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Tlie dark xxl:iltkings spthn rn $jrectroheliog~unls of thc Hurl ti~ken wit11 the IJu lirnrb for~n mle of illc most 
interegtinr: foadtlrcs of tbch firrlax. szrrf~tca and an@ thni hhs been loafit ntntlied. 8i11cc the Ha, ,q)ect1roholiogragh. of 
Ilhe Kod~il~itlr~al Ob~rrvatoutory w a g  Bmt crn~titrncted by Mr. l2vel~rrhed hr ha3 oa11ritvl out many minor i~nl~l~ovoments 
wliioh enaljlc! a highc~* ii8Vthmjic cln:rlitg o f  photagraqb~ to bc obtained, rci3ul.tillg in. a rnoril pe~.fect ~ncZ more 
canlinnous smlies of ~ ~ ~ ~ C ~ X ~ ~ ~ ~ ~ ~ ~ O ~ X ~ ~ Y L S  tlmn in the ewlir~ L I E ~ ~ P ,  l~~xpericnct htw aldo been gniil~tl in the 
~~repal'rktioh of yeti ~ ~ i l ~ j f ~ ~ ~ i ~  1)lato~. It thcrclfo.'are ,r;ut?mr~d appro~,x?tkt;t;t" to u~zdc?rt,nikc n tletailetl stnclg of  tllc 
~~ecorcls 1101~7 tavtlilablc r ~ t ~  i h ~  Ihkdxanal Obsci*valor*,y, t~ncl n oornrno~cczrrant~ has h(?en wvlrkrls on t;llth P ~ O ~ O F S I ' E ~ ~ ~ H  

tllzcn tlnx+ng t,Jlc? 11t1lf-yr~a~ .Jaz~an~.y--;Tune 1918. A ~lil1, c~ar*lic~~ prricrii might have brcn hkcn, 17nb it was 
tfl~o~tglll atl-v.visnl)lp llo l~rigin zvit11 s porincl wlrcn tllcrc was consiclcrfible praminc:ncr activity in the polnab rcgion~ 
(flee Kodt~ikttni~l 0 l ) ~ t ~ r ~ t ~ i o ~ g  T3ulletin No. LIX). 

X V P ~  a etlxtzi~l i~lfipcaotio~~ of Bn spcokoheliogr~.m~~: rc?vrals c ~ r f d n  f v ~ l t ~ u . ~ ~ ~  which C t k ~ l  hRl'(1lg CBC)II~)(* ~)o.ti~(', 
m c l  the prefielll paptSv c:onfineu i t~clf  to t l ~ e ~ c  morel nbvjous faatuxleg of tbr? rnurl~iugsi ~IH t'xcn~plifi~il i12 tb? 
r ; p c ~ t r ~ b ~ l i o g r i ~ ~ u ~  ol littinct l tlllrixlg ill0 llaIf-ge&r J ;muarg- - Juna 1 18, 1c:tving for snot;E.~ (l~~:tk'I~Oll thofle 
fcatnr~s ~eqnirilrc a IIIOYC elo~icly dabile(L examilmatifin. The rchmarltri in t h i ~  p8t.lc.r fire i ~ l~ r c r ( ) r c  Q C ' Q W C ~ ~ P ~  only 
will] tho following Ill11*c&r ~rcjintfl which i~ci,vcvc riot, go far fig 1 am warlc.  T J Q ~ ~ I  prc~sioufll~ ~f c'l'l'i'rl to otllep 
workci~s :- 

I. 'L'l~i~ xnch;ur di~cct~ions of T-iu d a ~ k  mnrkingu in &if e ~ c n t  li~tit~~tlea." 
II . Tll u brrght 1~1ta~'gin EJ af IIrr (lark: maz*kixrge. 

111. A. bsor~pt~io~~ nolx* t,ha ~ ~ S P H  of p1~omincacct~1. 

1. --'J'T+~! MEAN DIREClTIoN OF DART(: MARK(;TNI$fl IN DTFP&BBN1r IClh'l11T~~I)BHa 

Almo~t~  t!vcr,v xpc~cll~nbc~lioyr~,~t ~ l l o n ~  that n o d y  all (lark markinge havo n mor0 or ~ S H  lillritll rh&14aotcl*, 
t l l i~ fraturc h;~,ving 1vd BI. I)cslnntlx*rr, to call tl~pm " filamontsl ".? Coxlmqaon tly it IS not dilficnll to aflsign a 
(lrflillte ilirrciion Lo riwh nli~i-king or i ~ t  tmy ratc~ $0 differtxit geeidon# of itri length. The to11c1eno.v ol: Ha r n d ~  
ingx t) lir aloug a paltallel of latit~xle in latit~xtipu higl~er than $,out $5' and lo lie dong mwldilm in * 
(i(luatoriul rc:&ion~ ran i)t? fittJ ~eretl  nEt.er s ~liigllt familiarity with thr ~pectrohol ia~ram~.  POP a cloa~r  ~ta&f, 

