtll have become 
mfectlvely mert, treated or untreated, by recovery, emigra
tion,_ or 1nctdental local protection, before t:r or 1:2 months 
bave passed, may be granted - _ 

On the assumption, then, that the earner volume brought 
forward from year to year 1s m§uffictent Ill tills country to 
maintain endemicity, may be explamed the 1mmumty enJoyed 
by this country from malana dunng the past 6o years It 
may also JUstify the further assumpbon that the traditional 
and recorded history of malana m England may be a history, 
not of endemicity, but of outbreaks, from the earhest times. 
of malana of In<hgenous ongin occurnng as the result of 
repeated Importations of earners 

To credit the _advent -of qumme m its notonously casual 
method of admmistrabon m the hands of the people as well 
as of -the medical practitioner, With the disappearance of 
malaria, -assumphvely once endemic, from England, requires 
cnhcal fortltuae _ 

Nor, from the evidence obtained, can chmahc change or 
-agrtcultural_reorgamsahon, be credited With the achievement. 
- Evidence, nowever, Indicates that abnormal elevatiOn of 
temperafure, extended over the summer, may be cmncrdent 
vy1th earner ImportatiOn In years of Wide malana incrdence. _ 

The ImportatiOn of earners determmes the fact of Indi
genous occurrence 1n the presence of anopheles, and the 
seasonal temperature elevation of abnormal range and extent 
In time, deteimmes the rate of znczdence It is obvwus, also, 
that tpere Will be an optimum of comc1dence, where amount 
and contmmty- of heat, amount and contmmty of ram_fall, 
consequent superabJindance of ~nophehnes With extended 
penod for_ plasmodium Incubahon, 1mportabon and appro
pnate dtstnbubon In space and time of earners, all combine 
to cause the occurrence of a sufficiency of 1nd1genous cases to 
justify the recogmhon of an ep1dem1c 
- In the years x857 to :r859 the records ind1cate an approxi
mation to such a comcident optimum amongst the VItal factors 
of endemicity. 
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In the years 1:91:7 and )gx8, wlule ther~; t.ave been shght 
differences In temperature and ramfall, the mean has vaned 
httle from normal m both yearS. The earner Importation, 
however, has probably far exceeded any preVIous lnstorical 
occurrence. That 1:63 known Indigenous cases are recorded 
of 1:9I7, and 61: under more effecbve contrQl in Igx8, estab-, 
hshes the 'i'eallty of the danger of a malaria outbreak a,nd as 
well, at the same time, the powers of prevention -

There is no evidence to show that, In the areas dealt with, 
xgx8 was favoured meteorologically over- 1:91:7 ; -the importa
tion of camers --and their aggregation in this country caused 
excess In xgx8 over 1:91:7 : the mpasures for control were further_ 
perfected , and the mdigenous occurrences, now_ more cer
tamly recorded, are less In xgx8 

The control of the War Office IS the obvious- ab extra 
factor determmmg tins freedom from epidemic occurrence-of 
malana In England ; and for some years the continuance of 
similar measures of control are demanded, Jf the population 
from the Humber to the Solent 1s to be saved from much 
misery and distress. _ 

The establishment of malaria endemic is, from the eVIdence, 
an unpossibthty of latitude; but that a few years of ac_ute 
disaster might result, 1n the absence of Wisely directed control, 
IS hkewtse hlstoncally 1nd1cated 

REFERENCES. 

x Studtes an relatwn to 11-f alaria By Nuttall, Cobbett, Strange
ways-Ptgg and Shtpley-tn extenso. 

2. Htstorv of the Crtmean JVar. Kinglake. 

(Exlracts) 

Note - 4
' \Vntmg from hts Headquarters at Varna-on qth 

August, x8ss. Lord Raglan says • It Is curioll!ithat where no 
great fahgues have been endured, the effects of the chmate, 
sndependent of the cholera, shoiild have prov~d so senous ; and 
from the officers havmg suffered so much, It IS clear that illness 
has not been mduced by pnvation. One month ago every 
Commanding Officer would have volunteered to say that he 
had fewer Sick than he woiild have had m the Umted Kingdom. 
Now they woiild one and all state that no man -.n the ranks, 
though not on the sick hst. feels well or is capable of the exer
hon he woiild display at home.' •• -

Hospztal Returns -From hosp1tals recelVing mvalided 
troops of the Cnmean Army-from Ist October. J:854, to 31st 
March. 1:855 :- · 
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Stck 

Total 

Cause of 1llness-
Scurvy 
Cholera •• 
D1a.rrhoea •• 
Dysentery 
Fevers 
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--\dmlSSlODS 

3,8o6 
48..742 

52.548 

1,6]8 
2,167 

18,]o8 
4.441 
9,185 

Deaths 

373 
4.986 

~.359 

92 
297 

1.-JOJ 
696 

'I,IJ] 

3- Notes on AI alters affecting the Health, Effictency, and Hospital 
Atfnunistratton of the Br~ttsh Army-Florence Rtght
ingale. 

-(a) AppenaJx, p. xxx, Table I.-Number of invahds from 
- Home and Foreign stations discharged the Service at Chatham 

in each year (from :rst Apfll, :r835. to :rst Apnl, :r857). ~xcerpt : 

Ca\lse. I Ym 

-

Cachexy 
-

·- -.. 91 '133 77 88 Io8 7I 73 342 
------:--- -----

'\\'eakly constitu-
bon, and upon 
reduct:lon . - - - - - - - 289 

--
Total - - - - - - - - - 631 . - ----~ -- - ------ -

::-Total from all 
causes .. f.746 2,037 r.soo 2,oG6 1,862 1,198 3.6]0 5-907 

(b) Quotation from Clarke's •• History of the \Var."' 
VoL II, pp. :r68-74. in relation to the \Valcheren Expedltion of 
1809. -

•• About the muldle of August the effects of the baneful 
_ atmospher~ began to appear. and ,3.ooo men were already 

on the sick hst ; 8,000 men were on the s1ck list when Lord 
Chatham embarked for England." (September :14th) _ 

- SJr John J'ringle had already. in Y747, told of the \Valcheren 
ep1denucs and says •• The epidemics-Of the country generally 
appear at the end of July or the beginrung of August. under 
the canicular heats, and end when _the frost begms." The 
whole island IS intersected w1th dltches, &c." .. The effects 
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cf such a country are VIsible m the natives, though counter.:. 
acted by the Dutch habit of h1gh feeding, by the u~e of ardent 
sp1nts, and by the practice of smokmg. It 1s computed that 
nearly a third of the mhabitants are attacked with fever every 
Sickly season •• _ - - -

" The water which our men drank was, srud to contam 
nun1erous 1nsects .. 

.. So local were the causes of disease that vessels statmned
only a few yards from the land continued perfectly healthy!" -
•• The total of the sick and wounded sent from Walcheren to 
England m 97 days amounted to :12,863 men." October, 
December, 1:809 .. Between :rst Januaty, :r8Io, and :rst June .. 
:r8:ro, 36,500 pahents from the corps at Walcheren were 
admitted mto the hospitals (at- home). Tins statement 
includes relapses " 
.. Last of Imbgenot4S Cases of ll~alaruz amongst the CIVIl popd-

latron ui Kent awl Essex, recezved from. Local Government 
' Board,_ October, r9r8. 

5· Records of the Registrar-General from :1837 to :r86o: ~nd to 
- date. - - _, - - _: -

(a) The Royal C.ollege of Surgeons circulated m · l:837- ~ 
memorandum relatmg to a uruform Statistical Nom~nclature. _ 
With a VIew to increase- the probab!hty- of correctness of 
Death Certification. ' _ - -

In regard to ague-febns interm~ttens-1t must be- stated 
whether the ague IS quotidian, tertian or quartan ; - and the 
comphcabons, wtthout whrch it would be rarely fatal, should be 
added -

Remtftent fever-febris remrtiens-Is not to _be apphed to 
cases somehmes called mfanble remittent fever nor to a,ny but 
the genume remittent fever so prevalent in the tropics_ -and 
rare 2n England. - ~ - , 

(b) In 1841 the deaths from cholera, dlarrh~a. influenza 
and ague mcreased to a considerable extent. - - ~ 

(c) xSss-Scarlatma and ·: fever " preva:iled_in Cambridge.. 
(d) r857-l\lany d1stncts still suffer from marsh .malana. 

Mal don. 
Ague very prevalent in Tollesbury, Goldenhanger, Toiles-

hunt D' Arcy and neighbourhood~ The lower levels pf the 
basm of the Thames as h1gh up the stream as Oxford and 
as low as Hoo and Sheppey suffer from malanous diseases in 
spnng and autumn 

Sheppey may be taken as a type of these (malarious) 
d1stncts The mhab1tants have that pallld blue aspect 
'' luch charactenses ague1sh dlstncts They frequently suffer 
fron;-. ague, and sonteilmes from typhotd fever. , ' 

It ts evident that a large portion of our naval reserve 
may be paral}sed by ague and fever at the very tlme- when 
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called on to fight .. -(Lord Harris. stabsbcal document of 
Rayham Farm) 

- Regutrar of Strood. Kent -" This dtstnct bemg marshy 
in a great part. the poor have suffered durmg the last Winter 
from agues 1n a greater degree than has been expenenced 
dunng a great • number of years. .•. , An unusually hot 
summer has operated sbll more to make the marshes and 
adJacent dtstncts mtensely unhealthy. Many death!> have 
been registered from interrmttent fever, dtrectly or mdirectly. 
The dtsease- is rarely fatal (under favourable crrcumstances}. 
The clnef mortahty 1s amongst, mdtgent and debilitated 
persons and the1r families, who have fallen an easy prey to 
diseases of a general character m consequence of therr reduced 
condttion. 

- .. Other dtstn~ts of Kent on the marshy banks of the 
Thames and Aledway have also expenenced a mortahty above 
therr average " _ 

RegJstrar of KJng's Lynn is quoted -D1arrhcea may be 
almost sa1d to be umversal. The hlgh temperature has 
contmued longer than usual. -The Illness IS now accompanied 
by the usual rermttent fever. whlch 1s the prevailing dtsease 
here. He speaks also of typhmd _or some of the other forms 
orconbnued fever. 

{e) r858 r \Vmter cold-June very hot-Ju!Y cold
September warm 

- - (f) 1:859 : High death-rate of Cambndge is a matter for 
comment"' 

RegJstrar of Great W akertng -" In the Island of Foulness 
many_ dttches are m a very _1ilthy state, and the effluvmm 
from some is intolerably offensive. Ague also has been more 

_ prevalent, more _severe and obstinate dunng the last two 
years than I have ever known It In a penod of 35 years .. 

Klng's ~Lynn.-.. Ague prevalent." Excessive heat In 
July--dunng ro successiVe days the mean temperature of 

_day and night exceeded 70°. - 1 

In New Romney. rermttent fever was prevalent ~nd fatal 
(gf :r86o: .Mortahty low Cold weather from January 

till end~of 1June. July. August and September also cold
frequent Tam-very severe cold In December. 

-In Cambridge Fens ague and typhoid fever prevailed 
~ .. Ague was very prevalent at Sutton, jn Cambndgeshrre ... 
It ts stated that agp.e has probably never been so prevalent 

at Wenhaston (Blythmg) as m r86o.- Able-bodted men were 
the class most subJect to it _ - , 

' AL Gedney Hill there was ague _ 
In _the- Northem -Counties at Little Chilton (Stockton) 

marshy ground bred much ague of a vrrulent character. 
- •• The deaths m Wells, Walsmgham, were ratsed by 

c:hphtJteria, ague and rermttent fever. assummg occasiOnally 
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the typhmd form Ague and rheumatism are not now fre
<J.Uently fatal 1n th1s country, but they occasiOn an incal
culable amount of suffenng, d1sab1hty and secondary dlseases, 
which will dtsappear when the sou of England 1s effectively 
dramed." 

(h) Soldfers Servtng Abroad :-
Year 
I8SS 
x8s6 
I8S7 
1858 
1859 
186o 

• • I 

All Ranks. 
II5,256. 
IOI,l6.f 
77.676 

III,730. 
123,709 
128,391 

(s) DEATHS FROM CERTAIN DISEASES IN SELECTED YEARS 
FROM 1847 TO I900. 

ENGLAND AND WALES. 

(Extracted from the Annual Reports of the Regtstrar-General.) . 

Causes of Death 

Years. 
Popula-

bon In- Remit- Typhus 
fluenza Ague tent Fever 

Fever . 
1847 .. .. 17,150,018 4.881 228 683 30.320 
1848 .. 17,356,882 7.963 228 614 21,406 
1849 . . . 17.564.656 1,618 171 003 17,896 
1850 .. 17,773.321 1,380 154 549 14,296 
1851 . . .. 17.982,849 2,152 167 6o7 17,123 
1852 .. . 18,193,206 1,359 l'j2 666 17,845 
1853 .. 18,404.368 1,789 183 709 18,015 
1854 .. I8,616,310 1,061 192 646 18,j32 
18~5 .. 18,829,000 3.568 149 575 16,032 
1856 19,0f2,412 1,034 124 163 15,428 
1857 .. . . 19,256.516 1,393 195 270 18,249 
1858 .. . . 19.471,291 1,794 207 569 17,883 
11:859 .. . . 19,686,701 I,I 12 233 400 15,877 
r86o .. . . 19.902,713 1,130 203 314 13,012 
1861 .. .. 20,119.314 746 149 208 15.440 
r86z .. 20,371,013 915 ISO 233 IB,721 
1863 zo,6z5,855 919 141 186 18,011 
1864 .. . . 20,88],889 804 112 183 20,106 
tS6s .. . 21,145,151 596 II7 II] 23,034 
1866 .. . 21,409,684 651 135 131 21,104 
1867 . 21,577-535 -607 121 107 168,624 
t868 .. :U,948,713 ]Oh 94 So 19,701 
1:869 . 22,228,293 704 II8 IX9 -
1870 . . 22,501,316 6:r5 120 156 -
1:871 .. 22,788,594 J48 XJX 142 -1881 .. . . z6,o46,:r42 99 II] 249 -
1891 . . .. 2g,o8s,Bzg 16,866 93 40 -
1900 .. . . ]2,249.187 16,245 105 4 -

(:I4557) 0 
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From :r86g. 

- Fever 

Year. S1mple Relapsmg Total 
Conbnued Fever and 

and Ill- Entenc Other Mlas- Typhus 
Defined matlc 

D1seases, &c 

t869 .. S,JIO 8,66o 139 4,281 18,390 
1870 .. s.zs4 8,731 628 J,297 IJ,9IO 
1:871 4,2J8 8,461 327 2,754 15.790 
188r ' .. 1,159 s.sz9 IS 552 7,255 
1890 :·I 325 4.875 JO 137 5.367 
1900 IIJ 5.591 27 29 5.J6o 
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~ 6 (a) Extracts from Records Supplted by the Courtesy of the Dzrector, Meteorologzcal Office, South Kens~ngton. 

