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and the Lengths of Rivers

by John A. Wolter

The studv of the cartoqraphic record, because
of the ereat varietv in format and stvle over the
centuries, inevjtablv leads to speculation regard-
ing the oriein and diffusion of a given printing
technique or means of cartographic expression.
Often this speculation is a natural outErowth of
research rvhich has as its central theme the search
for the first cartosraphic depiction of a place or
physical feature. Since earliest recorded history
cartoqraphers have used description of relati,,'e
location, or thc direct ion and distance of a place
from other places.t Eratosthenes devised a crude
earth erid-svstem as earlv as 200 B.C., but only
in the past ferv centuries has location been ac-
complished rvith increasing accuracy bv use of the
geographical coordinates of latitude and longi-
tude; John Harrison's invention of the chronom-
eter in the f irst half  of the lBth century has sub-
sequentlv made the determination of longitude
lelat ivelv easv. The historical development of
these two means of describing spatial location
is well  documented.

The '" 'ert icai dimension, that of height or

depth, has aiso been studied, br,rt  to a lesser ex-
tent. Arthur H. Robinson. Irranqois de Dainvi l le.
and Norman J. IV. Tlirorver have described in
some detai l  the historv and development of dif-
ierent rvavs of expressing the third dimension rn

John A. Wolter is Assistant Chief of the Geography
and Map Division. The article is based on a lecture
presented at  the annual  meet ing of  the Society for  the
History of Discoveries, at Yale Universirv on Novem-
ber 13,  1971. The author wishes to acknowledge the
assistance of Barbara R. Noe in translatine the German
textual material and in the compilation of tables 1
and 2.

cartoeraphic format, concentrating in particular
on the isoline in all its variations.2 Isolines. ac-
cordinq to Robinson, "are the sets of l ines iusu-
allv on a map) that show by their absolute and
relative positions the locations and gradients
rvithin a set of numbers, which set may range
from temperatures and elevations to population
densities or even the blooming dates for
flotvers," 3

Littlc has been rvritten, horvever, lsqnliinq the

historical development of the profiling conven-

tion-the use of profiles to depict the earth's sur-
face or undenvater features, particularly for the

purpose of showing relative heights and depths.

I have explored both bathymetric and hvpso-
rnetric measurement as depicted in profile and
leel that the latter may very rvell have given
birth to the former (as opposed to current think-
ing regarding the isol ine), but this essav is bv
no means a definit ive statement. I t  is a history
and as such is subject to the continual process
of reinterpretation. I hope that my cornments

rvi l l ,  however, st imulate further research. for the

lr istorv- of 19th-centurv cartographr' .  part iculariv

.\merican cartographv, is relat ivelv trnexploreci

and in that rvav, perhaps, is analogous to the

state of cartosraphic art at the beeinning of that
( enturv, u'hen cartographers turned to the use

ol the profi le unti l  something better came along.l
' Ihe 

origin of the profi l ing convention is ob-

scure. Bccause the concept of end-on vierving is

rclat ively simple, i t  is certain to have been used

in remotest antiquity. The use of prof i les in early

mining opcrations and for planning and con-

structing canals ancl rrngation rvorks is docu-

mented in records dating back to dynastic Egypt.
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The tecl iniclue seems to have been revived in the

iate l{enaisiance ancl has passed u-i t l i  modif ica-
r i ^ -  " . . t i . "1 " .1 ' .  in  rg6L l1a61 '  Of  meaSUrement ,

into our own t ime.
As eariv as the second half of the 15th centun'.

lut iel . i  oI t i re sea. or yr i lot books. ryere i l iustrateo
lx'  rouqir coastei prof i les or vien-s of prominent

iandn:ar ' l is as secl l  frorrr sean'arcl ancl oriented
bv  t  o l i i ; . rss  c i i rcc t io r r .  ( ,oas t l i i  l r ro f i ies  u 'e re  i t t -

clucicci ci t l r t ' r '  rvi t l i  or on st:a charts. part ictr lar l l
those r rub l i s i rcc i  in  t l r t :  sca  a t lases  t r r  " \ \ ' agqoners"
, , f  t h , '  r ' . r r  l r  I  i t i r  c e r r t r r r  r ' .  . \ n  i n t t ' r e s t i n c  d e s c r i p -
t ion ot- t i rc Lrst ancl rvort i i  oi  coastal prof i l inq is

c o n t r u r t c r i  i r r . 1  1 i r ' l i r r r r ' n t  i t t r  t . l t t  S t a  a n d  ( ) t h t r

l l ' r i t i ng ,  o t t  ^ \ 'a i iga t ion .  h r - \ \ ' i l l i am IJourne.  a
l6 t l r -ccn tu lv  l : r rg i i s l r  qunncr  and sa i lo r :

Th l ;  : i l s , ,  i s  r - '  r r  r r r , tessr r i t  t , ,  be  done to  fu rn ishc  vqr
a l l  th l  v lcan t  p l : r rcs  o f  the  p la t  o r  cardc .  to  d rarve  the
shaDr' or f :rshi.n oI cuen hcadland or high lande
alonest t  rrcrv c();rst that is needcful l  to be knowne, and
at r l i r : :  I ) ( , \ 'n tc ( r f  t l r t 'compassc the la,nde is  of  that
fashi<,n:  et  houc farr t :  of f  the lande n 'seth in that
fashi . ' l :  er td sr ,  to lnal :e thc fashion of  the landc as
of ten as rhr  lande al tcret i r  thc forme and fashion:  and
last  r ' i  a l l .  at  wh: \ t  povnte of  thc contpasse thc lande
hathc that  shape or fashion:  for  beins vpon one s ide,
thc landc n 'scth of  onc fashion.  and on the othcr s ide
of  another fornrc or  fashion:  Also being neare the
iande i t  rv i l l  bc in onc fashion,  and being far  of f  in
an other fashiorr  .  .  for  there is  nothins morc neede-

fu l l  and rreccssar ie lor  a Scaman. than th is:  to knowe

t l ic  landc rrhen hc seeth i t ,  and there is  no way bet ter

to make hirn rernember i t ,  than to haue notes howe

thc landc dothe r ise vpon euer) 's ide:  and what sreater
inconuenient  c rnav thert '  qrD\\ 'c  bv anv meancs,  than
t i tcrc mav b1'rn istaking c, f  a p lacc:  for  i t  * 'ere twent ie
t imcs bet ter  to be throughlv persuaded that  he knoweth
i t  n, ' t .  than to th inke he doth knou'e i t  not  beinq that
nlac.  For whereas he doth t l r inke tc '  prcucnt  r -he dan-
qcrs,  be nrav wi i l inql_v runnc \?()n thc dangers not
I no rv t r  o i  h i n r .  T i r c re i o r r .  i n  m ; '  r , ; ; i n i o r r  t h r v  can  do
no  i , c l t c r  t han  t L r  i r r r n i sh  t he i r  t ' a cen t  p i aces  i n  t hc i r
p i l r i r  anc l  ca rds  w i t h  t h i s  ma t t c r :  l o r  t he r c  can  be
no th i nLa  be t t c r . '

S i r r r i lar  prof i le-s arc used in con. iunct ion \ r i t i l

l nodc rn  c l r a r t s  an r l  qood  cx r l n l ) l c s  appea r  i n  t he

se i l i r i l  c l i l c c t i o l i s  a r r c l  ad rn i r a i t v  J r i l o t s  pub l i shed

bv  rnos t  o f  t l r c  na t i ona l  l i vd roq raph i c  bu reaus . c
' l  

i r , '  l anc i sca l l ( '  s r . r n ' oun ( l i nq  f o r t i f i ca t i ons  con -

st fu( ' tcr l  c lur inc t l re late 1 7th ancl  ear iv l  Bth
(entrr r i rs  is  a lso i l lustratccl  i r . r  l r rof i le  in mi i i tan '
t rcat iscs and at l : r -scs of  thc per iod.

