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PREFACE

The official records of the First United Nations Carto-  agenda item to which they relate 2 They are reproduced in the
graphic Conference for the Americas, held at Panama, from  language in which they were received (English, French or
8 to 19 March 1976, are issued in two volumes: volume I,  Spanish) and each is preceded by a summary in the two other
Report of the Conference,! and the present publication, vol-  languages. They have been edited in accordance with United
ume I, Technical papers, which contains the texts of the  Nations practice and requirements.
technical background papers submitted to the Conference by

the participating Governments The designations employed and the presentation of the

These technical papers are grouped according to the  material in this publication do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the
United Nations concerning the legal status of any country,

e territory, city or area or of its authorities, or concerning the
! First United Nations Regional Cartographic Conference for the Ameri- delimitation of its frontiers or boundaries.
cas, voi, I, Report of the Conference (United Nations publication, Sales

No E77113) * The agenda i$ reproduced in the annex
Ed
# #
PREFACE

Les documents officiels de la premiére Conférence carto-  de 'ordre du jour de la Conférence?. Elles sont reproduites
graphique régionale des Nations Unies pour I’ Amérique, qui  dans la langue dans laquelle elles ont été présentées {anglais,
s’est tenue A Panama du 8 au 19 mars 1976, sont publiésen  espagnol ou frangais) et chacune est précédée d’un résumé
deux volumes : le volume 1, Compte rendu de la Confé-  dans les deux autres langues. Elles ont été mises en forme
rence', et le présent volume II, Communications tech- suivant les usages en vigueur aux Nations Unies.
nigques, qui contient les documents techniques d’informa-
tion présentés a la Conférence par les gouvemnements

E Les appellations employées dans cette publication ainsi
participants.

que la présentation des données n’impliquent de la part du
Ces communications techniques sont groupées par points  Secrétariat de I'Organisation des Nations Unies aucune prise
de position quant au statut juridique des pays, territoires,

———— villes ou zones, ou de leurs autorités, ni quant au tracé de
' Premiére Conférence cartographique régionale des Nations Unies pour feurs frontieres ou limites.
£ Amérique, vol 1: Compre rendu de la Conférence (publication des Na-

tions Unies, numéro de vente : F 77 1.13) m four est reproduit & annexe.
e
i #
PREFACIO
Los documentos oficiales de Ia Primera Conferencia Car-  del programa a que se tefieren?. Se reproducen en el idioma

tografica Regional de las Naciones Unidas para América, en que se recibieron (inglés, francés o espafiol) y cada uno de
celebrada en Panami del 8 al 19 de marzo de 1976, se  ellos va precedido por un resumen en los otros idiomas. Se
publican en dos volimenes: el volumen I, Informe de la  han preparado con arreglo a las practicas y requisitos de las
Conferencia', y la presente publicacion, volumen II, Docw-  Naciones Unidas.

mentos técnicos, en que figuran los textos de los documentos
técnicos presentados a la Conferencia por los gobiernos par-

L Las denominaciones empleadas en esta publicacién y la
ticipantes.

forma en que aparecen presentados los datos gue contiene no
Estos documentos técnicos se han agrupado segin el tema  implican, de parte de la Secretaria de las Naciones Unidas,
Juicio alguno sobre la condicidn juridica de paises, territo-

N rios, ciudades o zonas, o de sus autoridades, ni respecto de la
! Primera Conferencin Cartogrdfica Regional de lay Naciones Unidas delimitacién de sus fronteras o limites

para América, vol 1, Informe de la Conferencia (publicacion de las Nacio- R — )

nes Unidas. No de venta: § 771 13) ? El programa se reproduce en ¢l anexo

iti
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AGENDA ITEM 6

Surveying in Canada®

Paper presented by Canada

RESUME

Le grand programme canadien en matiére de géodésie vise
a améliorer et & corriger le canevas de planimétrie primaire et
a développer et intégrer le canevas secondaire. II 5'agit de
creer un systeme géodésique suffisamment précis et dense
pour répondre aux besoins de I'utilisateur moderne dans un
contexte national. La date prévue pour la rectification du
canevas est 1977.

Un aspect important de Ia préparation photogrammétrique
de premier ordre est le positionnement par satellites Doppler.
Les coordonnées obtenues par cette méthode se rapportent &
un systeme de référence donné, et, pour pouvoir les utiliser
pour la notification du systéme canadien, il faut les transfor-
mer mathématiquement selon la redéfinition du systeme de
référence de 1927 pour I' Amérique du Nord

En outre, le Canada participe au programime international
d’alignement des réseaux géodésiques continentaux sur up
systeme géocentrique. Ce travail doit Btre terminé en 1983,

La deuxi®me phase du programme géodésique, I'amélio-
ration et I'intégration du canevas secondaire en un systéme
homogéne, est un travail de longue haleine.

The purpose of this paper is to feport on some significant
aspects of .geodetic or control surveying in Canada.

Historically, first-order triangulation was begun in 1906 in
the Ottawa area. That was the start of what must have then
seemed a limitless task for a young country with a territory of
some 10,000,000 square kilometres. The early work was
naturally concentrated in the narrow, populated belt along
the southern boundary

A Shoran survey, begun in 1949 at Winnipeg, covered the
entire country nosth of the triangulation by 1957. About that
time the Tellurometer and Geodimeter were introduced, cau-
sing a complete change in the conventional methods of sur-
veying. Triangulation became faster and more accurate, and
traversing was revolutionized, By 1972, Aerodist surveys
covered large areas of the country. There are now approxi-
mately 5,000 points in what is referred to as the Canadian
primary framework. The rapid advance in technology was
unfortunately not accompanied by improved accuracy in
co-ordinate values, because new surveys were adjusted to fit
the older existing values, thus perpetuating inaccuracies and

* The originut text of this paper appeared as document E/CONE. &7/L 57

RESUMEN

Los objetivos del principal programa geodésico del Ca-
nadé son la mejora y la reestructuracion del marco horizontal
primario y la ampliacién y la integracién de la estructura
secundaria. El objetivo es crear un sistema geodésico lo
suficientemente exacto y denso para satisfacer las necesida-
des de los actuales usuarios en un marco nacional de referen-
cia. La fecha fijada como plazo para el reajuste de la estruc-
tura es 1977,

Otro importante aspecto del control primario es la deter-
minacién de posiciones con satélites por medio del efecto
Doppler. Las coordenadas obtenidas con este método estin
relacionadas con referencia particular y se deben transformar
matematicamente segiin la nueva definicién de la referencia
de 1927 de América del Norte para poder ser usadas en ¢l
1 ajuste canadiense.

Ademés del reajuste nacional, Canada coopera con el
programa internacional para reajustar las redes geodésicas
continentales respecto de una referencia geocéntrica. Dicho
ajuste se finalizard en 1983

La segunda etapa del programa geodésico, a saber, la
mejora e integracion del control secundario para constituir un
sistema homogéneo, es una tarea de mas largo plazo.

distortions. The present co-ordinate values do not reflect the
quality of the sirvey Waork nor do they meet modern accu-
racy requirements.

In addition to the framework, there are many thousands of
other survey points located throughout the country. These
were established over the years for mapping and other proj-
ects, and their aumber continues to grow. Many of these
secondary surveys are of good quality but are only loosely
connected to the geodetic datum because of the scarcity of
primary reference points in the area. In recent years an effort
has been made to develop a secondary survey fabric that
incorporates the many valuable project surveys and is well
integrated with the primary framework.

The major geodetic programme at present is the improve-
ment and readjustment of the primary horizontal framework
and the extension and integration of the secondary fabric
The objective is to create a geodetic system that is sufficiently
accurate and dense to meet modern user requirements, within
a national frame of reference.

The target date for readjustment of the framework is 1977
Over the past few years the data have been assembled and



analysed, and selective field surveys were made to strengthen
the geometry of the networks. This work is to be completed
during the 1976 field season One very important aspect of
the primary control is our use of satellite Doppler position-
ing. We employ Canadian Marconi receivers to observe the
six United States Transit (Navy Navigation Satellite System)
satellites. To date, 135 positions have been observed, mostly
on existing primary points, and this year an additional 40
positions will be observed in preparation for readjustment.
The stations are spaced 300 to 500 km apart and the relative
accuracy between stations is about 1 m. The array of satellite
Doppler positions will effectively anchor the framework in
the adjustment Co-ordinates derived from satellite Doppler
positioning refer to a particular datum, and must be mathe-
matically transformed according to the redefinition of the
1927 North American Datum before they can be used in the
Canadian readjustment

In addition to the domestic readjustment, Canada is co-
operating in the international programme 1O readjust conti-
nental geodetic networks on an carth-centred datum. The
Jatter adjustment is to be completed in 1983 It will result in
two sets of co-ordinates for geodetic control in Canada-~one
for domestic use and the other for international and scientific
purposes The Canadian provinces now have active sur-
veying and mapping programmes of their own and are deman-
ding an improved geodetic reference system to support their
programmes. There is also an ever-increasing volume of
data, in data banks and files, that are based on georeferen-
cing. When the geodetic control is readjusted, the co-
ordinates in these records will have to be amended, and the
sooner the change is made the less costly the task will be.
Also, the changing of records to metric values is to be
completed by 1978 The decision to compute a Canadian
readjustment was taken because of these factors.

The second phase of the geodetic programme-——the impro-
vement and integration of secondary control into a homoge-
neous system-—is a longer-term task An estimated 400,000
points are involved. The points must be assessed for quality,
organized into integration regions, strengthened and tied
together by field work and adjusted to the new framework
values. A geodetic data file is being developed and compiled
to handle the large amount of data associated with these
secondary networks; the change in co-ordinate values alone
is a massive task

It is the size of the job that determines the later completion
date for the secondary integration—probably in the

mid-1980s The recent introduction of inertial surveying
systems will have a significant impact on the pace of secon-
dary survey integration and on control surveys generally.
Last year Geodetic Survey of Canada purchased an **Auto-
surveyor’” manufactured by Litton Systems, Inc This iner-
tial surveying system (ISS) consists of several components
fiat can be muunicd on & vehicle as small as a jeep or light
helicopter. It has so far been used only in a ground-based
vehicle, except for a brief test in a helicopter. The heart of the
system is a gyrostabilized platform containing three orthogo-
nally mounted accelerometers . In use, the platform is energi-
zed at a known point and the axes are aligned northerly,
easterly and vertically. As it is moved from the known point,
accelerations are detected by the accelerometers, whose out-
put is doubly integrated to produce distances, which are
converted by the computer into geodetic position and eleva-
tion. The system is brought to rest approximately every five
minutes to resense the vertical direction  Each run ends on a
known point, and for best results the runs are repeated imme-
diately in the opposite direction The system has been tested
under a wide range of weather and terrain conditions, and the
conclusion is that position and elevation determination are
comparable to supplementary control by conventional me-
thods The greatest potential of the system is in the producti-
vity of measured points It has been applied on two small
familiarization projects, and will be deployed this year on full
production of mapping control

Usban areas must be mentioned in connexion with hori-
zontal and vertical control. Where cities are provided with
sufficient geodetic control, they eventually break itdowntoa
muaicipal system of monumented control This results in
improved quality of control and a significant reduction in the
number of repetitive survey activities. A recent example is
the city of Calgary, Alberta, where 60 first-order horizontal
control points were placed within 30 km of the city centre.
The first breakdown, to 800-m density, was made by the
local authority with provincial assistance The final
breakdown was to a density of 300 m, forming the municipal
system, which now serves local mapping, legal positioning
{(which is mandatory), engineering projects, utilities, and
indexing for a computer file of municipal records.

With the improvement and recomputation of the geodetic
network and the eventual integration of the secondary survey
fabric, a multi-purpose control system, such as the one Cal-
gary now has, wili become a reality for the country.