0 
N 

tB53 .. 
1854 • 
1855 .. 
x8s6 .. 
1857 
xsss . 
1859· 
x86o .. 
1861 .• 
x862 .. 

Years 

.. .. 

.. .. .. .. .. 
.. .. 
" 

(Mean Temperatures at Greenw1ch, 1853-1862) 

Apnl May June July August 

Max I Mm Max I Mm Max I Mm Max I Mm Max I Mm 

54 0 39 8 63 I 41 9 68 9 so 2 70 5 53 4 70 9 51 8 
61 9 38 2 63 7 42 4 67 5 48 3 73 I 51 5 73 1 52 4 
57 6 36 7 59 9 40 5 68 5 45 7 73 3 54 I 72 9 53 7 
57 4 38 3 59 I 42 6 70 8 so 0 73 3 52 4 75 9 54"' 7 
H8 38 8 67 I 440 759 50 5 17!1 54 3 78 I 56 4 
57 6 38 0 63 7 42 7 1'9 5 53 9 73 8 51 8 1'5 6 52 I 
so 9 39 I 04 g, 43'9 1'3 9 53 0 81 8 57 2 1'6 I 543 
53 7 35 6 65 s 44'0 6s o 48 5 69 2 50 I 67•2 51 8 
~5 0 36 0 63 5 43 0 70 8 5 I 3 72 3 53 4 75 6 53 8 
57 5 41 7 66 4 47 9 67'1 49'3 70 8 '50 8 71 0 51 4 

• 

September October 

Max Mm Max I Mm 

65 2 47 2 59 I 43 9 
72 2 46 s 59 6 42 I 

68 s 47 7 ss 7 45 2 
65 5 47 6 59 H 46 I 
1'0 2 52 I 61 6 47'1 
1'0 9 52 6 59 9 43'9 
67 1 49 0 59 0 45 0 
63 4 45 8 ss 6 44 5 
68•3 48 2 64'1 47'7 
67 6 so 8 6o 5 45 6 



21:2 

(~) P...AIXFALL AT GREENWICH {IX IxcHES) FOR YEARS :r857. 
xsss. x859 

(By the Courtesy of the Dzrector of the AI eteorologtcal Office.) 

M::mth 1857 1858 1859 

January 2 6 0 8 0 8 
Februacy 0 2 I 7 09 
1\.Iarcb I 0 0 8 I'4 
Apnl I 4 2 3 2 2 
May 06 2 0 2•J 
June 2 I I 2 J 4 
July I•3 3 0 3 3 
August 2 7 I 5 I • I 

September 3 9 0'9 3 8 
Octcber 3 9 I 4 3 6 
November I 3 o·s 2 9 
December 04 I 7 2 2 

(c) RAINFALL FOR 1:91:7 AND xg:r8 ON EAST COAST AND AT 
INLAND STATION-RAMSGATE AND HEMEL HEMPSTEAD 

I Ramsgate Hemel Hempstead 

I l\Io.1 h ... 
I I I9I7 1918 1917 1918 

January . . .. 2 67 2 68 1 93 2 95 
February -. . . 0 46 o·61 0'97 J:•I8 
:March .. . 1 49 0 9' I So 0 95 
Apnl . .. . 1'50 I· 32 209 4 70 
May ... . . . . 0 57 'I 73 1 Q3 2'37 
June . . .. 1•78 0 87 2 3'l 0 96 
July .. .. 3 70 3"59 4 3;' 2 9I 
August .. 6 -t8 0 78 6·15 I 24 
"September. .. 0 67 - I 87 -
October .. 2 78 - 4 89 -
November .. I-37 - I 21 -
December . . .. 2'09 - 0•16 -

' 

7 l'r:fedu;al and Surgical Hastory of the Bnt£sh Army whsch 
Served sn Turkey and the Crunea dunng the JVar 
agamst Russsa sn the Years x854. x855. x856. 

(CompJled and Presented by ANDREW SMITH, MD ) 
(a) Remarks and Extracts -Febns interrmttens. ague. 

ma1ana, periodic fever. fevers of tertian, quartan. and quo
tidian type are generally recognised m Bulgana. Rumeha 
and Cnmea. 
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The inctdence of malana on the Army IS remarked upon
especially the August nse . 

.. Febns 1nterm1ttens reigns dominant In the Danubian 
proVInces 1n spnng and autumn " 

.. There are 1ntermittents (tertian) where no marshes eXIst ... 

.. Fevers " account for from :ro to 30 per cent. of admissions 
to hospital from different corps from r854 to :r856. Fevers 
mclude :-

Febns Jntermtttens 
communis continua . 

., rem1ttens. 
typhus. 
typh01des. 

The July-August rise in" fevers .. is marked and Is varwusly 
accounted for :-

Apnl 
May 
June 
July 

}Fever rare and of ephemeral type. 

• . In the army m Bulgana. " fever .. 
became a much more prominent 
a:ffecbon-admlsslons mcreased 
from 366 to I ,099 

August Still greater prevalence of fever 
admlSSlODS, 2;558, 

Sudden subsidence of " fever " on transfer of troops to 
Cnmea 1n September 1s noted. Fever was almost gone 1n 
November 

(b) Treatment -" Qumme seems to have been most resorted 
to, but 1ts exlubttlon reqmred much caubon, on account of 
the 1rntable state of the bowels " (cholera, dysentery and 
d1arrhrea were frequent comphcatwns) " and, except 1n cases 
of 1nterm1ttent fever, the efficacy of this drug does not seem 
to have come up to the expectations formed regardmg 1t " • 

(c) The behef 1n the ~eater prevalence of mosqmto-borne 
diseases (malaria and yellow fever, at any rate) amongst 
cavalry than amongst mfantry has a local explanation at 
Varna. \ 

June July August 
Penod1c fevers, 1nterm1t

tent and remittent from 
palud1al cond1t1ons 

Relatively excess1ve 
amongst cavalry 

Equalmc1dence on ISt and 
bght d1VlS10n 

Relahve m1n1mum on 2nd 
and 3rd dlvtSJon 

Contmued fevers-com
mon contmued and 
typhus_, 

At mm1mum relatively 
amongst cavalry 

Equal mc1dence on 1st 
and hght WV1s1on 

In excess reJat1vely on 
2nd and 3rd d1V1s1on. 
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ExplanatJon --Cavalry and Fust and L1ght Dl.VJsion on 
distinctly malanous situation. 

Cavalrymen exposed for longer hme in the care of their 
horses (spectal Anophelme exposure). Second and Third 
DIVIsion not on specially malanous stte. ' 

. • Number. 
{d) Return of Troops Invalided to Engl"nd = 9,544. 

• From •• fevers .. = :r,784 

(e) AdmJssions from June uth, .:r854. to June 3oth. 1:856. 
to General H ospJtals on the Bosphqrus :-

Fevers • • • • 
Febns Quot Int 

•• Comm Cont. 
•• Rem1tt 
•• Typhus 
•• Typh01des 

VVounds •• •• 
Total adnnss1ons 

702 
7,:n6 

349 
136 

6 

8. Despatches and Papers relattve to the Campaign in Turkey, 
Asia MJnor and the Cnmea durmg the War wtth Russia 
in x854. :rBss. :r8s6 

9· Encyclopadza Bntanmca 
Occasions of Special assocj.abon of malaria With armies. 

and with colonismg :-
Danen •• 
Achm (French) 
Tums (French) 

:ro, Personal N arratwn 

Cartagena 
Walcheren 
Rangoon 

1,741 
1,810 

• 1,824 

(a) !vir. G. C. Solley. Rzchborough, Sandwich, Expenilltor 
for the Levels Commissioners for :r6 years (a posibon held by 
his father 58 years and h1s grandfather 40 ; altogether for the 
last II4 years m thls family) has placed-ills unique knowledge 
of the east of Kent and 1ts marshes repeatedly and freely at 
my disposal' ' 

He IS of opinion there has been no alteration of the system 
during 400 years. The last dramage scheme was the forma
tion of Stonar Cut m 1:770, meant to benefit the land between 
Grove Ferry and Canterbury. and whlch. perhaps, benefited 
the land lower down. -

The last case of ague he has any knowledge of In this 
district was at a cottage on the border of the marsh, 40 years 
ago. He has heard of It bemg common 6o years ago. Houses 
on the border of the marsh were reputed to have ague more 
severely than cottages actually in the marsh I learn that 
stock was housed In the steadmgs of the b:>rder, while the 
cottages on the marsh were occupied by the .. looker •• or 
stock tender, and cattle were not wmtered on these. 
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(b) JJ{r. S. Masters, 92 years of age, Provtdence Cottage, 
Sq.ndwtch, remembers a large outbreak of ague m I859· He IS 
a shipbwlder by trade, and was at Chatham ln, 1:858 ; he got 
ague there ; , from there went to Rye, where there were many 
cases , he had ague for 1:2 months then , there was httle ague 
at SandWich. 
, (c) JJ{r Ck.as Jeffery, brewery worker, Kenmngto"1-,.Ashford, 

70 years of age, has not worked m the marsh country, but he 
remembers talk of young men from Selhnge, who went to 
serVIce m the .marshes round by Newchurch, always coming 
back With ague 

(d) !vir Stewart, of Bloors, Ramham, Kent, has J;l.Ot heqrd 
of ague lo~ally dun!lg the 30 years he has been at Bloors. 
His brother had ague at Northfleet m 1:878. The Hundred of. 
Hoo had the reputation of bemg malanous ; Its people, used to 
come to Rochester for quimne, reference to which was made 
m the Dazly Telegraph of the day when the railway m tha~ 
d1stnct was opened . , 

The c<;mnty of Kent and the country around CJ;:tatham, 
particularly, used to be a favounte field for discharged 
soldiers--every farm used to have them trampmg for work in 
the harvest seasons • · ' . 

(e) Captazn Blanc, R E , Sheppey, in~orms me that in the 
hot year, rgn, while, residmg at Bushwood Road,, Kew, 
Withm so yards of the nver, he had a:Jiliilness which his medical 
attendant, Dr Pa1ne, said was " very hke malana •• ; ' and he 
.. would not hesitate to call It malaria If It were not 1n 
England." · • 

' (f) Dr Proctor, Lydd, says that hi~ father ~n Lydd distnct 
used to carry qumme to give to patients for ague, H1s .t;e¢ords 
of ague refer to coastguardsmen, a possible earner sour~e. 

(g) Mr Hammond, Rushenden Farm, Sheppey. aged 76 
years, says ague followed by fever was common 1n S}leppey 
when he was a child He says the land IS not now so well 
cultivated and the ditches are less well attended than then. 
The land used to be worked corduroy pattern With many <h-am-
age furrows kept clear of growth. · 

(h) Mr Root, South Shoebury Hall, Essex, says about 50 
years ago ague was prevalent At Great Wakering Bnckfield 
lflany men were laid up With ague Much water lay about, 
and was kept collected The master of the brickfield, however, 
said "we may as well be Without water as Without men"
cut the ditches, let the water off, and sank wells. Ague dis-
appeared and the bnckworks continued 1' 

I 
(z) /lfr. Holman, Reculver, Kent, aged 70 years, had ague m 

x86o, when 1:2 years of age It lasted for 1:2 weeks or more, 
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during which time he took regular large doses of quinine 
powder. Nearly every one had It. It was recogrused then 
as a regular thmg There was httle heard of it after that 
year. The cormng of the rrulway "In :r862," causmg a 
stirnng and Clrcu1abon of the stagnated arr of the marshes 
is the only reason he has heard to account for the disappear
ance of ague 

(J) Mr. Harold Collard, Brook Farm, Cluslet, Kent, says 
he had always heard 1t said that the commg of the railway 
•• about 1:845 " Wlth Its suJphurous fumes and nmse and draught 
caused the disappearance of the ague-and of mosqmtoes. 

(k) Several farmers around Ramham, Upchurch, Halsto1D 
and Otterham Quay, near Chatham, stated that the disappear
ance of ague m that part of the country is attnbuted to the 
CUtting down Of elm trees, wruch IS Said to have been exten
sively done about x86o. 

(l) At Gravesend, Ttlbury and other places frequent state
ment is made that the erecbon of cement works caused the 
disappearance of ague 

(m) Dr. Charles Pmcrung, of Gravesend, kmdly wntes as 
follows:-

•• I am sorry I can't get you the exact number of cases 
of ague at Gravesend Hospital. I went to-day to find the 
old records but found that the secretary m an access of 
patriotism had sold all the old books for waste paper only 
two months ago. I have seen my father who was on the 
staff of the Hospital over 40 years ago, and he tells me 
that even then quite 30 per cent of cases were ague .. 
and that nearly every one in the town at that time 
suffered from attacks of ague. I had 1t myself as an mfant. 
I have made out a short report on the distnct If It IS any 
good to you " 

.. GRAVESEND • 

.. Report on Malana tn Thames Dtstnct . 
.. The Thames Distnct, Thames and Medway Defences 

extends from Gravesend on south s1de and Tilbury on 
north Slde of nver to the mouth of the Thames 

.. Th1s distnct hes on the banks of the nver among 
marshes dratned by open ditches In many cases stagnant, 
With frequent ponds and pools. These marshes extend 
from a mile to three miles Inland, after wruch the land 
nses to wooded hills 

.. About 6o years ago malana was endennc in the 
district. The Out-pabent Records of Gravesend Hospital 
of _that tlme show that at least 30 per cent. of all cases 
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treated were 'ague.' My father and grandfather who 
were both on the staff of the Hospital, have told me that 
these cases were undoubtedly malaria, and think that 
nearly every person m the dlstnct suffered to a greater 
or less degree. 

" The cement mdustry began about 40 years ago. 
Many large factones bemg bwlt above Gravesend. From 
that time the mcidence of malana became very much 
less It has been suggested that thls was due to the 
cement smoke contmually blowmg across the marshes, 
the prevailing wmd bemg south-west. 

" There are still a fan proportion of scattered cases 
of malaria among the nverside population, who have 
never left the dlstnct, and mosquitoes are very numerous : 
Anophdes has been found practically all over the district 
thls year and I have myself seen them every year. I 
would suggest that many of these are 1mported m ships 
landmg at Tilbury Dock, and that suitable pabulum is 
proVIded by the seafaring population, many of whom 
have contracted malana abroad. Dunng the last 
two years there have been many malaria cases in the 
distnct in drafts of returned Indian troops and men from 
Salomca, and Egyptian Expeditionary Forces. I can
not, however, say that the mcidence of malana among 
the ClVll populatiOn has increased and only m a few 
cases has malana arisen among home semce umts in 
the distnct." 