J ' l rc  i resinninq of  sc icnt i f ic .  or  rneasured.  pre-

c is ion in graplr ic  r ) resentat ion ancl  the f i rs t  ex-
tensivc use of  tht :  bathr-rnetr ic  l t rof i le  appcars
i r r  Luiq i  I icrd inanclo \ Iars iq l i 's  Histo i re fh) ,s ique
dc la  n te r , ;  pub l i shed in  Amsterdam in  1725.
Thc several transects shou'r-r on the profi les in
Corl t du Gollt dc Lion, dratrn sea\1-ard from the
coasts of l{oussi l lon. Langrredoc. an(i  Provence,
arc l ines of sotrncl inqs taken in the Gulf.  In Pro-

./ i les t tu coupc.r du ba.rsirt  de Ia nter, individual

P,of i le of the ocean battorn ds ntcasured uion( di i ierent
tronstcts. Front l farsisl i 's Histoire phvsiquc Cc la mcr.
r725.
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Block-diaqram detai l  i ronr Phi l ippt :  Bt tncl te :  Clar te de I 'ocean'crs l , i<1uatcur.

t lcyrths arc markcd in l>rrsscs r fat i ton-rs l long the
transLr( !s encl i l l rrstr.atcd in prol i lc. l . l : rch lrori-
zon ta l  l ine  i r l )pc r i rs  to  c t lL re i  l i r . c  i r rasses .  l t r r t
l l i c  a i )senc( )  o f  I  r .e  r t i c .a l  sca lc  on  t i re  p l l t c  r ru rkcs
t l t i s  es t i rna tc  con jc . r : t r r ra l .  Dr r  Da i r t r . i i l c  l res  n t> tec l
t l ra t  - \ [a rs iq i i ' s  L 'u r t t  r lu  Gu l f  t  t l c  L ion  a lso  con_
ta ins  onc-  o [  t ] rc  i i r s t  r ,ndenr , , t c r  r l cp t l r  t . r ,n toLr r .s . .

In  1757 Ph i l iq ;pe  I i r rache.  a  I : renr ,h  scosra-
pher .  inc luc icc l  t r ro  r .har  ts  . i  in te resr  i : t  l r i s  ( . 'a r t rs
tt  tabie.; t lc la gtt t tqraplt ie l : i t t ,sir tut:  etr t tuturei i t ; .r ,
The f i rs t  char t .  en t i t l c . t l  Car te  d t - .  i , )L .ca t r  i  ( ; r r
I ' iquateur, orisinal lv pubi ished in 1737. contains

t rvo  pro f i l t - -s .  r r r r t :  o1 ' rvh i r ' I r .  l  l r lan  o f  t i r c  ; r rca  s r r r -
rorrncl ing the is]anci of Iclnanrlo r l t '  - \or.onha

I 7 3  t ) .  i r r c l r r c k ' s  l r o t h  r l l t i r . a . l  r r n c l  l : , r r i z o r i t l r l
rneasLrrcrnents. in brlsse: anrl  toises t i  picr ls or-
2 .1315 r 'e rc ls )  res l tec t i ve l r . .  I t  cou ld  be  r .c ,ns ic le r -cc i
lrn carlv forelunncr of t l rc blot.k-cl i : tgranr. i l  rncAS-
r r l cc l  pc rspcr : t i ve  r i lan ing  rvh ich  { i ves  l  th r -c r - -
t i i rncns iona l  i rnp less io r r  o f  lenr i fo r rn .

T l re  sc - t 'ond  l ) ro l r l c .  ( ' l l t i t l ( ' ( l  C)ou1t , . r i t  i , tn t / ' t  r le' ta  
r r t t : r  t ' t t t r t  d ' , -7 f  r i r luc  c i  L ' - , l t t t c r iq t tc  i ,3 { l  auc i

elso ntcasurecl in bt 'asses. is of :r .  tr l rnstct frr_rrn
\\ 'est ; \ fr ica to I lrazi l .  Br,rache's second cirart,  f i rst
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pub l i shcc l  in  17 i2 .  i s  the  vc ' r l  in te res t inq  and in r -

l )o r ta r l t  Oar t t  t  t t  c r tu f ( . r  du  Cana!  dc  l , t

A I  anc l t r . tn  Th is  p la te  conta ins  a  rn t tch  morc

sophist icatecl r lrof i le of t i re rniddle of the Enqlish

Cl rennc l .  ru i t l r  Dovcr  as  mic l -  o r  zero- l lo in t  f ro tn
u ' i r i c i r  < l i s t l r l c { ' \  : l ! ' ( '  rn t : l s r r ted  no l - t i r  and so t t th .

a r r r l  r ro l t i r c : rsL  ar r t l  so l r t i rn -cs t .  in  r r ra r i l te  i cagLtes .
' I - l r c  

l r t t t l  ch l i l t  i s  a lso  cenera l l v  recoqn izec l  as
one o I  t i r c  l l r s t  p l in tc< i  ch . r r ts  to  s ] ros '  t i re  dept l r
cor l tou l  l i r r r ' .  o r  i sobat l r .  I t  i s  in tc res t inq  to  no te
t l ra t ' I ' i ro r r r r rs  .Jc fTc l rs  r r . i c len t lv  cop ied  Ruache 's
I ' ,nsi islr  C.,henncl cl ' rart.  naminc i t  thc 3l CItart
o f  t l t i  ( , L , a r !  o f  F r a n c t .  I r t c l u d r n g  t l t c  R r i t i t l t
C l tonnt l .  r lh ic l r  l r r '  pLrb l i shcr l  in  A  De.scr ip t ion  o l
t l r c  l l o r i t i t r t ,  P a r l ' ;  , , I  F r a n c c  i L o n d o r r .  1 7 7 1 ) .
Thc rcl;r t ivc posit ions of thc prof i ic an(i  contour
Arr: rcvc'rscrl  on t lr t .  pi l te. ancl t i te northern tran-
scc t  ins t t  i s  o rn i t tec l .  b r r t  in  a l l  o t i te r  rcs l>ec ts  i t  i s
ess t 'n t ie l l v  t l r c  sanrc  char t .

Thc carl icst lncasurcd representation of a topo-
qraplr i< rt ' l ic i  prof i le t i rat I  havc so far unearthed
appeafs ir t  Le Clondarnine's Journal du tcryage
fa i t  .  a  l ' l r tua teur  1 r  and por t ravs  the  resu l t
of his rneasuremcr)t of t l re arc of the nreridian of

Qu i to .  acconrp l i s l iec l  r rnder  ex t reme hardsh ips
clurins the pei lod 1735-45. La Conda-minc and
his cornpanions I louquer and Godin used baro-
nrctr ic pressure to dctcnnine the absolute height
of scvcr' .r l  South American mountains above the
mean serl  ievel of Porto Relln, Guayaquil ,  and

Cailao. Geometric mcasrlrements u-ere used for
i ieiehts ancl locations benr.t 'en t ire nrountains.
\ ' Ieasurernent oi this cquatoriai arc and similar
arcs in t lre hich lat i tudes of Lapland and the mid-
cl lc lat i tudes of l :rance helpccl to cletermine the
lenqtir of thc decrc-e at . , 'ar iops lat i trrdcs. lrror. id-
irrq t lre f irst tcntat ivc ste ps t()\ \ 'arcl :rr.r ' rrrate meas-
urc r r ( ' r ) t  o f  t l r c  ccncra l  ob la te  spht ' ro ida l  s l rape o I
t l ie  car t l r .  .A . l tho t rg i r  qu i te  Pr im i t i re  in  q raPh ic
form *Jrr:n colnparccl to later re preser'r tat ions. La
Condamine's result inq profi lc dot 's indicate that
sorne thorrqht n'as being givcn to t l tc importance
of cor.nparative heiehts in anr. phrsic:al descrip-
t ion  o f  t l re  car th 's  sur face .

\ \ - i l l i a rn  lac lc r r .  the  18 th-centun '  F lns l i sh  car -
toqrapi ier anci srrccessor to Thornas .feffervs. rvas
arnorrr{ t i r t .  f i rst t<r usc the l trof i le frecprentlr ' ,  par-
t i cu la r lv  on  i t i s  cana l  p lans  dur inc  the  la t te r  par t
o f  thc  ccn tun ' .  T l rc  cxanrp ies  in  h is  Nouue l l r
Car te  r le  la  Su is .s r .1 )  J rub l i shed in  London in  177B
ancl rclrr intecl ancl republished unti l  1799, are
t ire lrrost iml)ortant to our discussion. Inside the
lou'cl r igl t t  hancl nrargin there is an outl ine pro-
f i le-a transcct through tr{t .  Blan<'--measured
u' i th thc lc ' , 'el  o[ Lake Gertcr.a as base l ine and
dran'n to scale. in Enelish feet, r .r ' i th notes on
prorninent lanclrrrarks. This is certainl.r '  one of the
earl iest scienti f icelh'  determined hrpsometric oro-
f i les to alrpear on a seJraratelv publ ishcd *op,
r n l n r l r r i ' r , '  h . '  c o ' ' , ' " ^ l  .  + 1 , ^ .  - ^ - "  t. * .  . , r a i 5  s o i r - t ( ' c i l ) c r  i i t a p s  D c -

Detai l  l ront  Faden's Nouvel le Carte de la Suisse,  a h1'psonetr ic  profLle o l  l l [ t .  Blanc and othcr mountains around
Lake  Geneva .

u$;
Sccticm&rgrinti$rfcrffatrgtn"r atM.b.aazJid{r&trzeaZa,7zbntvnt&laPbiryLfuEZ.