Resefa de las actividades cartograficas en Chile*

Documento presentado por Chile

SUMMARY

PREPARATION AND REPRODUCTION OF
CARTOGRAPHIC MATERIAL

The Instituto Geogréﬁco Mititar, which has been desig-
nated by law as the permanent official authority represen-

* El texto original de esta monografia se publicd come documento
£/CONF 67/L. 22

RESUML

FLABORATION ET REPRODUCTION DES CARTES

La cartographie du territoire national releve d’une maniere
générale de I'Institut géographique militaire, qui constitue de
facon permanente, de par fa loi, I"autorité officielle repré-
sentant I’Etat pour tout ce qui concerne la géographie, les
levés topographiques et I'établissement de cartes ¢t de plans
du pays.




ting the State in all matters pertaining to geography, surveys
and the preparation of maps and charts of the country, is
generally responsible for the preparation and reproduction of
cartographic material relating to the national territory.

The same function is performed, in their respective fields,
by the Naval Hydrographic Institute, which prepares nautical
charts, and the Air Force Aerophotogrammetric Service,
which prepares aeronautical charts.

All cartography is carried out in accordance with the
conventional system, which comprises the following stages:

Field work

Geodesy
Photogrammetry
Topography

Laboratory work

Calculation

Aerial triangulation and adjustment
Plotting

Study of geographical names
Cartographic drawing

Revision and checking

Printing

GLOBAL STATISTICAL SUMMARY
The following synoptic table shows the over-all statistics

for the geodetic activities for cartographic purposes carried
out to date:

Geodetic base lines measured . . 12
Astronomical station points observed o 72
First-order vertices established . . o 439
Second-order vertices established 242
Precision levelling finey . . . 112
Bench marks made . 8,760
Double-levelfed kilometres 13,153

STATISTICAL SUMMARY OF CARTOGRAPHIC WORK 10 DATE

Mapping at the scale of 1:500,000 100 per cent of the

national terri-
tory
* Mapping at the scale of 1:250,000 100 per cent, preli-
minary type
Mapping at the scale of 1:250,000 Regular, 10 per
cent
Mapping at the scale of 1:100,000 Regular, 20 per
cent
Mapping at the scale of 1:50,000 Regular, 70 per
cent

Mapping at the scale of 1:25,000 Regular, 8 per cent
In addition, the following maps and atlases have been
prepared:

Maps at the scale of 1:1,000,000

Maps at the scale of 1:3,000,000

Maps at the scale of 1:6,000,000

Thematic maps on different scales and different topics
Atlas of the Republic of Chile

School Atlas of Chile

L'Institut hydrographique de la marine, qui établit des
cartes nautigues, et le Service aérophotogrammétrique de
P'armée de I"air, qui est chargé d’établir les cartes aéronauti-
ques, remplissent dans leurs domaines respectifs une fonc-
tion analogue.

Toutes les cartes sont établies conformément au systéme
conventionnel cortespondant aux phases énumérées ci-
apres :

Travaux sur le terrain

Géodésie;
Photogrammétrie;
Topographie

Travauyx en atelier

Calculs;

Triangulation aérienne et compensation;
Restitution;

Etude des noms géographiques;

Dessin des cartes;

Révision et contrdle;

Impression

TABLEAU STATISTIQUE GENERAL

Le tableau ci-dessous récapitule les activités géodésiques
exécutées i des fins cartographiques & ce jour ;

Bases géodésiques mesurées .. . i2
Positions astronomigues observées - . 72
Paints de premicr ordre établis | . . 439
Points de deuxitme ordre établis . 242
Lignes de nivellement de précision 112
Bormnes de nivellement installées 8 760
Kilomtres doublement nivelés 13 153

TABLEAU STATISTIQUE DES CARTES ETABLIES

Cartes & Iéchelle du 1/500 000 100 p. 100 du terri-
toire national

Cartes i .E’échelle du 1/250 000 Du type préliminaire,

100 p. 100
Cartes & I"échelle du 1/250 000 Cartographie  régu-
ligre, 10 p. 100
Cartes a Péchelle du 1/100 000 Cartographie  régu-
ligre, 20 p. 100
Cartes & I'échelle du 1/50 000 Cartographie  régu-
litre, 70 p. 100
Cartes a I’échelle du 1/25 000 Cartographie  régu-

litre, 8 p. 100

On a en outre établi les cartes et atlag suivants ;

Cartes & I'échelle du 1/1 000 000;

Cartes & I'échelle du 1/3 000 000;

Cartes & 1'échelie du 1/6 000 000

Cartes thématiques & différentes échelles, sur divers su-
jets;

Atlas de la République du Chili;

Atlas scolaire du Chili



{  El Instituto Geografico Militar, dependiente del Mi-
nisterio de Defensa Nacional, constituye por Ley de la Repi-
blica, en caricter de permanente, la autoridad oficial en
representacion del Estado, en todo lo referente a levanta-
mientos y confeccidn de cartas geograficas del territorio. El
Instituto fae creado el 29 de agosto de 1922,

Con anterioridad a su creacion se habian realizado dos
importantes trabajos geodésicos gue sirvieron de base a le-
vantamientos topograficos mediante planchetas a las escalas
de 1:25.000 también en dos sectores de gran importancia
econdmica; «) la Regién del Salitre y b) 1a Zona Central

) Entre el limite norte con el Perit y extendiéndose unos
ocho grados de latitud, un poco al sur del paralelo 26°,
cubriendo un area aproximada de 135.000 kilémetros cua-
drados en las provincias de Tarapaca y Antofagasta, entre el
mar y los primeros contrafuertes de la Cordillera de los
Andes, se reconocio, monumentd y midid una extensa malla
de triangulacién geodésica de primer orden con sus conve-
nientes densificaciones de segundo y tercer orden. Este sis-
tema fue desarrollado por las ex oficinas de Mensura de
Tierras e Inspeccidn General del Catastro, posteriormente
refundidas en la Superintendencia del Salitre

Esta red quedd apoyada en dos bases geodésicas separadas
entre s por unos 220 kilometros. Los extremos de estas bases
quedaron unidos por nivelacién de precision desde los ma-
reGgrafos que se ubicaron en los puertos de Iquique y Antofa-
gasta,

E! calculo de la red quedé referido al Elipsoide de Clarke
de 1866 tomando como datum un punto observatorin de
valores astrondmicos. El conjunto de puntos determinados
geodésicamente, aproximadamente 1.000, fueron utilizados
como hitos del Estado para referir las mensuras destinadas a
la constitucidn Jegal de la propiedad minera, para la confec-
ci6n de planos y para fines cientificos, como es la determing-
cion de forma y dimensiones del geoide.

) El Estado Mayor del Ejército propuso, ya en el afto
1893, la creacién de una organizacion técnica, dentro del
Ejército, para confeccionar una Carta Militar del pais. Luego
de un estudio de las técnicas e instrumentos de ese tiempo, se
acordaron las especificaciones basicas para el cumplimiento
de este objetivo

El trabajo de campo se extendié a cuatro arcos individua-
les, cubriendo las provincias de Aconcagua, Santiago, Col-
chagua, Talca, Nuble, Concepcion y Bio-Bio. El arco o
Red No. 1 se extendi6 aproximadamente desde los 32° 30° s
a133°45° S ; laRed No. 2, desdo los 33°45” 8. a1 35°00° 8.5
el Arco No. 3, desde los 352 00" S. al 36° 30" S. y la Red
No. 4 desde los 36° 30" § hasta aproximadamente los 38° S.
Esta cadena de triangulacion estaba compuesta de una malla
de tridngulos simples. Las longitudes de estos arcos fueron
controlados mediante la medicion de tres bases geodésicas:
Chifiigiic — El Monte, en el Arco I Niguén — Per-
quilauquén, en el Arco 2y Chacayal — Diuto, en el Arco
No 4. En el Arco 2 no se midié base geodésica.

Las coordenadas de este sistema fueron procesadas en el
Elipsoide de Bessen con datum en el Observatorio Astrond-
mico de Quinta Normal en Santiago. La altimetria quedd
referida al nivel medio del mar por nivelacion de precision
desde el maredgrafo instalado en el Puerto de San Antonio,

Noventa y tres puntos de control primario constituyen este
sisterna, utilizado para apoyar 46 sectores parciales con una

densificacién aproximada de 2.500 puntos secundarios, lo
que permitid levantar 480 planchetas a laescalade 1:25.000.

Estas dos importantes obras, iniciacion de actividades
cartogrificas en el pais, estan en poder actualmente del
Instituto Geogréfico Militar y constituyeron ¢} fundamento
para los nuevos trabajos ejecutados hasta la fecha.

2. Apartirdel afio 1944, y previo estudio de factibilidad,
se dio comienzo al levantamiento cartogréfico del territorio
por procedimiento aerofotogramétrico. En ese afio, mediante
un Convenio Cooperativo con el Gobiero de Estados Uni-
dos, se abtuvo una cubierta fotografica desde el limite con el
Perii, por el Norte, hasta el Cabo de Hornos (56° S.), por el
Sur Este vuelo, denominado Trimetrogdn, sirvié para la
confeccidn de nuestra Carta Preliminar a la escala de
1:250.000, compuesta de 102 cuarterones con un formato de
un grado de latitud por uno y medio de longitud que cubren el
territorio en 1a zona que muestra la figura 1.

Esta cartografia, complementada y actualizada con los
Jevantamientos anteriores a plancheta en la Regién del Salitre
y Zona Central, ademds de compilaciones de cartografia
levantada por nuestros paises vecinos limitrofes, sirvid de
base para confeccionar la primera Carta Nacional delpaisala
escala de 1:500.000, constituida por 42 cuarterones y que
cubren la zona demarcada en la figura 2 Posteriormente ella
ha sido actualizada y corregida para las nuevas ediciones

3 Entre los afios {947 v 1954, en colaboracion con el
Servicio Geodésico Interamericano, quedaron establecidas
las normas y especificaciones con el objeto de efectuar un
levantamiento acrofotogramétrico regular del pais a las es-
calas de 1:100.000 y 1:50.000, necesarios para fines de
estudios y proyectos.

Aprovechando gran parte de los trabajos ya ejecutados en
la Zona Central y en la Regidn del Salitre, se planifico la
medicién de una Red Fundamental de Triangulacidn de Pri-
mer Orden, sobre e} eje longitudinal del pais, con densifica-
ciones convenientemente espaciadas de extensiones del
mismo orden hacia el mar y cordillera Esta Red basica estd
constituida por cuadrilateros, reconocidos, monumentados y
medidos de acuerdo a las especificaciones internacionales
vigentes. Cubre desde el limite con el Pert por el Norte hasta
1a ciudad de Puerto Aisén (45° 30" S.). Aproximadamente
cada 3° de latitud tiene sus controles de largo en mediciones
de bases geodésicas y controles de azimut mediante la deter-
minacién de estacionamientos astrondmicos ubicadas apro-
ximadamente cada 1,5° de latitud.

A lo largo de toda la red vial del territorio se han recono-
cido, monumentado y medido lineas de nivelacion de preci-
sidn, vinculadas a los maredgrafos en funcionamiento en los
principales puertos del litoral. Convenientemente espacia-
das, estas |ineas han servido de enlace al sistema basico de
triangulacién a los fines de controlar la altimetria trigonomé-
trica de esa red Igualmente, el 70% de estas lineas de
nivelacién han sido cubiertas con estacionamientos para de-
terminar gravedad terrestre.

El siguiente cuadro resumen muestrauna estadistica global
de las actividades geodésicas anteriormente detailadas:

Bascs geodésicas medidas . . 12
Estacionamientos astronémicos observados . 7
Vértices de primer orden establecidas 439
Vértices de segundo orden establecidos o 242
Lincas de nivelacion de precision S 112
Pilares de nivelacién materializados B 760
Kilémetros doblemente nivetados 13.153




4. Entre los afios 1954 y 1955 se obtuve une nueva
cubierta fotogrifica a una escala promedia de 1:70.000, apta
pararestitucién fotogramétrica de cartografia 1:50 000 desde
el limite con el Pen, por el Norte, hasta la ciudad de Concep-
cion (36° 50’ S.). Este vuelo, denominado Hycon, fue
apoyado y clasificado convenientemente en el tefreno para
los fines propuestos.

En el afio 1961 se completé la cubierta fotografica, con el
vuelo OEA, desde la ciudad de Concepcidn hasta Ia latitud de
43° 30" S. y en la Zona Norte desde el meridiano 69" W,
hasta la frontera con Bolivia y Argentina, que habia quedado
pendiente durante la toma del vuelo Hycon.