IV. SUMMARY OF ENTOMOLOGICAL OBSERVATIONS. 

GENERAL. 

Observations were made cluefl.y with reference to the 
Anophehnce and have been but a part of general epidemio
logtcal mveshgabon 

The areas under observation vaned from marsh and 
estuanne to Inland agncultural and alluvial. 

The penod over which observatiOns extended was February 
to December, 1918 (notes are added to March, 1919). 

Identification of eqwvocal or unknown specimens was 
determmed by officers of the Bnbsh Museum, through Dr. 
Marshall and Mr. W. D Lang 

Larva'! were Identified from Imagmes produced m captiVIty. 



~CHRONOLOGICAL ENTOMOLOGICAL RECORD., 1918 .. 

" - Imagmes Larva!, 
' 

Date. S1tuatton, 
I 

Idenbficatu:m, 
Sex, Numbers and Hab1tat. - Idenbficahon. Hab1tat. 

Remarks 

23 2 IS Lydd, Kent Town A macultpemns ~ ~ ~ Occuptetl stables, A. b~Jurcatus .. Sheep pond m pasture 
and all steadmgs ·, numerous fed byres, p1gstyes- land 
exam1ned tn sur· females a. ·e m cellars and 
roundmg country. there m warm corner . 

:as 2 IS New Romney, Kent A macul1penms ~ ~ ~ Occup1ed stable~ and A. btfurcalus .. Grass grown ditch- ..., 
Town and steadmgs • , • in fa1r num· byres taken here all M 

m ~hstnct bers 
.... 

through wmtet by 
00 

~ ~ Dr H1ck, M 0 H. ' 
4 3 I8 Sheppey, Kent, Isle A, maculfpems ~ ~ ~ Occupied stables, o~hlerotatus saltniiS Backwaters of ditches, 

of Gram, Kent, numerous m byres, p1gstycs and d1t•ersus numcr· grass grown With 
8 p8 Queenboro, Mm- most ?,laces- None found m dwel. ous algae, duckweetl,&c , 

ster, Sheerness " myriads 'at War· hng houses w1th bottom of black 
Farms on Isle of den Court " One debns, em1ttmg 
Gram-and farms feedmg on horse's . stench on bemg 
all over Sheppey rump 3 30 p m 111 stirred, 

sho:tded stable at ~ 

Leysdown" 
. 

li 3 IS Gilhngham, Keni, A, macuhpenms ~ ~ Occupted stables, &c. C psp1ens .. .. Foul 1lltch on Gtlltng· 
R.unham, Kent numerous ham CorporatiOn 

12 3 t8 Sheppey, Farms , , A macultpennu ~ ~ 
apundant 

O<.cuptcd stables, &c 0 Salutus .. .. Dump 
Pools behtnd Ttle· 

works, Queenboro, 



13 3 t8 

14 3 18 

18 3 18 

19118 

Tllbury, Essex 

Shoeburyness, Essex 

Sheppey, Kent 
Farms at Mmster 
and throughout 
Sheppey 

Chatham dtstnct 

C p1p1ens, ~ ~ few 
T annulata, ~ one 

A. macuhpenms, ~, 
one Many stables, 
&c exammed One 
~ , T annulata 
taken m mthtary 
hospttal m February 
by Capt Lmton, 
sso 

A macul!penms, 
~ ~ ~. abundant 
In a stable at Kmgs
ferry " numbers " 
feedmg vtgorously, 
some excretmg 
bnght blood, on 
dark brown horse 
None on grey horse 
the grey had JUSt 
come Ill 
~, T annulata, one, 

I ~ , A macult
penms~ •' The horse 
above whose head 
on the rafters tne 
maculspennu was 
taken had come m 
that monung from 
a mght JOUrney in 
the marsh country" 

Walls and cethng of 0 salmus and nemor
cold dug-outs at Tll- alu abundant 
bury Fort 

At Shoebury Court 0 salJnus, C p1puns 
Farm m occupted both abundant 
cow shed 

Occupted stables, &.c A b1jurcatus 

Occupted stable at 
Luton 

Cut of£ pools and back· 
waters north of Ttl· 
bury Fort, shallow 
wtth grass and rushes 

Dttches between 
stables and gantry 
at barracks Dttches 
by ratlway near 
barracks 

" Ftre-trench " at 
Warden Court A 
water collect10n, 4 
to 8 mches deep-

, fine algre -larvre 
seen to burrow m 
yellow ochreous floc· 
culent clayey bot• 
tom 



Date. 

:lO.J IS 

21 3 I8 

CHRQNOLOGICAL ENTOMOLOGICAL RECORD, Igi8-continued. 

Sttuabon. 

Chatham to Faver· 
sham, farmstead
mgs 1n fiat country 
between W athng 
Street and the 
Medway ..... East 
Court, Oiterham 
Quay, Upchurch, 
Wetham Green, 
Bayford, Halstow, 
Camb•ay, Ludden
ham, Oare On the 
same date numer
ous farms south 
of Watlmg Street 
were exammed and 
no A nophelsnes were 
taken 

Sheppey, Queenboro' 
Mmster and farms 
throughout 

Imagtnes. 

Identtficatlon, 
Sex, Numbers and 

Remarks 

A mactlltpenms, 
~ ~ ~ abundant 
m every farm ex• 
ammed I ~, T 
annulata at Lud· 
denham "full of 
blood •• I ~, A 
macultpenms, m 
Officers' Quarters, 
R DC Camp, Oare 
-"the first macu· 
ltpennfs taken 1n a 
dwelhng tins year " 
C p1p1ens 2 ~ ~ 
1n large number on 
walls and cetlmg of 
cold cellar at Otter· 
ham Quay-and 1n 
duckhouse No ~ 
was taken 

A macuhpennls, ~ ~ 
abundant 

Habttat. 

Oc~uptcd stables, 
cowsheds, ptgstyes 
One ~ , A. maculs
.Penms, 1n wooden 
hut occupted by 
officers at Oare, 
taken by Lteut. 
Robertson, an ex· 
prnenced Entomo· 
logtst 

Occupted stables, &c 

Identmcation, 

Larve, 

Habitat, 



36. Bouington . . Hospital (huts and inar- July 29, No adults seen and no 
quees) serving large 1918 larv;e noticed nearer 
hutted camp of Tank than meadows adjoin· 
Corps on rishg ground ing Wool Station 2 

facing Wool Heath miles away 

37· Blandford .. Large camp on Monkton July JO, No evidence of any Conditions on the Downs 

Down ; huts and tents. 1918 mosquito life at all in unfavourable for mos· 

Site is high up on the camp quitos. 

chalky treeless downs. 
for Accommodation 

r8,ooo troops, R.A.F. 

38. Swanage .. Five camps (huts and July 31' Only two adults found A relatively large num- ""' "' 
tents) situated on 1918 in the c:lmps. Breed- ber of the troops are ""' 
s'luth slope of Ballard iD;g place few a.nd malaria subjects from 

Downs, close to the chiefly situated at the Salonika. 

sea. Occupied chiefly western end of the site 
by No.3" C "Reserve 
Brigade, R.F.A. 

39· Lulworth Small camp (tents) of Aug. 8, 1918 No evidence of a.ny 

soo (eire.) men of the Anopheles condition 
Tank Corps-situated 
on cliff overlooking 
sea nearl Lulworth 
Cove 



CHRONOLOGICAL ENTOMOLOGICAL RECORD, tgrB-contJnued. 

Imagmes Larval. 

Date. S1tuat1on Idenbfi.cahon, 
Stx, Numbers and 

Remarks 

:a8.3 1918 Sandwtch Town .. A , macultpenms ~ ~ 

I 

8 4 191S Shcppey, Ltttle Mur· 
ston nnd Chathd.m 
dtstnct 

12 4 1918 Sandwtch Town and 
D1~tnct, Ash, Rich
borough, Guston, 
&c 

A maculzpemus ~ ~· , 
numerous Shlltn 
hundreds at War
den Court, where 
sweepmg out has 
been adopted 

A maculipenms ~ ~ 
numerous 

Habttat. 

A few m most of the 
stables m tpe town 
-m some none 
Nearly all the 
stables m town were 
m occupation by 
the rn1htary, and 
had been recently 
cleaned and hme
washed ' 

Idenbficabon Hab1tat. 

Occupted 
&c. 

stables, A btft•rcatus, 0, Sa- Trench at Warden 

Occup1ed ~tables, 
&c 12 ~ taken m 
dwelhng house of 
Guston Farm m 
bedrooms 

lmus Court 

A nopheltns larval 
numerous-not 
tdenhfied A macu
l,pennts taken here 
later P1t dned up 
m June, agam held 

Wavs1de ehtch at 
Little Mur~ton. 

Sheep pond m field 
bes1de Ra!lway Sta
tlOo 

Waystde dttches, reed 



21.4 1918 Sh(•ppey throughout 

to 

26 4 1918 Sheppey throughout 

A maculapennts ~ ~ , 
numerous 

In sd.me s1tuat1ons 
In f,ums near camps 
sweepmg opera· 
hons have been 
gomg on, and A no· 
pheles IS scarce, but 
st1ll present 

As before. 

water m October. I grown, near farm on 
A bafurcatus Golf Course road 

Remarks 
For the first tlffie 1t was noted that m test 

tubes m wh1ch ~ Anopheles maculapen.ntS 
were taken, eggs were la1d on the glass m 
large numbers They vaned m colour 
from wh1te or grey, through yellow and 
brown to almost blaclc Out of many 
hundred eggs from these placed m tap 
water a good many larvre hatched out
some under the observation of myself, some 
ot Mr Lang, Bntlsh Museum, and some of 
Dr Ashworth, at Edmburgh Umvers1ty 

A b•furcatus Trench at Warden 
Court. 

28.4 1918 Lydd and New Rom- A macultpennts ~ ~ As before 
ney and Lympne 

A b•furcatus As before at New 
Romney. 

(Peddmg Farm) 

7 5 1918 Ashford, Kent 

8 S 1918 At Lydd 

A bafurcatus ~ ~ , 
m house by Dr 
H1ck, M 0 H , N cw 
Romne:r 

A macultpenms ~ ~ 

2 ~ ~ , A macult· 
penms at Lympne 
mstable 

Dwellmg house 

Stables at Kenmng
ton and Wllles
borough 

"On evenmg o£ bnght day before sundown on Pnors Farm, near Lydd, tn a stable were 
hundreds of A marultpennJs-they were active, and numbers were flymg out and m" 

A b•furco.tus ~ ·1 Taken m Lydd Hos-~ ' ' 
p1tal IO 5 I9I~, by _ . 

- l ' I ~pt.Rtgg.~ AM c. 



CHRONOLOGICAL ENTOMOLOGICAL REcoRD, tgt8-continu~d. 
------~----------~------------------------~----------~-------------

Date. Situation, 

Imagmes, 

Identlficauon, 
Se:ll, Numbers and 

Remarks . . Hab1tat. 

C. pzjmns ~ ~, few Cold stables. 
fed 

Idenbficatlon. 

12 s rgx8 

16.s,xgx8 

17 5·1918 

Danson Park, near 
Bexley Heath 

Sandwich and D1s· 
tnct 

A maculzpsnnts ~ ~ Same sxiua.bons • • A • btfurcali4S 

Lydd and New Rom
ney 

A macultpenms ~ ~ , 
5 1 A maouhpenms 
The first 3 taken 
thxs season 

19 S 1918 Sandwxch •• 
23 S 1918 Sheppey Dxstnct 

• • A maouhpenms •. 
• , A , macultpenms 5 5 

and ~ ~ 

26 s 1918 London Colney, Hert- A macultpennts 5 5 
fordshtre and ~ ~ 

6 6.xgx8 Sandwxch • • , , A maculzpsnnu ~ ~ 
and 55 

Same s1tuat1ons • • A. maculzpennu 

Usual situations , • 
In smaller number 1n 

usual sxtuatlons-a 
few to be found m 
military huts 

Cowshed ,, 

In rather smaller 
number m same 
situahons. Rarely 
found m huts and 
latnnes on Stonar 
Campa 

A. macultpennss 
A. macuhpennll 

Larvae. 

Hab1tat. 

• 

• , Same situations. 

, , Weed-covered dykes N 
near Axr Balloon : 
Statmn: 

, , Weed-covered dykes 
, , Grass-grown and ulva· 

covered dykes 

• , Pond amongst rushes, 
grass and algre 

•• Dykes generally. 
Seen and taken on 
surface amongst 
Enteromorpha which 
covers the water
collect espec:xally at 
hole• caused by rat 



11 6 1918 Aldershot, Long- A macullpenms ~ ~ 
moor and Borden and ~ ~ 
and Prrbnght 

u 6 1918 Isle of Gram .. A. maculspennss 

13 6 1918 Tilbury, 
Town, 
Haven, 
ness 

15 6.1918 Lydd •. 

