
Useful Abbreviations

VM  =  Vinland Map.   Unknown before 1956.

VB  =  Vincent of Beauvais.  A popular, well-known
Medieval world history.  Widely available
in libraries of incunabula.

TR  =  “Tartar Relation”.  A chronicle of a journey
of two monks to the farthest reaches of 
known civilization in Asia, in the 13th C.
This account was unknown before 1957.



Beinecke Rare Book and Manuscript Library, Yale University



Rare Book stacks at the Beinecke Library



The Vinland Map, Beinecke Library, photographed in high contrast ca. 1960



Legend 67 from the Vinland Map, taken from “The Vinland Map and the
Tartar Relation” Yale University Press 1965.  Chapter on “The Vinland Map”
by R. A. Skelton, Superintendant of the Map Room, The British Museum.
(Original in Latin)

“By God’s will, after a long voyage from the island of Greenland to the south,
toward the most distant remaining parts of the western ocean sea, sailing 
southward amidst the ice, the companions Bjarni and Leif Ericsson discovered a
new land, extremely fertile and even having vines, the which island they 
named Vinland.  Eric [Henricus], legate of the apostolic see and Bishop of
Greenland and the neighboring regions, arrived in this truly vast and very 
rich land, in the name of Almighty God, in the last year of the most blessed
Father Pascal, remained a long time in both summer and winter, and later
returned northeastward toward Greenland, and then proceeded [i.e. home 
to Europe?] in most humble obedience to the will of his superiors.”

Comments: Last year of Pope Pascal was 1117 AD.  The Icelandic Annals
places Bishop Eirik Gnuppson’s visit to Vinland in the year 1121 AD.



History of the Vinland Map  (1)

1430 - 1440 AD  Scribe copies VB, VM and TR for Council of Basle
They are bound into a book in the order VM (top) VB and TR.

15th to 19th Century: Bookworms bore from VM into VB  and from
TR into other side of VB.

Late 19th Century: somebody separates VM and TR from VB and rebinds
them together in a “Spanish-looking” binding, inexpensively.
VB is rebound in original binding, but binder gets covers on backwards.

1957. Enzo Ferrajoli gets books, offers them on London rare-books market, 
also to British Museum, who reject the Vinland Map.



History of the Vinland Map (2)

Lawrence Witten III, bookseller to Yale, sees VM + TR in Zurich:
buys it for $3500 in “lawful money”,  later called “The greatest 
bargain in all the world”. Spring of 1957.

Witten shows Vinland Map and Tartar Relation to Marston at Yale.
They notice that wormholes in VM and TR do not align. Fall of 1957.

April 1958.  Marston (Curator of Classics) buys Vincent of Beauvais
from same London book-dealer.  They discover that in the arrangement 
VM, VB, TR,  holes now align perfectly.

1959.  Marston and  Vietor (Curator of Maps at Yale) persuade
financier Paul Mellon to purchase map, reported $1,000,000.  Mellon 
insists on a scholarly study of VM + TR.



How the Vinland Map,
the Vincent of Beauvais
and the Tartar Relation
were originally bound
in one volume in the
early 1400’s.



History of the Vinland Map  (3)

1960 Ferrajoli arrested by Spanish police for theft of documents.
Serves 3 years.  No evidence that VM, TR were stolen.

1965.  Yale publishes “Vinland Map and Tartar Relation”; enrages
the Italian-American community. VM denounced as a forgery.

1966. Washburn (Smithsonian) convenes Vinland Map Conference.
Pastedown offsets are discovered in original binding, referring to
an event at the Council of Basle, 1435.  Scholars call for“scientific studies”
of the map.

1972. Yale commissions Walter McCrone, microscopist, to study
ink of map.  He finds “up to 40%” titanium dioxide (anatase) in ink,
in form made after 1923. Denounces map as a forgery.  Yale
announces “Map may be a forgery”.



“Pastedown” found under 
endpapers in the original
1400’s binding of the 
“Speculum Historiale” of
Vincent of Beauvais.  

Print-through (in mirror
image) refers to the Council
of Basle, (1431-1445 AD).

Discovered at Yale, 1965, but
was not known at time of
publication of the VM-TR. 



Helge and Anne
Stine Ingstad



Literary and Historical Background

Groenlendingasaga in the Flateyjarbok, ca 1380 AD

Bjarni Herjolfsson sails from Iceland to Greenland, loses his  way, drifts, sights
unknown  shores.  His crew wishes to land, but he overrules them.  Then he sails
North, then  East, returns to Greenland (986 AD).

Leif Eiriksson sets out on a voyage of discovery from Greenland, to find the land 
Bjarni had seen. He has a crew of 35. He discovers Helluland, Markland and Vinland,
where he builds “large houses”.  He remains in Vinland one year, finds grapes, and
rescues a ship’s crew on his way back to Greenland. (ca. 1000 AD)

Eirik’s saga in the Hauksbok,  1334 AD

Leif Eiriksson sails from Greenland to Norway, where he is commanded by King
Olaf Tryggvason to preach Christianity in Greenland. On his  way home, he drifts at sea 
and finds a new land with grape-vines and wild wheat.  The same year he continues his 
journey to Greenland, saves a ship’s crew, and converts Greenland to Christianity.



