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&I fhtr my, we hem meammi tbe iaclinatims of dl stlltsble drrk l ~ r k l n l p l  La ULB pm fPOm l@ej to lm 
f mhdvs. All mukltgs latting for one rotation ar mom have, M fsr M p i i r k r ,  bssll mrsrurad, bat &. 
in(lr WB too i,rcqplar in shape t o  have a definite direeion @ted t o  them. In dl, 66 chk 
mwursd, yielding %7 rduea of the change of i n c l h t l i ~ n  a h  one rompkte r o t a h  of the nra A pogradm. 
19 Wbt inclination with eech robtion of tho ~ u n  ia rlearly wen in the nlsjon'tp of maw (rsq fbr @*, 

tho *mrkillg illu~trtr~tcd in K&ikam1 O b ~ r v ~ t o r y  Bulletin Xu. 6 e l ~ d y  ref& W) bat mtm&lp tbaa 
mslly f~gular i t i r~  ill different markin@. Occesionally it happ~m t b t  the i n d W i ~ n  of IP.~, 

pertoin rotntior~, l l~vo ma& a sudden jump (1)~ckm& or kwrvnb)  c . o m w  ria .bhs w, 
8~~14 jump have i ~ ~ e ~ ~  iIeglectied whenever the life of the b r k  ~ k i n g  kw h-pba bshssn t&, an-. 
B ~ W  F O ~ G ~ ~ O M  88 rerorded 011 the Meudon charte. x b t ~ 1 Z j ~  inknuptionv r i t h a  hve 
o~clrrrsd wllil8t 011 tile of sun turned awey from the earth. Such paribilitk eMna bs h b  hrto 

In B study of t h i ~  clu\r~cter where tho q~mntity to be messured is aub* to t m p  inugalftia, g a 
Qxoeptfons t o  tllo fioneral rule, it is desirable t o  a~oid, as far as @bb, pjudim due to m a h d  
of what general hbaviaur should be expected. h oFder to &vdd any Buoh j-t d -aa 
of fnolinatione made and completed before oonaMaring ath tbsy d t *  e h  tb of 

eolar robtim on the va&t;im of the inclination of aith d k  d m  mt.tiaa &t f a  logi.. 

pF~mn.f;stion of the treatment of the deb wid& b~ beePl d@d in thL bslletin, it h to 

first the nffect of solar rotntipn. Aceor- to d ' k m h u j d  t b  Bpkd cbratition kydmga duL 

yhri~8 wit11 letit~lde according to the f o f l o m  : 
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llutet~on \ a 887 ' 

970 911 
Incllrnst tan --- #' 
Cot 0 839 832 1111 1(Og t w  

Change In Cot 0 
. 

The mean value of the change cote for t b  mhg u 0 290 but the meea for 4 
la WtrrQ 

'0 -30 le 0 108 aq socn m table I1 and the value to be expected from d h m b ~ ] r r  s isn of r d u  
For latltude 25 19 0 083 

A eummary of all oru results 1s gven below m Teble II 
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410 g 1 ng f l l latt  1 8 0 - - 4 0  0 471 

The weryge cllmnge of cot 0 for one rotetaon of the wn for all maw bshrssn h&tdm O 
40 U the vears 1923 t o  1933 1s 0 471 Thmr mean latltade la about 2% sad tbe @ rdmbWn of-- 
would mve for t h ~ s  lltltudc the ~ a l u e  o 539 whch la m 8grw-t d w  .(I - m d  - - * 
retardetion wollld e tllc I due  0 471 la agreement wxth o m b o ~ 4  f' 19 

Fve are t11ercfore led t o  the conclua~on that the effeot of p o h  H~w d 8 *ar 
compleh expl.~n?taon of tho progresslr e change m the mnlmAh~n of mW * mmha 

o m c l ~ l a  etrengthens tho 8uppontion that not only is the ahaw o f m h h m  dm bo pdu 

retarbt~on but also t l~c  mchnetaon~~ thcmsel~ es ss found on ~ ~ b * ~ ~ ~ ~ ~  lf 
m%r%s were one~lted rnth equal fisquen~y m d dus&om 8- -w to fl hhw* 
the procedure qdopteii m this and in prevloue bulletma to m a  fm 

hempheres tlhen, sepnrately It aas found m K* 0- bo $3 tU * rw 
l ~ c h h o n  af dark morbg8 m the penod J a n u a v d m  1913 m d w  (bu* rsd (c 

mt of then aquatonal end the amount v a r m  W~ h m d e  To om 
b n  taken namely 1928 to 1930 and the m0-a 

all '' BiQb amIn&v 

tbe approwma,te promdue adoptad m k ~ ~ ~ l o ~ ~  Bm \o 85 Ths--w 
mlua have been obtruned 