17 6 1918 Sandw1ch 

~~~and~~ 

Kyncchs A macultpenms 
Thames ~ ~ ~ and ~ ~ 

Shoe bury-

A maculzpenms ~ ~ 
and~~~ 

, A macu/fpenms ~ ~ 
and 5o 

A few in huts at 
Longmoor Camp. 

In usual numbers in 
stables, &c In 
faxr numbers 1Q 

R A F Quarters 
None at date at 
Shoeburyness and 
T1lbury Numerous 
m mllttary huts and 
blockhouses 

In about the same 
numbers m wmter 
hab1tat In bell 
tents on camp near 
Lydd Railway Sta· 
hon A few mhuts 
at Axr Balloon 
School 

Usuals1tuat1ons, also 
a few m huts and m 
bell tents 

·. 

ttl OS, &c. Also 
taken amongst duck· 
weed, 

C. ptptens Stagnant pools, e g., 
shecp-d1ppmg wells. 

T annulata Ways1de reed-grown 
d1tch 

Weed-covered dykes A macuhpenms 
at Thames Haven. 

N 
N 

A maculzpenms In dykes around Axr l.rl 

Balloon Camp-
amongst algm, 
enteromorpha and 
duckv.eed. 

A mact<hpenms Dykes generally 
Always where the 
dyke~ are grass-
grown or covered 
Wlth weed~not 
found m dykes 
kept tramed and 
scrupulously free 
of weed. 



CHRONOLOGICAL ENTOMOLOGICAL RECORD, Igt8-continuetl • 

• Imagmes. Larval, 

Da(e Sttuabon. Idenbficahon, 
Sex, Numbers and Habttat. Idenbficatlon. Habttat. 

Remarks. 

Grantham, Belton A. macul•f>ennu 3 ~ Stables and ptgstyes "Reported to me 
2.7.1918 Park and Harrowby and ~ ~ near Belton Park that A.. maculspen· 

and in cowshed at nu larval were 
Harrow by found at Harrowby 

and Belton Park m 
August, 1917, by 

A few tn stables, &c , 
Col Stephens " 

3 1 1918 Lmcolnsbtre (Dts· A. , macultpsnnss ~ 3 A.. macul•P~tlnts .. Grass-grown pond and 
trict round Ancas· and ~ ~ on farms m dtstncts d1tches 
ter, Sleaford, Heck· named C. P•P•sns .. .. Four d1tch at Heck· 
ington, Swtncs· mgt on ' 
head, Donnmgton, ' 
Gosperton, Surfleet, 

' 
~ 

Pinchbeck and I 

Moston) - " 
9 7-I918 Cambndge and A. macultpennts ~ ~ Stables m the c1ty A. macultpennu .. In great numbers m 

D1stnct and 55 (Cox's stables and backwater of and 1n 

' J Stetchworth DaU'Y, the nver Cam near 
near Cam and Bm) Waterbeach. chtefl.y 
-and at Grange amongst algre 
Farm ; also at W1l· 
braham 



14 7 1918 Sandwtch 

A btfurcatus ~ :r on'" 
pond at.Wtlbraham. 

A n1acul1pennt ~. C 
ptptens, T annulata 

Wantsum Valley, A macullpenms ~ 3 
Kent, along the and ~ ~ 
Stour and canal 
from Sandwtch to • 
Reculver 

A btfurcatus ~ ~ 2 • 

1871918 Sbeppey and Chat- A:macultpennts ~ ~ 
19 1 1918 ham D1stnct and ~ ~ 

A few houses m Sand
wtch Small num
bers m m1htary 
huts, Stonar Camp 
Usual numbers m 
stables and s1mdar 
numbers 1n unoc
cupted outhouses 

In small numbers m 
all farms exammed 
along the edge of 
the marshes-m bell 
tents at Mthtary 
Camp;St. N1cholas 
at Wade 

On wmg-evening
Sandwlch and Rich
borough 

In about usual num
ber m stables and 
unoccup1ed cow· 
sheds In the case 
of the stable at 
Warden Court where 
were mynads m 
March now only one. _ 
or two found after 
prolonged search 
The stable has been 
uiioccup1ed , since 
end Gf May·' 

T. aHflulala 

A macultpennts 

:Earthy ditch with 
bottom of decaying 
leafage shadowed by 
trees, at Cottenham 
Rectory. 

Abundant m weed
covered dykes Rare 
and not found 1n 
cleaned and tramed 
dykes 

Ulva-covered dykes. · 



Date. 

CHRONOLOGICAL AND ENTOMOLOGICAL RECORD, 1918-continued. 

S1tuabon, 

Imag1nes. 

Identrli.cat10n 
Sex, Numbers and 

Remarks 
· Habttat Identificatlon. 

Larvre. 

Hab1tat. 

------~------------,-------------~~----------7-------------~------·------
'4 7 1918 Oxford and Dts· A macultpenms 5 5 

tnct and ~ ~ 

31 7 1918 Sheppey 
Church) 

I 8 1918 Fehxstowc 

(East A maculzpennts ~ ~ 
and 55 

, , A, macuhpenms 5 5 
and ~ ~ 

9 8 1918 Sheppey and around A maculzpennss 5 5 
Chatham and ~ ~ 

Stables m ctty near 
nver-stables at 
L1ttlemore, Wolver· 
cote, and Port Mea· 
dows 

Huts at Eastchurch 
Aerodrome 

Huts at Stabon of 
Royal An Force 

Dwelling houses at 
Holm Place Mll1· 
tary huts at Holm 
Placf' Dwellmg 
houses at Leysdown 
and Shellheach Bell 
tents at Levsdown 
Usuc~l numbers m 
stabl~s. ~'\.c 

Shoreham ·by ·Sea, A maclll!penms o 5 Cowsheds at Old 
Susse" and ~ ~ Slloreham. 

A maaulzpenms 

A maculzpenms 

A , b1jurcatus 

Canal in town-m 
rushy edges of canal 
at Port Meadows 

• • Stagnant pools m Port 
Meadows 

Numerous m grass
grown ponds and 
weed-covered dykes 

• • Grass-grown dttch 
near Moat Farm, 
I wade 



14 8 1918 Leicester .. , • A fHtJCul•P~nnts ~ ~ Cowsheds at Knigh· A. macultPenttts Grass-srown stream at 

a few ton Kmghton. 

2t.8.1918 Essex and Su:ffolk A mtJCultpennu ~ ~ Stables and cowsheds A. mtJCultpemns D1tches wtth alga. 

(lngatestone, St and~~ m all dtstnctsnamed and grass at Great 

Osyth, Great T annulata ~ 5 and Huts at Bawdsey, Hentley, Hawdsey, 

Bentley, Bawdsey ~ ~ at Aldeburgh tents at St Osyth, Beccles. 

Manor, Aldeburgh, T annulata ~ ~ Bell tents at Aide· 
Henham Park, and ~ ~ burgh Tents and 
Halesworth, Bun- C p1p1ens ~ ~ and huts at Beccles 
gay, Beccles) ~ ~ and 

25.8 1918 Kew Gardens A. macultpennu Among alg<e 
grass m pond near 
"Flagstaff." 

27 8 1918 Sandwtch and Dts· A. macuhpenn1s , , Stables, &c , occupted A maculspenms Weed-covered dykes, 

tnct mthtary huts and 
tents. Dwelling· 
houses 10 fatr ~ 

abundance Males 
N 

10 
mdoors are more 
frequent than 
ear her 

A • bsjurcatus ~ ~ z on the wtng A b1jurcatus Sedgy dttches 
(evenmg) 

T annulata ,, • • Stmtlar sttuatlons to T annulata , , Sedgy dttches 
A macuhpennts but Dead ends of dykes 
10 small numbers or wtth broken weed 
rare 10 stables, and surface. 
m about equal num· 
bersmhuts 

c.p.pi~m In huts, barns, &c C ptptens Dead ends of dykes: 
Frequent m" bush " foul casual water, 
near breed1ng vanous. 
places 
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Date 1 

1 
1 

I 
4 9 1918 

1 
; 

Z9 Q 1918 
! 
' I 

CHRONOLOGICAL ENT~Mpt091CAL REco~, I9I8-Continue4. l 

I L. d .. ) ... ' 
·~ , "'It-)' 

• 1 r) / ;:" 
Imagines. 

! ' ( I l\ 

Sttuatton. Identmcabon, 
! 

Hab1tat. Sex, Numbers and 
Remarks ' 

Identmcahon. r ", ...... 

If • .... • ~"~~! - ('f "' 

Chatham and Shep- A. mac~ltpennu : •• Weed-covered dykes. Stables, &c Huts A: macul,penms 
and tents and dwel· ' • 

' .. 
pey : 

hng houses 

Btshops Stortford 
, and dtstnct Har
Jow to Brrchang~r 
""The Hadhams to 
'the Rodings 

Tllbury ana Purfleet 

A, b~Jurcatus • Alga-growmg pools, 
I ,, wtth Jlocculent 

, clayey bottom. 
No Anophel,nes found m dtstncts i!-tound Btshops Stortford,! where they are already 

recorded as found 1n Bntlsh Museum records. Dttchcs gener$.lly dned up No larvz 
found 1n backwaters of Stort, Algz practlcally absent from I these waters-bottom of 
stream sandy and gravelly ' r ' 

At Ttlbury casual water, whtch 1n March earned abundance of Ochluotatus larvz, dts
appeared m May, and has not yet reappeared 

A macul~penms ~ ~ Stables on farms near 1 

Purfleet 1 

Sandwtch • , A macultpenms ~ ~ Condttlons are much as tr August Perhaps the male and female 
and , 5 5 , A. b•fur- macultpennu populatlon m stables ts m excess of the number of 

~ -, I 

catus, T. annulata, females alone there tn wmter months. 

po 1918 Sheppey a.n4. Dts· 
C PtP'IetJ$ ,. • I I r ( 4. macultpenn•s ~ ~ In huts, a few found A. bsfurcatus .. Grass-grown d1tch 

' ' · Moat Farm, I wade tnct , 
~ 'o !918 Great-a~ddo'f, Es~ex C~re{ul search around Great Baddow talled to d1scover maaulspenm~, where 1t lS. prev1oualy 

recorded , many watercourses were stlll dned up, · • -



10.10.1918 Maresfield Park, A.. maculspennu ~ ~ Stables 
I " 

A. • maculsj>1nnu Ponds, 1:aken tn Sep• 
Uckfield tember by Capt. 

D1ckson, R.A M.C. 
14 10.1918 Sheppey A. macultpenms ~ ~ 

A. bsfurcatus ~ and 
Stables A.. bsfurcatus Alga-grown pools. 

~ taken m open 
near larval 

18 10·1918 Sandw1ch and D1s- A.. maculspemus ~ ~ 30 taken m dwelling A. btfurcatus Sedgey d1tch. 
tnct house at Guston 

Farm, R1chborougb 
C psp"en 5 and ~ Many m cellar where 

m March were thou· 
C j>tptens Stagnant dttch. 

sands 
Theobaldsa ann11lata Taken ln dwellmg T annulata Sedgey d1tch, 

5 and ~ house 
29•10 1918 Lmcolnsh1re, Tetney A. maculspennu ~ ~ 2 Stable I\) 

Lock, near Gnmsby w 
T annulala 5 one •. Taken m open. 1-4 

JO 10 1918 N ottmghamshlre, A.. macu lspenms Stables, ptgstyes, &c. 
Grange • Farm, ~ ~ ~ farr number 
Toton 

28 n 1918 Sandwich and Want· A. maculspenms ~ ~ ~ found in same A.. btjurcatus, T. an· Dead end of weed· 
sum Valley haunts as m March·Apnl, and ur about the nulata covered d1tch, 

same or smaller numbt>rs 
A. maculspenms ~ one found on 29 u.1918 

m md1tary hut. T. annulata ~ 5 and 
C ptpsens ~ 5 are still taken m military • 
huts and latnnes , 

Jo.ll 1918 Sheppey and Dlstnct A. macuhpennts ~ ts 1n the same haunts as m March, and m smaller numbers T. annulala 
~ 5 were taken m the open near therr larval A. bt:_rtiatus larv~ collected 1n a.bund· 
ance from algal-grown pool at Warden Court At ttle Murston no water has yet 
collected m d1tch where m March were Ochlerotatus larval, ' 
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ANOPHELES MACULIPENNIS. 

hfAGINES 
Sztuatton and Season. 

Stables, cowsheds, p1gstyes, occupied by stock-throughout 
the year. 

Unoccupied stables, cowsheds, barns, cellars, dwelling
houses, mthtary huts, barracks, tents-with frequency, from 
July to September, and rarely earher and later 

Extreme dates are- -Military hut at Oare, near Faver
sham, ~ I on March 2oth (1\'Ir Robertson} , m1htary hut, 
Stonar Camp, Sandwich, ~ I on November 29th (Mr. 
Edwardes), ~ ~ 30 m bedrooms and passages, first floor, at 
Guston Farm, near Sandwich, on October 2oth; ~ ~ 2m cellar 
at Otterham Quay, Kent, amongst hundreds of C. pzpzens, on 
March 2oth , ~ ~ 2 amongst C pzpzens, m a cellar at Lydd, 
on February 24th, and there in a warm corner. 

March, I9I9 A smgle record of A. macuhpenms ~ has 
been recetved for each month, December, I9I8, to March, 
I9I9, 1n 1mhtary huts at Sandvv1ch 

Posthon. 
Most frequently on ceilings, on rafters, on woodwork, or 

cobwebs, sometimes under Jllangers and shelves; on walls, 
generally near ceilings, away from draught, generally m 
darkest situatiOn, though where cattle are present the ceiling 
over the cattle, even 1f In the lme of bght, earned most 
Rarely suspended from tllework, slate or rron roofing In 
dwelling-houses usually m draughtless parts of ceilings or 
walls, and preferably where sheltered by a wardrobe, cup
board, &c In bell tents usually m the cone at apex of tent, 
not frequently amongst clothes and packages 

Numbers. 
Vanable. At Warden Court, Sheppey, m March, " mynads .. 

over pony In low-ce1hnged draughtless shaded stable Later 
in the year, after the stable had been a couple of months 
empty, none were found 1n the same situation Usually to 
be counted by tens 1n stables, cowsheds, p1gstyes. In lngh
ceihnged stables, amongst cobwebs, they are scantily dis
persed. In dwelling-houses they have been "taken In from 
ones to twenty 1n a room. Numbers Increased 1n stables 1n 
September. 

T'me of Day 
Observations have been made from 8 am. to IO p m. 

at different seasons, and the records are similar at all hours. 



Plate III. 

Cobwebbed ceiling of stable where A. macuiipe,Hiis harbours. 

To face page 2~2, 



Plate IV. 

Cobwebbed ceiling of stable harbouring .4. maculipennis. 
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Cond1t1on. 

Females m stables, &c, are generally filled with blood. 
In March, at Leysdown and Kmgsferry (on a warm, sunny 
day) they were seen feedmg on horses. 

Dunng the later part of September 1t was remarked that 
a larger proportion than usual of females was unfed. 

In houses, huts and bell tents they were always found 
filled w1th blood Some of 30 taken at Guston Farm m 
October appeared to have fed. (In September, 1917, I6o 
males and females were taken by me at Holywood Barracks, 
Belfast, m latnnes and barrack rooms, and not a smgle female 
could be sa1d With certamty to be fed. The weather at the 
hme was cold ) 

Sex. 
Females are found all the year round The first male 

taken by me was taken on May 17th Soon after, males were 
regularly observed, few compared to the number of females. 
In early September 1t was noted that the proportwn of males 
amongst mosqmtos restmg m stable::;, &c , was considerably 
mcreased The last male taken by me was on September 24th, 
and the last recorded taken m huts at SandWich was on 
September 25th 

Pamng 
No observatwns have been made. 

Swanmng tn Open. 
No observatwn Except as recorded on May 8th, 1918, 

at Lydd, no macultpenms has been taken by me m the open. 

Egg Laymg. 
No observation Captam Dav1dson, making caphve 

observatwns at SandWlrh, records that eggs were la1d between 
9 pm and 9 am -

Dtsfa~tce from Breedmg-places. 
Except m the case of a presumably earned mosqmto in 

a stable at L11ton (recorded above, March rgth, xgx8), all 
111acu!tpenms found have been Wlthm 6oo yards of actual or 
potential breedmg-places, usually much nearer. 

LARV..E. 
Sztuatzon. 

D) kes, sewers, ditches, serv1ce ponds m fields, tanks (m 
field condlbons) , lakes and pond<:, natural and artificial ; 
casual water of long standmg, from excavations, hoofmarks, 
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wallows, &c.; rivers, canals, backwaters-all m typical marsh
land. such as Romney, SandWich, Sheppey, Lmcoln, as well 
as in inland pasture land, where typical waters are present, 
as London Colney, Chllwell, Leicester, Grantham, Cambndge, 
OxJ:ord, &c. 

-
Nature ·of Watercourses. 

· For larval existence the presence of .. cover" at banks, 
or growing up through the water m Its stretch, IS necessary. 
Larvre of A, macul1-pennu have not been found by me in clear 
water 'Wlth depth suffiaent to prevent subaqueous vegetation 
reaclung the surface, and With banks devoid of vegetation. 
What· may be ·called typical macultpenms conditiOns are 
associated With growth on and in the water, and vary from 
httoral to inland. 

, The marsh country dyke, such as may , be studied at 
SandWich, In which maculzpenms larvre abound, IS a water