'\lCD.k-l7taz atzac d. Ganzc . .. .et.Ztbc*,nZvdtZac?ruFm)'*{la a bAaac&r)fot$t*ttr, ou 4+n &
.fiubndatv tap&,e qdt l.aryzzz .gp'batr&laVaZrdz 2L.onezng pud&tilantD/ot ik-Ta*u&b./17!ot
'adt:ovanl*zt 

dz tryalL lz-lZbe atponau!/t llotza,arl<Vt &?ubt iatihnb& funowydtt*ayair
,rwt/. a, ,?Zf .a7u / ba ctntt ct>r I 'Abai//? Al Dru prar dz /a JItr oz t'iznlz l2//,2 dr 6laft m./z i\)ttn dz JaLt'z

i r. rr"r'' A llan $e-t*o 
'



I ieved to represent the introduction of this tech-
nique. ' \ f tcr Faden the use of this eraphic means
of representinq comparatir . 'e heights seems to
have been qra<lrral lv accepted.

In 1783 the lrrench scientist Pasumot oictured
the  ' \ r rdean.  Pvrenean.  end A lp ine  peak i  in  Ro-
z. ier 's ()bscrt,at ions sur la physique. The peaks are
drarvn in profile and resemble the teeth of a saw.
Dupain-Triel 's prof i le of elevations across France,
on lr is t l - :ap La Franct considerl t  dans les dif-

ferentes hautcurs de ses plaines, publ ished in
Paris in 1791,tt  is bel ieved to be the f int of an en-
tire countr-v. Because there u'ere only some 200
recorcled heights, it is erossly generalized. Never-
theless. this prof i le probablv represents the gen-
eral acceptance of the technique as one \r 'ay to
shorv the vertical dimension, particuiarlv at a
small scale and in a manner .rvhich allows for
close comparison, rvhether of height or of some
other fcature. such as veqetation.

Alexander von Humboldt is of primarv impor-
tance in this discussion, for in his rvork one can
see the beginning of a more formal and scientific
means of exprcssing the vert ical dimension. Al-
though all Hurnboldt's contributions io the study
of geographv cannot be enumerated here, his em-
phasis on the use of illustrative techniques is evi-
dent in the scores of maps, charts. and diagrams
he published over a period of many yean. IJis
traininq in bioloqy and qeoloqv and his travels in
Europe rvith Georg Forster, the botanist rvho had
accompanied Cook on his second rvorld r.oyage,
hacl a qreat effect on Humboldt 's subsequent in-
terests. I I is rrse of the profi le to show a wide
range of qeosraphical distr ibutions may also have
had i ts origins durinq the geoerapher's early ex-
perience as an inspector of mines in the Prussian
civi l  service: subsurface mineral exploitat ion can
be effectiveh' depicted through the cross-section.

Humboldt 's , \ndean profi lc. Geographie dcr
Pflan:en in den Tropenli indern, ein l ,{atur{e-
ni i lde der Anden,'n publ ishcd in Ti ibinsen in
1805, is his earl iest and perhaps his most interest-
ing. '\s Robert Dickinson notes of I{umboldt's
travel in Brazil and Peru:

In a matter of days he traversed from the equatorial
forest to the tundra. the cquivalent [ in environmental
change] of some 5,000 miles from the equator to the
Arctic Circle. He noted, measured, and mapped
changes in relief, plant life, crops, tree and snorv lines,
in a way that had never been done before. To gen-
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eral ize thcse features (part icular ly  important  s ince no
maps were avai lable)  he uscd the cross sect ion or  pro-
f i le .  .  .  .  In Par is.  in 1804, he had a Viennese landscape
painter draw the cross section to give pictorial
representat ion to the general ized al t i tudinal  zones be-
t rveen lat i tudes 10'  north and south [of  the equator] .

The object of this trvas "to bring out the rvays in
rvhich the qreat yarietv of observable phenomena
of the landscape arc associated and intercon-
nected with each other at different places." 15

His famous Profl du chemin d'Acapulco d
Me xico, et de Mexico d Veracruz, rvhich appean
in the Atlas e|oeraphique et phgiqus du roy-
aume de la liouuellc-Espagne,lc first published
in 1B11, rvas designed according to barometric
and triqonometric measurements obtained in
1804. In addition to the data for the Mexican
transect, it contains comparative heights from
other continents. N{ont Blanc in the Srviss Alps
and Mt. Canigou in the Pyrenees, for example,
are recorded on the vertical scale and appear on
the plates in profile. This particular profile rvas
often copied and apparently served as an example
of the technique for a larse number of cartogra-
phers and map and atlas publishers durins the
first haif of the l9th century. Max Eckert notes:

With the depict ion of  heights,  maps became more
useful. At first [map] construction aids were still neces-
sary. One of the most important is the profile or ver-
tical section which is imaeined to be drawn through
the plane.  .  .  .  Just  as one did not  [ immediatc ly]  recog-
nize the true value of the contour rnaps to geography

so i t  was wi th prof i les.  Fi rst  A.  v.  Humboldt  had to
draw his proliles, which he used to illustrate his dis-
cussions on hvpsometry, before we could recognize the
siqni f icance of  the prof i le for  the cst imat ion of  the
orography of  a country or  cont inent . '7

Oskar Pcschel  has rvr i t ten that  " looking at  the qi -

gant ic  g ives us a ccr ta in sat is fact ion:  that  is  rvhv

rve have the desire to know the tallest peaks of the

carth.  But  the name and locat ion of  these

hishest peaks is oniy an object of curiositv be-
cause. much more important. since A. v. Hum-
boldt founded the comparative science of heights,
are the differences in pass heights, and the ridge
lines of a mountain chain. The pictorial represen-
tation alone sives us the possibility of comparing
these relationships." t8

After Humboldt and during the l9th century,
atlas and map publishers graduaily began to
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adopt thc prof i le as a most useful pictorial tech-

n iquc .  In  t l . r :  ear lv  vears  o f  the  cent r rn ' .  numer i -
cal l ists ol tables oI comparatir-e heiehts and

lcnqths  hac l  p rec iominated .  bu t  n , i th  the  1817 and
1B2i  l rL r l r i i ca t ions  o f  I  - \ : c r t '  Gencra l  A t las  o f  the

It:orl t l  .  l rr '  . foirn Tiromson.l" rve begin to see a
t 'harrqc. His introcluctorr '  "Sunrmari '  of Phvsical
( ieo l ra l r l r r "  in  thc  lB17 cd i t ion  ccn ta ins  a  tabu-
lar cicscript ion of the principal r ivcrs'  ienqths ancl
a " l-ablc ol t l rc Snou' l , ine or Lou-cr Limit of
( longe l r la t ion  o f  I ) i f fe ren t  l -a t i tudcs .  .  .  . ' '  In  thc
1B21 c 'd i t ion  t i rc  snou '  l inc  tab le  re rna ins  the
sanrc .  b r r t  t l r c  r i l c r '  l cnq th  tab le  has  evo lvec l  in to  a

P i c t o r i : r l  t c 1 r t i  s n 1 1 1 3 1 i 6 1 1  6 f  l l r ,  c o l l t p a r a t i v e
lcngth .  o f  n ta  jo r  r i vc rs  th ror rqhout  the  u 'o r ld . ' "
f  i r c  1B 1  7  cc i i t ion .  hcxvev t ' r ' .  a lso  conta ins  a
dor r l r l r ' -1 ra r r '  ( , ' o r r t  l ta ra l i t ' t :  I : ie t  o f  t  l t t  I I  c igh ts  o I
t l t c  Pr i t t c ipa l  I loun tab ts  anc l  Ot l te r  E le  i ,a t ions  in
t lr t  I l 'or ld. Tlr is plate. br '  \ \ ' .  and D. Lizar oI
Ec l inburqh.  inc ludcs  an  ingcn ious  locar iona l  de-
vi< e antl .  rr i th rr-r inor variat ions. is found in manr'
r l i f fcrcnt at iascs pubiishccl from about 1817 to
1 840.

'-',1
="y'

Althoueh I have. of necessitr', confined the
niajor  part  of  mv research to contparat ive piates
in at lases,  comparat ive v ierr 's  u.ere also publ ished
separatelv and manv { ine examples are extant .
The  An te r i can  . l ou rna l  o f  Sc ience .  and  A r t s  i n
1821 .  f o r  cxamp le .  con ta i ned  t h i s  ad r - c r t i se rnen t :

NIap of  \ lountains.