the av(lJ+age ilirt~oljo~x of t,hc dark mnrkinyfi f o r  each belt of 5' of lrrtitudo for L l ~ u  northern imd aouihorn humia- 
gherefl 11w I~ccn i lwi~rd in the following wng. I& the conrsv o f  t l ~ c b  orclinary mntinr. of the O b f i o r v a l ~ ~  the 
(lark ~rutrkingx ;wcL copietl l)y hand on to 8 ilmh ol~artg 011 whicll prinlod ihc l i n r ~  of latitollc and lon#ibfir 
refprrctl. to t11~ c ~ n t ~ u l  xneritlian at 5a intrr*vals. From etwh of' thc l~~ t  c j r ~ ~ r t ~  OP tho f i r~ t  half of 1!)18 thhc direc- 
toion of tllr Htr, rni~~*ki~~,gs  ill encll i ~ l t  ($ 5' latituclo was rewl or, tlrr firom havinn been [~rrvionuly rnm@~zr.od on 
I ~ P  photogral)llr; ailcl co~i*cctcd fo r  foreshortenma. For consist~noy, tho cliroution waa reckoned f ~ * o r n  that .tend 

of ibe ir~wking wlliel~ wits nettrer the equator ; L ~ I I H  one lying along a meridian WRB c&llc~L N if in ilhe nwthcrn 
- - - -  - - - - - -  - - * -- -- 

* Tha d~recction of' Ha ~u;rrkirig~ IS tl*eslcil ol: in Eoduikanel OI~*arvdory Menloix'r;, 'Vwl. I, ~ ) s ~ ' t  11, ptlga 119. 
Arlnales tle Z'OLser~vntolre ~l'Aatx~cr~~ornir! physxque, M@udo~l, Toma JV, 



hemisphere i~nd 8 if i n  the suuthe~n.  111 tlie no~ the rn  hcmls~)llc~rc~, the ~nn~lklng$ weye  el~ssi-lieti as 31, RN13, 
NE, NNE, N, NNt'ir, NW, X7NW or W 1)y estllrnnt~ou frorzl tlie cha1.t~ ; In t,llr southern hernisphe~*c. s~rn~lal*lg 
from E l o  W Ijg S The only 1)olnt of tlifficnltr- is whet hc.1. a nl;u.kril~: --vvhlch llcls tlxact,ly along a l~wallel of 
latitude shall be oallet 1 E o~ TILT. 111 this ~ISCIISSICI~I  such a ~ni~l ' l i l l~ Q has 1)ec.u callecl E as I£ its c;~ster+n cntl ll;\(l 
Beell sllglitly ileaver the pole tllan its westselbn cncl ; tills itlay not 1)e s t , ~ ~ c t l j ~  accnfitte l ~ n t  i t  is moilch t-~co~wtcl 
than divlcling then1 cclus~11-y bctwcen E anc1 TV, foll it ~ ~ 1 1 1  b i ~  scLeil that there I S  it l a~gc  1)1*(~l)oncltw~nce of rnallk- 
xngs which i ucllne thc11nselvc.s towarcis the cast 01 rr those iucliuing towt~~ds t4hq wcist . k'ol8 cxa1nl)lc. 111 tlhc 
northo~n hc\lnisl)licrc t,he total iLretL of nii~rlriiigs t ln~~inr: tIlke half-year \vllic:h wchllr cl~~ss1fit~~l ;is 14NI3, NTC, 1~11(1 

NNE was 1,447 tenths of it scluare ~nlilnte, whilst 111at of ~n;u'klngs MTNMr, h'TlT, NNW \Vii,S 4 10 0111~. , sxlrlil~n~ljr 
in  t'he souLllevn liunlisplltlrc thosc~ k:SJ{, SE, mtL SH14; tlotnlletl 1024 tlelztIl~ OP il s ( ~ I ~ N , I * c ~  1ll11111t~tl ~vllilst tllosc" 
WSW, f37%'", and 8S\Ir were1 oi11y 430. Mitl'Iilllg~ ~ 1 1 ~ 1 s ~  ( llrect~on WLS 111(1~~t~1rin11~i~t,c~ 01v11ig to  t l i  ell8 appribl*ing :I,S 

clots or ns irvegular l)utches were omittecl, as also a ~luull  )?Y of 111:~~lciugs of ilisigiilticailt slxe :IS willl LLS t,llosc i l l  

Zihc liighest latitntles rnhcl*c~ urlul*liing~ a1.e SO iufuccj~zcut tllzat tl~clill iLrrcllaEe tl~rcct,ions chu+rng a ~) t*~*~ocl  of' o n l j ~  six 
inonths canllot b~ velitlcl 011. Thr  areit of mt~i81cillgs orl~it'tecl on ill] :~ccolln ts IV~LS, I~owtkvc.~~, o i l l ~ r  15 j)clr cc~lll of 
LBe total. 

Briefly, \vl~i~C has I~eeu tlonc is, i l l  cifcct, to [)lace the Hrl ulark~nfis 111 oi~ch bc:lt of 5' c r ~ l  tlo lltl SO iw to 

form one lollg irregulal~ nlarklng ant1 to draw a line frorrr t l ~ e  I)cgiulllllg of tills long 1nwl~lc11~ to the e ~ ~ c l  : t,llis 
only cliffem froin ~vlxxt was actnally clolzr. 111 that illp areas of t ] l p  ~n~lblcinjis ~ v c ~ i * ~  k~ktb11 ant1 their longtflls. 