course of practically stagnant water dunng the breeding 
season, with edges overhung by grasses, rushes, and other 
vegetation dippmg in the water, With Enteromorpha 1-ntes
tmalis (" Bladder weed ") groWing from the bottom and 
:floating in a dense carpet all over the surface, With myna
phyUum and alga growmg to the surface, With a clear depth of 
9 to X9 inches, and With a bottom of deep silt of blue-black 
clayey, hmey deposit mtxed With decaYJng vegetation, from 
which the gases giVen off. on strrnng are strongly odorous 

Maculzpenms larvre may be dipped from among the surface 
weed With readiness ; but more espectally at any hole or 
operung m the carpet. Small " stone " holes of about 2 mches 
diameter, and ragged rat runs of about the same Width are 
common, and here, if present at all, larvre are to be found 

In inland waters, such as the Cam and backwaters, macult.
pennt.s larvre may be found m great numbers 1n the clear water 
of the nver, where masses of alga are groWing up and streammg 
on,the surface near the banks, whose veg_tabon IS usually 
dipping in the stream, and In the stagnant backwater where 
banks are overhung and vegetation, alga and other, grows 
from bottom to surface all over. In this type of breeding
place, also, the bottom IS of soft alluVIum as a rule. HaVIng 
exannned many miles of streams With hard sandy and 
gravelly, bottom, such as are around Bishop's Stortford, and 
m elevated parts of Essex and Suffolk Without finding 
macult.penms larvre throughout -I9I8, even In waters whose 
growth and gradient were otherWise suggestively Anophelt.ne, 
I constder the nature of the bottom Important Its Import
ance may he In water retentiOn ; as watercourses With the 
deep .silt bottom Will retain water and pernnt breeding in 
o;e~ns ~when those of hard and porous bottom Will be dned 
up., 



Untrained dyke with surface of water covered with AlgaJ and VIves.. Sheppey, 



Untrained dyke:. breeding place of A. maculipennis. Sandwich. 
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Between the Carnbndge and SandWich types of maculi
pennu breeding waters there are many modificatwns, although 
the mam destderata of comparatlve shallowness, overhangmg 
and upgroWing vegetation, and surface protect10rt of hvmg 
(and partly dead) vegetation are ever present. . 

Duckweed (Lemna vulgans and tnsulca), Azola carolmsens~ 
(a lovely pmk coralline groWth, whlch nuxes With and in parts 
entirely displaces duckweed), Ulva lactuca, brookhme, water+ 
cress, and other vegetatlon afford cover for maculipennis 
larvre. I have rarely found macuhpenms larvre m ditches 
wtth a thlck growth of tall reeds and sedges. . 

In ponds, cisterns and small collections of water, larvre 
are found ; but mvanably these are under field conchtions. 
and contam alga and floatmg vegetatwn debrts. 

In muddy hoofmarks, wallows and other small shallow 
collectwns of casual water, Without S'urface debru or vegeta
tion, maculzpenms larvre are to be found , but I look' upon 
these as chance breedmg m proXImity to t}rptcal breeding .. 
places, and have found them tenanted only m the hetght and 
near the close of the season ' 

Casual water of any durance m England m rg:r8 1Was 
rare In fact, most waystde ditches and casual flooding 
dned up m May, and were still dry m October. 

In the common farmyard pond, close to the steading. 
macultpenms ts rarely found These ponds are usually free 
from upgroWing and overhangmg vegetatwn, are tenanted 
by fowl, and only m rare cases m thetr overgrown backwaters 
have I found larvre Not mfrequently, however, and especi
ally lf sulhage contammates the duckpond, larvre of culex 
and of allted msecta W1ll be found in great numbers. · 

The agncultural ponds, weed-grown and overhung, and 
surrounded by hoofmarks, are breedmg-places of macul1penms. 
as well as are agncultural dykes and sewers of all sorts in 
Similar condition as regards vegetatiOn , ' 

' ' 

Presence of Fuh and other Natural Enemzes. 
Given the condttions of vegetation above descnbed as 

appertammg to the "typtcal" Anophelme breeding-place, 
a due proportwn of macuhpenms larvre, fish and predatory 
larvre, hvmg together, no doubt m mutual mterdependence. 
ts the natural condtbon · -

Perhaps the most valuable enemy of macultpenm$ in' the 
estuanne dykes ts the stickleback 

The stickleback has been taken the whole year round m 
these dykes, and ts espectally abundant in late spring, when 
also elvers swarm Eels are seen all the year round, and 
roach, dace and chubb are satd to be caught.' In the ~ore 
brackiSh dykes small flatfish and shrimps are common.' ' 



Feedn-zg Habits. 

Maculipennis larvre are so readily seen With the naked 
eye, and taken by surface dippmg, as to suggest they are 
surface feeders. As a rule they take colour from the vegeta
tion amongst which they are found ; but even m the same 
situation they vary Widely m colour and m the pattems their 
bodies present to the eye 

Effect on Presence of Larva of Dyke Tratntng 

The rum of anti-malaria measures directed to the water
courses from the begmnmg of the year has been to have clean
cut banks, free from vegetation In contact With the water 
surface, and to have the courses throughout free of vegetation 

When this IS accomplished, maculzpenms larvre are not 
found W1th the collection of enteromorpha, alga or any 
vegetation on the surface, larvre are again found It cannot 
be said that the female macul~penms does not lay on the 
open water ; but, If she does, the larvre are easy prey to all 
enermes. If she will only lay on or about vegetable growth, 
the necessity, for prevenh ve purposes, of clean dykes IS obVIous. 

Effect of Chemzcal Agents and Otls 

The action of oil m preventmg larvre from havmg access 
to arr is, s.n vztro, very open to demonstratiOn In the field 
the use of oil acts Similarly where 1t can, and larvre under 
summer conditions are found 1n the treated s1tuat10ns Within 
a week. 

Expenments have been made With sulphate of copper, 
which destroys alga Larvre are not found Within certrun 
pertods In treated dykes , but they ceased to be found m 
control dykes at the same time Observation IS bemg con
tinued 

Salimty and General State of lV aters 

Maculzpenms larvre frequent clean, fresh water, or less 
often foul water, fiowmg nver water, and stagnant pool and 
ditch, and in th.e marsh. and estuanne dykes, th.ey are found 
in waters With a sahmty rangmg from I6 · 5 to 339 · o parts 
of chlorine per Ioo,ooo 

The salmlty of the water 1n siX different dykes at SandWich., 
in all of which macuhpenms larvre have been found, analysed 
in June, 1:9I8, by MaJor Foulerton, RAM College, 1s 
given:-



Plate VII. 

\Veecl-covered dyke, showing rat runs. Sandwich. 

To fau Page 236. 
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Sample Labelled. Parts of Chlonne 
per Joo,ooo. 

Taken from dyke between Depot parade 339 
ground and officers' mess, Stonar Camp, 
20 June, 1918 

Taken from small channelleadmg off narrow 29z 
end of South Lake, 20 June, 1918. 

Taken from dyke between sports field and 165 • S 
R D C old camp and nver, close to bndge 
leadmg to pnsoners of war camp, 20 June, 
1918. 

Taken from dyke by R D C destructor and 166 
between new W A A C 's camp and River, 
Stonar Camp, No 2 , 20 June, 1918 

Taken from dyke near Red Lion Inn and 30•5 
Richboro' level crossmg, 20 June, 1918. 

Taken from dyke by level crossmg at far x6·s 
s1de of Saltpans Camp, 20 June, 1918 

Dtsiance from Adults. 
Larvre of macultpenms have not been found beyond a 

few hundred yards of dwellmg-houses or of occupted stables. 
and cowsheds 

Season. 
Larvre; of macu!tpenms have been taken from May 17th 

to September-possibly from Apnl 12th. They were most 
abundant throughout August. 

PUP .E. 

Pupre are not taken so frequently or m such numbers as 
larvre They may be found on chance dippmg, but more 
often after sttrrmg up the vegetation and mud of tbe bottom. 
Their VISits to the surface, as observed, are of bnef duratwn. 

In September pupre are found more abundantly and m 
excess of larvre 

Ova have not been found m posthon m dykes 

ANOPHELES BIFURCATUS. 
IMAGINES. 

Sttuatwn, Numbers, Season, &c. 
Dwellmg-house-New Romney i; ~ taken by Dr. 

Htck m March and other months. 
Stable-~ one amongst hundreds of macuhpenms at 

SandWich m June. At Go'ss Hall, Sandwich, by Captain. 
Davidson, m stable near water butt With btfurcatus larvre m 
September. 

TWice on Wing at SandWich, JUSt after sundown m July. 



In numbers in grass and brushwood overhangmg a "fire 
trench •• at Warden Court. Sheppey, in which were numerous 
larvre, in October, xgx8. 1 , 

A. b•furcatus has been found, , male and female, from 
March to October. , 

It lS rarely found m dwelling-houses -or m stables. 
Contrasted w1th macultpenms. 1t ts essentlally an undomesti

cated or Wlld mosqmto. At. the same tune, It has· not been 
found away many hundred yards from the homes of men 
and haunts 'Of cattle. Its natural feeding habits have not 
been observed. 

LARVlE 
Sttuat,on antl Season, &c. 

Agncultural ditches, espec1ally growmg reeds and sedges ; 
ponds In the same condltlon of overgrowth of rank vegeta
tion, and' with bottom of deep loamy s1lt and vegetable 
debrts ; grass-grown dltches ; agncultural ponds With deep 
flooculent. ochreous bottom; artlfiClal trench With smular 
bottom, in whlch larvre were seen to burrow ; 1n a water butt 
(Gaptam DaVIdson) along With T. annulata and other Cultcme 
larvre, Wlth sllt of dead leaves, straw, and algre growth 

BJjurcatus larvre have not been found In the brackish 
estuanne dykes, wlnch bear macultpennu larvre, nor In water 
overgrown With' surface vegetatl<>n, such as the ulvre and 
duckweeds. 

It rmght be srud that macul1-penms larvre are found In 
all s1mllar s1tuahons to those In wlnch b1-jurcatus larvre are 
found, and that the homes of b1.jurcatus larvre are less dlverse. 

Bifurcatus larvre are more readlly found after strrnng up 
the bottom sllt. They are not so consistently found at the 
surface, which suggests that they may- be bottom feeders, 
and that they may be able to mamtain therr aeratiOn from 
arr contruned Wltlun and around the vegetable sut; From 
immers10n experiments In captiVIty Captam DaVIdson found 
that they extsted submerged for a longer time than macult
pennis larvre. They are not readily dlstmgmshable by the 
eye from macu.ltpenms larvre W1th the hand lens the charac
ters of the clypeal harrs of the Anopl1elme larvre may be 
detected. 

(Larvre have been found by me m every month of the 
year, March, :rg:r8, to March, :rg:rg. at \Varden Court, Sheppey; 
~n February, Igxg, under two mches of Ice) 

PUP..£. 

Pupre were frequent and In excess of larvre m March and 
September. Dunng the rest of the year pupre were not so 
readlly obtamable. -

OvA. 
Ova have not been obtamed 1n nature. 



Plate VIII. 

Firetrench: a breeding-place of A. bifurcatus. Warden Court, Sheppey. 

To face page 238 
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ANOPHELES PLUMBEUS. · 
,, 1 t 

No spectmen of Anopheles plumbeus has been-'found wit1iin' 
the extent of the dtstncts under my -ol::lservatiorr, -1 j j ' I 

At Maresfi.eld Park, I Uckfi.eld, where the ·occurrence of a 
case of malana of indtgeno'us origin 'is rec,orded; there' is the 
suggestion of plumbeus on account of the exteht~f well-grown 
beech trees Wlth numerous tree holes I "r -·· '' " • · 

In the presence of macultpenms, adults and larvre, search 
for plumbeus was not made at th'e time of investigation of the 
indigenous case ; but observations are bemg made · 

Female tma.gmes and larvre of plumbe!fs have been sent 
me by my son, taken by htm (Angus Macdonald, Junr) at 
Culross, Kmcardmeshlre The adults were feedmg on human 
blood, mdoors and outdoors, w1thm a few bundled yards of 
a wood, where, m a hole 9 feet off the ground, 'm a beech tree, 
larvre were found 

At date, November rgth, 1918, I I quote from Mr W. D,· 
Lang, of the Bnttsh Museum, the htstory of seven plumbeu~ 
larvre c:;ent to htm m August, rgr8 - • 

"November tgth, 1918. 
"I trunk that ongmally there were seven A. plumbeus 

from Culross I slew two or three-one 'rued aboutr a 
month ago and three are ahve, and, apparently, flounsh .. : 
ing They have all moulted once or twiCe, and are in 
the last or last but one mstar." · 

CULEX PIPIENS. 

IMAGINES 

These have been found all the year round-m February , 
and March m enormous numbers m cellars, on•cellmgs, and· 
chlefly on walls, head usually upwards, scattered irregularly, 
or sometimes massed as 1f m battahons in echelon. In the 
same cellars, Vlstted in late October, the numbers seen were · 
much less 
. Throughout the year they are found m dwelling-houses, 
m hvmg rooms and passages, m outhouses, eg, duck-house, 1 ' 

barns, &c , rarely m stables and cowsheds . occupted by 
cattle ; m offices and latnnes ; m cellars and dugouts ; 111 
urban and rural dwellings , 

They do not seem to shun hght in general, though often 
found m dark places, and make for wmdow panes when m 
Windowed rooms ~ , 

' They have been swept from grass and bush m many 
sttuatwns, espectally after dark. 
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LARV.£. 

Larvre of C. PtPiens are widespread, and are more often 
In foul than clean water. They are generally m mynads, 
pupre and larvre, when found-m any stagnant water, fouled 
With stable or domestic sulliage, drammgs from distillery 
refuse, &c; foul dead ends of weed-covered dykes, "dippmg •• 
tanks With high-coloured hqwd, ponds especially If fouled 
w1th slops ; both remote from and near human dwellmgs,. 
and in urban and rural parts. Cover and vegetatiOn are 
unnecessary, and the water may be stagnant or the back
waters of flowing streams. 

THEOBALDIA ANNULATA. 
IMAGINES. 

This Theobald~a adult female has been found throughout 
the year. She frequents much the same situations as A. 
macultpenms. In March, when found In numbers In a cow
