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4 Geological hlstory .0of the northe&ndean region czgjﬁjle  .
and southern Central Amerlca.*) : :
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. Exten51ve fleldwork has been carrled out in the narth-
ern part of the Neotroplcal Region in recent decades and "_
~much new data has come to 1ight which alda in our attempt Py
at reeonstruetlng the geological history of Golombla uli )
~and seuthern Central America. Neverthelels there are still oy
‘unexplored areas of the more remote §&§§ie covered mountains
hrand lowlands and a ‘number of'problems remain te be resolved
y future 1nvestigat10ns. Before briefly summarizing
{ ”‘"tly known £ ets a few Sene al staten

éu?ls available in most cases. Ehe exlstence, 10eatlon and shapexp'

of the rle;ng land areas can only be s but not ‘1rect1y

‘e_jfbe proven. It also happens too often that prev1ou31j deﬁoeit—*

" ed sedimente were eroded during later perleds of uplift'thus
erasing the geological record. These inherent diffleulties in
reeonstructlng the past dlstribution of land and- sea ahoul o
be borne in mind for our dlscuSSIOH belqw. It is especlally
‘difficult to estimate the amount of uplift of a given lanﬁ
mass and its absolute elevation above sea level. Another by
problem refers to the eorrelation of geologle strata of far

 distant regions. Incorrect correlation may lead to differen-
ces in the interpretation of the sequence of geologlc events
which differences may be only apparent rather than real and
vice versa. - ' '

./'f- — %  The following summary of the. geologlc hietory of nor‘l:h—

L western Colombia and southern Central America is based on the

‘publications m® by Troll (1930), Hubach (1930), . Gansser (1950), d
Nygren (1950), Woodring (1954), Woodring & Thompson (1949),

~ Terry (1956), Belding (1955), Biirgl (1961), Hammen (1961),

- Harringtom (1962), Weyl (1961, 1965, 1966):§Lloyd (1963). It

- was checked against the results of my own fleldwork in Colombia,

: /

*)Pubhshed ‘with permission. of the Colom bian Peprolewm G.
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particularly in the northwestern part of the country, during
1958 - 1966. o

Our inquiry into the geologic past is confined to the ‘
Upper Cretaceous and Tertiary pErisisxzxz during which.periodSn
the development of the present Seouth and Central Americen

faunae has mainly taken place. The paleogeographic evolution ;ﬂn'

of the area under discussion is 111ustrated oanigj!iﬂ;

e
ﬂgper Cretaceous: ﬂhe “broad geoaynoline of the 001omhian

- Eeuadorian Andes developed during the‘Upper Jurassic and _
‘;Y‘Lower Cretaceous as a rapidly sinking sedimentary baein bet-

ween:tne large land~maes of, the

L”tercalatiﬁnslof fossil bearing cherty sediments ar :
these largely volcanic deposits. Honvolcanic calcareoua'strata
and ahhles were dep081ted in the baein of the Eagtern Andee |
‘and in parts of present northern Central Ameriea south-to-ﬂi@-ﬁz.i
caragua and western Costa Rica. Panamé was probably inclnded
in the volcanic geosynclinal facies region, although no definite
7 Upper Cretaceous strata are known so far from this country to
substantiate this assumption. Cretaceous forhminifere are

said to have been identified from NW-Panamé (Terry 1956) It

: appears that the land areas of parts of present Guatemala and
aiﬂéﬁﬁiii South America (3;:;:;; Shield) remained separated by

a wide ocean covering most of southern Central America and

i-golombia, Some scattered volcanic islands in the Caribbean Sea

|
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others :
andhoutlining parts of the Central Cordillera of the Colombian




Andes may already have been above sea level,

* (south 4o wortkern Nicaragua | ; B
Tertary: Northern Central AmericaYwes uplifted during

lowermost Tertiary time and remained connected with Narth

America as a southern penlnsula ever since. A few small

_islands outlinlng parts of the Western and Eastern Andes oI

Colomhla may have been raised above sea 1evel at the beginnr-?;

ing of" the Paleoeene and eantinued te rise gently aB did the.f

"ﬂusemewhat a;&er Central Oordlllera. Otherw1se the Upper Greta- Eah
;‘ eegus paleogeagiaph$c condztions probably did not change con-

volqanlc rldgea were built up by thlck baaaltic and andesitioj-r

“lava flows which often reached above sea level as chains 0]

volcanic islands. These islands outllned the present confl— e
guration of southern Central America and western‘Colqmbia for-.
the first time: A long island arch followedrthe Colombian__ﬁ
Pacific coast from Gorgona Island over the Baudd mountains
northwestward into southeastern Panam4 (Mt.Sapo, Mt.Pirp?l§T
The Serrania de San Blas - Darién (Mt .Tacarcuna) probabl&lformp‘
" ed a long series of islands which-may_have_been connected

