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  By	
  the	
  end	
  of	
  the	
  XIX	
  Century	
  
one	
  of	
  the	
  most	
  outstanding	
  scien6sts	
  
of	
  Argen6na,	
  Dr.	
  Floren6no	
  Ameghino,	
  
Director	
  of	
  the	
  Natural	
  History	
  Museum	
  
of	
  Buenos	
  Aires,	
  has	
  published	
  several	
  
contribu6ons	
  describing	
  the	
  excep6onal	
  
fossil	
  mammals	
  of	
  Patagonia.	
  	
  
	
  
He	
  was	
  the	
  first	
  aGer	
  Darwin	
  to	
  describe	
  
in	
  a	
  systema6c	
  way	
  many	
  mammal	
  
fossiliferous	
  levels	
  in	
  Patagonia.	
  He	
  also	
  
found	
  levels	
  where	
  dinosaurs	
  lived	
  
together	
  with	
  early	
  mammals	
  in	
  Central	
  
Patagonia.	
  

FLORENTINO	
  AMEGHINO	
  



PRINCETON	
  UNIVERSITY	
  EXPEDITIONS	
  TO	
  PATAGONIA	
  

• 	
  Darwin	
  made	
  a	
  collec6on	
  of	
  extraordinary	
  
fossil	
  mammals	
  in	
  Southern	
  Patagonia	
  in	
  
1835,	
  later	
  studied	
  by	
  Professor	
  Owen,	
  who	
  
realized	
  how	
  different	
  were	
  from	
  the	
  
mammals	
  of	
  similar	
  age	
  of	
  North	
  America.	
  

• 	
  Several	
  years	
  later,	
  Carlos	
  Ameghino	
  	
  made	
  
numerous	
  expedi6ons	
  to	
  Central	
  Patagonia	
  
between	
  1887	
  and	
  1896	
  collec6ng	
  a	
  large	
  
amount	
  of	
  fossil	
  vertebrates.	
  	
  

• 	
  These	
  fossils	
  were	
  studied	
  	
  by	
  Dr.	
  
Floren6no	
  Ameghino	
  ,	
  who	
  described	
  in	
  the	
  
“Pyrotherium	
  Beds”	
  and	
  in	
  the	
  “Estratos	
  
Guaraní6cos”	
  dinosaurs	
  and	
  mammals	
  
together.	
  Pyrotherium	
  (Fire	
  Beast),	
  a	
  large	
  South	
  

American	
  herbivore	
  mammal	
  found	
  
with	
  dinosaurs	
  





PRINCETON	
  UNIVERSITY	
  EXPEDITIONS	
  TO	
  PATAGONIA	
  
• 	
  John	
  B.	
  Hatcher,	
  an	
  already	
  famous	
  paleontologist,	
  vertebrate	
  curator	
  in	
  
the	
  Princeton	
  Museum,	
  who	
  had	
  conducted	
  several	
  expedi6ons	
  to	
  the	
  far	
  	
  
American	
  west,	
  was	
  invited	
  to	
  organize	
  and	
  lead	
  the	
  Princeton	
  Expedi6ons	
  
to	
  Patagonia.	
  

Triceratops	
  horridus	
  -­‐	
  70	
  -­‐	
  65	
  million	
  years	
  old,	
  Late	
  
Cretaceous	
  Period,	
  Niobrara	
  County,	
  Wyoming	
  
Original	
  collected	
  by	
  John	
  Bell	
  Hatcher,	
  1891	
  	
  





John	
  Bell	
  Hatcher	
  

Paleontologist	
  &	
  Dinosaur	
  Hunter	
  
1861	
  –	
  1904	
  

PRINCETON	
  UNIVERSITY	
  EXPEDITIONS	
  TO	
  PATAGONIA	
  

Three	
  expedi;ons	
  between	
  	
  
1896	
  and	
  1899	
  

	
  



PRINCETON	
  UNIVERSITY	
  EXPEDITION	
  TO	
  PATAGONIA	
  

J.	
  P.	
  	
  Morgan	
  

The	
  expedi6ons,	
  but	
  mainly	
  their	
  scien6fic	
  results,	
  
were	
  published	
  with	
  substancial	
  funding	
  by	
  the	
  famous	
  
banker	
  J.	
  Pierpont	
  Morgan,	
  one	
  of	
  the	
  most	
  powerful	
  
bussiness	
  man	
  of	
  that	
  epoch.	
  