Adam of Bremen ca. 1075 AD, Gesta

“He told me too of yet another island, discovered by many in that ocean, which  is
called Wineland from  the circumstances that vines grow there of their own accord
and produce the most excellent wine.  That there is abundance of unsown corn there
we have learned not from fabulous conjecture but from the trustworthy report of the Danes”.

Ari Thorgilsson,  ca. 1125 AD, Islendingabok

Mentions Vinland and the Skraelings, quoting his uncle Thorkel Gellison, “whose
recollection reached far back” to a man who had gone to Greenland with Eirik the Red.

The Geographical Treatise, ca. 1300 AD

“To the south of Greenland lies Helluland, and then Markland, and from there it is not
far to Vinland, which some people consider extends from Africa.”



The “Skalholt” or
Sigurd Steffanson map
of 1576. Used by Munn
in 1909 and the Ingstads
in 1960’s to locate
“Vinland” .



A reprint of the pamphlet of
W. A. Munn, a native of 
St. Johns, Newfoundland.  He
published it in 1914 at his own
expense, correctly identifying
L’Anse aux Meadows as the
landing place of Leif Ericcson
in the New World.



“Wonder Strands”
Cape Porcupine,
Labrador.



The northern 
Peninsula of 
Newfoundland and the
Strait of Belle Isle.





From the Groenlendinga Saga: Leif Eiriksson’s
Landing in Vinland, Discovery of America

….. they went back to their ship and sailed into the sound that lay between the island
and the headland jutting out to the north.

They steered a westerly course around the headland. There were extensive shallows 
there and at low tide their ship was left high and dry, with the sea almost out of sight.
But they were so impatient to land that they could not bear to wait for the rising tide
to float the ship: they ran ashore to a place where a river flowed out of a lake.  As soon
as the tide had refloated the ship, they took a boat and rowed out to it and brought it up
the river and into the lake,where they anchored it.  They carried their hammocks ashore
and put up booths.  Then they decided to winter there, and built some large houses.





General Map of
L’Anse aux 
Meadows
Excavations



Conclusive
Evidence of
Viking presence
at L’Anse aux
Meadows



Radiocarbon
Dendro-
corrected
Dates



Viking long
house at
L’Anse aux
Meadows



Viking Voyages in the North Atlantic ca. 1000 AD

Warm currents shown in Pink, Cold Currents in Blue



Archaeological
discoveries related
to the presence of Norse,
their voyages, and trade
with native populations
in the Far North.  The
dot on Ellesmere Is. 
marks “Skraling Island”
Peter Schledermann.



The New Yorker



Carbon 14 Dating the Vinland Map

Principal Investigators

Garman Harbottle     Chemistry Department, Brookhaven National Laboratory
and Department of Geosciences, Stony Brook University

Jacqueline Olin           Conservation Analytical Laboratory, Smithsonian
Institution and National Institute of Standards and
Technology

Douglas J. Donahue National Science Foundation AMS Facility and
Department of Physics, University of Arizona

Project Associates

Diane Van Der Reyden, Smithsonian,  Steve Choquette, NIST, Michelle Schantz,
NIST,  T. Lange and A.J.T. Jull, NSF AMS Facility, University of Arizona





Douglas Donahue at the NSF Accelerator - Mass Spectrometer, University of Arizona



Radiocarbon Age
and Fraction of
Modern



Calibration curve to convert conventional “Libby”
radiocarbon ages to dendro-corrected calendar dates







Yale’s “Final Exam”
for the Vinland Map
Radiocarbon Dating
Project.  This earned
a passing grade.

Calibrated dates are
1-σ calendar ranges.





The Vinland Map, Beinecke Rare Book and Manuscript Library, Yale University, 1995



Weighing the sample cut from the Vinland Map



The weight taken startled
us all, 28.9 milligrams.
We had intended to take
about 16 - 18 milligrams.



Corner of Vinland Map, with sample removed







Calibration of Radiocarbon Dates
of the Vinland Map Parchment

July, 2001

The weighted average of all samples excluding Process “A” :

Fraction of modern           F  =  0.9434 +/- 0.0033

The  radiocarbon age is given by       age  =  - τ ln F

=  467 +/- 27 years BP
where τ is the Libby mean life, 8033 years

The radiocarbon age is converted to a calendar date by the 1998 atmospheric
tree-ring data set (Stuiver et al.,  Radiocarbon 1041-1083, (1998)).

One sigma AD 1423 - 1445  or  AD 1434 +/- 11 years
Two sigma       1411 - 1468  (95% confidence)   



The coating on the map and what it means

Our first C14 measurements were made in 5/95, shortly after the sampling
at Yale.  We were shocked when the two samples gave dates of 2083 and 2085 AD.
We were seeing “bomb” C14 from the atmospheric testing in the 1950’s.