These oeluee &re conaiAtent with those found in the pmvioaa bd*, hinto h rcomrtr, 
prooedure there adopted wlliclr haa the greatat effect io high latitub, It wes e w  a t h ~  fi 
i n c l i ~ t i ~  worn ~ a ~ d  by the polar retardetion, a euppmition w~oh is ahen- by ae 
found in tho ppresont bullletin, it neceesitated e certain age of the i n a r w  ia W t~ rrllon fbr 
tion eufiicient time t o  dcbvcbq), and it shown that the ages so deducedl i n d  with Itrtituds m a s  mfly 
thsn the octual duration8 of clnrk nlorkinga (although it is diffioult, from the netme of the cea, to  &- tb 
durotion of marking8 wi tli any nc(?llmcy). Now it is to be noted thet, at any rate in the higher latitudtr, the w k -  
inga elnacly promnt nn ccbstward po~ilion of their polar en& whem tb ~~ bb appr. IPrbrd L, & 
hilh latitudes, they &Itnost in~vwhhly lio along a. p a d e l  of latitude at f)x& fbsb 8-4x1 do wC gpdorG 
l y develop into t h i ~  oricbr~ttlt~iun. If their inclinati'ons ere due Co the polar M o a ,  cr v im wid& ir 
thened by tho ovidonco in 1.11ia l)ullotin, it follows that the retardation maat hsve bsen bpwtipg (r( but fb I@I 
latitudes) beforo tlm dnrk mnrking appear8 at the eurfaco of the sun, i.eb, tbe h alrssdy oDd rfrcm ft @ 
appean, at the solar eurfncc, bud tho origin of the dark marking auat  hem been in exiskncs mm6 BOPlhkC*bb 
time before i t s  apllesrncc nt the snrfaco with 8 large inclination to the meridian of the m. It is tbqatua to 
be supposed thnt tho sol~v clisk~rl~fi~~rc in which the dark m ~ b g  0- ~pemt@ the mrk* d 
the sun beforo tvllc n~nrking ronles up t o  the surface for a period which is p b r  in higher latitadcr. Tho 
is one alternative t o  thiu ~ ~ i p p ~ s i t i ~ n ,  namely, that the sun ie SO ~ ~ t i t u t d  that dark m m m  of be& 
originany dietributed arbitrarily in any direction, ere diffioult of formatrim acept in the p fd  in 

which they we obserred t o  lio on tho surface of the em e t  their &st appesmnm. 

We muat not fail t o  ntc&ntioi\ two conaider~tione which are, at fimt sight, unfavoureble to the .Pin t b ~ t  the 
progressive chnngc of inclinfiidon ifi solely d11e to the poler retardation of the sun's rotation. The m i r e  
change might hnvo hr PIX i~ lvestigated by comparing the averege inolinatim of dl m w h p  at their fUat spFesr. 

on the with fill mfirking~ at eorli successive appearance. If thicl is dme, the avidenre is nol cpiitc 
clearly favo~vobl~ t o  t]l c hypothe~i~.  As d l  bo seen from the fo11dg  table there is a p r w ~  change only 
fa the first few rotntiond nnd no regular ohange . t h ~ ~ -  



lpp """fly t~ r Isun for t l l c  fddurc, of the lnchtim to 8 tbp m b  && w h  9 
1 r k i l l  r l  t O I I H I ( ~ (  I ( (1 f h t  riumhc r of nLH b n t h b  ur the m e  w 6. pr~bv~fs~ ~ k w  

1 I 1111 15  tht o ~ t l c  1 ol rotrtlon IIILI W Y C ~ )  t l ~  1~flc~t  wh~& ZB found by mmadw~ng ds m & d d  dssk 
t 11 t l  11 L\ 1 1111(1( 11l)t( (lly ( o~l f iu lu~d  uuntemupbd And bmndl3 Ge h e  ~e fa& m fram N I B  v 

I h I 11 111 L I I  th(  ~1 r ( h d l l ~ b  ib ~~ff ic1~ut l1  ne Y the 5 due expected &M fhe mte of  pakr re-taa of tJ30 
tllr r ,t it lor L tllc 1 11 1 itlon R lth I itltud~ ~b nut so near the expstt~$ v8an&h T b  s 6-f ur the f s u o ~  
m b  t rblu C 

Change aocordl lg t la I f polar ~ r d a t ~ o n  I a 881 [ om bJ onnb 

Nat~~rallj tha cxpccttd vanmhon depends an the bw of whir fdbkmb bOt )ap f4@!& 

rndtttel t o  doh 111111~ t h~ 1 LM o f  robtson of dairk mwknge patly on .nmG dfhar * 
1, n l d ~  ~ n t l  .i ujln, r m,t of yo1 tr lonhitude In o'prmm ~ e b s ~ e  rnrn& sQopbed d-@]s-f4 h* 
th belat aF ulul~Ic ( ut r n t l  UIIL $1 hlch has be811 b w  * mf  

pt ~cona~ptlou of n hut ur quid b u t  41ly p&odm tm 
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