Las primeras 400 hojas de un formato de guince minutos
de latitud por quince minutos de longitud fueron restituidas
entre los afios 1955 y 1957, correspondientes a la Zona Norte
del pais entre el limite con el Per, porel Norte, y la ciudad de
Copiap6 (27° 30” 8.}, por ¢l Sur, el meridiano 69° porel Este
hasta el litoral por el Oeste. Con este materia) se prepard la
publicacién de Ias primeras 72 hojas a laescalade 1:100 000,
avance que se muestra en la figura 3.

3. A partir del afio 1958 hasta la fecha se ha establecido
primera prioridad para la produccion de cartografia regular a
laescalade 1:50.000, poniéndose énfasis en la realizacidn de
los necesarios trabajos de campo.

Novecientas cincuenta hojas de un formato estandar de
15" X 15 cubren el sector territorial desde su limite norte
hastalos 43° 30" S, Deellas se han publicado, a la fecha, 692
(véase la figura 4); 208 se publicarin en el transcurso del afio
1976 y para las 50 restantes se precisan los trabajos de terreno
que serdn ejecutados entre 1976 vy 1977; es decir, en los
proximos dos afios se dispondra de una cubierta cartografica
regular a la escala de 1:50.000 hasta la latitud de 43° 30° §

6. En base a este tipo de cartografia se ha planificado
confeccionar una precisa Carta Regular a Ia escala de
1:250.000, tarea que ya se ha comenzado; 96 cuarterones
cubririn el territorio nacional, en un formato individual de
1° % 1,5° a todo color; 13 de estas hojas ya estan publicadas
{véase la figura 5) y en el afio 1976 se editarin 6 nuevas
hojas.

7. Las planes futuros del Instituto Geogrifico Militar
tienden a Ia produccién cartogrifica de Ja zona mas dificil del
territorio, esto es, la Zona Austral, desde el paralelo 43° 30"
hasta el Cabo de Hornos. Los méas modernos métodos de la
técnica serdn considerados en esta labor, desde la determina-
cién de coordenadas y alturas de puntos terrestres mediante el
empleo de satélites geodésicos en rbita hasta el mas sofisti-
cado proceso de elaboracién en instrumentos modernos La
topografia de esta zona es dificil, no se cuenta con suficientes
medios de comunicacién y transporte ¥ sus condiciones cli-
miticas son completamente adversas para e} desarrollo de
operaciones de campo (llueve aproximadamente un prome-
dio de 200 dias en el afio). No obstante, se agotaran los
medios para Hevar adelante este ambicioso e importante plan.

8. Paralelamente a los trabajos programados para la
Zona Austral, el Instituto Geogrifico confeccionara carto-

grafia basica a la escala de 1:25.000 en agueilas zonas eco-
némicamente mas importantes del pais, tomando en cuenta
toda la experiencia acumulada en e} proceso de la carta
1:50.000, las técnicas e instrumentos mas modernos en este
tipo de levantamiento y las dltimas recomendaciones interna-
cionales respecto a elipsoide y datum de referencia. Actual-
mente se estin ejecutando las operaciones de terreno necesa-
rias para obtener esta cartografia en las provincias de Tara-
paci, Aconcagua, Valparaiso, Santiago, Valdivia y Osomoe

En el transcurso del afio 1976 se espera contar con la publica-
cign de 100 de estas hojas en un formato de 1,5 x 7,5

9. A continuacién se citan otras obras cartogrificas de
gran importancia efectuadas por este Instituto;

a) Mapa Fisico escala 1:1.000.000. Bajo las recomenda-
ciones del Acuerdo Internacional del Mapa Mundial a] Millo-
nésimo se prepard y publicé este Mapa el que, debido a
nuestra propia configuracién geografica se presenta en un
solo panel compuesto de tres cuerpos para facilitar su
consulta. Basado en é] se editd el Mapa Politico de Chile a Iz
misma escala, incorporando la divisién administrativa por
provincias y departamentos. Con posterioridad, en el afio
1969, se prepard y edité el nuevo Mapa Fisico con efecto de
relieve y en la actualidad se esta preparando el Mapa
Politico-Fisico a esta escala que contendrd la dltima y mas
ecudnime division administrativa territorial por regiones.
Esta obra se espera concluir en el afio 1976

b) Atlas de Chile. Obra de positivo valor técnico que
contribuye en apreciable medida al conocimiento de la geo-
grafia de nuestro pais. Contiene el Mapa Fisico anterior-
mente senalado, fotografias regionales a todo color ¥ nume-
rosos mapas teméticos ilustrativos de los recursos naturales y
de produccién industrial, agricola y minera de Chile. Su
primera edicion corresponde al afio 1968. Esta obra ha sido
reconocida en forma undnime por las autoridades nacionales
¥ por todos aquellos organismos internacionales a log que se
ha distribvido. Debido a su enorme aceptacion fue necesario
reeditarla actualizada en el afio 1972 con un formato medio
del anterior;

¢) Atlas Escolar de Chile. En abril del presente afio se
publico el Atlas Escolar de Chile, que fue preparado con fines
didécticos e incorpora una detallada descripeion de cada una
de-las nuevas regiones que componen la actual divisién
administrativa del pais, la cual consta de 12 regiones y 1 drza
metropolitana;

d) Atlas Cartogrifico Colonial de Chile. En un signifi-
cativo esfuerzo, este Instituto se encuentra dedicado a la
publicacion de esta interesante obra, la que se espera poneren
conocimiento de los organismos histérico-geograficos en el
transcurso del proximo afo.

0. En conformidad con las recomendaciones aprobadas
en el seno del Instituto Panamericano de Geografia c Historia
(IPGH}, se ha adoptado, a partir de este afio, la sugerencia de
que todos los trabajos geodésicos y cartogrificos del territo-
rio nacional queden referidos al Datum y Elipsoide Sudame-
ricano de 1969
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Informe nacional®

Documento presentado por Cuba

SUMMARY

We should first mention the establishment of the Instituto
Cubano de Cartografia y Catastro and the subsequent legisla-
tion establishing the present Instituto Cubano de Geodesia y
Cartografia (ICGC). This legislation also regulated and assi-
gned to the national topographical service a number of speci-
fic urgent tasks, which included: the execution of geodetic
and topographical work; the preparation of topographical
maps on various scales; the execution of the national cadastre
and the updating of information on land tenure and use The
country’s needs have provided an incentive to the develop-
ment of each area of study Between the years 1970 and
1973, work was carried out on the first-order trizngulation
net; this was followed by the execution of second- and
third-order projects designed to cover the country within the
space of a decade. Qur organization also undertook the rele-
velling of existing networks {first-order and supplementary
network) during the current decade, and the partial prepara-
tion of a national gravimetric map on the scale of 1:100,000
was another objective for the same period.

The speed at which the country is developing has made it
necessary to undertake the topographical mapping of the
country at a corresponding rate; the 1:10,000 scale map of the
national territory should be largely finished by 1980.

Cartography has also played an important part in the na-
tional progress by providing maps of the country on a wide
range of scales and themes and for a wide variety of pur-
poses: atiases and scientific, tourist, historical, educational
and informational maps have been produced. Plastic relief
maps, when used for didactic purposes, provide students
with a clearer presentation

The national repost describes the course of action followed
by ICGC since its inception, together with current problems,
and plots the course of our prospective development, indica-
ting those tasks which must take priority in view of the
enormous.volume of work facing any country which strives
to achieve higher standards of living and social development.

InTRODUCCION

El Gobierno Revolucionario de la Repubiica de Cuba dictd
en febrero de 1959 la Ley No. 103 creando el Instituto
Cubano de Cartografia y Catastro

El 19 de juliode 1967, se dicta la Ley No. 1214 creando el
actual Instituto Cubano de Geodesia y Cartografia, con e fip
de regular el Servicio Topografico Nacional, asignindosele,
entre otras, las siguientes tareas: realizacion de trabajos geo-
désicos y topogrilicos; confeccion de mapas generales topo-
graficos de Cuba; realizacion de ias tareas catastrales, actua-
lizando los datos sobre la propiedad, uso y destino de los
suelos

De esta manera, como méximo organismo rector de las
actividades geodésicas, topogréaficas, cartograficas y catas-

* EI texto original de esta monoegrafia se publicd como documento
EfCONF 67/L 59

RESUME

On décrit la mise en place de I'Institut cubain de carto-
graphie et du cadastre, puis la création de I'actuel Institut
cubain de péodésie et de cartographie (ICGC) en vertu d’une
loi qui réglementait le fonctionnement du Service topo-
graphique national et lui assignait des tiches urgentes et
concrétes : exécution de travaux géodésiques et topo-
graphiques, établissement de cartes topographiques & diver-
ses échelles, réalisation du cadastre national et actualisation
de [a propriété, de F'occupation et de la destination des sols.
Compte a été tenu des besoins du pays pour 1'élaboration de
chaque thématique. Entre 1970 et 1973 ont été menés i bien
les travaux relatifs sux réseaux de triangulation du premier
ordre. Actuellement, ce sont les points du deuxigme et du
troisieme ordre qui sont établis, I'objectif étant de couvrir
I'ensemble du pays en une dizaine d’années. L'Institut a
ausst pour tiche de mener & bien pendant la décennie le
renivellement des réseaux existants (premier ordre et réseau
supplémentaire) Il doit aussi pendant la méme période éta-
blir en partie la carte gravimétrique nationale au 1/100 000

Pour répondre au développement accéléré du pays, il a
fallu accentuer le rythme d’établissement de cartes de la
nation. En 1980, la carte au 1/10 000 du territoire national
sera établie en grande partie.

La cartographie cubaine a joué aussi un rdle important
dans le progrés national, en établissant des cartes du pays
pour une gamme étendue d’échelles, de themes et d’appli-
cations : atlas, cartes scientifiques, cartes touristiques, his-
toriques, éducatives, de vulgarisation, etc. Les cartes plasti-
ques en relief, par leur représentation claire et didactique,
facilitent 'enseignement.

Le rapport national traite du chemin parcouru par 'ICGC
depuis sa fondation, dégage les problémes qui se posent
actuellement et ébauche les perspectives de développement,
compte tenu des tiches prioritaires de I'effort énorme que
doit accomplir tout.pays qui cherche & améliorer son niveau
de vie et de développement social.

trales del pais, el Instituto Cubano de Geodesia y Cartografia
(ICGC) ha ido desarrollando sus labores en funcién de las
necesidades del pais en estas ramas.

. Grobpesia
A Triangulacion
I. Primer orden

Antes de 1970, en Cuba existia una Red de Primer Qrden
formada de arcos fundamentales y suplementarios, realizada
por el Inter-American Geodetic Survey en la década del
cincuenta y densificada en algunas zonas en los afios sesenta
por el ICGC.

Entre los afos 1970 y 1973 fueron realizados los trabajos
de la Red de Primer Orden en colaboracidn con la Direccién
General de Geodesia y Cartografia, de 1a Unidn Soviética. E}



andlisis realizado sobre los arcos de la red existente deter-
mingd que en general la exactitud de estos trabajos no corres-
pondia con las exigencias modernas para la triangulacion de
primer orden, decidiéndose ejecutar una modernizacion de
la red.

Fueron observados los dngulos horizontales de 168 esta-
ciones. La red se compone de tridngulos formando una maila
compacta que contiene 135 bases y 28 puntos astrondmicos.

Las mediciones de los Angulos se realizaron por el método
*‘en todas las combinaciones’™ y con un peso {(multiplicacion
del ndmero de direcciones por el nimero de repeticiones en
los angulos medidos) de 38 y 46

Fueron medidos 12 lados base, aceptindose los valores de
tres bases medidas antes de 1970. Las magnitudes de los
errores medios cuadraticos en las mediciones de los lados
base se encuentran en los limites de 3,9 vy 17 mm.

Fueron realizadas determinaciones astrondmicas de lati-
tud, longitud y acimut en 24 estaciones de triangulacién de
primer orden. También se aceptaron todas las determinacio-
nes astronémicas de tres puntos efectuadas antes de 1970,

2. Segundo y tercer orden

A partir de 1974 se comenzaron a ejecutar proyectos de
segundo y tercer orden de triangulacion tendientes a cubrirel
pais en el plazo de una década con una densidad general de un
punto cada 50 km?.