Cummines and Hi l l iard of  Bosron,  havc just  publ ished
an cngravinc prcscnt ing at  onc v iew, thc comparat i r .e
heiehts of  thc pr incipal  mountains in the rvor ld.  wi th
corrcct ions.  and uprvards of  one hundred addi t ions of
the pr incipal  American mountains.  Wc havc a copy of
t l t is  r rap arr<l  t i r ink i t  wcl l  u.or t i r ; -  of  bcing possessed.
both for  geographical  and geolor ical  purposes,  as i t
l r rodrrces,  a. t  I  col t l )  d 'oei l .  an i rnpression.  ior  rvhich no
dcsc r i p t i on  can  i r t ' : r r r  adcqua t t  subs t i t u t c .  The  a l r -
l rcxcd heiqhts.  lat i tudcs and nantes,  c i r ,e thc rnost  lm-
portant  part icular  inf  ormat ion.  and thc map neat l ) ,
rnountcd.  colourcd : ind varnishcd,  forrns a handsornt :

J ; e r l r i u r  p i c t u re . ! 1

European publ ishers u 'ere : r lso proclucinq scores

of cornJtarative r.ietvs on both larqe ancl small
scales.  ( iernlan cartographers coined the terms

I
I

Franz Pluth 's Hcihen Charte represents one ol  thc many sty lcs of  comparat i t 'e  p lates.

. ,1  ' . I  ' :
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"Compara t i t e  He igh t  o l  t he  P r i nc i pa l  J I oun ta i ns  and  O the r  E l c t , a t i ons  i n  t he  l l o r l d , ' '  pub l i shed  i n  1823  b t '  F i c l d i ne

Lucas, Jr., iz .'\ Gcnerai ..\tlas.

"i];th."f;

;1 ,.'f
J

:F
Pu

"Hcihentableau" and "I-Icihenbildcr" to describe
them. "I{cihcntafeln" n'as also used to describe
those vieu's u'hich covcred smaller areas.

Henn S. Tanner's J-tu'  Anterican l t lar, pub-
l i shed in  Ph i ladc iph ia  in  i t l23 .  h :u  a  s rna l l  corn-
parativc insct on i t is , l Iap r, f  l torth . ' lnrrr i ta. In
the  1825 ec l i t ion  o f  the  .4 t ias .  a  much more  e lab-
orate rel)resentrt ion of heiqhts end lcnghs ap-
pears on rha . l Iap oi Soutl t  Atncrica.tt  \ Iountains
are shadccl to qir-e t irc appearance of clepth, and
river lensths are r lepicted in a lr ishlv str ' l izcd
form u'hich is not oiten Iounci in othcr et lescs of
the period.

Thcre ale se vcral \ \ 'avs oi ,rrrr. ,  o, irrr. l  rnoLrn-
tain heights pictorial lr ' .  

" i l  
of *hi.h s"ern to havc

l>een in t roduced c l t r r inc  the  hrs t  l te r t  o f  the  19 th
( entrrn' .  Franz l) luth's I l i ihen (, ' /rarl ,  . : ' r  yrub-

l i shed in  Prequc  in  1823.  i s :u r  cxarn l ; le  o f  a  s tv le
(:urrcnt in Geunanv ancl Ccntral Euroy;c end .r
direct clesccndent of P:rsumot's 17Bll  sarv-tooth
pro t i l c .  \1ax  L lckc l t  t ' e le t ' s  to  i t . rs  " {cnc la l l r
rcser r rb l inq  lonq and po i r - r tcd  i t : i c les"  and c tn t -

plains that such "1; ictur(rs :rrc monstcrs' '  :r

rvi th too much ' , 'crt ical cxa{qcration. l l . rev clo
lack  the  v isu : r l  lppeaL o f  t l r c  n to rc  p ic to r ia i

p ro i i ies .

\ lr .rclr rnore plcasinq to the eve :rre the com-
r r . r r r t i r  e  n r n l r n f t i n  l t r i l ' l r t  r t l . r t e s  i r n r r r  I  C " n p r a l, , . . : , . .  1 , . . . . .

.1 t las . - "  bv  f ie lc i inq  LLrcas . . | r ' . .  pLrb l i shed in

Balt imorc in 1823 and perhaps the f irst Ameri-

l*
' r l
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P i c t o r i a l r e p r e s e n t a t i o n s o l  d i f r e r e n t r i t , t r l e n g t h s u ' e r e a l s o  l t o l u l a r i n t h t l 9 t h c e n t u r ) . T h i s e x a m p l c i s l r o n L u c a s
1823 General  At las.

can atias to contain a comparative plate derived
flom thc Lizar vierv mentioned carl ier. Vander-
maelen's Atlas unit,ersel de gloqraphie,26 pub-

I ished in 1827 in Brussels. contains a colorful
T'abltau comparati f  dcs principales hauteurs du
gloDc. Shou'n on the plate arc a bal loon svrnbol
for Gav-Lussac's 180{ bal loon ascent. the l imit
o I  r ' e - e t e t i o r r  i n  r l r i .  c r s c  6  t t 7 7  m e t e r s ) .  t h e
l ieishts reachcd br Hunrbolclt  and Bonpland in
the South . ' \rnerican ^\ndcs. ancl the rnaxirnunr
alt i tude rvhicir t l rc . . \ncican condor attains in
f l ieht.

I l ] r rs t ra t i r  e  c len ic t ion  o f  cornnrmt i r -e  r i ver

lenc t l rs  keJr t  pe ,  c  u  i th  those o f  rnounta in  he ieh ts .
As neu" <correphicai knorviedse became avai l-

able. this u'as ref lected in increasinslv sophist i-
catcd pictorial representations of thc major
r ivers of the rvol lcl .  Part icularlv notel 'orthv is the
cxpedient cun' ing of the American r ivers on the
comparative plate from Lucas' previouslv men-

t ionecl 182l l  General Atlas. A map of t i re prin-
cipal r ivers throughout thc rvorld. in l  anner's
1836 L 'n  i i ' r ' r ' sa !  A t la r . :1  adds  tex tua l  rna ter ia l  to
the sanre pictorial represcntation. I t  should be
notccl that al l  t i rc r iver lensths in t irese maps are
selcct ivc. u' i th onlv tht '  nrajor r ivcrs for each
('ol l t incnt siro$'n.

Atlas plates u'hich cornbine n'orlclu-ide com-

Perisons of borir selectecl mountain heights and
rivcr '  lcnqtirs beqan to appcar aboLrt 1826. \ \-e
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Bul la 's  T:rb leau comparat i f r  one ol  the mort  comprehensiue and detai led comparat i re p lates,  tncompassinq c i t ies,

bal loons,  snow l ines,  r 'ater la l ls ,  and t lLe I ' )syr t ian p1' ramid;  t ts  :uel l  os r i ters and t tout t ta ins.

rnd  lon ! i tude o f  r i ver  sor l r ( 'es  iu rd  thc  qenera l

c l i rec t ion  o f  the i r  rna jo r  t l cnc is  bv  < :o t t rpass  c l i -

rcc r t io r r  i .  e lso  ind ica tec l .  
' I ' l re  

l re  i ' rh ts  ru i r i ch  thc

l ra l loon is t '  (  la r ' -Lussac  i  21 .  I  ; ' t  p iec ls  i r r  I  [ ] [ ) ' l  t

i lnd .\  t .  Brioschi i  25. l ' f5 picds t : I t t l rned ls

shown.  . \ l so  inc luc lcd  is  thc  a l t i tL rd ina l  i i rn i t  o f

l)erpetual stro\v r lnd t ire tree l inc ior lroth clcr: i-

r luous  and (  on i fe rous  t rees .  and co lo r  i s  used to

Ci f fe rcn t ia te  the  cont inents .  I t  i s  t rne  o f  thc  l ines t

l lnd most conrirrchensive fel)resL'ntat ions that I

l rave consir lerecl.  ' \  cletai l  oI the rvnterfal ls scc-

t ion  o i  t i re  p l : r te  i l l us t ra tcs  t i t c  t t se  o f  svnrbo ls

lor \ .e getrt ion tvl)es. Smith's -\ ' t ' i r '  Ge neral

, ' ! ! la r . : ' '  p r . rb i i shed in  I -o lc lon  in  l l l i l 6 .  con ta ins

i l  plate that is similar in eppearance, but not

-l

I

l rave  e l reac lv  no ted  Tanner 's , l Iap  o f  ,Sout l t
America. rvlr ich contains an carlv erarnple of this
trend. \ \ ' i t l r  t l rcsc nerv :rt las l) iatcs. rr hat could br--
ca l led  t i re  " i l l us t ra t i ve . "  o r  p ic to r ia i .  uav  o f  ex-
pressine cornparativr: rclat ionsir ips reaclres rts
l inest rcr;r 'est:ntet. ion. l ' l rcv shorv :r markcd ad-
vance in  thc  i rnag ina t ivc  use  o f  co lo r  and svnrbo ls
and in  t i re  u ranner  o [  c icp ic t inq  i rc iqh ts  and
lcnqths .

Sometirne after 1[]26 I iui ia ploduced thc
Tab leau r 'ompara t i t ' , : \  ano ther  one o f  the  f i rs t  to
sho'"v both ireights and lensths. 