The a;verago clircctroll of the EIn m;lrliiugs 111 each b c l ~  is H ~ O , V \ V ~ ~  ill Iigure 1 and in ttll)lt1 1, the 1cLngtill~ o f  

%he lines in tllc fijiul8e T)csing plbnl?ortional to the ~ec to l*  ~ ~ u l l  01 ~ l l t ~  alietls. The t'obrtl iulcns 111 well bell clnltc 
iudel~entient of their cllrection is given also irl tal)lc I ~ n d  -\\.ill 1 , ~  seen i,)~ c:ornpi.wlnL: t l l~s  t ~ f i t ~ l  wit11 tile 
vector surn that the rn:t,rkings dcviatirig fro111 t l ~ e  average 1lirpctl~l (10 110% form iL liwgc l3~()1lol't~l()ll. 

INCLl lVATlOIV & A R E A S  Ha MARKINGS 

FOR EACH BELT ~f 5' ( J A N U A R Y - J U N E ,  1918) 
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Tlie cluedtlon noxr 2rlnses :as to ~rllethey tlie '' ages" show11 in table 11 correspond with ,my ex;tct,~t,udc wit11 
tlze duration of Ha rnnrlriilgs as observed in tlie tlailg si,~ctr.oheliogra~i~s. It is'not, however., easy to tlctel*lxni~e 
exactly the :i~~eragc rlu~~rtion of H a  marklizas fol. several itaasons, chief :~~11@11g wliicll ;we (I) the Eact tlliut thcrl: 
are solrletilnes gaps' of s~"v?iml days in the Hn record ow'lng to bst'l we:atlipr, (2) tlie Cacti tlid lt is often cl.ilGc.rilll 
to c1eci;le whPt1icr a marking ~vli~clx ha.; reappearell at Lhe ea~t~8ri.n hmb 1s i(loiitict~1 w~t l i  one wlilcl, illsal,l,r;~rv(L 
at the ivcstev~i liml) or a n&w lnrtli in  ai~~)rt)xitn;~tely the sllilie pnsit,lon, f o r  seldom (lops a oii~rkuil: I.P~LI?I)CIII* 

with ciiarnct$i%lstics whlc11 can he clefirntely co13relnlrtl with its featnr~~s 1r~hc11 it dist~l,l)ei~re(l ; L (  t , l l~  wostrl*~i 
limb an(1 (3) t,he fact that m;my ma~-Bmgs are born on the uilvlsihle side of tlie sun kefo~e they ;~l)l)c;u~ ;kt, t,ll L. 
enstern limb, and intLizy (litrh bl1e1'2 tdso after tlis~rlquaring at the ~%~ed~ern  11inh. 'lT11e s ~ ~ e c t ~ ~ o l ~ c l ~ o g ~ ~ ~ ~ t ~ ~ s  fop tIl1(b 
half-ycar have liowevcr bksn ext~tninvd In oiuc'Ler to ascrla.L%in ~vvhetllel' tllc clnrc~tion of H(7 llit~rlc~liqs 1s ~ 0 1 1 -  

slstent with thc " age " tlctlncr~l 1x1 tal~le 11. In  tllr iiorthet*n lla~nlsglirl*~h a11 ;Lveibihye d.n~;ti.ion 01: :2T, cl;~ys n,i,u 

fonncl anti in the southern, I0 C ~ ~ L T S .  T11c1se ~ i ~ l l 1 0 ~  ~LYC'. not SO ~01is1stent \vit1l~ ei~cll otlher t ~ ,  posszl)ly, tl-~cjr 
xnlght llnvc beell if a longer perwiotl h;ld been tt~krn, 1,121 at aizg lute xt snl%c~s Soy tlxc ~)t'estlnt~ t,o hav~? fount1 111) 

:~l~pearai~ce of any leizclcncy fol* irr~rlrings in l11g11. latitntles to last loilqer than those in tow Iat.it,utlcs, COIL- 
secynently if polar reLal.llatioil o f  the s~~li 'fi  rotiltiotl is the sole cause oC the easterly tenclclnc~y of Ha rni~rlkings. 
the logical coilclt~sioil seeins to be tl-int 111 liigh l~~tituiles the ilistni*I~ai~cc: wluch filially tLpl?eal*s :LS ;t tli~11k iliark~nq 
is oper&ling long before tlie marlring becornes visiblr. 

When au EIu darlt marking is near the liin11 the side of: Lhe marlrlng :.vhich is nearer 1he cc\ntlrc 1s nlnlosl 
invanably houndctl I)g a bright marlring, extentling for y~*actically illlc xvl~ole lo~iyt~ll of t'llat sitlt~ ol' t h  c tlru*k 
marking Gmerally 1,herc 1s no Lriplit ~nit~knlg visi1,le on the ~ i d e  llcib~~e~t the li~nl). h goo(l uxi~mplr is 
~ h o y n  ill fi,gnri! 2 wlilcli 1s all enlnrgenlent OF a ~)n~l,lolz of :t spccLrohelio~;r:~~x talrcil 0x1 &?li)r.ual.y ti, all 81' 1 0 1 ~  