shed, the mosqwtos came In numbers from under or Within 
WISps of straw, which were dragged out of ventilation apertures 
under the eaves With macuhpenms they flew to situatiOn 
sheltered from the eastem draught which was now established 
m the byre. 

Males have been found from March to November. Durmg 
the summer this mosqwto has been credited With much bitmg. 
I have no personal expenence to go on'; but have taken 
Tkeobald~a annulata In much smaller numbers than Anopheles 
macultpenms In tents, huts, dwelling-houses, stables and the 
usual haunts of maculf.penn,ts 

LARv .£ AND PuP..£. 

Larvre and pupre have been found from March to November. 
Adults hatched out m Apnl and May from pupre taken m 
Apnl, along With A.nophel~ b~Jurcatus larvre and pupre 

They have ·been taken In grass-grown cut-off ditches and 
pools along With b~Jurcatus ; m sedgy pools With b~Jurcatus ; 
In grass-grown pools With ochlerotatus ; m a water butt With 
A. bijurcatus; m dead ends of estuanne dykes With C plptens; 
in rush-grown and overhung pools With A. macuhpenms-all. 
in rural habitat. 

Ova have not been found. 

OCHLEROT ATUS. 
IMAGINES. 

Only one male ocklerotatus (not Identified) has been taken 
by me durmg t:be year, and that was taken Within mihtary 
quarters in October. 



Barrel in farmyard containing larvre of A. bifurcatus. 



Breeding-place of A. bifurcatus. Moat Farm, I wade. 
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Numbers have been hatched from larvre collected in the 
early part of the year (March to May). 

They have been 1dentJ.fied mostly as 0. sahnus, a 'few 
dwersus and nemorahs. -

,LARV}E AND PUP2E. 

Larvre have been found from M~ch to May m cut-off 
rush-grown and grass-grawn pools, which have been dried up 
from June to October; also m March m wayside d1tches 
With leafy (elm) b~tom, which were dried up. later 

CONCI.USIONS. 

I Of Bnttsh mosqwtoes, Culex pzp$ens, Tkeobaldi4 
annulata, and Anopheles macul~penms are found frequently 
under domestic conditions, -and of these ,A, macuhpennis 
most fiequently, m the rural areas under _observation.-

2 ] udged from reports of bitmg m the districts where 
these abound, their blood-suckmg habrts are but to a small 
extent exercised on mau. , ... 

3 Of the three Bntlsh Anophelmm reported on, A. macull
pennu Is found both as· larva and adult Wlth greatest fre
quency, m greatest numbers, and in most mtimate acquamtance 
wtth man. 

4 A. macultpen:ms, female, passes the winter m such 
condttlons of temperature, shade, freedom from disturbance 
and draught, and of feeding poss1bihtles, as are to be found 
espectally m stables, byres, pigsties. 

5 A. macuhpennzs, male and female, frequent the same 
sttuahons, m slightly varymg proportiOn and shghtly varyxng 
numbers, throughout the rest of the year. In the warmer 
months they extend thexr habitat to dwelling-houses, huts, 
tents, &c , and to unoccupted bulldings, where now- all the 
condltlons named in (4) may be attamed 

6 A. macultpenms, male, disappears m the wxnter months 
and reappears m spnng. , _ 
· 7· Egg-laymg of the wmtered A. maculzpenms females 
takes place extensively m spnng months; and may range in 
time accordmg to temperature, and the egg-laymg 1s fertile 
to a certam degree 

8. A. macultpennts, adul( females, and the1r larvre or 
potential breedmg-places, have been found in 1mmed1ate 
assoCiation wxth the quarters of all cases of malarxa of indi
genous ongm, mvesbgated amongst troops, m th1s country 
dunng tgr8. A. btjurcatus and plumbeus have noj: been 
Slmllarly found. A. macultpennts may be looked on as the 
chief vehicle of transmission of malarxa in England. 

{!45.57) Q 



242 

9 Larvre of A. macultpennis have not been found in all 
months throughout the year. 

- xo. Larvre of A. lnfurcatus have been found in all months 
throughout the year. Adult btfurcatus, male and female, 
have been recorded from March to October. 

xx. From present knowledge of the habits and history 
of these _three Bntish An.ophelmes, that chtefly dangerous to 
man, A. macuhpenms, though most obviously numerous, IS 

at_the same time most readily lumted by mcxpens1ve opera
tions under expert admmistrabon. 

NOTE ON Tim RELATION OF SHADE TO MOSQUITO BREEDING. 

' - Unhke the argyrotarsus of the \Vest Indles, the larvre of 
maculJpen!JtS and bifurcatus m tills country are not so defimtely 
baskers in the sun. The shady s1de of a dyke as often ytf'lds 
them as the sunny side. \Vhlle frequent at the banks, they 
may as frequently be dipped from mtd dyke. It has been 
noted that along one bank none was found, whlle along another 
..they were abundant The suggested dlfference on the occasiOn 
was the presence of cattle and horses, commg often to dnnk, 
on the bank barren of larvre, and the absence of cattle on 
the othe~ -

The shade of tree, hedge, wall or _bndge, in Isolated occur
rence, is no hlndrance to the presence of An.opheltne larvre, 
provided the condition of the water, qua depth and vegetation, 
&c.; is smtable.- But shade In general IS not favourable; 
on the whole the larvre may be srud to be the frequenters of 
open, weed-grown water. 

In ditches shaded by thlckets of sloe, qmck, and myro
balum, and overlooked by thick-planted elms, oclzlerotatus and 
theobaldia larvre have been found In abundance. In these 
situations the- ditches have a bottom of_recent leafage, not 
silt of decompoSition, and no uj)-growmg vegetation. Such 
shaded waters are familiar throughout the country. and In 
none such have I found Anophelmes. Culex ptptens larvre 
have been found in perfect darkness In water under a hut at 
Queenboro', Sheppey. Culex imagines flew out and larvre 
were dipped from a manhole raised m the fioonng. 

Nom ON THE CoMPARATI'VE FREQUENCY OF Anopheles 
- ~ Maculipenms IN X9I7 AND Igi8. -

Jn assessrng the value of the factors of prevention whlch 
may have operated in reducmg the output of indigenous 
m<l}.¥:ia in J:9I8 from the numbers reached m :rgx7. 1t is of 
iippoij~ce.to arriye, if poSSible, at an estimate of the abund
ance of 4_n.opheles macf4ipenms m 1:917 and xgx8. 



Defectively fixe:! muslin screening. 
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Reasons have been gtven above for accepting macuUpennis 
as the practical infective veh1cle, and 1ts presence or absence 
as the cntenon of infective poss1hll1ty. ,The reeords ·of the 
Journal of Hygtene and of the Bntlsh Museum_ are records, 
for past years, of the fact of dtstnbution, and not bemg the 
record of any organtsed observations, they are no assistance 
m the estimate of relative abundance from year to year .• 

But for 1917 and 1918, m both of wh)ch years mdigenous 
malana occurred, the records of Captams Parsons and O'Connor 
for the War Office, for part of 1917, and of Mr. Grove and Mrs. 
A. Macdonald for the Local Government Board, hav~ been 
avauable, as well as the assistance of personal companson of 
observation. In the reswt 1t may be satd that m areas under 
observatiOn there has been httle d1fference in the macuhpennis 
frequency and abundance m the two years. . - : -

There IS suggestion, however, that m the year 1918, in 
winch the months of spnng and early summer were drf. 
there wac; hm1tatwn of the macteltpenms output 111 certam 
d1stucts Drought Will naturally hm1t breedmg m d1stncts 
where streams and ditches, With sandy OT gravelly- bQttoms, 
dry up completely. But in marsh areas hke Sheppey, Sand
Wich, Romney and Lydd, the effect of moderate drought 
would at firc;t tend to increase breedmg by shallowmg'rutches 
and enhanemg the conditions descnbed as typic~ for Anophe
ltnes In these areas extreme summer drought- would. be 
necessary to hmit Anopheltne breedmg At the same~ time. 
hot, dry summers are popularly credited as causmg ~ote
:worthy mosqmto _years, though that does not- necessanly 
1m ply A nophelme prevalence _ 

In these few conclusiOns, which are mamly a·re·statement 
of facts observed, 1t 1s attempted to ind1eate probabilities for 
present gmdance vv.xthout makmg generabsatlons. -_ . 

In respect of the bwnomtcs of the Bntlsh A nophehna. 
much has to be learned by contmued observation in <hfferent 
areas throughout the year, and through a successiOn of years. 
CompletiOn of the present record of observations, by re,vx~xta~ 
twn of s1tuahons throughout December and January, has. 
been prevented by the necess1ty for; earlier closing , th1s 
report · 

V. SANITARY, OPERATIONS. 

The record of sanitary operatlons under my superv1sion 
deals w1th SandWich, Sheppey, and Lydd. These -districts 
are embraced w1thm typxcal marsh areas, wluch all to some 
extent d1ffer m geological formation from each other. They 
pos~ess, also, varymg degrees of malana potentiality; depending 
mawly on the mhmacy of mosqUlto-harbounng mth- the 
populatiOn concerned-troops and ClVIIIaJJS. , 

(14557) Q I 
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In order of menace, under ordinary conditions, the Isle 

of Sheppey readJly--takes first rank, on account of the s1tuahon 
of breedmg-places and wmter haunts m such places as 1\Imster, 
Queenboro', and around Sheerness. bemg closely associated 
With the homes of people and the people bemg of a class 
amongst whom malana earners from abroad are hkely to be 
many and frequent. 

SandWich and Lydd are surrounded by Anophelme dykes, 
and contain many stables and byres wluch are the WJntex
home of macul1penm<>; but the general nature of their popu
latiOns mihtates agamst the chances of malana At Lydd, 
also, IS a permanent camp of artillery, on which, I have been 
assured by the adJutant, there have been, durmg all the years 
of 1ts existence, malana earners encamped m farr numbers. 
This Will be considered In a separate place 

Under the conditions of warfare, however, the concentra
tion of troops at SandWich places, I beheve,_the Stonar Camp 
area m the first place for malana potentiality. 

The conditions m Sheppey are also full of possJbihhes 
on_ account of the locatiOn of troops throughout the Isle on 
and around the farms, wruch are the regular haunt of Anopheles 
macuhpenms 

The Romney Marsh area, too, IS affected by the presence 
of statiOns of the Royal Arr Force, one near Lydd and another 
near New Romney. It has been possible, however, for the 
Arr Force to keep known earners from these stations; so 
that the added danger at Lydd and Romney has been negh
gtble. _ 
~ The detrul of opex-ations Will best be considered by dealmg 
separately WJth these three " dangerous areas." 

-x. SANDWICH 
There was 111 I9I7 a m1mmum record of 6g cases of Indi

genous malana to JUStify the scheduhng of SandWich as a-
" dangerous area." _ 
- At a conference between War Office and Local Government 
Board officers at wruch I was present, m Febrlla.ry, xgi8, 
the Idea was mooted of demonstrating the value of samtary 
measures m some one area, and It was remarked that at 
SandWich It should be possible to obtrun the necessary labour. 

Arnvmg at SandWich m the last week of March. I was 
Impressed at once With the menace of malana to a population 
of nearly 30,ooo troops encamped m Immediate association 
With proved malanal conditiOns -

The specific r~commendabons made In report dated March 
30th, Igi8, that dehberate co-ordinated anb-malana opera
tions, stnctly sanitary In_-nature, should be undertaken in 
additiOn to the measures defined In the agreed proVISIOns 



Anti-malaria detachment setting out. Slndwich. 
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for defence, were at once supported: It was recogmsed 
that an eptdeiiDc of malana in the Stonar Camps would have 
disastrous effects on the labour effic1ency for wlucli they 
ex1sted 

Earl~r Procedure. 
The occurrence m 1917 of mdlgenous malaria in these 

camps had raused spec1almspect10n to be made, and varwus 
reports, contammg pertinent recommendations of, different 
officers, were presented. , 

Mosqwto observatwns had been carefully made throughout 
the Wlnter months by the local Samtary -Section ; blood 
exammabon and the care of malana cases were m the hands 
pf a medlcal practtboner Wlth malana experience, and.a special 
sarotary officer was in charge of the samtatwn of the camps. 

The engmeenng authonhes had a large scheme m hand 
for dealmg wtth the dykes, which included most part of the 
Anophelme dangerous area, and a .constderable length of 
dykes had at date been cleansed, addmg thereby to the general 
salubrity of the camps 

Descriptzon of the Camp Area _ 
Reference to the map attached may asstst the undrrstandlng 

of thir.; bnef dcscriptwn: )'he camps of the I.W. and D., 
R E., are sttuated on the alluVIal and estuanne flats extending 
some three mtles wtthin the long southward loop of the river 
Stour from Mmster Brook, near Pegwell Bay, to the Barbican' 
at SandWlch town. The highway from Sandwich. to i;he
Isle of Thanet runs through the camps, and m the mam, 
except for Stonar Camp, east of the roadway on the south, 
the accommodatwn of troops 1s on the west stde amongst 
a maze of mters=.::tmg dykes, while, the workshops are placed 
on the east stde, along the nver reach to Pegwell Bay. The 
troops are accommodated m dlfferent collectwns of huts, . 
wooden and concrete, which are all in varytng degree of 
mtlmacy Wlth _the dyke system. In summer a constderable 
number of troops was acco.mmodated m bell tents on the 
flats west of the nver at the north end of the camp. 

Anophelme Condttwns. 
Anopheles macuhpenms m numbers, Anopheles b•furcatus 

occastonally, and Tlteobaldta annuJata and Culex pipJens 
\Hth frequency, were taken m huts throughout the camp area 
m the .summer and autumn of 1917. A collection of all these, 
not stnctly 1denbfied, was taken locally dunng the wmter 
months. Dunng xgr8 careful observation has been systema
tically pursued of mosqwto prevalence m selected huts through
out the camps. 



Evidence was obtained, after the ~vent, of the presence of 
mosqwtoes on board a tram-ferry at 1ts berth m Pegwell Bay. 