' l -he 
pLate also

includes. ior conrltarison. i l lustrat ions of u'aterfal l
hc i ! ' l i t s  rn r i  the  hc i r lh ts  o f  the  l t rsPr i : rn  pvnmids
and seiected I iuropean bui ldinqs. 

-f l te 
lat i tude
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ouite as detai ied as Bulla's. These two compara-

t ive plates and one from Joseph FI. Colton's 1852

General Atlas 'o represent rvhat could be cal led

the "diagonal str ' le": the mountains are arranqed

br hei3ht i : :  : . :cerdi lg orcler from left  to r iqht.

and the r ir-er iengths are l ikervise arraved across

the top of t i re platc. fronr r ight to left .  This kind

o1 olate \ras st i l l  used in G. \ \ ' .  and C. \ \ ' .  Coiton's

|BBB Cerrcra! Atlar.:1 but appears in ferv at lases

a l tc r  tha t  da te .

A dif lcrcnt techniquc for depict ing compara-

t ive lrciclrts and lenqths is found in A J'ew Lini-

t 'ersal Atla.,  .  l rubl ishecl in 18'16 bv S. A.

N{itcl icl l . : ' '  
' I ' l i is 

plate is an example of rvhat I

u' i l l  cal l  t l rL'  "t 'enter peak stvlc." rvi t l i  the moun-

la ins  c  iL rs t t ' r t ' d  in  t l r r  rn idd lc  l t t r t l  t l r c  r i ve l ' s  shorv t t

cxr eit l rcl  sir lc. Not nearlv as comprehensive as

the "diaqonal stvle" but st i l l  as pictorial ly ap-

pcal ing. i t  is included rvith minor variat ions in

man"- different atlases for r. period of some 20
vears or more. As latc as t866, Johnson's Nea'
I l lustrated Famil l ,  At las3" includes a similar
plate, but the str ' le has ciearh' deteriorated.

Therc are man1, other r.ariet ions in str ie tvhich
n'ere introducecl about rnidcenturr..  The highly
stvl izecl "doublc hemisphere stvlc." in r lhich the
trvo hemislrheres of the globe are shou.n n-i th the
(omparativc mountain hcights arranged belou,
and the  r i ver  lens ths  abor .e ,  i s  exh ib i ted  in
Lange's Geographischcr I I  andatla.s i lbtr al le
' I ' he i l , :  

dc r  Erdc  o f  1866. : '  Anothcr  p la te .  in
I  a tn to r  a r rc l  - \ l c rn l l ' s  Amer ican I ]ou . reho ld  and
C'omnrerciaL ,4t la.r.  pubi ishcd in 1874.::  is also
s tv l i zed  br r t  to  a  po in t  o f  d i rn in ish inc  e f fec t i ve-
r rcss .  

' i ' l r t ,  "s ing lc  hcr r r i sp l rc r t '  s t r l r " '  te l r  be  seen
irr a lr latc irr  

' I -raugott 
lJrornmc s Atla.r :u A. u.

Hunrbo ld t ' . s  l iosn tos .  l85  1-51  . : " 'T l iese  s tv les
havc continued to f ind expression in one rvav or

The  same  cha r t  as  i t  appea red  i n  t hc  1823  and  t he  I 86 l  ed i t i ons  o l  Ado l l  S t i e l t r ' s  Hand -A t l as .  The  l a t e r  ed i t i on
(be low \  r e f l ec t s  t he  knou ledge  ga ined  t h roug i r  exp lo ra t i ons  i n  A l r i ca ,  As ia ,  and  An t c r i co .

; i r
' : l i
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anotler up to the present time.
I would like to examine briefly another some-

rvhat different rvay of expressin{ vertical dimen-
sion. \Ve have seen the general manner in rvhich
the illustrative technique of height and length
depiction developed. The "scientific" technique
of representation, as I rvil l  call i t for lack of a
more appropriate term, is less pictorial than the
illustrative method and tends to resemble graphs,
although the comparative profile idea is re-
tained. This style also had its origin in Hum-
boldt's early work. beginning rvith the Geographie
der Pflanzen.

One of the earliest scientific profiles is found
in Adolf Stieler's Hand-Atlas of 1823.3? The
Hijhen ilber der Meeresfl i iclrc in transparenten
profi.len appears in increasinqlv updated form in
almost every edition of this magnificent atlas from
1823 to 1861 ; for example. there is an increase
in the number of recorded rnountain heights in
Asia and Africa durins this period. Bromme's
Atlas :u A. t ' . I{unboldt's Kosntor. rnentioned
above, also contains a similar plate. Both atlases,
hor.r'ever. are selective in the nerv additions thev
show from vear to vear.

Heinrich Berqhaus' Atlas t 'on,{sia, 1828-56,38
contains an interesting earlv profile on the Karte
uon Assam, published in 1834. Like i l lustrative
profiles in coloration and stvle of presentation,
shaded to present a conical or rounded appear-
ance rvith snorv line shorvn. it is also similar to
many of the scientific genre. This style is found

A chart lrom Berghaus' Physikalischer Atlas (/852)

showing the dist r ibut ion of  uegetat ion in uaious moun-

tain ranges.

in several of the midcentury and later thematic
atlases which depicted in detail different features
of the landscape. Tanner's 1825 South American
map profile, although classed rvith the illustra-
tive school, may very rvell be an antecedent of
this profile.

Berghaus' Physikalischer Atlas of 1845 and
1852,3e and A. K. Johnston's Physical Atlas of
Natural Phenomena, published in Edinburgh in
1848 and in Philadelphia in 1850, both exhibit
the same sophisticated scientific pictorial tech-
nique which has so many variations; for example,
each atlas contains a plate representing the dis-
tribution of rvorid vegetation trpes in both ver-
tical and spatial dimensions. Almost every plate
in the early thematic atlases carries some form
of vertical expression.{o Max von Svdon"s tr'Ieth-
odischer Hand-Atlas of 1853 contains manv color-
ful diagrams rvhich illustrate the relief of various
smaller regiorx. There are several other varia-
tions of this profrle type rvhich could be de-
scribed; however, either iliustrative or scientific
comparisons r\''ere made in virtually all atlases
published during this period, and some atlases
used variations of both.

The comparative plates depictine mountain
heights and river lenqths, from the 19th-century
"heyday" of the technique. could be considered
the visual expression of a methodological era in
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Max aon Sydow used both pictorial and scientific pro'

files in this plate lrom lris Methodischer Hand-Atlas,
published in 1853.

the development of geographic thought. Svstem-
atic description, comparison, and classification in
geography had their origins during tl're lifetimes
of Humboldt and his contemporary Carl Ritter.
Both men made major contributions to the devel-
opment of geography and it is from this period
that u'e date modern scientific geog"raphy.

At the beginning of the century there rvere ferv
accurate maps of any scale available for most
areas. There was no better way of comparing
relations or connections between sets of phe-
nomena in the same area and from one place
to another than the comparative profile. The
decline in its use is directlv due to the increase

i;,.i,^' .. ir,rt+"r

. -  l \ '
:..-.t=.

in large-scale topographic mapping for most areas
of the world.

Environmental perception also seems certain
to have played an important part in the creation
and development of these very elaborate and
exaggerated styles of graphic presentation. Ob-
jects seemed larger, distances e3eater, heights
higher, and lengths longer in the early part of the
century. Geographical and physical dimensions
became more manageabie-and less exagger-
ated-as the century drew to a close. Dis-
coveries of mountain heights and river sources
and lengths proliferated and the blank places
on maps were gradually filled in.