X.S.T. A. potlioolr-srliapccl rnarlrmg is neslla tho east limb ancl thc side neavcst tlo the ceizti*e of tllze slzn's tlisc: 
is SGPII to have n wellmnrl?:od bl*igli-t margin. W l ~ m  a clark inarking 1s at tthi cast hmb the westlmsu side lias Ll~c! 
bright margin, wlic;~i at the west lilnb tlie eastern side s11o.c~~ the hriglit margin. Thesc brighi, malegins arc 
very noticeable only wlleiz the inarlrix~g is near tile limnl, Imt they can gcii~rallg be seen in markillgg all ovc~* 
the ~ l ~ ~ c ~ t l i o u g h  thcy arc mnch less rnazrkecl, alzcl are not always there seen along the, wholo le~lgtdi ol tl-~e clnrl; 
marking. The roady ~isibility of tlre briglit ni~rgiiz tvlzen the marking is neaiu the limb is proi)abl;y clue t;o 
scatternla in tho lower layers. Ai, s cortajn cliatnlzce from thc limb vargiilg f o ~  chffcrcnt ~ntu~lrings it can I)r 

rjuen tiht altlloug11 the corltrast around the brigllt margin is l~econiing legs, n h~ight  nlai*gl~i l)c?giils Ilo %r>])Chibl' 

alao ,011 tl-ia l iml~ side of tlie ck~rk marking. The same marking shown on figure 2 is seen again 011 $'!'c.braarv 
12Lh in figui-c 3 wlien tlze vc;r,tical* portion is new the centre of tlle sun's disc. Although l~ossibly not, filiowill fi 

in tile rcproclucfian there i,r now clearly visible in tllc qjriginal a bright margirl OII each H I ~ C  of tllc? clnrl~ mwlc- 
ing extending m o ~ t  of. the length of the dark marlring ,11ut it will be seeti with liow mnch lelifi Conbl!i~~L 
eomparetl wit11 f i y u c  2. Tlie, width of Lhe bright margms in these photographs is ai~ont cclu~~l to tlml of tllc 

clark ms~rking and they are nut appreciably wicler than here shown even wit11 mucll L)rothcler (lark marlrizzgs. 
Since tlir bright marginsare seen on opposite si$+f of, tlse ~11111~ marking at th e two limbs, iultl 011 1)oth 

sicks, tllough wit11 reth.ced coutrast, when near the centre of the clisc, it is conclucled that t h ~ y  are In cxistenc.i~ 
011 botli sides all tlie tlme hut that when near the limb the bright margin on tlie limb sidta is obsc~xi*ctl. hy the 
dark marking wl~icli reaches to  a h~gller level. Two facts go t q  confirm tlus interprebation, vix., (1) if tt clarlc 
marking neiu tlie limb happens t o  be clirccted approximately, radially to the, centre of tllie disc tthib two sides an: 
seen to have brigl~t margins ; and (2) if a marking near the l iml~ is smiuns in filinpe, the b n ~ l i t  rnt~rcrin is seer) 
to seek the side nearest the centre. 

The heEg11t of tlie dark marking above its' bright margins can 23 ededucad from the clistxance of tlie rntlrki~kg 
from tlie centrei af the disc when the bright margin on the limb side begins to be sqcoverecl by the tlarlc 
marking (when'etlst; of -the central-mericliaii) or covered (when west). For any particular marking the clistance 
a t  which Wle bright margin onithe limb side begins (or ceases) to qDpeer cannot a lway~ ,  be exactly deterrriinytl 
because, firstly, ;lcs the- marking-approaches the centre although it. may, not be clifficult to say wlien the brig11 t 
margin on the limb side has become visible, the contrast lis c~nsiderablp ceduced so that to any wl-~eii the bright 



margin bfy~qrs  (or crrhsr~) to appeax is nat so easy ; mcl ~eco~ldly,  even at tlie best, tile ~u~ccygive , g p r ~ t ~ ~ h e l i o -  
grmls repiaeaellt intervals of one day. A large number of marlrings seen during tlrc f-lalcll-year have howeyer 
beell examinecl, parGiculn4rly tliose which lie approximately at  right angles to tho solar ~aclins, a i d  although 
there is conwterwble va~lutlon arnong tliepz the bnglzt ~ n ~ t r g i i ~  on tllc lamb side wits never obacuretl when within 
about 30' of tEic centre of bhc sun's disc. The average width of the 1)right margins ~ncasu~c~ l ,  wwas i;lI>ont 0'22 mm, 
t h e  sun's rllmeter being I;O 1111x1. Tt~liing this aa I~eiug completely obscured when beyowl 30' from tlzr 
centre, it follows tllat, tlllcl llulgllt to whlcll u clnrlr ~narlting Gowm's nvw its bright margins i s  cc111al to 0'22 X 

2/? = '311 111m mlzich is c~qulr;blcnt to 10'' of :tm. 
Having no-uv obtainert a rrzrasure of the relatlvc heights of tlzc? ,rl,atlc ~narlcll-lgs ;ultl tl1e118 I)l*igl~t rnatgiils iL ig 

iixpol*tant to  lix then level in t l i ~  s~uli, but there 1s very little eviciaizce ilo settle this poillt. Lh*.om what follows 
in  section III of t l i ~  1,;lpt.r it -1~111 I i o w ~ v e ~  be seen tlzpt ahsorption is freynently secllr :I$ Lllc bnses only of pro- 
~ninei-~ces :%I, tllc llznb, x.P., ,just a l~ove the clxroinospllorc?, frorrl wliich ,wWe,colzclzrt1o t1t;~t Llle 1)right rnasglns of t l ~ c  
Ha rnarlcing (Lo not rencll liiglier tlllan the c h ~ ~ o n ~ o ~ ~ l ~ e r , e  f o ~  if they (lid they woxzl('1 Inask lkis nbsorptioli. 
I-Ience altlllough the cvitlence i~ very meagre we will talre ~t £01. tllc 11~csezzt that Llie buig111~ margins of I-I(& 
marlriilgs aile ~itustetl  zn tlzc chromosphe~e alld co~iscqueiltly that the cltt1*1c mnrkizigg 1cI.o n(1.1, gcncrally ibpacl~ 
higher than 10" above tlie chl~olnosplzere. 

