
GENERALIZATION OF MERCATOR 
PROJECTION

A n  a rtic le  b y  M r.  L . S troh l e n tit le d  “ Le  V ra i V isage de la  T e rre "  (T h e  T ru e  Face o f  
the  E a rth ) has been p u b lish e d  in  ” L a  N a tu re , R evue des Sciences et de leu rs  A p p l i-  
ca tions” ，N o , 3187, Paris, N o ve m b e r 1950, pages 321-340, w ith  an  in tro d u c t io n  b y  M r, A nd ré  
S ieg fried .

R e fe rr in g  to  the  use m ade o f  M erca to r’s p ro je c tio n  in  rep resen ting  the p la n isp h ere , 
the  la tte r  lays  p a rtic u la r  stress on  the dangerous d is to rtio n s  in v o lv e d  as regards land-m asses 
nearest the  p o le . A c tu a lly ,  the  w o r ld  as i t  re a lly  is appears o n ly  upo n  e xa m in a tio n  o f a 
te rre s tria l g lo b e , and ca rtog raph ic  techn ic ians have a p p lie d  th e ir  in g e n u ity  to  the d iscovery  
o f  p lane  represen ta tions tha t w o u ld  as fa ith fu l ly  as poss ib le  p o rtra y  ce rta in  parts o f the 
w o r ld , o r a c o n tin e n t, ocean o r sea. T he  deve lo pm e n t o f  co m m e rc ia l and strateg ic  av ia tion  
has increased the  tendency tow ards “ d e -m e rca to fiza tio n ”  o f  genera l w o r ld  m aps.

M r .  S tro h rs  paper firs t rev iew s the va rious so lu tions  a rr ive d  at in  rep resen ting  the 
te rre s tria l sphere, u n ifo rm ly  designated as projections^ a lth o u g h  in  a la rge  n u m b e r o f cases, 
p o in ts  on  the  m ap  bear no re la tio n  to  po in ts  on the  te rre s tria l g lobe  co rrespond ing  to  the 
geo m e tric  d e f in it io n  o f the  w o rd . W ith  the  h e lp  o f  num erous d iag ram s, he b r ie f ly  deals 
w ith  the  fra m e w o rk  o f m erid ians  and pa ra lle ls  in  p o la r and equa to ria l p ro je c tio n s , m e rid ia n  
and transverse p ro je c tio n s , and ze n ith a l and o b liq u e  p ro jec tio n s . H e  then  exam ines the 
cha rac te ris tic  features o f various p ro je c tio n  g roups  such as co n fo rm a i, e q u iva le n t, and 
e q u id is ta n t p ro je c tio n s , and perspective  p ro je c tio n s  o f the  g n o m o n ie , stereograph ic and 
o rth o g ra p h ic  types.

H e  te ca lls , and illu s tra te s  w ith  figu res, the  cha racte ris tic  features o f  the  m a in  p ro jec tions  
tha t can be used in  rep resen ting  a hem isphere , such as o rth o g rap h ic  and stereograph ic 
p ro je c tio n s , M o llw e id e ，s and L a m b e rt’s equal-area p ro je c tio n s , and others in  w h ic h  none 
o f  the  e lem ents  ( le n g th s , ang les, or areas) are exac tly  re ta ined , b u t w here a m in im u m  is  
sought fo r  b y  b a la n c in g  errors, as in  G u illa u m e  P os te rs  and A i r y ，s p ro je c tio n s , etc. T he  
au tho r th e n  endeavours to  re ta in  the com ponents re q u ire d  in  the  cons tru c tio n  o f  a s in g le  
m ap* H e  m en tio n s  the so lu tions  tha t cons is t in  m a k in g  sections o f  maps in c o m p le te ly  
jo in e d  to g e th e r, such as Professor G oode’s in te rru p te d  p ro je c tio n , B a rth o lo m e w ’s and Peter- 
m a rn i’s s ta r- lik e  p ro je c tio n s , and p o lyco n ic  p ro je c tio n s  re s u lt in g  in  o n ly  s lig h t ly  d is to rted  
yet unconnected  sheets, as th e  In te rn a tio n a l M a p  o f the  W o rld  on the  scale o f 1: 1 000 000. 
H e  also refers to  the  doub le  p e rio d ic  p ro jec tions  o f P ierce, G uyou and M . O . Adam s*

In  o rde r to  o b ta in  p ro jec tions  e x te nd in g  ou ts ide  the  hem isphe re , the  au tho r exam ines 
va rious systems o f  ex tra p o la tio n  beyond the  l im its  o f the  hem isphere , as ex tra p o la tio n  to  
the Southern hem isphere  o f  the po la r s te reograph ic p ro je c tio n , ex trap o la tio n  o f PostePs 
po la r p ro je c tio n  w ith  e q u id is tan t p a ra lle ls , and  various 3600 extensions o f  the  equator in  
m e r id io n a l p ro je c tio n s , as in  M o l l w e id e t  and  L a m b e rt *s equal-area p ro jec tions , P oste l’s 
p ro je c tio n , M . O . A d a m s ’ co n fo rm a i p ro je c tio n  and the  Sanson-Flam steed equal-area p ro 
je c tio n .

T h e  co m m o n  defect o f  a l l  these la tte r types is o f  course the  excessive ly exaggerated 
le n g th  o f the  m e rid ia n s  as one proceeds fro m  the  centre ou tw a rds , as the  ou ter m e rid ia n  
is  g e n e ra lly  tw o  and o n e -h a lf tim e s  as la rge  as the  ce n tra l m e r id ia n .