B.  Nivelacidn de precisién

En Cuba existe una Red de Nivelacidn de Primer Orden y
una Red Suplementaria, observada en la década de los afios
cincuenta. A partir de 1970 se comenzd la renivelacion de
estas redes, de acuerdo con un proyecto que tiene en cuenta la
ampliacion de la Red Vial y la formacién de poligonos de
primer orden mas amplios que los anteriores.

C. Gravimetria

El Mapa Gravimétrico Nacional a escala 1:100.000 se
encuentra elaborado parcialmente. Este mapa incluye traba-
jos realizados por el Ministerio de Geologia y Mineria, el
Instituto Cubano de Geodesia y Cartografia y algunos levan-
tamientos realizados antes de 1959. Se han ejecutado obser-
vaciones gravimétricas sobre las lineas de nivelacion de
primkro y segundo orden para proceder a su ajuste

H. ToroGrAFia

El impetuoso desarrollo constructivo del pais impuso la
biisqueda de nuevas soluciones a los problemas relacionados
con {a topografia.

En nuestro pais, en los ultimos quince afios, se ha tripli-
cado la red de carreteras y caminos; centuplicado el almace-
namiento de agua; se han construido miles de kilémetros
cnadrados de sistemas de riego, asi como centenares de
nuevas {abricas, escuelas y nuevos asentamientos humanos.

Durante la década del 60 se cred la base técnico-material
que aseguraria el ulterior desarrollo de la especialidad topo-
prafica

La adquisicion y puesta en funcionamiento del mas mo-
derno equipamiento fotogramétrico y de campo permitiran en
el decenio de 1970-80 concluir los trabajos de elaboracidon
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del mapa de Cuba a escala 1:10.000 en un 80% del territorio
nacional, asi como iniciar la ejecucidn de otros mapas y
planos a escalas mayores de uso polivalente,

Paralelamente a esto, se han iniciado ya los estudios e
investigaciones necesarios para la elaboracidn del proyecto
de establecimiento y mantenimiento del Catastro Nacional.

IIT. CARTOGRAFIA

Actualmente el [ICGC garantiza la mapificacion del paisen
una amplia gama de escalas, asi como planos para obras
ingenieras, sociales y otras que el desarrollo ascendente de ia
nacion exige; produce variados mapas de uso escolar y cien-
tifico, atlas, cartas turisticas e histdricas y, ademas, esta
desarrollando una depurada técnica en la produccidn de
mapas a relieve y murales que satisfacen los mas exigentes
requisitos,

Los mapas fisicos murales contituyen uno de los proyectos
cartogrificos para uso diddctico més ambiciosos emprendi-
dos por el Instituto. Entre ellos se encuentran los mapas de
Cuba a las escalas 1:600.000, 1:1.500.000 y 1:2.500.000; {as
Américas a escala 1:10.000 000; Africa a escala
1:10.000.000, Asia a escafa 1:12.000.000 y otros.

Los mapas escolares provinciales se han editado en dife-
rentes escalas y formatos, atendiendo al 4rea de cada pro-
vincia.

Los mapas historicos forman parte, en una importante
cantidad, del programa de edicidn de] ICGC, siendo dedica-
dos preferentemente a la rama de la educacién, ciencia y
cultura. Los mismos abarcan desde las comunidades primiti-
vas de Cuba en el siglo XV hasta las luchas revolucionarias
de nuestros dias.

La serie de mapas politicos fue comenzada recientemente
por el ICGC y ya se han editado el Mapa de la Divisién
Politico-Administrativa a escala 1:750.000 {(ed. 1974), un
Planisferio a escala 1:27 000.000, y otros.

La serie de mapas turisticos conforma una variada gama de
produccion que abarca desde mapas turisticos generales hasta
mapas locales de los principales centros turisticos.

1.a Academia de Ciencias de Cuba, en colaboracién con la
Academia de Ciencias de la URSS, realizé el Atlas Nacional
de Cuba, obra cientifica que ha tenido amplia repercusién
entre los especialistas del mundo entero.

Actualmente se preparan en el ICGC un Atlas Escolar, un
Atias Mundial de Bolsillo, un Atlas Infantil y otros

La produccion de mapas plasticos a relieve adquiere cada
dia mayor importancia en el ICGC, editindose hasta ¢f pre-
sente mapas plasticos de Cuba, en varias escalas, Centroa-
mérica, América del Norte, América del Sur, Australia,
Europa, Africa y otros

La cartografia tematica incluye, en sus ediciones hasta el
presente, mapas de suelos, hidrolégicos, de pendientes, me-
teorologicos y otros.

La cartografia topografica abarca los mapas a escala
1:50.000, 1:1006.000, 1:250.000 y 1:500.000 que cubren
todo el territorio nacional.

CONCLUSIONES

El Instituto Cubano de Geodesia y Cartografia, con el
informe nacional aqui presentado, ha querido reflejar una




panoramica de sus actividades en dieciocho afios de vida
revolucionaria de nuestro puecblo No responde, por su-
puesto, a todos los proyectos ejecutados por nuestro Orga-
nismo; Ia lista seria larga y tal vez tediosa y no cumpliria, por
tanto, la finalidad de esta Conferencia.

Esta Primera Conferencia Regional Cartografica de las
Naciones Unidas para América con toda seguridad habrd
de desempefiar un importante papel en el desarrollo de las
ciencias geodésico-cartograficas en el concierto de naciones

americanas, principalmente aquellas que estén desde el Rio
Bravo hasta la Pataponia

Los pueblos latinoamericanos y del Caribe esperamos, con
el intercambio de experiencias que de la Conferencia se
deriven, poder mostrar en un futuro una ciencia y una técnica
avanzada que nos sitie, tal cual es el deseo de los paises
subdesarrollados, al nivel de los paises mas avanzados del
mundo.

La cartographie francaise en Amérique*

Document présenté par la France

SUMMARY

The document begins with a short history of French carto-
graphy in the Americas and then goes on to summarize the
work done since 1945 and to indicate the present situation
with regard to the mapping of the French departments and
territories. Lastly, it lists small-scale general maps produced
by the Institut Géographique National, France.

I. ~ CARTOGRAPHIE DES DEPARTEMENTS
ET TERRITOIRES FRANCAIS B AMERIQUE

Jusqu’a la seconde guerre mondiale, la cartographie des
départements et territoires francais d'Amérique a été assez
négligée. Hormis les cartes marines intéressant les iles, qui
étaient toutes trés anciennes, seuls existaient des levés par-
tiels on incomplets, cadastraux ou militaires, et des cartes
générales de médiocre valeur établies a Paris par compilation
au Ministére des colonies. A partir de 1945, les attributions
de I'Institut géographique national (IGN) ayant été étendues
i ces pays et les méthodes ayant beaucoup progressé, des
levés modemnes ont été effectués systématiquement. Les iles,
de faible superficie mais de peuplement dense, ont bénéficié
de la méme cartographie de base gue la métropole. Cepen-
dant la Guyane, pays accidenté et boisé de parcours tres
pénible, est moins favorisée et n’est pas encore intégralement
couverte en cartes réguliéres.

A — Saint-Pierre-et-Miguelon

Les fles Saint-Pierre-et-Miquelon n'ont possédé long-
temps que des cartes marines dressées au siécle dernier : une
carte générale au 1/62 000, une autre de Saint-Plerre au
1/18 000.

En 1950, une mission de 'IGN a effectué la triangulation
de I'archipel avec rattachement a Terre-Neuve, en accord
avec le Canada. Puis elle a procédé a la stéréopréparation et
au précomplétement d'une couverture photographigue cana-
dienne, La restitution photogrammétrique, exécutée en
1952/53, a permis I'édition en 1955 d’une carte au 1/20 000
en six feuilles {une pour Saint-Pierre, cing pour Miquelon)

Cette carte, du type frangais métropoelitain, est en quatre
‘couleurs : noir (planimétrie, écritures, habillage), bleu (hy-

T Le texte original de cette communication, préparé par G Alinhac,
Instimat  géographique national  {(France}, & parn sous la cole
E/CONF 67/L. 7
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RESUMEN

Tras un resumen histdrico de la cartografia francesa en
América, ¢l documento se refiere a los trabajos ejecutados
desde 1945 e indica el estado actual de la cartografia de los
departamentos y territorios franceses. Sefiala a continuacion
fas producciones del Instituto Geogrifico Nacional de Fran-
cia, relativas a los mapas generales en pequefia escala.

drographie}; bistre {courbes de niveau a I’équidistance 5 m);
vert (végétation). Elle est dressée en projection UTM sur
eflipsoide de Clarke 1866

Une carte dérivée au 1/50 000 en une feuille, du type
métropolitain également (mémes couleurs que le 1/20 000,
plus un estompage du relief), a été éditée en 1957

Ces cartes n'ont pas &té révisées depuis leur premidre
édition

B. — Martinique

La premigre carte d'ensemble de la Martinique est une
carte marine au 1/80 000 levée au siécle dernier. Puis, en
1925 et 1926, les autorités locales ont fait exécuter par la
Compagnie aérienne francaise un plan cadastral au 1/5 000
appuyé-sur une triangulation; mais sans représentation oro-
graphique. En 1930, le Ministére des colonies en a tiré une
carte au 1/50 000 en deux feuilles, avec courbes figuratives
I'équidistance de 20 metres.

En 1947, 'IGN a procédé a la couverture photographique
aérienne, puis, en 1951 et 1952, au nivellement de précision
et & la reprise de la triangulation de 1925 et 1926, déja
complétée par le Service hydrographique de la Marine en
1939, Les levés photogrammeétriques réguliers et le complé-
tement topographique ont été effectués de 1948 & 1953.

Comme en métropole, Ia carte de base au 1/20 000 est en
quatre couleurs : noir, bleu, bistre (équidistance des cour-
bes : 10 m), vert. Elle est dressée en projection UTM sur
I'ellipsoide international. Elle comprend 23 feuilles dont la
publication a été achevée en 1936, et qui n'ont pas été
révisées depuis.

La carte dérivée au 1/50 000 en guatre feuilles, toujours
dans le type métropolitain (soit en cing couleurs, dont un
estompage du relief), a paru en 19538, Cette carte, comme le
1/20 000, n'a pas été révisée.



De ces cartes de base a été tirée une carte routicre et
touristique au 1/100 000 en une seule feuilie, parue en 1958
et révisée en 1972, Cette carte est livrée pliée, dans la facture
habituelile A sa destination : routes surchargées en rouge eten
jaune, kilométrage, symboles et renseignements touristi-
ques, relief traduit par un estompage sans courbes.

Enfin, une carte en relief an 1/100 000 a été produite en
1960, sur le fond de la carte routiére et touristigue (échelle
altimétrigue : 1/66 666).

C. — Guadeloupe et ses dépendances

La Guadeloupe, comme la Martinique, n’a longtemps
disposé que d'une carte marine datant du siécle demnier, &
I"échelle du 1/135 000, et d'une carte d’ensemble au
17100 000 dressée par le Ministére des colonies.

En 1946, I'IGN a effectué la couverture photographique
aérienne, puis de 1947 & 1952 la triangulation, le nivellement
de précision et les levés photogrammétriques réguliers pré-
complétés pour I'ile et ses dépendances (Marie-Galante, les
Saintes, la Désirade, Saint-Martin, Saint-Barthélemy).