It is liarclly probable {;hat the brxgllt Hct, strue ture exists oizly at .the m,a~giiis of the T-lrr, t lt~rlc ~nal*king but 
rat11eY tlmt it extclltls also riglit ~ I C ~ O S S ~  but unclerneath, tlie whole tvitltll of tho dark ~nai*lcizlg I'ornlmg a bnrje on 
which the clarlc mnrlcin~ forms :L xiazrower a n p e l * s t ~ ~ ~ ~ c t ~ ~ r ~ ~  

L3c?i*baps a world should be stid as to the ye1;~tive frequexlcy of occtwrcncc3 ot clark ma~lrir~gs ~znuccornp:tl~iccl 
by bright rni\rgirls on eitl~cr sitllo. A good h l  clcl>entis of couilse on tho tlnrhlity of tho l~hotogra.phs, for good 
clefinition, uccu~atr. focusxing allrl goocl c o n t n ~ ~ t  rn tllc pl:tLo are all r(4clrrisitc. for Lllcro to 1)c? rhucl~ chitncc! 'of 
seeing tlie b~tgllt illillgi~lfi ~sp~0ial1-y if the 1ne~~Icing IS not n p u  thc liinh. 1 t i~ r~ t i rna~~ed,  h o w ~ v o ~ ~ ,  tlia6 
only m aljoult 15 por ernt of tlze total darak mi~rklngs: ol>gervc(\ ;Ire brighl margin8 : ~ l , ~ b a l ~  w h ~ n  t i l ~ ~  ql~hlily or t y i ~  
photogrspl~s wonlcl load one to c!xpuct thern to bu -vlsll)lc. 

'Pile brightest of the p~~oliniriences at the limb of tlie s ~ n  g & r ~  jicuct*t~lly Ire seuu 'in I;C(cl ~pocttauholiog~irns 05 
the solal* disc, proviiletl tllc slry is clear aizcl tlie platc is ]lot8 11udcrex11ost~cL ln n lluxvlhcr of ~grominonci~~cl~crl 
thus, there c:m X)c seen a c l a ~ k  ~tli.113, s~~ggcsting absorl)tiotl, near tl~i* bt~t.ce1 of Ll~c pbozwl int.xlct3, giving tlio appctw 
ance that the prorninezlce, o~ p:wt of it, is cut oil? horn t l ~ c ' d i ~ t  t ~ t  its I ~ t l .  nHrzc:ll caws arc! illrist1~:tic2tl in lignre 4, 
F e b r u ~ ~ ~ y  1, 1018, 8'" l:P1; fiyarc 5,  'Fel)rur~ry I, l!)lti, 9'' 2(iKI1: Kgnnrcl (i, IMa~ch 9; l'i) L8, 8'' 1In1". - Woneic.ltl~*- 
ing tlze clifEcultic?s which may I,e expected iu photbgkt~tilii11g k t  ~ ~ l ~ c t ~ n n ~ o n o l ~  t jF  tlxis lrincl, prorulincgnces; 
showing this charlt~t~ctristic arc: of surprisingly frotlncntl r~ccu~~rdncc ; cxiic:t;ly how Uvcqt~ellt is clli~fly n m&ttlt?iT 
of tlie quality of tllc photographs but an idea may be ' ~4nud  from tt;lci facL tlrat of 103 ~wozx~imcnces Hocn .on 
Ha dnring tho throe rtronthw Jk$r~ntvy to M t ~ ~ c h  f 9 1 ~ ;  i~ t ,~o$ j ,b i~~ i  was vi~i1,ln d l  lllc h ~ e ~ s  o,I' 3'7, of w1rir.h 
14 were doubtful. 

Cestiziri featlzl-es ctf the pl~enornenan i l lus t~a t~t l  in t h e  aaovc3 fi'p,nrclj ~ n u ~ t  hc closbly c!xiunine(l l)t.,foibo prod 

ceeding further.. Firstly, as to whcither the a1)sarption 16 taking rjltrco just iu~it lc  Llrc lirv~b oz. is iactuglly 
absorption of the prominence o~ztsitle the, limb. Arl exanainu;t;ion of ti110 photogritltll~ rc?pvotirrcod. will *~~itIicB +t,cl) 

settle tlhe poilit. In  figure 4, February 1, If)lS, K'L l:lm tkerre is 110 doubt L11i~t.i Llrc d18t3spLion nc;nir the 
middle of tlw pro~xrilience is not on the clisc but on the p~~orn~nehce  ; in tlris ct~sc tl~c?te 'cxtoncl~ frotr~ Llris rnlddkc~ 
region to the southern encl c)E tile prominence a rnuc'li natrolver absorption lirlc (11ou~libly UI)L v i~ible in the 
reproduction) which also is 0x1 the pmmliierice. 111 t igur~ 5, February I., 1918, !311 2(im, tll~c ztbl;o14~tior~ bagina 
on tlze prominence at the southern encl but as it iuuns towards t l ~ c  norllie1*1~ exid C O I Y I L ~  oil Lo G ~ c ?  difr(c. SUCII 
cases of absorptlion clettrly on the prominence ar.1~1 of? ftlrc_. tlixc: could easily., be mulLipliert. Thc  dSeracncct.t 
between the two pliotograglls on Februury 1 would appPczu to It~e mtlzer* change$ in Lllc [~ro~ninelkce th;klz tl~ie lo 