As a measure of geographical exploration and
discovery, both the profile and river comparisons
are certainly of some value, even though most
representations are highly selective regarding

\.-.. g

fl
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\  fountai  ns
l 9 7 l  i B 9 9

\Vorld [Jn- lB7+
,\lmanac* rivaied Colton

Atlast

I  B 5 I
IB52 Humboldt  lB50

Colton (Bromme) Johnston
in pieds

tB36 iB30 tB lT
Tanner Srnith Thomson

EUROPE
\I t .  Blanc
NIt .  Etna
\{t. \"esuvius
\ I t .  Snowdon
\{ t .  Elbrus
Pico

ASIA
Dhaulagiri
Lebanon
\I t .  Ararat

AFRICA
High Atlas
Tenerife

AMERIC,\S
Chimborazo
Long's Peak
Mt.  Washington,  N.H
Popocatipetl
Sorata

1 5 , 7 B l  1 s , 7 6 0
n, t22 10, 876
3,8+2 3 ,  B00
3 , 5 6 0  3 , 5 5 4

l B , 4 8 1  l B ,  s 2 6
7 , 6 t 5

26, Bt0 26,820
1 0 ,  1 3 l
1 7 ,  0 l  I  t 7 , 2 0 0

I 3, 665
t2, t92

20,  s6 l  2 t ,+24
t4,256
6 , 2 8 8  6 , 2 B B

t7 ,BB7 17,800

1 5 . 7 5 0  1 5 , 7 3 0
10, 874
3,  932 3 ,932
3 , 5 7 t  3 ,  5 7 1

1 B , 4 9 3
B, 0s7

28.O73 26,862
r  l ,  050  I  l ,  050
t7 ,  t t2  17 ,265

t2 ,236 \2 ,236

9 l  L r L  t l  a 4 n

t 3 , 5 7 5
6 . 4 2 8  6 , + 2 8

l 7, 884
21,  286 25 ,400

l + . 7 6 6  1 5 ,
I t .  400
3. 636
3 . 5 0 0  3 ,

1 6 , 6 9 8  t 7 ,
7. +28

20. 100

A tu'l

16, 696

26. 345 28,000
r0 ,000 r  r ,030
16, 200

1 2 . 5 0 0
I  l ,  454

1 5 , 7 B t  1 5 . 7 3 5  1 5 , 6 6 5
1 0 , 9 6 3  1 0 . 9 6 3  1 0 . 9 5 5
3 , 8 0 0  3 . 9 7 8  3 , 9 3 5
3 ,  5 6 8  3 .  5 7 1  3 , 5 t 7

1 6 ,  4 l  I
8 ,000 7 .223

26.262 26,462 27,677
9 , 5 0 0  9 , 5 2 0
9 , 5 0 0  9 , 5 0 0

1 2 , 5 0 0  1 2 . 5 0 0
t2, t7t 12, 358 t2, t76

2 t , 4 4 t  2 1 , 4 6 4
1 5 , 0 0 0
6, 634

t 7 , 7  t 0  t 7 , 6 7 4
25,250

:l '
571
796

6, 620
t 7  , 7 2 0

*\l/orld '4lmanac and Book of Facts, published by the Newspaper Enterprise -'\ssociation, Inc., New York.
lThe Unrrcaled,4tlar, published by the Philadelphia Public Ledger.

Table l .  Comparat iue mounta. ;n heights,  as recorded in uar ious at lases l rom 1Bl7 to 1971. Measuremef l t ;s  in leet ,
except where noted,

what thev include. These l t lates did record
advances in scientific and technical knowledse.
and heights and lengths changed from time to
time as ne\v and bctter measurinq instruments
rvere made available. A comparison of the rneas-
ures recordcd from lBl 7 through lB99 rvith those
of 1971 (see tables I and 2) reveals ser,,eral dif-
ferences, parricularly or-rtside the European con-
tinent. Delavs in shorving new information mav
be due in part to the at las publ isher, u'ho nas
probablv reiuctant to make small chanqes on his
plates. Some ci irect copving, such as bet\ l ,een
Smi th  (1830)  and Co l ton  (1852) .  car  a lso  be
seen. Chanqins print inq techniques, the gradual
transition from enqravine to lithography, and the
introduction of ccroqraphy (u,ax cngraving)
were also ref lected on the plates as the centurv
lvore on.

The technique of prof i l ing, as an i l lustrat ive
method for comparisons of heiehts betrveen and

arnong continents and mountain sl'stems, is sel-
dom seen todav. River lengths have. for the most

I)art, been consisned once again to tabular form.

A few school atlases-usually the iast holdout of

anv cartographic format-still contain a few com-

parative examples. Perhaps, as Carl Troll, an

erninent European geographer, has said:

Onc could say that modern rel ief presentation on
physical maps gives sufficient indication of elevations.
But the distr ibution of certain features, e.g. vegetation,
sett lements, the snow I ine. ctc.,  cannot be determ.ined
from these maps, not even onas with larger scales.
It  is rvorth noting that those graphic means of por-
trayal of a third dimension created under Humboldt
greatly excel over our modern products. .  .  .  I t  would
be greatly appreciated if the lost tradition is taken up

again in the preparation of a national atlas.'

If Troll's recommendations are followed rve

nlav see the reintroduction of this excel lent



t
sr
'l

200

Rivers
l 97 l  lB99 lB74

World Unrivaled Colton
Almanac Atlas

lB52 lB50 1844 1836 1830 1826 lBlT
Colton Johnston Maps, Tanner Smith Lucas Thomson

S.D.U.K.+

EUROPE
Danube
Dnieper
Don
Loire
Po
Rhine
Rhone
Thames
Volga

ASIA
Brahmaputra
Euphrates
Ganges
Hwang-ho
Indus
Lena
ob

AFRICA
Congo
Niger
Nile

AMERICAS
Amazon
Colorado
N{ackcnzie
Mississippi/Misouri
Ohio
Orinoco
Rio de la Plata
Rio Grande
St. Lawrence

i , 7 7 c  i , 7 2 5  l , 6 3 0  l ,  8 3 3
t , 4 2 0  l , 2 0 0  l , 3 9 0
t ,224 l ,  300 1 ,000 980

62s 600 570
4lB 340 430
820 600 960 820
504 580 490 442
209 220 2t5 2rs

2 ,293 2 ,400 2 ,200 2 ,190

l, 800 1,400 l ,  500 2,200
t , 6 7 5  l , 7 5 0  t , 7 8 0  l , 8 4 0
l ,  5 5 0  1 . 6 0 0  l ,  9 6 0  l , 8 5 0
2 , 9 0 3  2 , 7 0 0  3 , 0 4 0  3 , 0 4 0
l , 9 8 0  2 , 0 0 0  1 , 7 0 0  l , 7 0 0
2 , 6 s 3  2 . 4 0 0
3,461 3,000 2, 890 2, 890

2 , 9 0 0  2 , 9 0 0  l , 7 0 0
2,590 3 ,000 2 .  500 2 ,000
4, r32 4, 100 3,200 3,200

3, 900 4,000
840

2 , 6 3 5  2 , 3 0 0
3,860 4 ,650

981
l ,800 l ,  570
2,300 2 ,500
l ,  885 1 ,800
l ,900 2 ,200

l, 800
2,200

3 , 7 9 s

2, 350
4,490

1 , 6 0 0
,  , q i

l ,  800
2, 050 t, 800 t , 9 3 0  2 , 3 0 0  l ,  l B 0  I , 8 5 3 700

l ,  496
i , 0 8 0

960
520
352
600
s60

2,400

t', +gi
l , 6 8 0
2,28O
l, 960
2,400
2,320

2,240

3,200
800 700

2, t20 1,600
3,560 3,500

l , 352  i ,  t so
l , 920  2 ,  130

l , 6 3 0  2 ,  1 0 0
l , 0 5 0  I , 3 0 0

860 I,  100
620 600
380 470
830 840
540 480
2+0 220

l, 900

l, 500
l, 360
l , 3 5 0  1 , 8 0 0
2 , 4 0 0  2 , 7 0 0
l, 700
2 , 5 0 0  2 , 8 0 0
2,800 3 ,000

l ,400
2 , 3 0 0  2 , 3 5 0
2 , 7 s 0  2 , 6 0 0

3 , 7 0 0

2,450
4, 100
l, 050
l ,  750
2,200

I , 8 3 3  t , 6 0 0  l ,  3 0 0
l ,  390 I ,  140 l ,000

980 800 800
520
430
840 700 600
5 1 0
2ts  2 ls  200

2,  190 I ,600 2 ,600

2,200
l , 8 4 0  l ,  5 3 0  l , 2 0 0
I ,  850 l ,  500 l ,400
3,040 2 ,000 2 ,000
l ,  700 l ,  700 1 ,000
2 , 3 7 4  2 , 0 0 0  l , 5 7 0
2 , 8 9 0  2 , + 0 t  2 , 3 0 0

? ?
2 , 6 7 0  ?  ?
3 ,000 2 ,0oo 2 ,000

3, 350 4,000 3, 100

i, ioo i.++g i, ooo

3, 900
690

2,500
3, 160

950
l, 600

1 , 0 5 0
l ,60c  l ,  380

2, 000

t ' ; ; ;

1 . 9 0 0

*Maps oJ thc SocictyJor thc Difusion oJ UscJul Knowlcdge (London)'

Table 2.  Comparat iue r iucr  lengths,  as recorded in uar ious at lases l rom 1BI7 to 1971. Measurement i t  in  mi lcs.

and easily understood scientific means of com-
paring heights and lengths. We rvill, however,
probably never again see the elaborate, ex-
uberant, and colorful illustrative plates that were
so popular a hundred or more years ago. We

can larnent their pasing, for they are ceftainly
fascinating to peruse and a pleasure to view-
perhaps the next best thing to viewing the moun-
tains and rivers themselves.
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NOTES

t For an excellent summary of the accomplishments
of the classical Greek geographers see F. Lukermann s
"The Concept of  Locat ion in Classical  Geography, , '
Annals of  the Associat ion ol  American Geographers,
51 :194 -210  ( June  1961 ) .  He  po in t s  ou t  r ha t  l oca t i on
was the central concern of the Greek geographers, as
it is of modern geographers, and that the Greeks de-
veloped the science of geographical dcscription.