_ témporarily with the Western Andes of Colombia across the

f_" ' '“::Lpresent lower Atrato valley (Cuchillo brldge) Large ecean

; r ~ areas of central Panamé & were @ffected by this exten31ve




volcanic activity and blocks of older Cretaceous and Paleo-

cene volcanics and sediments may have ‘been upllfted and in-- #}ﬁ‘m

cluded in the Upper Eocene basement complex. In northwestern
Costa Rica Lloyd (1963) assumed the (nqcpvolcanic) %%enerifgg_
‘igland to have been above sea level. The Golombien Aﬁﬁés'aiikﬁ
| perienced a perlod of pronounced foldlng and uplift in the le f
Upper Eocene. The Lower Qertiary age of the extenslve volcan—::
‘ykfﬁ;ic activity of western Oolcmbla is shown by ...baealts, aug- -
{Hlite diabases and augite gahbros 1ntrud1ng white algal lime-

_ern:Gentral Amerlca and western Col _ﬁi
. Shallcw seas dotted w1th 1slanda covered ﬁhe ar ao

" the Upper Eocene vcleaniam in Panané and westefﬁ:cGlombia.
7y

calcareous sediments depoelted in theae areas on_thu :
basement complex initlate a relatlvely qulet period of sedi-;-
mentatlon comprlslng the 0ligocene and Lower to Middle Mlegene:
fDurlng these periods many of the volecanic islands which had
appeared in southern Central America and western Colombia duringi
the Eocene foundered and were covered zg:x;,hy the extenelve |
’.OllgoéMiocene seas cf the mid-American channel. Volcanic acti—
vity continued in only restricted areas of Panami but was

7 w1despread in Costa Rica where the Ollgo-Mlocene formations

of the Talamanca range are still highly igneous in nature.

The neﬁt period of major folding and faulting
occured at the beginning of the Upper Miocene. All Andean
‘eordllleraeaand the-chaine of islands of southern Central

 '§gerica and western Colombia were strongly uplifted by this



pre—- Upper Miocene tectonism as well as during the eubsequen‘l;_& ;

period of plutonic activity (gra.nitee a.nd granodioritee

of parts of ,
of the Talamanca ra.ngﬁ’%ﬁeb Serranfa del Darién, Cerro Cu- -
chillo and of the Western Andes). The northern extensions
of the Eastern Andes ,i.c.Serrania de Perij4 and the Mérida

.c.q,-

‘Andee of weetern ‘Tenezuela, appeared as low ielande above

"sea letel for the first time as did the Talama.xica range of

'?_southemigentral America. Qhe Serrania del Darién was again

-temporar:.ly coxmected with the Western Andes (“Cuehillo

--------

cene - Pliocene deposits of the area under dise‘aseion is st;l‘r;“‘

_ivery‘iyjnperfec_tly known, it seems probable that the 1&51’. eon :

nection of the Atlantic and Pacific Ocean existed at the. '
Golombian portal in the lower Atrato valleyl.e ‘Eﬁis water gaf y
connected the Garlbbean Sea of the Gulf of Urabl aadr(includ— ‘
ing 'the eastwa.rdly aﬂ;}oimng lowlands Wmth'
the Pacif:.c Chocb basin., This basin commmcate& freely with
the Tuira basin of eastern Paneamé.

u The final tectonism took place during the Upper

; "-‘?s; : | .T. : Pliocene when the sedimentary bas:l.ne Burroundlng and separat-
E*i _ing the present mountain ranges were folded and faulted, i.e.