La carte de base au 1/20 000 est publiée en 36 feuiiles,
dans les mémes spécifications que celle de la Martinique,
mais avec courbes de niveau a équidistance de 5 métres pour
les feuilles de faible relief. La premitre édition &tait terminée
en 1957 Une seconde édition révisée a paru en 1969

La carte dérivée an 1/50 000 en six feuilles, publiée en
1958, a été également révisée en 1969

Une carte routiére et touristique au 1/100 000, identique
en tous points & celle de la Martinique, a é1é éditée en 1958 &t
révisée en 1971. Elle a donné naissance elle aussi 3 une
version en relief, parue en 1964 (échelle altimétrique :
1/66 666)

D. — Guyane frangaise

La Guyane, I'un des plus anciens territoires francais
d’outre-mer, est demeurée longtemps aussi 1'un des plus mal
connus, malgré la découverte des placers, au sigcle dernier,
qui y attira explorateurs et prospecteurs. Seuls existaient
quelques levés hydrographiques relatifs aux ctes, aux iles,
aux estuaires des grands fleuves. En 1934, un petit bureau
topographique militaire fut créé i Cayenne, le Service géo-
graphique de 'Inini, qui a effectué quelques travaux locali-
sés. Dans ces conditions, les cartes d’ensemble ne pouvaient
&tre qu'extrémement vagues et incomplétes

A partir de 1945, 'IGN entreprit une reconnaissance mé-
thodique du territoire. Des missions remontérent 1'Oyapock,
le Maroni et leurs affluents (1947-1948) et atteignirent Ja
ligne de partage des eaux qui définit la frontiére médiridio-
nale, redressant des erreurs considérables portées sur les
anciennes cartes. Une premigre carte de reconnaissance au
1/500 000 fut dressée, qui faisait le point des matériaux
rassemblés jusqu’alors (1949-1950) Cette carte a été révisée
en 1963,

D'autre part, un canevas astronomigue et un précomplé-
tement ont été effectués, principalement le long des cours
d’eau qui constituent les seules voies possibles de pénétra-
tion. Sur ces bases, on a éxpioité et restitué a Paris les
photographies trimetrogon prises par 'armée de ['air des
Etats-Unis pendant la seconde guerre mondiale. Ainsi, dés
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1952, I'ensemble du territoire était couvert par des esquisses
planimétriques au 1/100 000 avec courbes figuratives, plus
ou moins élaborées :

a) Des études provisoires monochromes basées sur les
levés d'itinéraires, dans les bassins de I'Oyapock et du Ma-
ront;

b) Des esquisses photogrammeétriques monochromes pro-

venant de |'exploitation sommaire de la couverture aérienne,
dans le centre;

¢} Des esquisses photogrammétriques polychromes plus
¢laborées couvrant le tiers septentrional du pays.

Un peu plus tard, de 1954 3 1958, on a dressé, d’aprés une
premigre couverture aérienne verticale IGN, une esquisse
photogrammeétrique et un tableau d’assemblage de la cou-
verture photographique, particllement complétés, qui ont été
publiés en 11 feuilles au 1/200 000. Comme son nom I'indi-
que, cette carte est destinée a faciliter I'emploi des photos
aériennes en fournissant le canevas qui permet de les loca-
liser.

Parallelement, I'IGN a entrepris en 1957 la carte de base
au 1/50 000, appuyée sur les mémes éléments de canevas par
triangulations par plaques a fentes radiales (TPFR) et aéro-
cheminement. Dressée en projection UTM sur Vellipsoide
international, cette carte est en quatre couleurs : noir, bleu,
bistre (courbes A équidistance 20 m), vert. Elle couvre & peu
prés le tiers du pays, principalement le Nord et le littoral.

Enfin, dans le cadre des engagements pris par la France &
Pégard de "Organisation de 'aviation civile internationale,
P'IGN édite 1a feuille au 1/1 000 000 de Maroni, n* 2825.

II. — CARTOGRAPHIE A PETITE ECHELLE
DU CONFINENI AMERICAIN

Outre sa thche fondamentale, qui est I"équipement géo-
graphique de base de la France métropolitaine et d outre-mer
et I'établissement de toutes cartes dérivées relatives i ces
mémes pays, P'IGN prépare et édite un certain nombre de
cartes générales & petite échelle qui débordent largement le
territoire national. Ces cartes sont dressées par compilation
de la decumentationn la plus diverse, notamment les cartes
publiées par les services officiels des Etats intéressés. Parmi
ces productions, deux des plus importantes s'étendent au
continent américain ; la Carte des continents au 1/5 000 000
et la Carte générale du monde au 1/10 000 000 (2 I’équa-
teur).

A e Carte des continents aun 15 000 000

Conformément aux recommandations de I'Organisation
des Nations Unies, I'IGN a dressé et publié les feuilles de la
Carte internationale du monde au 1/1 000 000 {(CIM) dont Ia
France avait accepté la responsabilité, en ce qui concerne les
territoires francais métropolitains et ultramarins et les pays
africains francophones. La premiére édition était achevée en
1970

Pour prolonger et compléter cette ceuvre, 'IGN a entre-
pris, en 1962, une carte de 'ensemble des continents &
"échelle du 1/5 000 000, dont les spécifications sont direc-
tement inspirées de celles de la CIM, compte tenu des néces-
sités de 'échelle
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Situation au
31 Décembre 1975 N O T 1 CE — La covverture photographigue satisfait aux conditions générales ci-aprés |

— Chambres méiriques de prise de vues
- Axe de prise de vue sensiblement vertical
— Couverlure lotale de chaque zone par des bandes de pholographies reciifignes
\\ el paralléles
— Recouvrement longitudinat de deux clichés successifs d une bande : 60 %
& - Recoyvrement latéral de deux bandes adiacentes . 15 %
— Excellente netteté

Travaux en cours
raalisés ou prévus

Ces clichés permetent :

— L'étude détaillée du terrain par examen stéréoscopique des épreuves

— L abtention d agrandissemenls, jusqu d 4 el méme 5 fois. des photographies originales
— L& restitution précise
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Précise et détaillée, préparée i I’aide des sources les plus
récentes (en particulier les séries terrestres et aéronautiques
au 1/1 000 000), couvrant toutes les terres émergées dans
une facture homogéne, une telle série au 1 /5 000 000 offre
un double intérét : d’une part, elle constitue pour le public,
spécialisé ou non, un document présenté de manitre 2 pet-
mettre des assemblages continentaux plus ou moins étendus;
d’autre part, ses éléments constitutifs, convenablement amé-
nagés si nécessaire, peuvent donner naissance a des fonds de
cartes thématigues pour les besoins des organismes scientifi-
ques et techniques, nationaux ou internationaux.

La projection adoptée est un systéme de Mercator trans-
verse, appliqué par bandes méridiennes limitées a 'est et a
I’ouest par des droites paralleles situées de part et d’autre du
méridien central 2 40° de longitude équatoriale. Le facteur
d’'échelle varie de 0,95 sur le méridien central a 1,26 sur les
limites de bande. Les méridiens tracés tous les 6° et les
parallgles tous les 4° reproduisent le découpage théorique de
la Carte internationale du monde, dont les éléments de nu-
mérotage figurent dans les marges

La carte comprend au total 34 feuilles réparties en 5 bandes
méridiennes, dont 2 intéressent le continent américain : la
bande 2 en 4 feuilles (Amérique du Nord) et la bande 3 en 8
feuilles {(Amérique du Sud-Antarctique). Les feuilles sont
rectangulaires et mesurent 0,93 métres de largeur sur 0,850u
0,64 de hanteur.

La carte est imprimée en 10 couleurs : noir pour les villes,
fes voies ferrées, les limites internationales et administrati-
ves, les écritures non relatives 2 I"hydrographie; rouge pour
le réseau routier; bleu clair et bleu foncé pour I'hydrographie
et les critures s’y rapportant; bistre pour les courbes de
niveau et les figurés relatifs & la nature du sol; gris pour
I’estompage du telief; vert, jaune, orangé, violet pour les
teintes hypsemétriques.

La carte étant destinée & 1'usage international aussi bien
que national, les régles adoptées pour la toponymie respec-
tent les recommandations de 1'Organisation des Nations

Unies. Les noms de lieu et les termes géographiques sont
écrits dans leur forme nationale officielle pour les pays qui
font usage de I’alphabet latin. Pour ceux qui utilisent d"autres
modes d'écritures, ils sont transcrits en caractéres lating
conformément soit au systéme choisi par le pays considéré
lorsqu’il existe, soit au systéme établi par le Board on Geo-
graphic Nawes des Etats-Unis. Par exception, fa forme fran-
caise est adoptée pour les grands accidents géographiques
jouxtant plusieurs pays de langue différente, ainsi que pour le
continent antarctique, ot aucune souveraineté n’est officiel-
lement reconnue. La légende de chaque feuille comporte un
glossaire des termes géographiques courants dans les langues
des pays représentés

Les cotes sont exprimées en métres, une échelle de conver-
sion en pieds figurant dans ia marge. Tous les textes et
rubriques de la 1égende sont bilingues (frangais-anglais).

Les feuilles refatives au continent américain ont paru en
1969 pour ' Amérique du Nord et en 1968 pour I’ Amérique
du Sud, Elles n’ont pas été révisées depuis.

B — Carte générale du monde au 1/10 000 000
(& ['équateur)

Entre 1960 et 1970, I'IGN a préparé et édité un planisphére
en projection de Mercator découpé en 12 feuilles par des
méridiens distants de 90° (méridien origine : international) et
par les paralizgles 72° nord, 46°40° nord, équateur, 57° sud.
Bien entendu, les régions arctique et antarctique ne sont pas
représentées. L'échelle est de 1/10 000 000 a 1I"équateur et
de 1/3 430 400 sur le paralléle 70° Les 12 feuilles assem-
biées forment un panneau de 4,00 X 1,93 métres.

Comme pour la Carte des continents, les spécifications
dérivent de celles de la CIM, adaptées a I'échelle, et la
toponymie respecte les régles internationales.

Les feuilles 3, 4, 7, 8, 12, relatives au continent américain,
ont paru de 1963 2 1968 Elles n’ont pas été révisées depuis.

Actividades cartograficas en Panama*

Documento presentado por Panamd

SUMMARY

Cartographic activities carried out in Panama from the
days of its conquest and colonization to the present time went
through several different stages before reaching their current
highly developed and diversified level

Professor Angel Rubio divided cartography in Panama
into five periods and it is, of course, in the latest period
(scientific—1946 onwards) that this activity has come to
flourish, with a substantial and diversified cartographic pro-
duction which can be divided into three major groups:

Work of Professor Angel Rubio who, between 1939 and his
death in 1962, carried out very valuable geographical re-

* E] texto originai de esta monografis se publicd como documesnto
E/CONF 67/L 64
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RESUME

Les activités cartographiques menées au Panama de la
conquéte et la colonisation a ce jour ont abouti, par diverses
étapes, & un degré élevé de développement et 4 une grande
variété.

Le professeur Angel Rubio a divisé la cartographie du
Panama en cing périodes. C'est évidemment dans la demniére
période (scientifique-1946 et apres) que les activités carto-
graphiques ont été les plus fécondes et les plus diverses.
Celle-ci compte trois grands groupes :

Travaux du professeur Angel Rubio, qui, de 1939 jusgu’a
sa mort en 1962, a déployé une féconde activité d'investiga-
tion dans le domaine de la géographie et illustré ses travaux
par guelque 430 cartes et cartogrammes.

L'Institur géographique national *'Tommy Guardia’’
créé en 1946 en tant que section de cartographie de la route




search and accompanied his works with some 430 maps and
Hlustrative cartograms.

The “‘Tommy Guardia’’ Narional Geagraphic Institute
was established in 1946 as the Cartography Section of the
Pan-American Highway, with the job of surveying for offi-
cial maps of Panama. It now enjoys solid national and inter-
national prestige and is responsible for carrying out a variety

of geographical, geodetic, cartographic, topographical, ca-,

dastral, hydrographic and other similar studies and opera-
tions. Its main activity is cartographic, and, to a large extent,
it has received the support of the Inter-American Geodetic
Service. Its main cartographic production comprises
1:50,000 scale maps (70 per cent of the territory), a general
1:250,000 scale map, 1:500,000 school maps, 1:10,000 ca-
dastral maps, city plans and pictomaps, 1:5,000 photo-plans
of the country’s main towns, aeronautical charts, a nautical
chart of the Bay of Panama and the National Atlas of Panama
There is also aerial photographic coverage of approximately
80 per cent of our territory, a precisely adjusted triangulation
and levelling network, a coastal support network for hydro-
graphic surveys and a recently established series of geomag-
netic stations,

Other institutions.  Under this heading, mention should
be made of the work of a number of public and private
infstitutions which prepare cartographic material relating to
their own specific functions. In general, the maps prepared
by the **Tommy Guardia™ National Geographic Institute
provide the base for their cartography. These institutions
include the Cartography Unit of the Statistics and Census
Division, with its census maps, the Division of Rural Land
and Water Surveys (now defunct) of the Land Reform
Commission, with its atlas inventorying natural resources,
the Division of Renewable Natural Resources, with its maps
inventorying forestry resources, the Division of Minera] Re-
sources, with its geological maps, the Population Research
Office of the Ministry of Health, with its two health atlases,
the Division of Cadastral Surveys, with its cadastral maps
(urban), the General Division of Urban Development, the
Civil Aviation Division, the Institute of Water Resources and
Electrification, and the private firm INGEO S A.