We found that the high - C14 contaminant was removable with acetone: it 
amounted to +/- 30 % .  The residual parchment dates were in the 1430 - 1440
AD  range, and very consistent, regardless of number of acetone extractions.

Experiment with 13C-labelled acetone showed no exchange (to 1 ppm).

After 1950, the C14 in the atmosphere nearly doubles by 1961, when Pauling gets 
his worldwide moratorium and for this wins his second Nobel, the Peace Prize.

The single-malt Scotch whisky experiment (!!) lets us date the coating.

Could be silicone oil ( [Si(CH3)2 - O -]n or linseed oil, or something else.



Abrupt rise in environmental
carbon 14 caused by nuclear
test explosions, reflected in
the 14C labelling of alcohol
in vintage single malt whiskies.
(rationale: all alcohol comes
from grain from a single year)
Solid line: carbon dioxide
(atmospheric) data.  

Points = whiskies



History of the Vinland Map  (4)

1985.  Cahill and Kusko, using PIXE, find only nanograms/cm2  of
titanium, 10,000 x less than McCrone, and much in line with
hundreds of other medieval documents.  McCrone threatens lawsuit.

1991.  Harbottle attends conference at Hunter College, NY.  Suggests
dating the parchment of the VM. Recruits Olin (Smithsonian).
Three successive proposals are rejected by Yale.
They recruit  Donahue (Arizona).  Proposal accepted, 1994-5.

1995 (February).  Harbottle, Olin and Donahue, with Pooley and 
van der Reyden, slice 28.6 mg from lower right corner of VM.
Carbon 14 dating at NSF center at University of Arizona. 

2002 (August). Date, 1434 +/- 11  AD published in “Radiocarbon”.



History of the Vinland Map  (5)

September 2002:  Brown and Clark (London) publish in
“Analytical Chemistry” anatase (again) and carbon in ink. Fake!
Double whammy!!Frantic email exchanges pick up  “controversy”.
Every interested party touts his/her favorite theory.  NYTimes story
cites Kirsten Seaver’s theory of Fischer Forgery: anti-Nazi motive.
MSNBC viewers vote online: 37% “authentic”, 24% “forgery”.

A third Conference on the Vinland Map seems inevitable.

More “scientific” studies?  Yale seems amenable (Yale Daily News)

The “anatase” bogeyman looks more and more like a red herring.
Contrary to earlier belief, anatase TiO2 is everywhere in nature.



History of the Vinland Map  (6)

2004.  Gregory G. Guzman, professor at Bradley University and
distinguished scholar investigating the work of Medieval historian 
Vincent of Beauvais, discovers a second copy of the “Tartar 
Relation” - “Vincent of Beauvais” combined volume in the 
“Zentral und Hochschulbibliotek, Luzern, Switzerland.

2004. Cahill measures silicon content of Vinland Map parchment.



Arguments for authenticity of the 
Vinland Map

Paleography: VB, VM and TR all the work of one scribe.  “Oberrheinische
bastarda” typical of Basle, mid 1400’s.

Watermarks on paper of VB and TR, bull + cross, mark of “Muhle zu Allen
Winden, 1433, near Basle.

Binding appropriate for German, mid 1400’s.  Wormholes in VM, VB, TR align.

Offset in pastedown (discovered in 1965) refers to Council of Basle, 1435.

Precision radiocarbon date of VM parchment: 1434 (+/- 11) AD.

Ink analysis (PIXE) within range of 15th century inks.



Arguments for forgery of the
Vinland Map

Lack of provenance before 1955.  Map “looks wrong” to experts.

“Accurate” depiction of Greenland, shown as an island.  “Impossible”, 
in 1430’s.  No-one had circumnavigated Greenland in 1430.  “Accurate
representation of coastline of Greenland”

Unusual usages of Latin in text of map.

McCrone, (microscopy) and now Brown and Clark (IR-Raman)
analysis of ink on map. Titanium dioxide in form of anatase.
“Anatase only available after 1923” therefor map is a forgery.
Brown and Clark see anatase with IR-Raman, also carbon.



Archaeological
discoveries related
to the presence of Norse,
their voyages, and trade
with native populations
in the Far North.  The
dot on Ellesmere Is. 
marks “Skraling Island”
Peter Schledermann.



Bumper Sticker seen in Minnesota







The “Maine Penny” found 
at the “Goddard Site”, minted
in Norway / King Olaf Kyrre,
1065 - 1080 AD 







Provenance of the
Chert Artifacts from
the Goddard Site,
Maine.



The most important
discovery in the early
excavations at L’Anse
aux Meadows: the 
“ring-headed pin” of
purely Viking design



Sample changer carbon ion source at the NSF Facility



Viking voyages,
North Atlantic
and Europe.



Routes of Viking voyages
of discovery



History of the
Occupations at the
Site of L’Anse aux 
Meadows



Provenance of Jasper artifacts found at L’Anse  aux Meadows



Translucent windows of thin stone slices at the Beinecke Library, Yale University
