Morgan's	
  role	
  in	
  the	
  U.S.	
  
economy	
  was	
  denounced	
  
in	
  this	
  poli6cal	
  cartoon	
  



"driven	
  beyond	
  the	
  limits	
  of	
  civiliza8on	
  to	
  study	
  nature	
  in	
  her	
  true	
  form.”	
  

John	
  Bell	
  Hatcher,	
  36	
  years	
  old	
  

He	
  organized	
  three	
  expedi8ons	
  to	
  
Patagonia:	
  

	
  

• 	
  1	
  st	
  of	
  March	
  of	
  1896	
  tp	
  17th	
  of	
  July	
  
of	
  1897.	
  

• 	
  7th	
  of	
  November	
  of	
  1897	
  to	
  9th	
  of	
  
November	
  of	
  1898.	
  

• 	
  9th	
  of	
  December	
  of	
  1898	
  to	
  7th	
  of	
  
September	
  	
  of	
  1899.	
  

	
  Almost	
  three	
  years	
  of	
  con8nuous	
  field	
  
work	
  at	
  Patagonia!!	
  



PRINCETON	
  UNIVERSITY	
  EXPEDITIONS	
  TO	
  PATAGONIA	
  

• 	
  Hatcher	
  in	
  his	
  first	
  visit	
  to	
  Buenos	
  
Aires	
  in	
  1896	
  wanted	
  to	
  know	
  the	
  
locali6es	
  where	
  Ameghino	
  found	
  the	
  
Pyrotherium	
  beds,	
  but	
  he	
  did	
  not	
  
receive	
  any	
  help	
  from	
  Floren6no	
  
Ameghino.	
  

• 	
  Later	
  on	
  in	
  1898	
  he	
  was	
  able	
  to	
  meet	
  
Carlos	
  Ameghino,	
  the	
  brother	
  of	
  
Floren6no,	
  who	
  conducted	
  most	
  of	
  the	
  
fieldwork	
  and	
  collected	
  the	
  fossils	
  for	
  
him,	
  but	
  without	
  results.	
  

• 	
  Hatcher	
  decided	
  to	
  work	
  in	
  the	
  
locali6es	
  where	
  Darwin	
  found	
  the	
  
excepcional	
  mammal	
  fossils,	
  mainly	
  the	
  
mouth	
  of	
  Santa	
  Cruz	
  River	
  near	
  the	
  
Atlan6c	
  coast..	
  

Area where the 
Ameghinos collected  
most of the mammals 

Area explored by Hatcher 





Volcanic	
  field	
  of	
  Pali	
  Aike	
  



Lavas	
  in	
  Pali	
  Aike	
  



FIRST	
  EXPEDITION	
  TO	
  PATAGONIA	
  (1896-­‐1897)	
  

General	
  Edelmiro	
  Mayer	
  
Governor	
  of	
  Santa	
  Cruz	
  

(1836-­‐1897)	
  

	
  



General	
  Edelmiro	
  Mayer	
  	
  	
  	
  
Birth:	
  May	
  28,	
  1836	
  Buenos	
  Aires	
  

Death:	
  Jan.	
  4,	
  1897	
  Río	
  Gallegos	
  
Santa	
  Cruz	
  

General	
  Edelmiro	
  Mayer	
  Governor	
  of	
  Santa	
  
Cruz	
  (1836-­‐1897)	
  

Military	
  man.	
  He	
  par8cipated	
  in	
  several	
  ba[les	
  
in	
  Argen8na	
  and	
  also	
  during	
  the	
  1880's	
  
Revolu8on.	
  He	
  travelled	
  to	
  United	
  States	
  where	
  
he	
  was	
  instruc8ng	
  in	
  West	
  Point's	
  Military	
  
Academy,	
  and	
  then	
  Lincoln	
  recognized	
  him	
  the	
  
General's	
  degree.	
  Li[le	
  later,	
  the	
  Northern	
  
army	
  enlisted	
  the	
  first	
  black	
  soldiers	
  and	
  was	
  
nominated	
  a	
  commander	
  of	
  a	
  regiment	
  under	
  
orders	
  of	
  Ulysses	
  S.	
  Grant.	
  He	
  took	
  part	
  in	
  
several	
  ba[les,	
  in	
  the	
  State	
  of	
  Florida.	
  When	
  
finished	
  the	
  war,	
  he	
  was	
  an	
  eyewitness	
  of	
  the	
  
murder	
  of	
  the	
  president	
  Abraham	
  Lincoln.	
  With	
  
him	
  he	
  fought	
  in	
  Cha[anooga,	
  Knoxville,	
  
Olustee,	
  and	
  also	
  during	
  the	
  site	
  to	
  Richmond.	
  