INTRODUCCION

E] presente trabajo constituye una resefia histérica de las
actividades cartograficas realizadas en nuestro pafs desde los
primeros afios de la conquista y colonizacién hasta nuestros
dias. De ninguna manera pretendemos presentar algo nove-
doso al respecto, porque este tema es relativamente conocido
en aquellos circulos donde se desarrollan tales actividades,
no obstante ser poca la bibliografia existente. Por otro lado,
el espacio tan reducido de un informe nos obliga a presentar
solamente los rasgos mas interesantes de la actividad carto-
grifica en nuestro pafs.

Para la elaboracién de este informe, hemos utilizado como
bibliografia basica la tesis de graduacién del Licdo. José A
Barahona, titulada EI Desarrollo de la Cartografia en Pa-
namd, en lacual se recoge la periodificacion que hizo el Prof.
Angel Rubio sobre la cartografia panamefia. Este material ha
sido actualizado con otras fuentes, asi como también con el
aporte de distintos funcionarios de las instituciones que aqui
mMismo $e mencionan .
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panameéricaine et chargé d'établir les cartes officielles du
Panama, constitue aujourd’hui un organisme prestigieux, sur
les plans tant national qu'international. Il méne 3 bien
diverses études ou opérations en matitre de géographie, de
géodésie, de cartographie, de topographie, de cadastre,
d’hydrographie, etc. Sa principale activité est d’ordre car-
tographique, et il a bénéficié largement du concours du Ser-
vice géodésique interaméricain. La principale production
cartographique consiste dans des cartes au 1/50 000
(70 p. 100 du territoire), une carte générale au 1/250 000,
des cartes scolaires au 1/500 000, des cartes cadastrales
au 1/10 000, des plans et des pictocartes des villes, de
photoplans au 1/5 000 des principales agglomérations du
pays, des cartes aéronauliques, une carte nautique du golfe
de Panama ainsi que Patlas national du Panama. Il faut
mentionner en outre l'existence d'un relevé aérophoto-
grammeétigue couvrant environ 80 p. 100 du territoire pa-
naméen, d’un réseau bien ajusté de triangulation et de
nivellement, d'un réseau d’appui cétier pour les levés
hydrographiques ainsi quune série de stations géomagné-’
tiques, récemment établies

Autres organismes. Dans ce groupe, il convient de mettre
en relief les activités d'une série d'établissements publics et
privés qui élaborent des documents cartographiques relatifs &
leurs fonctions particulitres. D’une maniére générale, ces
établissements fondent leur cartographie sur les cartes pré-
parées par I'Institut géographique national **Tommy Guar-
dia’. Parmi eux, on cite notamment la Section de carto-
graphie de la Direction de la statistique et du recensement,
qui dresse des cartes de recensement, le Cadastre rural des
terres et des eaux {qui n’existe plus) de la Commission de a
réforme agraire, auteur d’un inventaire des ressources physi-
ques, la Direction des ressources naturelies renouvelables,
avec ses cartes d’inventaire des ressources forestigres, la
Direction générale des ressources minérales, qui établit des
cartes géologiques, le Bureau d'études de la population du
Ministere de la santé publigue, qui a publié deux atias sani-
taires, la Direction genérale du cadastre, Gui dresse des cartes
cadastrales (urbaines), la Direction générale du développe-
ment urbain, la Direction de I'aéronautique civile, P'Institut
des ressources hydravligues et de I"électrification, ainsi que
la société privée INGEQ, S. A

Esperamos gue este modesto trabajo contribuya en cierta
manera a obtener una ligera vision de! desarrolle de las
actividades cartogrificas en la Repiiblica de Panamé.

RESENA HISTORICA

En nuestro pafs la actividad cartogrifica ha pasado por
diversas etapas hasta llegar a obtener el alto grado de desa-
mollo y la gran variedad que hoy posee.

Para efectos del presente informe, hemos utilizado la pe-
riodificacién presentada por el Prof. Angel Rubio en su
Esquema Histérico de la Cartografia en Panamd, 1a cual se
desarrolla a continuacion.

1. CoLONIAL PRIMITIVO

Este periodo que abarca los siglos X VI y X VI se distingue
por una cartografia descriptiva e intimamente vinculada a los



grandes descubrimientos, se elabora una gran cantidad de
planos y mapas esquemdticos y sencillos del Istmo de Pa-
nama, asi como también de algunas poblaciones y tierras
conquistadas. Se distinguen en este periodo tres mapas im-
portantes: el Mapa Mundi de Juan de la Cosa, de 1500, enel
cual, un afio antes del descubrimiento del Istmo ya aparecen
algunos trazos del mismo; el Mapa Mundi de Diego de Ri-
vero de 1529 que se considera el primer mapa cientifico del
mundo y representa a América en forma general y el Istmo de
Panam4 aparece bien definido; finalmente la Carta de Ruiz
Peiiate, una de las primeras cartas del Istmo aunque repre-
senta sélo la parte de Darién.

II. COLONIAL PERFECCIONADO

Durante el siglo XVIII o Periodo Colonial Perfeccionado
hay varios hechos importantes para la cartografia panamefia;
cabe destacar:

a) Las grandes expediciones maritimas e hidrograficas
encabezadas por marinos espafioles, quienes al llegar a Pa-
nama hicieron miiltipies levantamientos hidrogréficos;

b) La aparicion de nuevos instrumentos que permitieron
hacer levantamientos topograficos;

¢) Los trabajos realizados por los hermanos Ulloa al pasar
por Panam4 la Misién Geodésicade la Academia de Ciencias
de Paris, los cuales se refieren a geodesia, topografia, hidro-
grafiaetc., en Portobelo, Rio Chagres yen la Bahia y Ciudad
de Panama;

d) El Mapa del Istmo de Panamd preparado por Nicolds
Rodriguez en 1774 y el Mapa inglés de J. Bew sobre la parte
central de nuestro pais, dibujado en 1783.

II. CARTOGRAFiA MODERNA

En el siglo XIX Panamd participa de las grandes transfor-
maciones mundiales y en materia cartogrifica logra buenos
avances, ya que acontecimientos como fa construccion del
Ferrocarril de Panama en 1848 y la construccidn del Canal de
Panama a partir de 1880 requirieron de previos levantamien-
tos topogrificos para elaborar planos

De este siglo es importante también la obra de la Comision
Corogrifica Colombiana, llamada Geografia y Politicade los
Estados Unidos de Colombia, publicada en 1862 y que fue
redactada por Felipe Pérez.

Lo mis representativo de la cartografia de este siglo es, sin
duda, la Carta de H. Tiedermann (1851}, la cual muestra
claramente la ruta del Ferrocarril de Panama y areas aleda-
fias, asi como también el mapa Agustin Codazzi, fechado en
1855 y denominado Carta del Istmo de Pauamd, Darién y el
Chocd, el cual sirvié de base a los posteriores mapas genera-
les de Ia Repiiblica de Panama.

‘También es notable en este periodo la preparacidn de
cartas nauticas de nuestras costas, por parte de varios paises
como: Espaiia, Inglaterra, Alemania y Estados Unidos.

Finalmente debemos sefalar que existen diversas co-
lecciones de material cartografico colonial y moderno sobre
nuestro pais, en varias partes del mundo, tales como la del
Archivo General de Indias y la coleccién privada del capitan
inglés Kit S. Kapp.
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IV, Sicro XX: PRIMEROS MAPAS GENERALES
DE LA REPUBLICA DE PANAMA

En este periodo, la obra cartogrifica mds importante la
constituyen los primeros mapas generales de la Repiblica de
Panami, los cuales se elaboraron con fines didicticos; ellos
s0n!

1. Mapa Fisico y Politico, escaia 1:500 000 de 1a Repu-
blica de Panami, en 1910, por Ramén Ma. Valdés;

2. Mapa Politico de la Repiiblica de Panama, en 1925,
elaborado por Sabas Villegas, escala 1:500 000;

3. En 1926 ¢l Ing Macario Solis elabora el nuevo Mapa
General de la Reptiblica de Panam; éste también es politico
tinicamente y a escala 1:600.000;

4. Entre los afios de 1937 y 1938 es elaborado el Mapa
Fisico y Politico a escala 1:500.000, por Giovani-Agostini y
el Ing. Ernesto Jaén Guardia

Pera a la vez también hacen su aparicidn otros mapas como
la hoja C-17, Panama a escala 1:1.000 000, preparada en
1924 por la American Geographical Society, v el Mapa
Fisico de la Repiiblica de Panama a escala 1:250 000, pre-
parado por los servicios técnicos de la Zona del Canal de
Panamé e impreso en 1930

V  Periopo CIENTIFICO

Se inicia en 1946 al ponerse en practica **todos los avances
cientificos alcanzados por la técnica cartogréfica, hechos que
se reflejan en la confeccién de mapas de gran precisién y
exactitud y en una mayor produccién, todo lo cual conduce a
un mejor conocimiento de la configuracion geografica de
nuestro pais'* (Barahona, 1970, pag. 3; véase mis adelante
“‘Bibliografia’"). Debido a la variedad de la produccion car-
tografica de este periodo hemos subdividido al mismo en tres
fases atendiendo al caricter de dicha produccion.

A. Labor del Prof. Angel Rubio

Espafiol de nacimiento, llegd a nuestro Istmoen 1937 yen
1939 se incorpord al recinto universitario desde donde dio
forma y contenido de la geografia en nuestro pais. El
comprendié la naturaleza dinimica de esta ciencia y definid
en forma clara y precisa el alcance y contenido de los princi-
pios basicos de una investigacion geogrifica en Panamai;
encontré un campo propicio para desenvolver su vocacidn
geografica. Hizo estudios sobre diversos aspectos de la reali-
dad geografica panamefia y su obra la dio a conocer a través
de numerosos libros, ensayos y monografias. La misma
consta de unos 430 mapas y cartogramas que ilustran 59 de
sus més interesantes publicaciones, entre las cuales son dig-
nas de mencién: Las Notas sobre Geologia de Panamd,
ilustrada con 32 mapas explicativos; £l Callejero de la Cin-
dad de Panamd, con 14 mapas; La Ciudad de Panamd, con
30 mapas; La Vivienda Rural Panameiia, con 23 planos; el
Atlas Geogrifico Elemental, con 17 mapas, y el Pequefio
Atlas Geogrdfico de Panamd, con 13 mapas.

Por otro lado, el Prof. Angel Rubio fue uno de los grandes
preocupados por la creacién de un Instituto Geografico, asi
como también fue el gran impulsor de la elaboracion del
primer Atlas Geogréfico de nuestro pais {para ¢l cual habia
preparado varias laminas y textos}, pero que no vio realizado,
debido a su repentina muerte, dos afios antes de Ja publica-
cién del mismo en 1565




B. El Instituto Geogrdfico Nacional *'Tommy Guardia"’

El mas claro antecedente de esta Institucién lo encontra-
mos en la Seccion de Cartografia de la Carretera Interameri-
cana del Ministerio de Obras Pdblicas, que se creé en 1946,
obedeciendo a un Acuerdo establecido entre los Gobiernos de
Panama y los Estados Unidos de Norteamérica. La funcién
de esta Seccién era la de trabajar conjuntamente con el
Servicio Geodésico Interamericano (rama del Cuerpo de In-
genieros del Ejército de aquel pais), en la compilacién de
mapas topogrificos, cartas hidrogrificas y cartas aeronauti-
cas del territorio continental e insular de nuestra Reptblica.

