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THE REPUBLIC OF ARGENTINA
The contents of this column reflect the
views of the author, who is responsible for
the facts and accuracy of the data pre-
sented herein. The contents do not neces-
sarily reflect the official views or policies
of the American Society for Photogramme-
try and Remote Sensing and/or the Univer-

sity of New Orleans.

The Río de la Plata (Silver River)
was discovered by Solís in 1516,
and Argentina was first explored by
Sebastian Cabot from 1526-30.
Pedro de Mendoza founded the first
permanent colony at Buenos Aires
(good winds) in 1536. Argentina re-
ceived its independence from Spain
in 1816, and it is the second largest
country in South America after Bra-
zil. The northern Chaco and the
central Pampas are vast expanses of
flat land, which is the home of the
Argentine cowboy, the Gaucho. El-
evations in Argentina range from –
40 m to +6962 m (+22,841 ft.) on
Aconcagua, the highest peak in the
Western Hemisphere.

In 1826, the Topographic Depart-
ment of the Province of Buenos
Aires was founded. A national
agency responsible for mapping the
entire country was created on the
5th of December, 1879 as the Oficina
Topográfica Militar (Military Topo-
graphic Office). By 1901, the Army
General Order No. 37 changed the
name to the Instituto Geográfico
Militar (Military Geographic Insti-
tute) which is a name that contin-
ues to this day. By 1943, the Argen-
tine version of “La Ley,” (The Law)
was legislated giving the Army’s
Instituto Geográfico Militar (IGM)
the national monopoly on large-
scale topographic mapping. (See my
column on Ecuador that had a short
sociological commentary on the
common Latin American mapping
monopolies – Honduras was an ex-
ception). Argentina’s organization
or its mapping agency followed the
European practice of the time. The
early Argentine “Anuarios” (year-
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books) of the 1900’s actually de-
tailed the various military topo-
graphic organizations of Europe.

In 1887 the old astronomical ob-
servatory at Córdoba established the
longitude of its meridian circle as:
Lo = -68° 12’ 03.3” West of Green-
wich. The first geodetic-quality astro-
nomical (“Astro”) station observed
was in 1894 at the geodetic pillar in
the Army Barracks in Mendoza where:
Fo = -32° 52’ 54.8” South, L o = -68°
51’ 22.8” West of Greenwich. At the
time, the Argentines were using the
Bessel 1841 ellipsoid where the semi-
major axis (a) = 6,377,397.155 meters
and the reciprocal of flattening (1/f) =
299.1528128. Initial plans for estab-
lishing geodetic control in the
country were for a perimeter survey
of the Atlantic coastline, as well as
along the international and provin-
cial borders. This plan was modi-
fied in 1912 to consist of 2° x 2°
quadrilaterals formed by chains of
triangulation. The classical geodetic
triangulation network of Argentina
reflects strict adherence to this plan
as it exists today. Practically every-
where else in the world the chains
have been dictated by the topogra-
phy. That is, triangulation stations
commonly are located on the sum-
mits of hills and mountains. Since
so much of the Argentine country
consists of the very flat Chaco and
Pampas, the topography had no in-
fluence on the shape of the primary
triangulation chains. Consequently,
since observation towers had to be
built anyway, the plan for chains of
man-made towers to follow strict
graticule lines was a logical system
to implement.

The longitude of the IGM circle
in Palermo was determined in 1902
which was Lo = - 58° 25’ 25.05”
West of Greenwich and was later
transferred to Belgrano in 1910,
whose value was Lo = - 64° 13’ 10.8”
W. This is significant in the devel-

opment of the Argentine network
because of the technology of the
time. Longitude transfers were a
major technological accomplish-
ment over long distances, and were
done with telegraph wires. The suc-
cesses of such longitude (time)
transfers document the modern de-
velopment and settlement of the
Americas as well as the world. When
we attempt to model the systematic
error in these old networks that form
the metric base of existing large-scale
topographic maps, we need to recog-
nize that the major component of er-
ror is time = longitude.

Early Argentine topographic
mapping followed the European
model of the times, just like the or-
ganization of their mapping agency.
A common projection of the time
was the “Poliédrica,” (Polyhedric).
As I have pointed out in the past,
this projection is mathematically
equivalent to the local space rectan-
gular implemented in analytical
photogrammetry software. It is an
ellipsoidal version of the gnomonic
projection, and it is easy to draft a
graticule from modest projection
tables. The sheets were cut on the
graticule and were 2° of latitude by
3° of longitude. That longitudinal
spacing was convenient in later
years when the IGM changed its ba-
sic projection.