ehanged agpect on account of the rotation of tho SUII in the inte~*vsl. betweerr thunr- 111 fi,gu~c; ti3 Match 4, 
1918; the absorption is parbly on the disc mtl partly' nD .bhe prominenca. Tlrere is, of coulac;c.., 11~1 dilEcnll y in 

finding oases in which the absorption is completely inside the limb where a prominence rnwy bc fieen, and in 
really an absorption of light from the disc just as in any Hrr. (kirlaslr marking seen [%ear th t; contrc of tlhe (liflc. 



Secoiitlly illcrcl call be ilo i+c~usoilablc tlonbt that tllr tla~lr strip at the base of such 1)roinlneiic4es 
;IS ill~zstrated are prod~zcecl by absorption for they fr~t lnent ly  are cont,innons with absorption on the disc. It 
ir: coiacciv;ible that kt p~olililience floating just above the c11~omosl)liere woulcl have tllc saxne aj1pc~r2rai~ce as 
1tl;tny of tliese cams butl tlie occm8rence is too frequent ;xntl too ~mncli alike in lts genera,l leatnues to be due to 
!loatiug promi~ieilccs iu  cveyy cast ; ~noreovcr tlic proinilience pliot,ogr;~phs In calcitun ligllt sliow that theb 
l)romincnccs nnclcia cliscus~lion :MY not floating. 'I'he clncstion of the l,nssib~lit~y of tlipir- bc.11~4 spnrlons, dm., 
si~,y, to t h ~  tIrc~inolB nE t 1 ~  snzl's (lisp has bctbii consltlc.i.c.tl bnt n o  atlccjnate wason f o r  tll]c. nnrr;tlit,y ! ~ f  t l ~ c  
~)l1enoiupn 011 cim bc eonj ect~tvetl. 

Tlic gencl~i~1 I'e:~tn~.es of tlle absorl~tion atl the baschs of l~ronlillencc~s are very s l ln l l ;~~~ 111 tllc d1fr(3rtllktl CiLSCS. 

'I'licve is t i  cia~li. i~;~l*ro\v sst~ip pxtlcncling along thc l>asc of tllcb prolninclnce aiitl IS seen uevell 11igl1~'~ t l ~ i ~ l i  ,just 
ontsic3.e tlie sn~l's ili~rlb ; ~ l t , l ~ o ~ ~ q l l  it lllizy be socLll either partly 011 the tlisc i ~ l l t l  paitilly 011 t l ~ e  ~ I * O ~ Y I ~ I ~ C I I C C  or 011 

(be cliso jnst, ilisitle tlllc+ liltib t ~ s  liiay Ijr expcctecl il: tl1c l~asc of  t l ~ c  pro~nillence is not exactly aL llic IlrliZ, at tlltl 
tlllrlc of t;hr l)linilogt~a~~li. TL is thc.~'cCol*e concltztlc?ci that ~ v l ~ e i l  t'lle 1~11.enomc~non is r~stlct,ly atr thck lirrlb tliit 
ttF3~0rptloi1 1s iI;bl<it~g 1,laca jltsl i~ l~ovc  tli c chvoiilosl~h ere Tllc avemgit -iviclllli of tlio al)soi*pLitnl strll) uiny bcl 

titken its abn~zt, '20 i i l l r l  witl12 :L (3) rnin tlin~net,elb of t,he sun, \vliicll colbz.c~spal~cls tu 6'-1" of i i r c ~  ~.ut)rc~stjrlt,llzq t,llcl 
h(bigli.1 above, thtb ulii~ot~lnsl)hc~~~c to which the nll)sorl>t,ion extriitls. 

Tllc ;lhso~y)l~ion t,yl)ilictl in lig~u*cs 4, 5 nntl (; mag not  ba of a tllfl'crcilt cliaib:~ctcr from llz~~i, tliscnsst~tl 1)y 
1311s~ 1 ~ v l l o  llt>ivcvcr sl ~calrs ~~z~t l ie r  oC ithsorption rca,cll in y t,o any lcvcl al~ovc tllcs lirnl~, bni, I woultl ~ ~ C ~ ~ I L I Y I  tl1~1 
lntlcl* CILHC'S :is ~)e~c*uli:tl- to tllp pa~licnlar l)r.oiniilcizce wllc3l~c:~s t,he absoi~l)tion at the l~nscs is tlyl)ical of :111 1)rnzil.E- 
l l ( ~ I l C ~ ' S  Y(b(I1 k l l l l ( L ~ ~ l *  f : ~ v o l l ~ ~ ~ ~ ~ ~ ~ ~ ~  ~oll~lltlo1ls. 