C y lin d r ic a l p ro jec tions  rem edy th is  fa i l in g ,  as in  equal-spaced p ro je c tio n s , m o d ifie d  
equal-spaced p ro je c tio n s  ixpon a selected p a ra lle l, o r as in  perspective  p ro jec tions  upon  
a tangen t o r secant c y lin d e r. T he  au tho r th e n  f in a lly  comes to  the  p ro je c tio n  th a t seems 
to  h im  as b e in g  th e  least unsa tis fac to ry  o f a l l  those yet devised fo r  rep tesen ting  the  earth 
in  its  e n tire ty , and w h ic h  in  sp ite  o f its  detractors and actua l sho rtcom ings  s t i l l  ho lds  
the  le a d in g  p o s it io n  in  any  atlas : M e rca to r’s co n fo rm a i c y lin d r ic a l p to je c tio n .

O n ly  beyond  the  70th p a ra lle l o f  la titu d e  does the  M erca to r p ro je c tio n  re a lly  m ake  atlas 
scale increases excessive, and fo r  th is  reason atlas p lan ispheres are a lm ost in v a ria b ly  sup
p lem en ted  b y  tw o  po la r sections in  o rde r th a t the  im m e d ia te  v ic in ity  o f th e  poles m ay 
fa ith fu l ly  be represented.



L a m b e rt and Gauss lo n g  ago m ade a de ta iled  in ve s tig a tio n  o f  the  transverse c y lin d r ic a l 
p ro je c tio n , w h ic h  is  ob ta ined  b y  w ra p p in g  M erca to r’s c y lin d e r a round  a m e rid ia n . T h is  
is  a system  tha t m akes i t  poss ib le  to  show  a w id e  s tr ip  a long  the  m e rid ia n  selected, 
in c lu d in g  the  p o la r areas, w ith o u t any undue  d is to rtio n .

Professor C a m ille  V a lla u x  lik e w is e  used th is  m ethod  in  the cons truc tion  o f ocean charts. 
In g é n ie u r L o u is  K ahn  a p p lie d  the  M erca to r p ro je c tio n  in  order to  show  the  p r in c ip a l a ir 
routes on  strips a lo n g  e ith e r s ide o f  a great c irc le .

M r. S trohes fo rm u la  fo r  a satis factory so lu tio n  is  exptessed in  the  fo llo w in g  term s :
“ M ake  M ercator p ro jec tions  th a t w in d  a round o b liq u e  great c irc les , the la tte r be ing  

so selected tha t the  extrem e la te ra l po rtio n s  o f  the  “ su b je c t”  o f  each chart be the shortest 
possib le  d istance away fro m  the  a x is .”

H e  also suggests the  use, in  c o n ju n c tio n  w ith  M e fca to f，s standard p lan isphere , o f five 
charts or maps fa ith fu lly  d e p ic tin g  the  earth 's en tire  surface. These consist o f the  fo llo w in g  :

1. Atlantic : T he  c irc le  o f  con tact a ffo rd in g  the  m in im u m  d istance between the axis 
and the  la te ra l sections o f the  ocean is  the  one b ise c tin g  the equator on the m e rid ia n  300 W . 
and  passing 200 aw ay fro m  the  po les.

2. Pacific : T h e  m a jo r ax is  in  the  v ic in ity  o f  the  lin e  d ra w n  fro m  S akha lin  to 
T ie rra  de l Fuego and b ise c tin g  the  equator on  the m e rid ia n  1600 W . and passing 400 away 
fro m  the  poles.

3. America : Great c irc le  b ise c tin g  th e  equator on the  m e rid ia n  700 W . and tangent 
to  b o th  650 para lle ls .

4. Indian Ocean : C irc le  o f  contact b ise c tin g  the  equator on  the m e rid ia n  700 E , and 
tangen t to  bo th  500 pa ra lle ls .

5. Ancient Continent : Great c irc le  b ise c tin g  the equator on the  o° - 1800 m erid ians 
and tangen t to  the 450 pa ra lle ls .

Used w ith  M erca to r's  s tandard p lan isphere , an accurate and com ple te  representation 
o f the  earth is  ob ta ined  b y  means o f  these five  m aps. T h e y  can be referred to  w ith  
greater ease than  a g lobe  and la rge r areas can be ta ke n  in  at a g lance.

M r, S troh l ends w ith  an exp lana tion  o f the  m ethod  used in  the  im m e d ia te  de te rm ina tion  
o f the  shortest d istance betw een any tw o  p o in ts  on these maps or charts, and its  d irec t 
measurem ent at s ig h t b y  means o f H y d ro g ra p h ic  E ng in e e r Favé,s d iag ram . (1) T he  la tte r 
consists o f a fan-shaped set o f  great c irc les  passing th ro u g h  the  same d iam eter in  the plane 
o f  the  equator, and at equal angles to  one another —  say 100. A l l  tha t is  needed is 
to  s lide  a tra c in g  o f  the  p ro je c tio n  o f  th is  fan-shaped set a long  the axis o f  the  m ap 
u n t i l  the  po in ts  o f a rr iv a l and  departu re  are on the  same great c irc le  or between tw o  
consecutive c irc les . In te rp o la tio n  at s ig h t w i l l  su p p ly  the  shortest route  between the po in ts 
as w e ll as the actual d istance o f  the  rou te  fo u n d , as the great c irc le  im age  on the 
trac ing -paper is  graduated fo r , say, every 1000 k ilom e tres .

H .  B .

(I) See Chart N o. 5603 and tracing diagrams N o. 5603 btt published by French Navy Hydrographic Office, Paris