Hacia el afio 1954 esta Seccidn de Cartografia fue elevada
a la categoria de Direccién de Cartograffa para que pudiera
cumplir en mejor forma con sus objetivos. Funciond enton-
ces con su propio presupuesto y se nombrd al Ing. Tomas
Guardia, hijo, como su primer Director,

Luego, en 1967 al inaugurarse su edificio propio (véase la
figura 27), se le designd mediante Decreto Ejecutivo con el
nombre de Instituto Cartografico **Tommy Guardia’’, para
honrar la memoria de su primer Director, quien murié en el
desempeiic de sus funciones,

Finalmente, en 1969 el Instituto Cartografico *Tommy
Guardia™ se transformd en Instituto Geogrifico Nacional
“Tommy Guardia’’, al aceptar nuestro Gobierno las reco-
mendaciones formuladas en ese sentido, en diferentes reu-
niones de las Semanas Cartogréficas Centroamericanas, las
cuales propugnaban por la transformacion de los Institutos
Cartograficos en Institutos Geogrificos De esta forma, el
Instituto Geogrifico Nacional **Tommy Guardia’* adquirié
una mayor independencia administrativa y se enrumbé hacia
la realizacién cada dia mis creciente de diversos estudios y
operaciones en materia geografica, geodésica, cartografica,
topogrifica, catastral, hidrogréifica y otras de indole similar.

Actualmente, el Instituto se compone de siete Departa-
mentos, bajo el mando de una Direccidn y Subdireccién
Ejecutiva, los cuales son: Secretaria General, Cartografia,
Estudios Especiales, Fotogrametria, Geodesia, Geografia,
Reproduccién. Uno es de orden técnico-administrativo y seis
de orden técnico-cientifico; cada uno de los cuales cuenta con
un equipo humano altamente capacitado asf como también
con el més moderno equipo e instrumental indispensable para
“la realizacion de sus labores™ -

En lo referente a estas labores, *‘la mayor actividad que
realiza hasta ahora el Instituto Geografico Nacional
‘Tommy Guardia’ es de indole cartografica y con ello esti
contribuyendo enormemente a la planificada ejecucion de los
programas de desarrollo nacional que llevan a cabo otras
instituciones publicas y privadas’” (Villarreal y Lasso; 1974,
pidg 318; véase mas adelante **Bibliografia’).

Ahora bien, la elaboracién de mapas requiere del concurso
de varias ciencias y técnicas afines e intimamente relaciona-
das, cada uno de cuyos trabajos constituye, por si, un signifi-
cativo aporte a la cartografia. De esta manera, hoy mediante
el empleo de las mas modernas técnicas, contamos con el
cubrimiento asrofotogrifico de aproximadamente un 80% de
nuestro territorio, con una bien ajustada red de triangulacion
y de nivelacion de primer y segundo orden, con la red de
apoyo costanero para levantamientos hidrogrificos y con una
serie de estaciones para observacion geomagnética, estable-
cidas recientemente (véanse los indices de material cartogra-
fico que aparecen al final de este trabajo)
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En lo referente a la produccién cartografica del Instituto
Geografico Nacional *‘Tommy Guardia”, en su mayoria ha
sido producto del trabajo conjunto con el Gobierno norea-
mericano a través de numerosas entidades, entre las cuales se
destaca el Servicio Geodésico Interamericano de la Agencia
de Mapas para la Defensa (IAGS-DMA), ¥ no es sino hasta
1962, cuando el Instituto logra cierta independencia al contar
con el personal y el equipo requerido para atender sus varia-
dos trabajos. Luego, en 1970 adquiere su primeta unidad
aérea para la toma de fotografias aéreas, equipo que se
refuerza en 1973 con la incorporacion de un nuevo avién y al
afio siguiente adquiere su lancha para labores hidrogrificas
{véanse figuras 28 y 29).

A la par de estas adguisiciones, el Instituto Geografico
Nacional “‘Tommy Guardia’’ también reorganiza periédi-
camente su estructura para ajustarse a las nuevas técnicas y
metodelogia de trabajo, asi como también para atender fas
crecientes necesidades del pais.

Por otro lado, el Instituto Geografico ha considerado
siempre como muy importante para sus labores la mayor
capacitacion y especializacién de su personal; por lo cual
cada dia nuevas unidades se envian a diferentes centros
dentro y fuera del pais para que adquieran nuevos conoci-
mientos y metodologias que superan la calidad del trabajo
que realiza esta Institucién.

El material cartogrifico que elabora el Instituto Geogra-
fico Nacional es muy variado y comprende los dos tipos de
cartografia: basica y tematica, destacandose los fotomosai-
cos, fotoplanos, pictomapas, ortofotomapas, planos, mapas
topogrificos, cartas isogdnicas, cartas nauticas, cartas aero-
nduticas y los atlas. Mayor informacién sobre este mismo
material aparece en los indices sefalados.

Para finalizar, en los dos dltimos afios este Instituto realizd
y sigue trabajando en la cartografia de proyectos de gran
envergadura para el desarrollo de nuestro paifs, como son:
Proyecto Hidroeléctrico La Fortuna, Proyecto Desarrollo
Rural Integrado, Proyecto Desarrollo Integral del Bayano,
Corporacion Azucarera ‘‘La Victoria™, Nuevo Aeropuerto
de Tocumen, Atlas Nacional de Panamd, Catastro Urbano,
Ciudad de Panama, escala 1:5.000, Carta Nautica de la Bahia
de-Panamai;-Carta ‘Aeronautica, escaln 1:500.000.

C.  Orras instituciones

La contribucién de otras instituciones nacionales en el
desarrollo de la cartografia en la Repiblica de Panami ha
sido vasta y fecunda en la produccién de material cartogra-
fico.

1. La Direccion de Estadistica y Censo es una depen-
dencia de la Contraloria General de la Republica, creada, en
noviembre de 1903, con el nombre de Oficina Central de
Estadistica, y convertida en enero de 1946 en Direccidn de
Estadistica y Censo, nombre de gran prestigio profesional
conocido en el &mbito nacional e internacional. A través de
su Seccién de Cartografia prepara el material cartogrifico
{mapas, planos y croquis) necesarios para el planeamiento,
organizacidn y ejecucién de los censos nacionales, y para
encuestas y estudios especiales, y ademds para la preparacion
de liminas y cartogramas que aparecen en El Atlas de Pa-
nama (1965) El aporte de esta Institucion se destaca en
mapas, planos y croguis para usos censales.



Mapas: Son levantamientos cartograficos para grandes
extensiones, tales como distritos y corregimientos. Actual-
mente se tienen mapas para los 65 distritos y para cada uno de
sus corregimientos, que cubren 505 en total. La escala mis
usual es 1:50 000 en los mapas distritales y 1:20.000 los de
corregimientos. Los mapas censales son planimétricos.

Planos: Se refieren a la cartografia de todos los centros
urbanos y principales ciudades del pais.

Croguis: Se prepararon para todos los lugares que conta-
ban con 30 o mas viviendas. Se poseen planos y croquis para
1.243 lugares poblados.

Con el fin de ilustrar las publicaciones censables se han
plasmado en mapas informaciones tales como: densidad de
poblacién, dispersién de la poblacién y poblacién urbana del
pais. En el periodo intercensal se mantiene un programa de
actualizacion cartografica de todo aquel material cartografico
usado en las encuestas e investigaciones especiales que rea-
liza la Direccidn de Estadistica y Censo.

2. ElCatastro Rural de Tierras y Aguas fue creado como
una Dependencia de la Comisién de Reforma Agraria en
diciembre de 1964, pasando en febrero de 1969 a formar
parte de la Direccién General de Catastro del Ministerio de
Hacienda y Tesoro, Durante los cuatro afios de ejecucion del
Catastro Rural se inventariaron y evaluaron 104. 165 fincas y
predios rurales que cubrieron 1 301.819 hectireas o sea
23.018 km?, que sc representaron en 3. 300 mapas catastrales
rurales a escala 1:10 00 mostrando linderos, tipo de tenencia
y superficie de cada predio.

3. El Departamento de Suelo forma parte en la actuali-
dad de la Direccién de Recursos Naturales Renovables, del
Ministerio de Desarrollo Agropecuario. En 1955 fue creado
como una dependencia del Servicio Interamericano de Coo-
peracion Agricola en Panami (SICAP), bajo el nombre de
Divisién de Agrocologia. En marzo de 1963 se convirtié en
Departamento de Forestales y Suelos del entonces Ministerio
de Agricultura, Comercio e Industrias. En 1964 se le dio el
nombre de Asesoria de Agrocologia con el cual funcioné
hasta principios de 1968 cuando se transformo en Departa-
mento de Suelo que es el nombre que ostenta actualmente. El
aporte cartografico de este Departamento es los 28 planos a
escalas que varian desde 1:650.000 a 1:200 sobre suelos,
geologia, agrocologia, uso de tierras, pluvial, zonas climati-
cas y ecologia.

4. EI Servicio Forestal, igual que el Departamento de
Suelo, forma parte de la Direccién General de Recursos
Naturales Renovables, del Ministerio de Desarrollo Agro-
pecuario En 1956 se cre¢ la Oficina Forestal que funcio-
naba en el SICAP; en 1963, al integrarse la Oficina Forestal
al Ministerio de Agricultura, Comercio e Industrias, se
cred el Departamento de Forestales y Suelo formado por la
Seccién Forestal v Seccién de Suelo. Con ese nombre se le
conoce hasta 1964 cuando se le designa como Servicio Fo-
restal  El aporte cartogrifico son seis mapas a escala de
1:500.000 sobre inventarios forestales, ubicacion, acceso
y clasificacion de bosques. Ademas, ha preparado un mapa
de la vegetacidn existente en el pais, clasificado en siete
grupos (Bosgues, Perennifolios, Subperennifolios, Cadu-
cifolios, Tiemras inundables y Cultivos).

5. La Direccion General de Recursos Minerales es una
dependencia del Ministerio de Comercio ¢ Industrias, creada
en diciembre de 1970. Anteriormente (desde 1957 hasta
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1963), constituia una Seccién de Minas del Ministerio de
Agricultura, Comercio e Industrias; posteriormente en 1967
pasd a Administracion de Recursos Minerales, siempre del
mismo Ministerio, hasta que en 1970 se crea la actual Direc-
cién General de Recursos Minerales.

El trabajo de cartografia que elabora esta Direccidn es tipo
bisico para el desarroiio de mapas especificos, ya sea de
drenaje, planimétricos, topograficos o simbdlicos, en dife-
rentes escalas. La mayoria de los mapas se desarrollan con
informacion de mapas base o con otros datos tomados de
fotografias aéreas para finalizar con datos como clasificacio-
nes traidas del campo, ya sea sobre mapas borradores, sobre
fotos aéreas o de radar. Los trabajos més representativos en
esta categoria son los mapas geoldgicos en toda la rama, ya
sea como originales simples o mapas precisos terminados
para imprimir a colores, entre los cuales se destaca el Mapa
Geoldgico de la Republica de Panama a escala 1:1.000.000

6. LaDireccion General de Catastro fue creada en junio
de 1973 como dependencia del Ministerio de Hacienda y
Tesoro, absorbiendo a la Direccidn de Catastro Fiscal que
habia sido creada en febrero de 1969, quien a su vez habia
absorbido al Catastro Rural de Tierras y Aguas de la
Comision de Reforma Agraria como también a la Comision
Catastral y a la Direccién General de Tierras de dicho Minis-
terio. Ademis de la continuacidn y mantenimiento del Ca-
tastro Rural, tiene como funcién el ordenamiento del Avaldo
de la Propiedad Urbana

A través de su Departamento de Inventario se continud el
inventario y evaluacidén de 5.762 predios cubriendo un érea
de 193189 hectéreas representadas en 529 mapas catastrales
rurales a escala 1:10.000, con indicacion de linderos, tenen-
cias, drea y vias de acceso,

El Catastro Urbano se inicié en julio de 1969 y se han
levantado mapas catastrales urbanos, a escala 1:1.000, con
medidas referidas a un Sistema Universal Transverso de
Mercator {(UTM), esferoide Clarke 1866, Esquemadticamente
consiste en mapas: @) Densificacion de los puntos de 1a Red
Nacional de Triangulacion; ) Establecimiento de la Red de
Poligonales dentro de los centros poblados; ¢) Dibujo de las
parcelas y estructuras mediante la utilizacién de fotografias
aéreas rectificadas Hasta el presente se ha terminado este
trabajo en {a Ciudad de Panami y areas aledafas.