'P11el cxtu*tt l1c~1:~it~ol~ of' a11 I-I((, tk11~li u~t~r.lrlng 1vit11 the l ) i lo~~i i~ i~~i lce  iil111OsL i~~v:i~*i:~'bly VISII)I(L I \ I I L ~ ~ I  I 1 1 t k  

~ll;xpkiilg i ' ( l i~~ ' I~ i&f i  tll ti 111111) l l t ~ ~  '11~1~11 ill) 111 ~ C ~ I ' C W L ~ I I ~  (121~~~181011 ~ ~ v c ~ I '  S ~ I ~ C C ~  LIltl 11~twklligs \vc~ I* (~  fii-ht l)110 t ~ f i  l'ikl)l~~l( I .  
'I'he fir,.;t nssu~ill)lion zlatnt*;~ll y was tlit~l t , l ~ c l  t liu.1~ ~ili~l'killg ~ 1 1 1  f hch t l isp :ill( 1 t l l ~  I I L ' O I ~ I I ~ ~ ~ ~ I ~ C C  111, t l I i t ~  111x1'11 ~ ~ 1 1 ~ ~ 1  

~)lcrc?l y tl~fl'rltbe~lt~ i ~ ~ l ~ t l c t , ~  of Llle mnie tllll~g, but ikS it I-VILS f 0~1 i~1  t l ~ i ~ l  I ) ~ I ~ I ~ ~ I I ( L I ~ C C S  01' I)~LI'IS of L I I ( ' I ~ I  ( 1 0  ~iot, 
~tlw:~ys slio~v as I-lrr ~lis~r~lriugs, ant1 vlcea vc1~s:t, Ohis co111tl ~ ~ o t  be ~ v l l ~ l l g  tIi1t~c~. 'J 'JI(~ l ~y~ )o t , I~c~s i~  tfl~i~tr ~I;LIIIC 
~rl~brlrings ~cbpreseu t Illca coolrr 1 )ai8tls of trllc l~ozk~i i i~ l i  eels illso will 11t )L lii, tli c. h c  t,s. 11) 1 l i 1 ~  i 11 t l ~ l i l i ' (  )I*(! I)LI~&I 1 

snl)l)osctl, 11 y Mr. li-hcb~~lzcci ancl posslhlg 11y otdlclrs ir lso, lll~;lll not, ti11 ~)iLi'i~ o f  l>i~on~~~~c~irtlc~s c4orlt,;tirl s l~ i l i c~ i e~ l~  
I I ~ ( I ~ ~ o ~ ~ I I I  LO ~ ~ ~ I ' P o L  i k l  )~YWILLIJ~P i ~ b ~ ~ l * l ) t i ~ i ~  of 111~ 1)11( )t( ) l ~ c b ~ ~ i c ~  Iigh t, i~11tl t11;lt t I I I I Y  tJii1 (1 ( h ~ ~ ~ t l r  / ) ~ ~ I * O S  t ) l  1 )I*( )1111- 

llibllccArj wlll sliotv as i~bsorptio~i mt~~lrlug,.r. 

Wt! will nuw secl LV~I  zbt aclditiollal iizl'o~in;itioil 011 L l ~ s  clno~t~io~ k is all'ortlctl by t,lie ~)hc~llolll ciu~ t lcbsc~*ibcitl ill 

tdlc a~bovc ~ c c ~ ~ ~ i o l l ~  11 ;tlltl 111. 111 tlte light of this rnfol~l11atioll i L  tJ'1)1i+iLI 131'01~ill~'n~~~ is i~llilgill~(1 to 110 ~*oi~si,i- 
la~CetI ag Bollo~vs. ~)i*orninc~nce lins zts base in :L rrfiinn 01' llifili tc1111)e~;~tare 11robal)ly t ~ t  ilI1c& C : I I I + ~ I ~ ~ O S ~ ) I I ~ ~ I ~ ~ ~ ~  
l ~ v c l  c i i~i t t , i~~g 1ig11I 111o1~~ strongly tllaii tllle snrt*onuclin,c! clil'oulosl)htl~e The ~)rorniucbnctb IS cooltlll L l ~ i ~ t l  illis 
I,uso ant1 i~lclc.cbtl coolcr tli tm ille gcui~i~nl ch~*oinosl~l~c~re Wllell t1he ~)rominonce is i i r i ~ ~ ~  Llltb ccillup ol' iillc t l isc i t  
i~I)~ol~bg Rlt ZigliL ~111~~rgi i i ,~!  fro111 tlicb ~lii~oin(~s1)Iiei*~, but oilly zn tl~ose 1~0rt~10i1s I V ~ I ~ T C  tlierc is snllicichiil ;~iulonrl ti 

t ) l '  hgclroqen to cll'cwt al)p~ecial>le absorption , t l l~ps~t 1)o~t~io11s 1~111 co11~e(lllei1tly appear as a (1iw1~ inn~*lcixzg with 
I)~*iglzt ina~giils on cinch sitle ilnv to tlle cm1s~iol-i Erui~i tli~h ~ I ~ L S C .  Wliell iillcl yrlotnincnce is srcil ill i,~*olilc~ till t l lc l  

I~nib, al)sorgiiiou xs taking 1)lwcc nnt'lcil solnewllat tlllfcivnt conelitions o~vzn:: to Lhe c.llai~gcttl aH])clct, ; i~zst~iul. of' 

tllw deusc18 poz*tiolxs of t,Iit. ~ ~ r o n ~ i u c n c c  absorhinq light P~o111 tlic cl~roillosghcrc we ziow liavo il11(l ouittw ant1 
cbc~olm. ~)ortiotis oS thc ~n*ominence r~bso~bing tlie light f ~ o l n  l'hc inam* ailti hottc.ib Pegion b l~t  only niialb .t;l~i~ hasu 
tlocs the llghi, t;l.itvcrsc nnlficient th~clzness to snEeis agp~ecla~hlc al)sol*ption. 