'Ar thur H.  Robinson, "The Genealogy of  the Iso-
pleth,"  Cartogtaphic Journal ,  B:49-53 (June 1971).
See especia l ly  the diagram on p.  50 depict ing " the
fami ly t ree of  the isopleth."

Frangois de Dainville, "De la Profondeur i I'AIti-
tude," International Y earbook ol Cartography, 2 : 150-
160 (1962).  Translatcd by A.  H.  Robinson as "From
the Depths to the Heights,"  Surueying and Mapping,
30 :389 -403  (Sep tember  1970 ) .

Norman J. W. Thrower, "Edmond Halley as a The-
matic Geo-cartographer," :lnnals of the Association ot'
Americ an G e o gr  ap h e r  s ,  59 :  652-676 (  December I  969 )  .

"  Robinson, p.  49.
'The late John Kir t land Wright 's  Human Nature in

Geography :  Fourteen Papers,  I  925-1 965 (Cambrioge,
Mass. ,  1966) contains three essays of  part icular  in-
terest. "On Medievalism and Watersheds in the His-
tory of .American Geography" has a Lizar comparative
plate for illustration in figure 5 (the dust jacket uses
the same plate) .  "The Heights of  Mountains:  'An His-
torical Notice' " is a short history of mountain measur-
ing, and "Notcs on Measuring and Counting in Early
American Geography" contains a plea for a history of
the dcvelopment of what he calls vertical
geomensuration.

6 A Regiment t 'or  the Sea and Other l \ r i t inss or t
Nauigat ion,  by Wi l l iam Bourne of  Gravesend, a gun-
ne r  ( c1535 -1582 ) ,  ed i t ed  by  E .  G .  R .  Tay lo r  (Cam-
br idge,  England,  1963),  p.  250-251 (Hakluyt  Society
Second  Se r i es  No .  CXX I ) .

0 For illustrations comparing l6th- and 20th-century
coastal  prof i lcs as depicted in p i lots of  the per iods,  see
The Hauen-Finding Art ,  bv Eva G. R. Taylor  (New
York ,  1957 ) ,  p .  169 .

"  Luig i  Ferdinando Marsig l i ,  Histo i re physique de Ia
rner ( . ' \msterdam, 1725).  The f i rs t  sect ion of  th is book.
which deals wi th the prof i le,  was publ ished in Venice
in 1711, thus predat ing La Condamine bv some 20
years or more.

'De Dainvi l le .  p.  392.  According to Cornel ius Koe-
man, a leading Dutch historian of cartography, Peter
Bruinss compiled a manuscript map of the Het Spaarne
River in 1584 which showed a contour line in midchan-
nel .  In 1696, Piere Ancel in produced a chart  of  the
Meuse River in rvhich depths are shown by a system of
equidistant  curves.

See also Margaret Deacon's Scientists and the Sea,
1650-1900: A Study of  Mar ine Science (London, New
York,  1971).  For a short  b iographical  sketch of  Mar-
sigli, see F. C. W. Olson and lr{ary Ann Olson's "Luigi
Ferdinando Manigli, the Lost Father of Oceanogra-
phy," Quarterly Journal ol the Florida Academy ol
S c ience,  21 :  227 -231 (  1958).

" Philippe Buache, Cartes et tables de la giographie
physique ou naturel lc  (Par is,  1757).  This interest ing
atlas of 14 plates illustrates Buache's theory that the
earth was divided into several "natural" regions or
basins by mountain ranges, both on land and under
the sea.

to Cartes et  coupes du Canal  de Ia Manche et  d 'une
patt ie de la '  Mer d 'Al lemagne qu;  pr isentent  par une
nouuel le mlthod la peute du londs de ces deux mers,
The plate contains two insets, a. Profil ou coupe des
differens londs du Canal and a small enlarged scale
chart  (Sec.  de Carte (B) )  which shows the t ransect
extending northward to the latitude of Yarmouth,
England.

"  Char ies M. de La Condamine,  lournal  du aoyagc
lai t  par ordre du ro i ,  a I ' iquateur,  rerDant d ' int roduc-
t ion histor ique a la mesure des t ro is premiers degr ls du
mir id ien (Par is,  1751).  To accompany the Histo i re de
I 'Academie Royale des Sciences for  1751.

t"  Noutel le Carte de la Suisse,  dans laquel le sont  erc-
actement dkt inguis Ies t re ize cantons,  leurs a l l ies ct
Ieurs sujets,  dressie sur les mimoires les p lus cortects
assu jet t ie aux obseruat ions astTonomiques (Lond,te,
chez W. Faden, 1778) .  ln A Catalogue ol  Maps,
Charts,  and Plans Pr inted for  l l i l l iam Faden, Suc-
cessor to the late T.  Jef lerys,  Geographer to the King
(negative photostat copy in G&M Division pa"mphlet
f i le) ,  the map is l is ted as one sheet,  Grand Eagle,  1778.
I  have not  located an Engl ish- language vers ion,  but  a
German edi t ion was publ ished in l7B9 and in i luded
in Al legemeiner Crosser Schr i imbLisher . { i /as (Wien,
r  800 ) .

" It J. J. Dupain-Triel's Recherches giographiques
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i=  |
H e n a r s s a n c e  

R e n a t s s a n c e

Bru inss  1  5g4 
Rut te rs  o f  the  sea

, 
En(ltneennq (Mrnin1l, fortif tcation)

-Y -v

BATHYMETRIC

I
I

A n c r e n t  &  C l a s s r c a l

Mec l reva l

Je f f r cys  1  781

Chronology of the Prof i le to 1900

HYPSOMETRIC
I

A n c i e n t  &  C l a s s i c a l
E ng r rreer i n91 ( M i n i nq. rrriqation )

Por to lans

-v
M e d r e v a l

Raspe  1  776
Faden  1778
Du  Ca r l a  1782
D u p a i n  T r i e l  1 7 9  i
Humbo ld t  1804

I L L U S T R A T I V E  - s c t E N T l F t C  *

T h o m s o n  1 8 1 7
T a n n e r  1 8 1 8
Lucas  1  826

S tucch i  1826
Vande rmae len  1827
S m i t h  1 8 3 0
L rzar ' l  831
Ar rowsm i th  1833
B lack  ' l 844

Co l t on  1852

Co l t on  1870
S t r e l e r  1 8 7 1 / 7 5

Ba r tho lemew 1895

B rogeography
P i a n t  g e o g r a p h v

Zoogeography
H umbo ld r  181  7
Be rghaus /S t i e l e r  1822

Be rghaus  1  838
Johns ton  1843
Tschud i  1844146
Pe te rmann  1  846
Berghaus 1849
Pe te rmann  1850
S t i e l e r  1858
P h i l l i p p i  1 8 6 0

s t i e l e r  1 8 7 1 / 7 5
Gr i esebach  1872

Berghaus  1886

Drude  l 890

to  mid-century  w i th  dec l ine  therea f te r ,

'<' 1
A n c e l r n  1 6 9 7  

Ir l
Irl

M a r s r q l r  1 7 2 5  L a  C o n d a n r i n e  1 7 2 5

C r u q L r r s  1 7 2 9

tsuache 1 734

I
I

Buache  1752  M i t e t  . i e  Mu reau  1749

nlou ntains- l
R  r ve r s  I
Lakes  f
oceans ]

*Shad ing  
imp l ies  inc reas ing ly  heavy

general increase to end of century in

u s e  i n  " i l l u s t r a t i v e "  c o l u m n

"sc ien t i f i c "  co lumn.
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M O U N T A I N S

1770

1 800

1 850

1900 I

I

I

I

v
*Based 

on  examinat ion  o f  approx imate ly  250 a t tases .
* *Lakes  

and seas  were  a lso  inc luded on  some p la tes .

Comparat ive At las Plates: Evolut ion of Style*

- - - - -  S c i e n t i f a c

-  l l lUs t ra t t ve

M O U N T A I N S  &  R I V E R S " *

R I V E R S

Ear l y  D iagona l

C e n t e r  P e a k

S i n g l e  H e m i s p h e r e

D o u b l e  H e m i s p h e r e

Late  D iagona l

20th Century

,@,

,a/T\-^Alv\

Conc lus ions  are  ten ta t i vc
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sur le.  hauteurs des pla ines d.u royaume (Par is,  1791).
The profile very effectively complements the map, the
first contour map of an entire country.