'-!_ahe Tuira basin, Atrato basin, Sind basin,etc. , Large parts




f'gf the present lowlands were raised above sea level during

this time, and the final comnection of North and South Ameri-

'ca z::lxx along the the 1sthmus of southern Central Amerlea
was established. As a result of this orogeny the mountains

of southern Central America and of the northern Andes were

vation, ef the Bogoth area at the time of deposltlon yﬁu ach

719585-9?) The highest peaks of the Talamanca range in Costa_;

‘Riea hﬂﬂﬁ—hﬁﬁa glaclated only during the last glacial perlod
whlch also points to a recent uplift of this range. Large H
mounﬁihous plateau aré%, presently at 1000 to 2000 meters ele-
vation or more, are characterized by ¥ & very low reliéf aﬁd
are deeply dissected at their margins by narrow river canyons.
;Ehis‘lqﬁ relief oiiginated dﬁring a period of pronounced
3;erosiqifafter the Plioceng tectohism; the uplift to the present
elevation_occurred.as late as the Upper Pliocene - Lower Plei-

‘ stoeene. The rapid and very late upllft of the mountains of

the area under dlscussion has been emphasized by various authora. ’

Sl
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The late upiifv:oi.the northern.Andes and of the mountains
_ of southern Centvél America'contreets with the somewhat earlier*fiu
uplift of the éentral portion of the Aﬁdean sysfemﬁin'Perﬁ 7
'and Bolivia where mountain‘ranges‘of appreciable elevetion __&{
probably exlsted already in the Tertlary Ahlfeld & Branlsa |
(19@9) xxit:zﬁgfhelieve that part of the Bolivian Andea had
attalngg%1500 to 2000 meters elevation at the end of the

"“1 Miooeneﬂﬁghe present helght& of the mountalns in th@s@phreas
- was s reached later during the Pliocene and Pleistocene
§io,é.e of uplift.

& Envlronmental co

,fegummagx:of geo;ogio history:

1. The late Gretaoeoue and lowermost Tertiary are

very imperfectly known in weatern Colombia and southern Cenp

tral Amerloa¢ However, a dlscontlnuous land connection of

South and North Amerlca over the present Central American - ‘?"}
land bridge during this time interval seems unlikely and should |
be expeotedfto.heve existed in other parts of the Caribbean
area. For thie'reason it‘remains'uﬁknown overowhioh route the
earlyh&ertlary mammals have reached South Amerioa.
2% The asaumptlon of a large land mass west of the

u Bolivar geoepnollne (Flg 5) on the site of the present Gelé—
‘pegoqualpe%o~submar;ne platgorm is geologically unnecesssary.

_The Baudé mountains which continue southward over the Gorgona
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Island into Ecuadorian waters‘i)robably‘” :c";apre'sented a narrow
- volca.nlc arch rather than the border of a land masa. .

| 3 Numerous volcanic isla:nds appeared w:.tha.n the

W1de mid-American channel at the beg:umz.ng of th.e Upper Eo- i
_cene and again at the beg:.nm.ng of 'bhe Upper Mioceae provid;

ing twice a teiporary dlseontlnuous conneetion between north—:" )

ern Gentral America and the gently rlsing Andes of Colomb:.a.
The old md 1a1;e "4 gland hoppers“ (Simpson 1950, 1965 ) reach—

o ed South America over these island brldges. ‘e perlods of up-—

mammal fauna of Honduras is still exclus:wely Rmxﬂu of North

,Amerlcan origin ind:.catlng that South Amerlcan mammals were

‘not yet able to advance along' the isthmus of Panamé during
that time interval (Olson & McGrew 1941). ‘ | |

5« The northern Andes and ‘l:he Central American mount- e
ains represented low lying hilly country during 'bhe_.Upp.er |
~ Tertiary. The main uplift to their present height took place
g at thgf{beginning or during the first half 6f the Pleistocene. |

Higher mountains may have existed in the central part oflthe

nd %ere. 2s ear
- Andean mounta:l.n system in Bolkvf:a\da-&g!ﬁ -bhe M:.ocene.
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Leyendas ﬁara las fig;;ras ( ﬁlploe,@,d ur .3)

Fig. /3 Geomorphologic units of northwestern South America and southern -
~ Central America and location of late-Tertiary water gaps ( portals") :
across the isthmus of Panama.

Fig. 14- Northwestem 001ombia and adjoining parts of eastern Pana.ma
View over the region where Central America joins the South :
b American ccntinent..- _ _ S R R

as above sea. 1eve1. Hatched Area.s below
'dry land of we -ernand ]