Then	
  he	
  travel	
  towards	
  Mexico	
  and	
  fought	
  
under	
  Gen.	
  Benito	
  Juárez's	
  orders.	
  He	
  was	
  
nominated	
  General	
  and	
  directed	
  the	
  Site	
  of	
  the	
  
City	
  of	
  Mexico.	
  To	
  his	
  return	
  to	
  Argen8na	
  he	
  
was	
  designated	
  Governor	
  of	
  the	
  province	
  of	
  
Santa	
  Cruz.	
  	
  



Río Gallegos 

Estancia 
Killik Aike 

Rìo Gallegos: The capital of Santa Cruz Territory 

Cliffs along the northern side of the river studied by Darwin 



Estancia	
  Killik	
  Aike	
  (An;gua	
  estancia	
  Felton)	
  



Remains	
  	
  of	
  the	
  first	
  Hatcher’s	
  car	
  in	
  Estancia	
  Felton,	
  Santa	
  Cruz	
  



First expedition 



Gravel	
  beach	
  where	
  was	
  the	
  old	
  pier	
  of	
  Estancia	
  Killik	
  Aike	
  

“All we had collected, about four tons of fossils, were unloaded on the 
beach at North Gallegos in the wool shed belonging to Mr. Felton, who 
had generously granted us free storage. A small schooner, "La Patria," 
of about forty tons, came in and anchored in order to discharge some 
cargo. As she was going direct to Sandy Point, this seemed an excellent 
opportunity for making the shipment”. 



Hatcher was worry about 
his fossils and decided to 
go and check personally 
their arrival at Punta 
Arenas.  
He took his horse and rode 
by himself alone the 250 
miles to Sandy Point. 
He had an accident with 
the horse, half of the way, 
and stayed several hours 
bleeding in the ground. 
After 2 or 3 days he finally 
arrived to Sandy Point with 
the wound on his head 
suppurating very badly, and 
with a severe cold after 
sleeping without any 
shelter in the cold pampas.  
He needed to buy a 
second horse since the first 
was exhausted!  



RÍO	
  GALLEGOS	
  
Est.	
  Güer	
  Aike	
  

Campo	
  volcánico	
  	
  
de	
  Pali	
  Aike	
  

Est.	
  Killik	
  Aike	
  



Punta	
  Arenas	
  



Sara Brown’ Palace 



Punta	
  Arenas	
  



Second expedition 



Erra;c	
  boulder	
  10	
  miles	
  west	
  of	
  Río	
  Gallegos	
  





Canyon	
  of	
  Arroyo	
  Ghío	
  



• 	
  	
  Discovered	
  the	
  Lake	
  Princeton,	
  
but	
  later	
  on	
  accept	
  the	
  name	
  of	
  
Pueyrredón	
  	
  given	
  by	
  the	
  Perito	
  
Moreno.	
  

• 	
  	
  Discovered	
  two	
  large	
  river	
  
basins.	
  The	
  first,	
  which	
  flows	
  to	
  
the	
  Pacific	
  Ocean,	
  he	
  named	
  as	
  
the	
  Río	
  Mayer	
  Basin.	
  

• 	
  	
  The	
  second,	
  which	
  flowed	
  to	
  
the	
  Atlan6c	
  Ocean	
  	
  he	
  named	
  as	
  
the	
  Río	
  Tarde.	
  

• 	
  He	
  discovered	
  many	
  huge	
  
glaciers	
  as	
  the	
  Mayer	
  Glacier.	
  

GEOGRAPHIC	
  DISCOVERIES	
  



Lago	
  Ghío	
  

“Princeton	
  Lake”	
  



Pueyrredón Lake 



Lago	
  Belgrano	
  

Lago	
  Pueyrredón	
  

Lago	
  Ghío	
  

Cerro	
  Hatcher	
  



Cerro	
  Hatcher	
  
Sierra	
  de	
  Sangra	
  



Río	
  Mayer	
  Basin	
  

Mayer  
Glacier 



RíO	
  MAYER	
  BASIN	
  



Mayer	
  Glacier	
  





Río	
  Mayer	
  Glacier	
  



Sierra	
  de	
  Sangra	
  



Our	
  winter	
  camp	
  near	
  Lago	
  Buenos	
  Aires	
  



American	
  mountain	
  wagon	
  in	
  the	
  1898	
  winter	
  



Remains	
  of	
  the	
  mountain	
  wagon	
  he	
  used	
  in	
  the	
  Estancia	
  Killik	
  Aike,	
  Santa	
  Cruz	
  