Starting in 1894, Astro stations
were determined throughout the Re-
public. By 1919 there was at least
one point observed in every prov-
ince of Argentina except for the
northern provinces of Chaco,
Formosa, and Catamarca and the
southernmost provinces of Santa
Cruz and Tierra del Fuego. The ma-
jority of these points were located
at junctions or planned junctions of
railroad tracks. Some of these Astro
stations were used as local datums
until the national chains of triangu-
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lation were able to incorporate the
hinterlands into the network.
Mendoza 1894 was one example.
Others include Paraná 1908 where:
Fo = -31° 44’ 00.7” S, Lo = -60° 31’
58.5” W, which is the capital of En-
tre Ríos Province, and Santo Tomé
1908 where: Fo = -28° 32’ 34.380” S,
Lo = -56° 02’ 09.225” W. Another
old datum that is still occasionally
used in connection with oil explo-
ration is the Chos Malal 1914 Da-
tum where: Fo = -37° 22’ 30.3” S,
Lo = -70° 17’ 01.8” W. All of these
old datums were established when
the Bessel 1841 was the ellipsoid of
reference for Argentina. However,
the Chos Malal Datum of 1914 is
probably used on the International
1924 ellipsoid, which was later
adopted for all mapping in the
country since 1926.

In 1926, the IGM adopted a new
ellipsoid as well as a new projec-
tion for the national topographic se-
ries. The Gauss-Krüger Transverse
Mercator was selected as the new
projection and Grid system. The
scale factor at origin (mo = 1.0), the
central meridians of the belts (C. M.
= lo = 72°, 69°, 66°, etc., West of
Greenwich), the False Easting at C.
M. = 500 km, and the False North-
ing = 10,002,288.299 m. Note that
the central meridians of the TM
belts are the same interval as the
predecessor Poliédrica. The defin-
ing parameters of the International
ellipsoid (also called the Hayford
1909 and the Madrid 1924), are
a = 6,378,388 meters, and 1/f = 297.
By 1926, the entire province of
Buenos Aires (and more) was com-
pletely triangulated, so the present
origin of the Argentine Datum of
1926 was included. The point of ori-
gin is the Campo Inchauspe triangula-
tion station in the town of Pehuajó
where: Fo = -35° 58’ 16.56” S,
Lo = -62° 10’ 12.03” W. Different
from most of the world, the proper
name of the Argentine classical da-
tum is the same name as the town

and the origin point: “Campo
Inchauspe Datum.”

According to Mr. Rubén C.
Rodriguez, by 1954 ten loops
formed by chains of double triangles
running along even-numbered merid-
ians and parallels were completed
and the first datum adjustment of Ar-
gentina was performed. All the angle
measurements, baselines at chain in-
tersections, and Laplace Azimuths
determined at the same intersec-
tions and at half distances on me-
ridian chains were included in that
adjustment. By 1969 the network
had grown to 19 loops, with a few
baselines determined with elec-
tronic distance meters. There were
5,000 direction observations from
1000 vertices (stations), and two Ar-
gentine geodesists adjusted the net-
work at the U.S. Army Map Service
in Washington, D.C. The mean error
of the least squares adjustment by
variation of coordinates was 0.4”.
Simultaneously, Dr. Irene Fisher di-
rected the adjustment of the South
American Datum of 1969 at Army
Map Service (AMS) that included
the Argentine data set in all the ob-
servations of the entire continent.