"The plate is in Alexander von Humboldt's ldeen
:u  e i ne r  Ceog raph ie  d t r  P f l anzcn  neb : i  : i ; , . , , .  . ' , ' - J - , d . -
mdlde der Tropenl i int ler  (Ti ib ingen, 1807).

rE Robert  E.  Dickinson,  The Makers of  Modern Ge-
opraphy (New York, Washington, 1969), p. 27-28,.

t oHumbo ld t ,  A t l as  g i og raph ique  e t  ph l ; i que  du roy -
aume de Ia N ouuel le-Espagne (Par is,  l8 I  I  )  .  Four
plates are of  part icular  interest :  12.  Tableau physique;
13 .  Tab leau  occ iden ta l e ;14 .  Tab leau  cen t ra l :  and
15. Prof i l  du canal  de Huehuetoca.

17 l r {ax Eckert ,  Die Kartenuissenschal t ;  Forschungen
und Grundlagen zu einer Kartographie als Wissenschal t
(Be r l i n ,  l 92 l ) ,  vo l .  1 ,  p .  450 -451 .  I n  t h i s  l andmark
cartographic text, Eckert cautions the reader against
being misled by vertical exaggeration on the plates,
somet imes as much as 200:1.

t tOskar Peschel ,  Geschichte der Erdkunde: b is aul
Alexander uon Humboldt  und Car l  Ri t tcr  (Munich,
1877 ) ,  p . 697 ,  699 .  I t  shou ld  a l so  be  no ted  t ha t  t he
6rst profile which Humboldt designed was of Colom-
bia's Magdalena River Valley. This was engraved and
published according to his drawing, but without his
permission,  in l \ {adr id in 1801.

1o 
John Thomson, A New General Atlas, Consisting ol

a Series ol Ceographical Designs, on Various Projee-
t ions,  Exhibi t ing the Form and Component Parts o l  the
GIobe; and a Col lect ion of  Maps and Charts,  Del incat-
ing the Natural and Political Diuisions ol the Empircs,
Kingdoms, and States in the l4/or ld.  .  .  . l | , i th a Memoir
of the Progress of Geography, a Summarl' of Physical
Geography, and a Consulting Index to Facilitate the
Finding Out of  Places (Edinburgh,  London, 1817).

- T h o m s o n ,  A  N e u  G e n e r a l  A t l a s . . . , 1 8 2 1  e d .  S e e
also Thomson's excel lent  At las ol  Scot land (1832) for
examples of plates using smaller geographical areas for
comparison. This atlas contains an imaginatively styled
waterfall plate and a river plate which indicates bridges
by illustration.

^ American Journal  o l  Science,  and Arts,  3:3G4
( 1 8 2 1 ) .

sThe plate carr ies the date 1818. In other Tanner
atlases-Atlas ol the United States ( I835 ), profile
of  Er ie Canal  on a Nazt ,  A, Iap ol  Neu, l 'ork (p late 9) ,
and Tanner 's Neu'  [Jniuersal  At . las (1833 and l836\-
profiles of lengths of rivers and heights of mountains
shorv the gradual increase in elaborate pictorial
expression.

* Franz Pluth, Hdhen Charte: oder bildlich t,er-
g le ichende Ubersicht  der bedeutendst  er :  Berge n
Europa, Asien,  Alr ica,  America und den s i ) t isee Li indern
/  Prae.  I  823 )  .

"  Eckcrt .  p.  449.

a Fielding Lucas, Jr., A General Atlas Containing
Dist inct  Maps of  Al l  the Known Countr ies in the
World (Bahvnore [1823]) .  See piate ent i t led Com-
parat ioe Height  of  Pr incipal  Mountains and Other
Eleaations in the lf orkl. The copy examined containeci
two similar plates, one uncolored and numbered to
correspond to name and height tables and the other
colored and unnumbered.

* Philippe N{arie Guillaume van der lr{aelen, ,{llas
uniuersel  de 96ographie,  phl ,s ique,  pol i t ique,  stat is t ique
et mindralogique,  sur I ' ichel le de I  :1,64i l .836 ou d,une
l igne par 1900 to ises,  dressi  par ph.  Vandermaelen,
d 'apres Ies mei l leures cartes,  obsert ,at ions astronomi-
ques et  uoyages dans les diuers pa1,s de la terre
(Bruxel les,  1827).  This s ix-volume compi lat ion is  the
first atlas to use thc recently discor.ered Drocess of
iithography and is a landmark work in the history
of cartographic expression.

-  Tanner,  A New Uniuersal  At las.  Contain ing t l laps
ol  the Var ious Empires,  Kingdoms, States and
Republ ics o l  the World (Phi ladelphia,  1836).

"  Bul la,  Tableau comparat i t '  des pr incipales mon-
tagnes,  des pr incipaux f leuves et  cataractes de Ia terre
( lB--) .  In color  and publ ished somerime af ter  perrot ,s

1826 At las,  and probably before 1837.
-Char les Smith,  Srni t i 's  Neu General  At las,  Con-

ta in ing Dist inct  Maps ol  Al l  the Pr incipal  Empires,
Kingdoms, S States Throughout the World,  Arrangcd
According to the Ceneral  Trcaty Signed in Congress
at  Vienna, With Considerable Addi t ions (Londorr ,
1836).  Copies of  edi t ions publ ished in 1826, 1830,
and 1836 are in thc G&II  Div is ion at las coi lecr ion.
The 1B26 edi t ion includes in p late I  eTcblc o l  Heights
and Lengths of  Some of  the Pr incipal  A, lountains and
Riuers in thc World.  In the 1836 edi t ion appears ,4
Comparat iue Picture of  the Waterfa l ts  o l  the World,
from *'hich Bulla may have received his inspiration.

'Joseph H. Coi ton,  Ceneral  At las .  .  (Nerv york,

lB52).  In th is p late the r ivers have been stra ightened
out and the true direction of flow indicated. Distance
betrveen points is also indicated. The balioonists are
gone but active volcanoes are shown rrith smoke and
f i re issuing f rom.their  h igh points.

s George Woolworth Colton, General Atlas
Letterpress Descriptions. Geographical. Statistical,
and Historical, by Richard Su'ainson Fisher (Neu.

Yo rk ,  187 '1 ) .  Ed i t i ons  o f  1855  ( sep ia  p l a tes ) ,  1874 ,
1BB. l .  and lBBB (al l  in  color)  rvere examined. p late

5 includes Pr incipal  Riuers and Lakes ol  the World
and. on the verso,  Pr incipal  l l lountains ol  the World.
Plate 6,  C omparat iue Size of  Lakes and I  s lands,  is
s imi lar  to p lates in several  at lases of  the per iod.

"  Samuel  Ausustus l r { i tchel l .  A Jt ie iL.  L 'n i tersal  At las
Contain ing Maps ol  the l 'ar ious Empire s.  Kingdoms,
States and Rebubl ics o l  the l lor ld,  I l ' i t i t  a St ,ecia l



Mop of Each ol the United States, Plans ol Cities,

Uc.  (Phi ladelphia,  I846 ) .
sAlvin 

Jervett Johnson, New Illustrated Farniiy

Atlas ol the World, lVith Physical Geography, and

With Descriptions Gcographical, Statistical, and His-

torical, Including the Latest Federal Census, and the

Existing Religious Denominations in the World. Text

by Richard Swainson Fisher (New York, 1866).
* Henry Lange, Gcographicher Handatlas iiber alla

Theilc dar hde (Leipzig, l866).
tTaintor Bros. and Merrill, The American House-

hold and Commcrcial Atlos ol thc World. Carelully

Prcparcd and Drawn From the Coast Suraey Reports,

aad Other Oftc ia l  Sutacys and Authot i t ies o l  the

United States and Othcr Goocrnments (New York,

r87+).
a Atlas zu Alcx. a. Humboldt's Kosmos in zweiund-

oicrzig Taleln mit crldutcrndcm Textc. Herausgegeben

von Traugott Bromme (Stuttgart I85l-54]).
t Adolf Stieler, l/azd-Atlas iibcr allc Thcilc der

Erdc, nach dcm neucstet Zustande, und ilber das

llcltgcbiudc; hrsg. von Adolf Stieler (Gotha

[1834]) .  Plates are dated f rom lBl6 to 1834.
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o Heinrich Berghaus, Atlas uon r{sia (Gotha, lB28-
56).  See also the prof i les on plates 5,9,  11,  and 12.

p 
Berghaus, Physikalischer Atlas: oder, Sammlung

t 'on Karten,  aul  denen die hauptsdchl ichsten Erschci-
nungerr  der anorganischen und organischen Natur nach
ihrer  geographischen Verbrei tung und Verthei lung
bi ld l ich dargestel l t  s ind (Gotha,  1845).  lB52 edi t ion in
two volumes.

'o The two atlases are similar, Johnston's atlas being

"based on the Physikalischer Atlas of Professor
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