Third expedition 



Estancias	
  of	
  Woodman	
  and	
  Redman	
  north	
  of	
  Güer	
  Aike	
  



Old	
  estancia	
  along	
  the	
  the	
  Magellan	
  Strait	
  



Old	
  estancia	
  along	
  the	
  the	
  Magellan	
  Strait	
  



Old	
  estancia	
  Santa	
  María	
  in	
  the	
  middle	
  of	
  Patagonia	
  



Old	
  Bri;sh	
  estancia	
  in	
  Patagonia	
  



Veranada	
  de	
  Cárcamo	
  



Wind	
  erosion	
  along	
  the	
  Patagonian	
  Andes	
  foothills	
  



Old	
  estancia	
  in	
  Patagonia’s	
  winter	
  



26	
  Volumes	
  printed	
  in	
  Stukgart,	
  	
  
Thousand	
  of	
  pages	
  with	
  photographs	
  
and	
  plates	
  with	
  color	
  gravures	
  on	
  the	
  
Geography,	
  Geology,	
  Ethnography,	
  
Botanic,	
  Zoology,	
  and	
  Paleontology	
  of	
  
Patagonia.	
  



William B. Scott, Chief of the Geological Department at Princeton 



Toldería	
  tehuelche	
  (Tehuelche	
  village)	
  

Scien8fic	
  American	
  (November	
  18,	
  1899)	
  



Tehuelche	
  woman	
  ready	
  to	
  travel…	
  
Scien8fic	
  American	
  (November	
  18,	
  1899)	
  



A	
  young	
  man,	
  an	
  old	
  woman,	
  girls,	
  and	
  the	
  Cacique	
  Mulato	
  

Tehuelche	
  indians	
  

Scien8fic	
  American	
  (November	
  18,	
  1899)	
  



Tehuelche	
  craddle	
  

Scien8fic	
  American	
  (November	
  18,	
  1899)	
  



Tehuelche	
  hub	
  made	
  of	
  guanaco	
  leather	
  



Tehuelche	
  indians	
  drinking	
  mate	
  



Tehuelche	
  woman	
  pain;ng	
  a	
  guanaco	
  skin	
  



Twelve	
  year	
  old	
  tehuelche	
  	
  



Old	
  tehuelche	
  women	
  with	
  a	
  girl	
  



Living	
  gastropods	
  



Living	
  gastropods	
  



Nothofagus	
  Forest	
  



Living	
  plants	
  



Living	
  plants	
  



Lago	
  Belgrano	
  



GEOLOGY	
  



Río	
  Mayer	
  Forma;on	
  



Río Belgrano  Formation 





Hatchericeras	
  
patagonense	
  

Pseudohatchericeras	
  
argen8nense	
  



Silicified	
  wood	
  



Río	
  Tarde	
  Canyon	
  

Type	
  locality	
  of	
  the	
  stra;graphic	
  
units	
  found	
  and	
  described	
  by	
  
Hatcher	
  (1903)	
  



Río Tarde Formation 



Río Tarde Formation 



Río Tarde Formation 



Pueyrredón Lake 



Valle	
  del	
  Río	
  Tucu-­‐Tucu	
  

Tucu Tucu River 



SHELL	
  GAP	
  

To
	
  th

e	
  
Pa
cí
fic
	
  



Shell	
  Gap	
  



Patagonian	
  and	
  Santacrucian	
  Beds	
  in	
  the	
  Veranada	
  de	
  Cárcamo	
  



PATAGONIA	
  FORMATION	
  

Patagonian	
  beds	
  with	
  

Ostrea	
  hatcheri	
  



Fossil	
  crab	
   Fossil	
  Balanus	
  

Fossil	
  crustacean	
  



Unregular	
  fossil	
  
Echinoids	
  

Briozoos	
  and	
  fossil	
  serpulids	
  	
  Regular	
  fossil	
  Echinoids	
  



Ostrea	
  hatcheri	
  



Pyrotherium	
  
Beds	
  

Pyrotherium	
  Beds	
  

• The	
  Pyrotherium	
  beds	
  are	
  
exposed	
  	
  north	
  of	
  the	
  area	
  
examined	
  by	
  Hatcher	
  expedi6ons	
  
and	
  are	
  located	
  in	
  Golfo	
  de	
  San	
  
Jorge.	
  

• 	
  	
  All	
  the	
  locali6es	
  visited	
  by	
  
Hatcher	
  in	
  his	
  three	
  years	
  in	
  
Patagonia	
  had	
  beds	
  younger	
  where	
  
do	
  not	
  exist	
  the	
  older	
  fauna	
  
described	
  by	
  Ameghino.	
  