As a side note, I was assigned to
AMS at the time, and later attended
a classified symposium at Cameron
Station, Virginia where Dr. Fisher
presented a paper on the SAD 69. I
believe I was the only junior officer
attending, but there was a veritable
constellation of stars with all the
generals and admirals there. The
flag rank officers sat in front of the
audience, the senior civilian geod-
esists sat in the middle of the audi-
ence, and I sat in the rear with the
rest of the peasants. Dr. Fisher
walked onto the stage, and the re-
tired Austrian school teacher-
turned Senior Geodesist of the
Army Map Service and Director of
the Department of Defense Gravity
Control Library stopped at the edge
of the podium. She was about 4’ 10”
tall (1.5 m), Dr. Fisher paused,
turned to the front row of 2, 3, and
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4-star generals and admirals and looked at one particu-
lar Navy admiral. She frowned, addressed that giant of a
man who was seated, and started scolding the admiral as
if he were a child. She told the admiral (who was the
commander of the U.S. atomic submarine fleet), that
“Your Captains are not taking the proper observations for
their gravity measurements. If your Captains cannot pro-
vide the data in proper scientific detail, do not waste my
geodesists’ time trying to decypher such garbage!” The Ad-
miral cringed, said not a word, but he nodded
acknowledgement. The audience was in stunned silence,
the rest of the flag-rank officers had tears of silent laughter
streaming from their eyes, and the tiny Dr. Irene Fisher
turned, stepped onto the platform behind the podium so
that she could reach the microphone, and presented her
paper on the South American Datum of 1969.

The origin point for the South American Datum of 1969 is
at station “Chua” in Brazil where: Fo = 19° 45’ 41.6527”S,
Lo = 48° 06’ 04.0639”W, and the azimuth to Uberaga is:
ao = 91° 30’ 05.42”. The ellipsoid of reference for the
SAD 69 is the “South American Datum of 1969” ellip-
soid where a = 6,378,160 meters and 1/f = 298.25. The
country of Argentina continued to favor and use the
Campo Inchauspe Datum after 1969, and for precise po-
sitioning applications in the geophysical industry, the
old classical datums prevailed. The Chos Malal Datum
mentioned previously is still used for “oil patch” work
in the central mountains near Chile, and in Patagonia, the
Pampa del Castillo Datum is used for “oil patch” work.
The geodetic coordinates of the origin point that bears the
same name as the town is: fo = -45° 47’ 30.2911”S,
lo = -68° 05’ 27.7879”W, and ho = 732 m. Of course, both
these latter two local classical datums are referenced to
the International ellipsoid.

Back in May of 1982, the Deputy Director of IGM in-
formed me that the 3-parameter datum shift values from
the National Datum (Campo Inchauspe) to WGS 72 were:
DX = +160.69m, DY = -129.19m, DZ = -84.98m; this solu-
tion was based on observations at 21 stations. NIMA
currently offers a 10-station solution to the WGS 84 Da-
tum as: DX = -62m ± 5m, DY = -1m ± 5m, DZ = -37m ± 5m.
Some years ago, I became privy to an “oil patch” solution
for the Pampa del Castillo Datum. From Pampa del Castillo
Datum to WGS 84 Datum, the 2-point solution reported
was: DX = +27.488m, DY = +14.003m, DZ = +186.411m, but
I would strongly recommend truncating the parameters to
the closest 25 meters! This is a good example of an analyst
becoming enraptured with the “power” of the decimal
point display, and implying that the data is as good as the
format statement allowed in the 3-parameter solution on
the computer. Remember that for trivial single-digit num-
bers of stations observed for the determination of system-
atic error from a classical geodetic datum to the WGS 84
datum, NIMA quotes the accuracy at no better than 25
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meters. Millimeter level reporting does not equate to
millimeter level accuracy. As a test point solution, for
geodetic station Lagarto, f = -45° 54’ 36.2683”S,
l = -68° 29’ 40.3391”W (Campo Inchauspe Datum). The
corresponding “oil patch” coordinates are:
f = -45° 54’ 40.316”S, l = -68° 29’ 34.389”W (Castillo
del Pampa Datum), and: f = -45° 54’ 35.4876”S,
l = -68° 29’ 44.4146”W (WGS 84 Datum). Presumably,
the ellipsoid height was constrained to zero. For the geo-
detic purist, the aforementioned solutions are substan-
tially less than desirable, but they do reflect the common
level of quality from some “oil patch” consultants.

The IGM currently publishes the POSGAR positions
of its fiducial stations in Argentina that are part of the
South American solution of geodetic positions refer-
enced to the WGS 84 system of coordinates. Although in
its preliminary stages of adjustment, the current 1999
POSGAR coordinates of station Campo Inchauspe are:
f = -35° 58’ 1.9731”S, l = -62° 10’ 14.8175”W,
h = 106.697m. I would consider the coordinate preci-
sion quoted by the Argentina Instituto Geográfico
Militar as significant.
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