1 iL i iL  greatly intiul)tecI to Mr. I1:veilshecl, F.R.S , f o ~  lais ci8itir:~sni aiicl suggestions ant1 also to tlic v:u*ions 
xncmbcrs or  the st,nA' wlio \vcLrt 011 S P C C ~ P O ~ ~ C ~ ~ O ~ I ~ I L ~ I ~ I  clnt y during llie half - year 111itlt.r consicleulation. 

The aveiaage tli~ection of H ( L  (lark i~lai*kiiig~ changes from. a clirectioa along a merl~liali in ilquat~xiiil 
regions by steaclil y inclining more and Inore tlowards the east until in latitudes higher tlzan about 3s0, tllo 
m d i i n g ~  lie 13ewl-y i110iig a, pai*allel of latitucle. Tliese fcatiures caai be explaiiietl. by the polar retartlati011 of 
-- - . - - -- - - - - - - - - - .- - - - - - .- --- 

I Buss, 0 I)servntory, ::(i, 226, I!) 13. 
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tlie rotat'ion of tllc sun, hilt this rucltures that Glle age o f  the dark iriarknlgs sl-~oultl vary Erorn al~out  S clnyrs 
near the ecluaCoil to about 11(; clttv,.: in lat~tucle 55'. Tlie ohs~rvecl duration of I-1r~ rri,zl*k~ngs is cousistent wit11 
the above value for* ~(llliltorli~l I * P ~ I O I I S  but tllerc sccllis no evltlellce of longtlz* clur:tL~on in l l igl~e~* latitncles, 

2. Dnltlc r n a ~ l a n ~ s  Izcar t l ~ c  llrnl) arc seen to II:LTTC~ alrno~t ii~vtil*it-tbly t . ~  brlgll t t ~ l i ~ ~ g i l l  011 till c? side neawst, tl~tl 
cc-atre. 8incc1 2t l)r~gllt~ 11litrg1n :Lp])ews on ol~1)(osiLp si(ltls 01' the t111rlc I I I Z L I * ~ C ~ I I ~  t l ~ ~ s  two l l ~ ~ l l ~ s ,  :~i1(1 011 both 
sides, tllongh. wit,ll ~ e i t l ~ t c : c * t l  coizt~ust. ~t~llcxl n.rnll tllc. ccntrc of tllc t l ~ s ~ ,  ~t IS coilclutletl tllui, they 111 c~lst~cllct~ 
011 both sltles all t81ic1 tlzllcA hilt thatl s\rllcll llcal* thch lilnl), lillcl bl1lgllt 111:ll'gi~~ 011 t l l ~  111~111 si(k1 IF: O ~ ) S C ~ ~ I ~ O ( ~  I)\' the 
dtwk rrla~kilig I V ~ I ~ C ' I I  ~ ' t i i ~ ~ l l ( ~ ~  to ;i higll~11 level. l!i*on~ tllle tlisttanoc f ~ o n l  the cc1nta1o of tllich t l lw atl wlliclz the 
1ll'lgllt XIliLl'gIlI 0 1 3  tllc l l t l l b  ~ l ( k  ~ J C Z C O I I ~ C S  ~ l ~ i l 3 1 t ~  i l l l i l  ~ L s  \lrl(~~l~ 1 ~ 7 2 ~ ~ 1 1  IIC1ill' t11~ C O ~ ~ ~ ~ L ' C  of t,llcs ( L ~ s ( '  it, is tleclllcct~ 
that tlie tlarli ~~ltll*lring ~*c.iicll~s to k i  llc.rgl1 t fi~rc~l y rnolsc than lo" itbovc Ill(\ lc!vcl OF iI l ic Iwiglzl margirl, an(l 
illat parts of :L p~o~lillleiici~ ~ 1 1 ) o ~ c l  11 llcigllt of! al)o~.zt lo" t lo 1101 cor~tr~ln si-tllicic~llt 11 y(11*og~11 to OXC'I*CISC\ 

iiy~prec~ahlc~ nl)sorljt ~ o l l  of t 11 i1 11~11 t f run1 tllcl cllsc. 
3, A nai- ow al,sorl,tlc)n s t ~ l y  atl t he\ I,asil of p~oillilic~~uiw in 1)~ulilti ail the: lilrlt) IS ~ c ~ c ~ n  1x1 tl~ol*c illlt~ll 25 l)tLll 

cent of tlie tolnl nuu~l~ibr of l~ro~lzinc~nccls photogi*;il)hcct iiz Hrl, llglit tlntl woul(1 Z L P ~ ) C ~ L ~ +  to 1 ) ~ '  t y ~ l c a l  of tlll(h 
nlajorlty of ~~i~olxuilciloc~s tvllclil tll(111' l~nsc is cx:totly at tlio liinf). '1'111s absol*l)txor? strip ha:: a wlcltll of al)ontl 
ti" ailcl it is conclz~tletl tdltiC only up to this height is thcru s-tllYicic.iil 11ytlr.ogcll-l in tllc o z ~ t c ~ ~  ant1 coolc41, 
portions t,o cfl'cc:t 8h~ol~j)tlon of light C~*onx the 11111(~1' 1mi~lior1s of t 1 1 ~  prorr1i11011c:t~ 
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