to whlch locabon the Infection of indigenous case No. 25 may 
be attributable. -

- In the month of 1\larch, :rg:r8, Anopheles macultpenms. 
in numbers recorded as .. few ., to .. very many:• was taken 
ln stables and cowsheds throughout the town of Sandwich. 
and on farms around the camp area from-Mmster and Rlch

,horough. to the Grange and Downs. -
Anophehne larvre (A. b1-juJcatus,- March to November). 

A. macultpennt.S (Apnl to September [October ( :> ]}, have 
been taken from March to November Withln 6oo yards of 
camp premises. On dykes- wtthm the camp area they were 
inost abuf!dant ln July and August. 

N afure of Dykes. 
~- \Vlule ~bsol~ing fum from errors which may be mme lil 

repetition, I take the opportumty of attnbutmg to 1\Ir. G C. 
~Solley, Rlchborough, Expenditor of the Levels Comrmsswners. 
'frus_bnef descnpbon ()f the nature and purpose of the dykes-
of the \Vantsum Valley a,J"ea . -

_ The pr_esent scheme of drainage of the marsh lands in 
the valley of the_Stour, from Canterbury to Recu1ver, Sand
Wich, and Deal, is much as It was 400 year~ ago. In I770, 
in the 1:e1gn of George III: the Stonar Cut was made, which 
W<!S Intended to benefit the land between Grove Ferry and 
Canterbury, and perhaps benefited the lower lands. 

The ditches -are· designed to dram the land by being 
allowed to run out tn Winter hme, -and In summer they are 
used to check ~d let in, so as to form fenceS- and c;upply 
dnnklng- water for stock.- The a1m is to keep- the water at 
a constant level. \Vater is let in from the nver at high tide 
in such situation as Will ensure 1ts -being fresh, though trus 1s 
not always attamed, and m August and Septe:rpber- the water 
in the nver lS apt to be brackish. - - , 
_ The ma1n strea~s. -sewers- and lead dykes are main tamed, 
under the !iUperVIsion of the Expendltor, by the Levels Com-
missiOners, and a scot (tax) is levted-tne d1stnct Is " scotted •• 
-to proVIde the funds - _ - _ 

--The own·er IS responsible for the common dykes, and 
tenancy ·agreements make the tenant responSible for certain 

_ d~ke-cleanmg operatiOns. . _ 
The cluef work of dyke-clearung lies m the operahon~ of 

fleetmg, trowsing and castmg "Fleetmg" (past parhClple .. 
u flett ") consists in cutting the reeds off JUSt above the roots 
and-drawmg to the sides .:• Brushing the shores," that IS. 
cutting growth· on the battks .above_ water-level, usually 
accompames this. The work is p~rformed yearly~ and observa-



Shows a variety of tools used in anti-malaria work at Sandwich. 



Tenants' operations-:part of work of •· fleet:ing." 
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tion dmmg rgr8 suggests that 1t IS done in September and 
October, after the dykes have g~ven of therr best to px:_omote 
Anophehne development The rate of pay on recent scales 
is one penny per rod " Trowsing " consists of cuttmg out 
the roots of the reeds when the water 1s low, and throwing 
them en the banks or shores Tills 1s done once m six or 
seven years, at a cost of etghtpence to a shillmg a rod for a
whole dyke, and 1s evidently also done m aptu.nfn. 

"Castmg" nec-essitates the dammmg of the portions of 
the dyke to be operated on, balmg out the stretch. dammed, 
and throWing out the accumulated mud ana slit upon the 
shores Thts may be done only once m twenty years, or less 
often,_ and happens only where mud depostts m the streams 
from the takmg m of fresh water from the nver. ' 

Casual water and sunken g10und is )Otned up to dykes by 
the formation of narrow earth channels by the process known 
as" gnppmg." _ ~ 

The dykes contam fish. Roach are let in from the nver 
at d1fferent times, and also tench, perch. and Jack enter the 
streams, although m the Lydden Valley, between Deal and 
SandWich, fish are stated to be absent or very rare.- Eels 
and stickleback are seen all-the year round in varymg fre
quency, and m spnng months elvers and shckleback are ~o 
be seen m shoals 

The mam streams and sewers are said to be flett m May,_ 
July, August and October, and observatiOn throughout rgr8 
confirms that those in the SandWich-area have been clear of 
growth, With well-tnmmed edges, throughout the year. 

The common dykes, -however, have Wlthm and Without 
the camp area been overgrown wtth weeds, in dyke ~nd on 
bank, throughout the year hll September and October, With 
small exceptwn observed It 1s optwnal on tenanC arid 
owner to attend to these They are the xmmedtate sufferers; 
m water-logged land, rumed fences, and lost dnnkmg-places, 
and the Comm1sswners presumably can only compel opera
twns on proof of transmiSSion of obstruction to mam streams
or to the -common dykes of others. 

These dykes aJl throughout the dlstnct become overgrown 
w1th alg;:e and ulvre, duckweed and Azola, grass and reeds, 
and vanous plant hfe, and form typtcal homes for the 
larvre of Anopheles macukpennt~ -

It has been amply demonstrated that larvre are found in 
vast IlUmbers in the weed-covered dykes, and are not ta be 
found m the clear and tramed dykes. 

The survey thus. bnefly descnbed-the nature and 
purpoo;es of the dyke system , the character of the dyke ; 
the malar1al potenhahty; the methods of keepmg them 
clean for agrtcultural as well as ant1-malar1a reasons ; the 



local cost of operations-Is the necessary prehmmary of 
adnurustrabve and executive action. Proof IS demanded to 
jusbfy expcndlture. Nme-tenths of cure hes m dlagnos1s 

To put 1nto operation the machmery necessary to obtam 
the ends aimed at IS simphctty Itself, when condlbons and 
aims are unders,tood. A"nd at Sandwtch the maJor work of 
the Engmeers_and the so-named petty anb-malana measures 
of the labour detailed under the local dlrecbon of Lteut. 
Edwardes, R A.M C., have been pursued on these pnnciples 
and have secured excellent results 

A ntt-malaria M eastires. 
MaJOT Operattons _of the I W -and D,. R E -These may 

be said to hav.e been performed partly in the course of neces
sary engmeenng operatiOns; partly wtth. the destgn of 
improvmg by more efficient dramage the general salubnty 
of the camps, and also wtth duect anti-malaria intent. 
Extensive " castm_g ·~ and deepemng of lengths of dyke was 
urtdertaken ; dykes wen~ filled up and new dramage effected ; 
a sewerage system was mstalled ; low-lymg ground was 

- filled in, other parts were dramed In some cases the " cast-
- ing '' of .dykes was earned out as a preltmmary to the over-

stght of the anti-malana detachment, and fillmg m, partially 
or wholly, of dykes considered unnecessary for dramage was 
carn~d out m the case of A~topkeles-beanng dykes In central 

, po~1twns,__c -

Petty A nti-malana Measures 
• Jl,fosqm.tos -There ~ere- practically no situations· wtthm 

the camp area which mtght be set down as the Winter haunts 
of maculspennts, but observation of the presence of Anopheles 
throughout the wtnter m camp had been undertaken by the 
Samtary Section - In the month of March, as a result of 
personal, interview with farmers, dauymen, the civi~ authon-

~ ties in Sandwtch, and the officers m charge of stables in the 
toWn, -attack was made on the adult macuhpenms then shelter
Ing -in stables and cowsheds wtthtn recogmsed fhght range 
of the camp area 'Nearly all the stables m the toW'Jl were 
in occupatiOn by the mthtary, and these were all hme-washed 
in the early months of the year The presence of mosqmtos 
_was demonstrated 1n varymg numbers In practically every 
situation inspected, to JUstify the request for action to be 
taken. __ 

In' the month of November, again, the labour staff workmg 
under Lieut. Edwardes IS lendlng help to destroy mosqmtos 
1n the s4J.bles, cowsheds and other wtnter quarters around the 
camp area. - - · 



Stable ceiling cleared of cobwebs and limewashed. Sheppey, 



Plate XVI. 

Dyke drained and partly trained, I9I8 . In ·I917 it was a quagmire of 
vegetation, and probably the chief breeding-place of local maculipennis. 
Holm Place, Sheppey. · 

To ja&e page 249. 
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Throughout the yedi pers1stent attack on mosqmtoes in 
camp premises has been mamtamed, and careful record of 
the1r numbers, sex and d1stnbuhon has been kept 

Larvl£ 
The attack on larvre has been a matter of systematised 

treatment of all breedmg-places Wlthm the camp area and 
certam danger spots outs1de • 

To s1mphfy control, and m v1ew of the mev1table changes 
of samtary offi.ce1s rende1ed necessary by the demand for 
med1cal officers for servtce overseas, L1eut Edwardes, R A M C., 
was attached to the I W and D , R E , m charge of a special 
labour detachment sapphed from the_ I W and D , R.E. 

The mam pnnctples la1d down for Anopheltne hmitatwn 
by the treatmg of breedmg-places are here bnefly outlined, 
and to the1r fa1thful carry1ng out may m great part be ascnbed 
the comparative 1mmumty from malana mfcchon evidenced 
m the Sandwich area , 

Pnnctples 
r Reduction of open water to a mmimum 

Method. 

(a) Dramage of dykes and swampy areas to nver at low 
water. 

(b) Mamtenance of dykes, &c, m dry condition by 
attentiOn to slmces as water collects 

{c) Parhal filhng of emptled dykes by planting of turf 
rem~n agricultural work. 

_(d) ComwcLe filhng of all wate1 courses, backwaters, 
1 sfvamps and slack ground available , 

(e) Connechon, by narrvw earth channels, of sv.amps 
and slack ground to ex1stmg watercourses. -~ 

2 ConversiOn of sbll ex1stmg watercourses from bemg
breedmg-places or potential breedmg-places to 1mpossible or 
unlikely breedmg-places 

111 ethod 
(a) Removal of vegetatiOn from the Led of the water· 

courses and from the banks at wate14rlevel, and 
leavmg banks and bottom tramed with earth 
surface. 

(b) Opemng out, clearmg of vegetation, deepemng, 
trammg edges, and tra1nmg banks of all back
water.:;, lakes, swamps, and slack ground not 
ehgtble for fllhng up 

(c) Mamtenance of cond1hons attamed under 2 (a) arid (b) 
The spenfic apphcahon of prmctples and methods to 

the Stonar Camps area was fully comndered w1th the local 
authonhes 



• Under (1) the drainage of dykes and the1r mamtenance 
Jn dry condition was constdt>red not practicable m general~ 
but ~ertam lengths were so treated by the R.E. -

For some part of the year tidal flushing of a sectwn of 
the· dykes 'Yas controlled by the R E., wluch aidt>d the pre
\'enbon of growth of vegetati0n In therr channels. Filhng 
up and dratnage were part of the asststance of the R.E. 1n 
addition_ to- the extens1ve castmg of dykes already referred 
to. - - -
~ -- The pnnc1ple and methods -suggested under {2) cover 
most of the petty anh-malana work. 
-_~Roughly, about zormles of dyke, of an average of 5 or 6ft. 
iii Width,: have been under con,..tant superviSIOn. Ongmally 
it was ec;timated that one man per mile mtght be suffi.e1ent 
labour_ to S<'t aside for this work. bi1t expenence has shown 
that, wlth the Iow--catf'gory. men available aud the-Width of 
water surface to be dt>alt wtth, two men per n·:nle were found 
necessary. ' Forty men un the average have been occupied on 
the work. and otht>r labour was from time to time p1 ov1ded 
to carry out dramage of 10\'\·-Iymg ground, to perform partial 
fillings In, and j:o deal With dttches _of the civil authorities 
outside the .camps drea-
: \Vlule no hm1t was set to the extent of operatwns, prv
VJded iabour \'\as obtamed, the main scheme of work was 
gwded by the pnnctple, first of all,_ of apporhomng the ldbour 
to those areas where larvre wtre ac}:ually found and of work1Dg 
out from the_ centres of population._ On :the map w1ll be seen 
th:~aid .centre<i m Stonar, Haig,_ Kltchener al"ld Construction 
Camps, -~and the ,lengths of dyke coloured red mdtcate at the 
prune :t:_une.-f:hose.-actually incnmmated by the findmg •)f larvre 
and' under continued l:reatment and niaintenanee 

~Some detail of the actual work done may be excused. 
consHfenng· the VItaltmportance of It. And here It may be 
emphasic;ed that'frequently t_he s1mphcity and common sense 
of operahons leads 1n conventwnal adrmmstra.hon to their 
-undoing Ifi anh-malana work tP,e reward for thoroughness 
IS -mstanf and_almost- magi(.-al 

_- Referenc-e to the Indigenous cases at Sand\'\o'1ch shO\·'\oS 
that the mfection m all six 1s referred to Haig and K1tchener 
C'Ullps, though No 25 was probably mfected on board a 
train feny - · - _ _ _ 
-:.-The area around Haig and-Kit~hener Camps \lias at first 
k("pt -clear up to- the- MoJ!ks· Wall, an~l dykes by the Monks' 
\\·an._ bemg later found to be heaVIly inf~ted Wlth Anophelme 
larva!, • were then also kept un~r treatment · 

· 'Ill~ tram-feny bert}( lies wtthm 406 yards of the :Ptbnster 
Brook_,, w}].Ich was. also only late 1n the season taken under 
.treatment-



Roadside ditch cleaned and trained. , Holm :t;'lace Camp, Sheppey. 



Plate XVIII. 

Cleared and trained dyke. In this condition larv<e of A. ma&11lipennis are not 
found. Sandwich. 

T _o_faee page 25:a:. 



Detatl of Operatzons 
The '"'hole area \\as mapped oul; d:ttchec;, poads, swamps 

and all knmm or posstble breedmg-places WE're numbered or
named, d~strtcts u·ere allotted to lahour squads under respon
stb!e strperu~lon, the whole were under regular du·ectwn, 
and a weekly report of observatwns made anrl work accom: 
ph<>hed \\:!S duly forwarded 

Dykes were kept free from all plant growth, by cuttmg 
duwn, dtggwg out and throwmg on the bank, their erlges 
were kept free of ovethangmg vPgetabon, margms hroken 
by the trearhng of cattle were levelled and, where necessary, ' 
banked w1th 5lungle , earth <;!des and bottom were obtamed. 
and free arcec;s of fish thus secured for edges and surface 1 

Tloatzng u::eed W<l'l S\\ept up w:tth net and ba5ket, labourers. 
111 gum bouts waded to perform this work, and mcJdentally 
removed many lai vee m throwmg out the weed An mterestmg 
Vdnety of Hnpi uvio:;ed tools was-employed -

Rackr~. aters were filled m, and the contlmnty of the edges 
of streams \\as thus secured 1 others were cleared of vegeta