• 	
  Therefore	
  he	
  couldn’t	
  see	
  the	
  
locali6es	
  where	
  Carlos	
  Ameghino	
  
found	
  the	
  dinosaurs	
  together	
  with	
  
mammals.	
  

Pascual	
  (2002)	
  



Patagonian	
  and	
  Santacrucian	
  beds	
  in	
  Veranada	
  de	
  Cárcamo	
  



Protypotherium	
  



Pachyrhukos	
  





Propalaeohoplophorus	
  



Neoreomys	
  



• 	
  John	
  Bell	
  Hatcher	
  collected	
  more	
  than	
  10	
  tons	
  of	
  mammal	
  fossil	
  bones,	
  
many	
  of	
  them	
  new	
  genus	
  and	
  species	
  for	
  the	
  science.	
  

• 	
  None	
  of	
  the	
  many	
  locali;es	
  have	
  dinosaurs	
  coexis;ng	
  with	
  fossil	
  mammals.	
  

• 	
  However	
  his	
  research	
  established:	
  

• 	
  The	
  bases	
  of	
  the	
  present	
  stra;graphy	
  of	
  the	
  Patagonian	
  Andes,	
  and	
  
discovered	
  that	
  the	
  Pacific	
  sea	
  extended	
  to	
  the	
  east	
  of	
  the	
  Andes,	
  	
  

• 	
  His	
  publica;ons	
  like	
  the	
  one	
  in	
  Scien;fic	
  American	
  documented	
  by	
  
the	
  first	
  ;me	
  the	
  Tehuelche	
  culture,	
  presently	
  ex;nct,	
  

• 	
  Collected	
  numerous	
  Mesozoic	
  fossils,	
  ammonites	
  that	
  are	
  carring	
  
his	
  name	
  acknowledging	
  his	
  pioneer	
  work,	
  

• 	
  His	
  collec;ons	
  of	
  present	
  plants	
  and	
  animals	
  allow	
  the	
  comparison	
  
the	
  fauna	
  and	
  flora	
  of	
  Patagonia	
  with	
  the	
  northern	
  hemisphere	
  ones.	
  

• 	
  It	
  was	
  the	
  most	
  important	
  Patagonian	
  scien;fic	
  expedi;on	
  aper	
  
Darwin.	
  



John	
  Bell	
  Hatcher	
  
11/Octubre/1861	
  -­‐	
  3/Julio/1904	
  	
  

Anna	
  Ma;lda	
  Peterson	
  
23/Mayo/1866	
  -­‐	
  7/Marzo/1940	
  

	
  

	
  Hatcher	
  died	
  of	
  typhus	
  fever	
  in	
  1904,	
  a	
  few	
  weeks	
  aper	
  
publishing	
  his	
  Narra;ves;	
  his	
  47	
  scien;fic	
  publica;ons	
  were	
  
widely	
  well-­‐known	
  and	
  interna;onally	
  recognized,	
  but	
  he	
  was	
  
known	
  mainly	
  for	
  his	
  extraordinary	
  expedi;on	
  to	
  Patagonia.	
  

	
  In	
  spit	
  of	
  his	
  discussions	
  
and	
  polemics	
  with	
  Ameghino	
  he	
  
was	
  recognized	
  by	
  his	
  intellectual	
  
honesty,	
  rigorous	
  and	
  systema;c	
  
methods	
  	
  that	
  led	
  him	
  to	
  
important	
  scien;fic	
  achievements.	
  



Epíloge:	
  

	
  

	
  The	
  University	
  of	
  Princeton	
  	
  decided	
  to	
  get	
  rid	
  of	
  the	
  Hatcher	
  
paleontological	
  collec;on	
  giving	
  more	
  than	
  10	
  tons	
  of	
  vertebrate	
  fossils	
  to	
  
the	
  Peabody	
  Museum	
  of	
  Yale	
  University	
  and	
  the	
  invertebrate	
  fauna	
  to	
  the	
  
University	
  of	
  Purdue.	
  

	
  

	
  The	
  Universidad	
  Nacional	
  de	
  la	
  Patagonia	
  Don	
  Juan	
  Bosco	
  couldn’t	
  
raise	
  the	
  	
  necessary	
  funding	
  to	
  repatriate	
  	
  the	
  fossils	
  back	
  to	
  Patagonia...	
  



Muchas	
  gracias.	
  .	
  .	
  