tiOn and made part of the stream, \\tth clean mud bottom 
a11d s1des , 

Casual water was remoYed by fillmg m , other swampy 
g101md was dramed by channeh, !'.omehmes duplicate, which 
allowed one to be m m,e whtlc the other dneli up. 

Reed-grown dztchcs \Vere 1n <;orne mo;tance<; cleared and 
made mto open-\\ater chJ.nnels, aften~arrls kept free of weed. 
(In wayside d1tcl,es contammg no fish It was observed that 
bzju1catus larvre were founrl m abundance after tlns uperatwn. 
but always around the least collectwn of floatmg debns ) ~ 

Dramage channels were o;ystemat:tcally SWPpt, bemg gone 
O\ er thoroughly once a week _ -

Ozlmg \\a'\ not resorted to The efficacy of oil m-destrovmg 
lan·:c, by robbmg them of the power of resptrahon, 1s open 
to ready demonstration both m the laboratory and m the 
field In the field, ho\\ever, under any meteorological and 
regwnal condthons, 1ts practical utlhty demands Its almost 
contmuous usage Under the agnrultural cond1tlons of the 
areas treated, 1ts U'le was negatived Nor was It of any ava1l 
on the weed-covered dykes m hand, unhl the same amount 
of labour had been expended m gtvmg an unbroken surface, 
as was e:\penrled m demonstratmg the dtsappcarance of 
larv..e \Hthuut 01l 

Chemzcalla .. vac1des were tJsed m rare sttuatwns on cut-ofi 
pools, such ac; shcep-d1ppmg wells, &c. 

Cupr1c sulphate was expenmenterl wtth 111 order to have 
authontatJve evldPnce of 1ts value m drstroymg the vegetation 
111 the dj J..es Its destructive pc•v. er was demonstrated under 
certd.In cond1hons 111 fenced-uff waters , but, on accotmt of 
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the lateness of the season. no conclusion is denvable unb.l 
the observahons are pursued throughout the wmter and the 
coming summer. 

Entomological Research. 
_ , To enhanre the value of field observations, an expenmental 
entomological laboratory has been carrymg on work at Sand-
_Wlcb. -

_ :M:any pomts ih the biononucs of the A nopheltna have to 
be cleared up to enlarge knoy.ledge and JUStify admirustrauve 
recommendatlons 

The results capable of-attainment-in this situation should 
-prove of value, not merely in tills country,. but whf'rever 
malana eJgsto;., Sufficient progress has not been made to 
allow any pubhcation of resUlts 

Screemng of Huts. , 
Seven huts and a part of the hospital were screened With 

- substantial wrre screenmg on Windows and w1th ~ired double 
doors The huts were, located tlrroughout the camps area, 
and, bes1des accommodating actual known malana caiTiers, 
tbey were suffiCient to allow of segregation of returned 
Expeditionary Force men who had ,previously suffered With 
malana and amongst whom camers rmght sbll eXIst. 

Patholog1cal_ Work. , 
-of dtstinct value in ~he prevention- of malana 1s the early 

recugmtion of the case- ~ 
Blood exarmna4on of all cases of pyreXIa of doubtful 

ongm· was earned out locally by Dr. Day, C M P • and the 
prompt recognition of case and earner a1ded the consequent 
mvestigahon, -segregation and achon generally, wh1ch brought 
about the .. total results of prevention. 

2. SHEPPEY AND ISLE OF GRAIN. 

The conformation of Sheppey presents a different cundtbon 
of marsh area -from that descnbed of SandWich In the mam 
the London clays- and recent de"pos1ts of more sandy con
sistence constitute sod and subsoll The Isle- IS bounded on 
the north by the River_ Thames and IS surrounded on eao;t, 
south and weSt -by the Swale and Medway, connectmg Vv'1.th 
the mamland by ratl and road by Queen's Bndge at Kings-

- ferry A ndge of clayey,land, elevated some 200 ft, runs 
through ~ the Isle from near Sheernes<> and Queenboro, 
on the west, to terrmnate in htgh land on the Thames at 
Swanley and \Varden Pomt, and m marsh land at Leysdown 

, on the east To the south and _west of the ndge t:Q_ere IS an 
_ extensive a1 ea of monotonous flat land, which stretches from 

Sheerness and Scrapsgate on the north and west, along the 
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Medway and Swale to Leysdown on the east. On the north 
by the nver there 1s for the most part ratsed land, Wlth chffs 
of clay in a state of contmuous dlsmtegratwn by storm· and 
b& - -

The ch1ef population of Sheppey is centred m Sheerness, 
Half-way Houses, West .Mmster and Queenborough, which 
he on flat marshland • ' 

The commumties of M1nster and Eastchurch and scattered 
farms and pnvate houses are situated on the elevated ground. 
Over the marshland south and east there IS httle population 
except at KwgsfeiTy, Kmgshill, Elmley, Harty and Leys
down, where there are scattered farms and cottages, cluefly 
along the edge of the marsh On the _mainland, south from 
.Medway and Swale, marshland extends from near Wlntc;table 
on the east to Gillmgham and Chatham on the west, reaching 
on the south almost to Wailing Street, which runs 10 a stratght 
line, east by south, m 1ts course from Chatham to Faversham. 

The dyke system of Sheppey differs from that described 
of Sandwtch area m that there is no- fresh water -supply by 
stream or nver. The dykes are therefore practically stagnant 
the whole year round. Ram alone has to be depended on for 
mamtaming the level of the dykes m summer, and I learn 
that drymg up 1s not unusual. During the prec;ent year 
observatiOn showed extenSive stretches constderably lowered 
1n level and some lengths qmte dry. , 

Weed of s1m1lar descnption to that of Sandwtch dykes 
covers the water surface throughout the year-ulvre and algre 
pnncrpally. The long streammg enteromorpha mtestmal~s 
was not so much m eVIdence, the surface ulva bemg of a more 
broken-up type. Clearmg of the dykes by the tenants was 
not observed to any great extent The sahmty of the dykes 
was not mvesbgated, nor was anytlnng learned of their official 
custody. They seemed for the most part to be left untended, 
except where, on the larger fMms, they extended through 
agrtcultural land. -

The Isle of Gram IS a small area of marshland, wtth trifung 
~entral elevat10n, lymg'West of the .Medway opposite Sheerness. 
]uttmg mto the Thames, and cut off by the Y antlet Creek 
and channel stretchmg from Thames to Medway. 

Its population 1s settled along the highway, at Wallend 
and Gram, and by the railway ternunus at Port VIctoria. 
Its dykes are similar to and dlstnbuted relatively as those of 
Sheppey, and, m addltton, there are extens1ve flat swamps 
and pools around Port VIctona. - , 

• 
}.[ OS'/Utto. 

Adults.-A nopheles mac~tltpennis has been found through
out Sheppey from February to December, m winter months 
ln stables, &r: , and from June to September in military huts 
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and bell tents. dwelling-houses, and m the usual winter 
Situations In the elevated area of the isle it 1s as Widely dls
tnbuted as m the marshland. The numbers found m Sheppey 
in the usual haunts exceeded those obsen·ed in any other part 
of the country. In December m certam Situations there were 
fewer than in February and March~ whue mothers the numbers 
were roughly the same at the end of xgx8 as were found at 
_the beginning. - Around the Situation of reductiOn measures 
~f hm1tahon had -been in progress ; elsewhere not. Tlus 
estimate of their numbers, at beginmng and end of the year 
i~ _its winter quarters._ may Justify the assumptiOn that 
tna&ultpenms was practically as abundant m tgx8 as in 1917. 

Anapheles bifurcatus, male and female adults. were taken 
in the open at \Varden Pomt m October. xgx8. 

If! Isle of Grain maculfpenms was taken 1n the usual Winter 
haunts from ~larch to November, -and In rmhtary buts, 
b~acks, and In dwelling-houses in summer months. 

J_an•a -~Iaculspennis larvre were taken in Apnl. June 
and September. - I..arvre of bJjur.::~tus were j:aken from .March 
to December. -

_ In Isle of Grain maculspennis larvre were -taken in May 
and August. 

- Extens1ye and systematic continued search for Anopheline 
larvre l1aS not been made m Sbeppey and Isle of Grain. 

~~ -
_ A mihtary population has been dlstnbuted throughout 

Sheppey and Isle of Grain, equally on the elevated part of 
Sheppey and inj:he marshland on the west, and at outposts. 
The camps throughout have been i_n intimate assOCiation In 
varying degree With A nophelz ne conditions: and most camps 
have had a farm steadmg 1n close proXImity or have been 
surrounded by farm buildings at no great dtstance. 

Known malarial earners were chieflv concentrated at 
Holm -Place, Eastchurch, \Varden Point and Leysduwn, 
where screened huts wer-e provided. At the stations of the 
Air J,Imistry at Leysdown ana Standford Htll, Sbeppey. and 
in Isle of Gram, known -earners-were not retained. 

The distribution of occurrence- of indigenous malaria 
was at Holm Place, 'l3 ; Half-way Houses. 6; Tile \Vorks, 
Queenborough, 6 ; Aerodrome, East church, 3 • Scocles. I; 
Neats -court, I; \Varden Court, x; Aerodrome, Grain, I; 
and Oil Tanks.- Port-Victona, 2; bemg 3:1 cases in Sheppey 
and 3 m Isle of Grain. _ • 

It is elsewhere -contended that on account of the con
centration of troops at Sandwich in closely contiguous camps 
the danger of wholesale infection was real. In Sheppey the 
troops: were scattered throughout the Isle on camps and 



Cleared and trained dyke. In this condition larvce of A. maculipennis are not found, Sandwich. 



255 

detachments, and w1ule the same extensive infection was 
not to be feared, there was considerable danger on each camp 
m the presence of earners. The m1rumum number of mfectlve 
foc1 m Sandwich was probably three, m Sheppey probably 
eleven 

The known carrier dlstdbutwn throughout the potentially 
Infective months in Sheppey IS reported to have been :-

Location. 

l'!Ionth. Leysdown, - Isle -

Sheer· Mmster East- Queen- of Hohn 
ness church & boro' Gram Place 

~ 

Warden. --
1918-

l 
II May .. 94 3 134 40 209 

June -.. IIS - I 170 35 13 218 
July .. 159 1 110 .!_- 17 196 
August us - 166 16 4:.J 
September •• - - - 4 - 12 JO 

Screemng. - -
Screened huts were prov1ded on all locatwns of danger 

v.here known malana earners were accommodated. Screemng
had been adopted at Holm Place Camp m rgr7. It cannot
be srud that- screenmg was perfect, as weather conditions 
repeatedly dlsturbed the mushn screening, and Anophehne 
mosquitoes were on different dates _taken Wlthm screened huts. 

ltl osquito Destructzon. 
Captam Lmton, RA M C., S S 0 , Chatham District, 

directed anti-malaria measures, wh1ch were ~earned out 
locally Wlth fruthfulness and enthusiasm by Captru_n Clark, 
R A 'M C, then M 0. Ifc Troops, Holm Place. Destruction 
of mosqllltoes m their wmter haunts was commenced in March, 
1918 A detachment of R A M C. men was specially giVen 
for antl-malana operations. The farm steadlngs around 
the camps were vanously treated; mosqwtoes were swept and 
dnven out 1n the cold weather 1 fullllgatwn by smoke was 
resorted to, and extensive hmewashmg of stables, &c , by 
hand and by sprayer has been earned out. · 

The assistance of Dr W1gglesworth, M 0 H. for Sheppey, 
was of great advantage in mfluencing the farmers to have . 
work done on the prem1ses'. ~ 

Lart't:B. 
The same princ1ples as were advocated for adoption in 

dealmg Wlth the Sandwich area were accepted and pursued 
in Sheppey. Owing, however, to the scattered dlstnbution 
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of camps, to the varied authonty, and to changes m R A M C 
personnel, conhnmty, concentration and preciSIOn of samtary 
operations were not attamed ! 

. Around Holm Place and the Tile WorRs, Qucenboro', 
<htches were cleared and tramed; ponds w~e dramed and 

-'filled In ; dykes were dramed and cleared ; an a considerable 
length of dangerous roadside ditches was ke Lm safe con
<hbon. _ 

- At Warden Court, Eastchurch, the stations of the A1r 
Mlmstry and on other camps and detachments, as Kmgsferry, 
good anh-malana work was done, under the <hrectton of the 

- officers m charge 

;) LYDD AND ROMNEY 

The picture of Lydd and Romney on the map, standmg m 
the midst of Romney Marsh, With mtersectmg dj kes m 
apparently 1nbmate connecbon w1th town and camp, makes 
facile -suggestion of extreme malana danger AtJopheles 
tnaculipenms "IS abundant, and Anopheles btjurcatu~if found 
witl} frequency ; but the absence of occl!!Tence of malana 
amongst the_ ClVIhan population and the <hscovery of only 
two Indigenous cases In I9I8 and In I9I7 one, probably 
attributable to local-mfectwn, Indicates the need for preci<>Ion 
of observation before either spectfic admmistrabve action lS 

undertaken or 1ts hopelessness 1s asserted. '_ 
-- In Romney Marsh the dy~e system has ongmated, beyond 

- histoncal record, in the reclamation of extenstve estuanne 
deposit, rt!ndered-practically lacustrine as a result of the dnft
ing up south and east of shmgle banks or " ripes " and the 
alterations of outflow of the nver Rother There ts mterestmg 

-htstoncal record of phases of reclamabon, of shrlhng of popu
lations -and of commercial rearrapgements, as well as of reces-
sion of sea - - _ 1 

_ - The nature and <hstnbuhon of dykes prevents the same 
-control over their level by inlet of nver water as IS attamed 
In the SandWich <>ystem The result IS that, as m Sheppey, 
the level of the dykes IS determined by direct ramfall, and m 

-dry summer seasons the whole system may be dry back to_ 
the m1htary canal and-- m \he flats higher up the Rother. 
Thts absence ,of nver control, perhaps, also accounts for the 
eVI~ent absence of contmmty m the dyke system, especially 
observable around Lydd Stagnant dykes With dead ends 
are not Infr-equent, and_ tracts of pasture land show eVIdence 
of fillrng- up of lengths of dyke arb:fictally or by long-hme 
neglect arfd overgrowth - , , . 

The depth -of alluvmm IS less and 1ts consistence less 
retentive 'of mmsture than at Sandwich ; so that as there 
is usually in summer no need to lower the water level, and m 
many parts not much necess1ty to do so in winter, the concern 