7. La Direccién Nacional de Mantenimiento del Minis-
terio de Obras Piiblicas tiene a su cargo la confeccion y
actualizacion de mapas donde se indica la localizacidn de las
carreteras y caminos nacionales. En escala 1:500.000 y
1:250.Q00 se cuenta con una serie de mapas de carreteras y
caminos que comprenden la Red Vial de la Repdblica de
Panama actualizada a diferentes fechas, donde se clasifican
mediante simbolos de acuerdo con la superficie de roda-
miento (hormigdn, asfalto, grava y tierra). También se ac-
tualizan mapas que contienen informacién sobre Aforo de
Trinsito que se refiere al nimero y tipos de vehiculos que
transitan diariamente sobre las diferentes carreteras y cami-
nos de la Red Vial de la Repiiblica

Existen mapas que indican la localizacion de atracaderos,
muelles de uso nacional e internacional, ademas, asropuertos
con pistas pavimentadas, y naturales de méas o menos 500
metros, aeropuertos internacionales y militares. Las vias
férreas v el inventario de puentes de la Red Vial han sido
incluidos en un mapa a escala 1:250 000,
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Figura 26.  Panamd: estructura del Instituto Geogrdfico Nacional *‘Tommy Guardia’’

Figura 27 Panamd: edificio del Instintto Geogridfico Nacional “‘Tommy Guardia’’
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Figura 29.  Panamd: lancha para labores hidrogrdficas

8. EI Ministerio de Vivienda creado en enero de 1973,
antiguo Instituto de Vivienda y Urbanismo creado en enero
de 1958 y antecedido por el Banco de Urbanizacién y Reha-
bilitacién fundado en agosto de 1944. Dicho Ministerio se
cred con la finalidad de establecer y asegurar de manera
efectiva 1a ejecucién de una politica nacional de vivienda y
desarrotlo urbano, regulando cientificamente las urbaniza-
ciones en {as ciudades y centros urbanos del pais.

40

A través de su Direccién General de Desarrotlo Urbano se
efectdan planes, planos y pfoyectos a nivel regional metro-
politano (Panamé, Colén, La Chorrera, Arraijin, Chepo,
Capira, Bejuco, Chame, San Carlos), y a nivel de los otros
centros urbanos del interior (Chitré, Los Santos, David,
Santiago, Aguadulce, Penonomé, Las Tablas, Sona, Puerto
Armuelles, La Concepcién, Bocas del Toro, Changuinola,

-Boquete).




A nivel regional metropolitano se han preparado planos a
escalas de 1:2.500, 1:10.000 y 1:20.000 para la Ciudad de
Panama y a escala 1:5.000 de sus corregimientos (Santa Ana,
Chorrillo, San Felipe, Caliedonia, San Francisco). También
se tienen mapas bases en escala de 1:5.000 de la Ciudad de
Coldn y en escala 1:10.000 para La Chorrera y Arraijan en
escala 1:5.000. A nivel de los otros centros urbanos del
interior se han confeccionado planos en escala 1:5.000 y
1:10.000, 1:20.000 y 1:40.000 para las dreas urbanas de
Chitré, David, Los Santos, Santiago, Aguadulee, etc.

9. La Direccion de Aerondutica Civil fue fundada como
entidad auténoma en el afic 1969. Anteriormente funcionaba
como una dependencia del Ministerio de Gobierno y Justicia.
Esta Institucion elabora material cartografico inherente a sus
labores a través del Servicio de Informacién Aeropautica de
su Departamento de Navegacién Aérea.

Antes de 1969 colabord con el Instituto Geografico Nacio-
nal *“Tommy Guardia' en la elaboracidén de la Primera Carta
Aérea de la Repiiblica de Panamd a escala 1:1.000 000,
publicada en 1969. Actualmente trabaja en forma conjunta
con este mismo Instituto en la elaboracion de una nueva Carta
Aérea de la Repuiblica de Panama, a escala 1:500 000, que
serd publicada dentro de los proximos dos meses.

Aparte de estas labores, la Direccién de Aeroniutica Civil
también prepara otro material cartogrifico que demanda la
navegacion aérea como son: planos de aerddromos, planos de
ubjcacién de acrédromos, cartas de aproximacién por ins-
trumentos, cartas de aterrizaje, carta de radionavegacién.

1. El Instituto de Recursos Hidrdulicos y Electrifica-
cion (IRHE) fue creado como entidad auténoma en el afio
1961 Anteriormente funcionaba como Servicio Cooperativo
Interamericano de Fomento Econémico (SIFE), que era una
dependencia del Instituto de Fomento Econdmico (IFE) fun-
dado en 1953 El tipo de cartografia que realiza esta entidad
es de caricter especializado e inherente a sus labores y dicha

informacién se plasma sobre la cartografia basica que pro-
porciona el Instituto Geogrifico Nacional *‘Tommy Guar-
dia’’. Asi, vemos que se consigna en forma de mapas, grifi-
cas o diagramas la informacién relativa a observaciones
hidrometeoroldgicas, a estudios fotogeolégicos y aprove-
chamiento de los recursos hidréulicos y la informacién rela-
tiva a la red de distribucion v a la red de transmisidn de
energia, tanto de dreas rurales, como de los centros urbanos
de nuestro pais. Finalmente esta institucién también hace
levantamientos topogréficos en dreas de proyectos especi-
ficos.

11. La Empresa Privada INGEO, § 4., fundada en
1966, 1a cual realiza trabajos relativos a la ingenieria, geode-
sia y fotogrametria. La Empresa atiende la demanda de este
tipo de labores por parte del sector privado asi como también
por parte de algunas instituciones estatales. Cuenta con un
moderno equipo para efectuar sus labores.

Entre los trabajos mas importantes que ha realizado para
instituciones gubernamentales se destacan: Proyecto Hi-
droeléctrico Estrella de Los Valles (IRHE), Ingenio de Pa-
cora para la Corporacién Azucarera ' ‘La Victoria’’, Proyecto
Samaria — Distrito  de  San  Miguelito,  Proyecto
Urbano -~ Ministerio de Vivienda, Planta Fstatal de Ce-
mento ‘‘Bayano’.
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United Kingdom report on cartographic activities in the Americas*

Paper presented by the United Kingdom of Great
Britain and Northern Ireland

RESUME

Le Royaume-Uni présente un rapport sur les activités menées
par différentes organisations en Ameérique, notamment dans
la région des Antilles, en particulier ces dernidres années.
Une bréve description est donnée des activités d’établisse-
ment de levés et de cartes pour des terres émergées et des
zones maritimes. Les deux annexes au rapport donnent la
liste des cartes topographiques de I’ Amérique publiées par le
Directorate of Overseas Surveys et des levés hydrographi-
ques exécutés par les navires hydrographiques britanniques
depuis 1970

* The original text of this paper, edited by the Directorate of Overseas
Surveys, appeared as document E/CONF.67/1. 15

RESUMEN

El Reino Unido ha presentado un informe sobre las activi-
dades realizadas por diversas organizaciones en América,
principalmente en la regién del Caribe, y, en particular, sobre
las actividades de los iiltimos afios. Tales actividades
comprenden levantamientos y el trazado de mapas de zonas
terrestres y marinas, que se describen brevemente . En los dos
anexos al informe se enumeran los mapas topogréficos mas
recientes de América publicados por la Direccién de Estudios
Cartograficos de Ultramar, y los estudios hidrograficos reali-
zados por buques oceanograficos de la Armada britanica
desde 1970.
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INTRODUCTION

This report is an account of the contribution to the sur-
veying, mapping and charting of the countries and seas of the
Americas, made by United Kingdom Government agencies;
a brief historical summary is followed by details of work
carmied oui beiween 1570 and Nuveinber 1575

Land survey has been carried ont mainly by the Directorate
of Overseas Surveys {DOS), part of the Ministry of Overseas
Development, in collaboration with local survey depart-
ments, and also in certain areas, on request, by the Directo-
rate of Military Survey. Hydrographic work has been under-
taken by the surveying ships of the Royal Navy. Air
photography has been flown by the Royal Air Force (RAF)
and by commercial firms working under contract to the
British Government.

Training in cartography, photogrammetry, photography,
printing, field survey, hydrography and allied subjects has
been provided in the United Kingdom. It has been provided,
under United Kingdom Technical Assistance Schemes, for
holders of United Nations Fellowships and for officers nomi-
nated by their own Governments. Trainees have come from
the Bahamas, Barbados, Belize, Chile, Dominica, Guyana,
Jamaica and Trinidad. In addition, practical training in mo-
dern survey techniques has been provided for local surveyors
by attaching them to DOS field parties working in the area.

A senior DOS Regional Survey Officer is based with the
British Development Division in Barbados and he is avail-
able to give technical advice, upon request, on all aspects of
survey and mapping.

The Ministry of Overseas Development is sponsoring a
Caribbean Regional Cadastral Survey and Registration Proj-
ect; the project was launched in 1970, and its teams have
worked in the British Virgin Islands, Antigna, Anguilla and
the Cayman Islands

HisTORICAL SUMMARY
Topographical surveying and mapping

The Directorate of Overseas (formerly Colonial} Surveys
was formed in 1946, and the first work it undertook in the
area was the mapping of Antigua (1:25,000), Barbados
(1:10,000) and Jamaica (1:50,000), using United States
Army Air Force photography and military control. The first
air photography it arranged was flown under contract in
September 1949 and the first DOS field party started work in
Guyana in the same year Since then the Directorate has, on
request, worked continuously in the area, mainly in the
countries of the Caribbean.

Between 1049 and 1960 survey parties established frame-
work coatrol for basic contour mapping at scale 1:25,000 in
§t. Vincent, the British Virgin Islands, Grenada, St. Lucia,
St. Kitts-Nevis-Anguilla, Montserrat and the Bahamas;
control was also established for 1:10,000 mapping in Barba-
dos and for 1:50,000 mapping in the Falkland Islands. Map-
ping control was also established in Dominica. During the
following decade similar frameworks were cbserved in the
OQut Islands of the Bahamas and (for 1:10,000 mapping) in
the Turks and Caicos Islands, in Barbuda, in the Cayman
[slands, in the Grenadines, in Bermuda and in Trinidad;
similar work was also commenced in Belize. Each year,
contracts were let to obtain air photography suitable for
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mapping, but in cloudy areas, such as parts of Guyana and the
higher islands, repeated attempts were necessary before
complete photographic coverage was obtained; the Royal Air
Force had successful photographic seasons in 1961-1963,
1964-1965 and 1965-1966.

As the main control frameworks were completed and the
maps published (see annex 1), new requests were received
for survey assistance in breaking down the frameworks and
densifying the control as a basis for large-scale mapping of
potential development areas and for local cadastral surveys
Such work was carried out before 1970 in St. Vincent, Do-
minica, Jamaica, Guyana, Antigua, Barbados, the British
Virgin Islands, Belize, Montserrat, the Cayman Islands, the
Turks and Caicos Islands and Bermuda. In most countries the
selected areas included the capital city and other main settle-
ments, the airport and the more densely cultivated coastal
lowlands. To assist water-supply projects in particular, pre-
cise levelling schemes were observed in Bermuda
(1962-1963) and in Barbados (1965-1566).

The Directorate of Military Survey worked with the DOS
in the mapping of Belize at 1:50,000 between 1962 and 1966
and later also produced a 1:250,000 series. It used the
1962-1964 RAF air photography of Guyana to produce
town-plan mosaics of certain towns and also to revise some of
the early 1:50,000 maps of the coastal area. In 1966 and 1967
military officers worked with BC4 teams in the United States
and in Surinam; in 1967 they also worked in a Secor team in
the United States. In 1969 they established ground controf
for a photomapping project in part of Canada

Hydrographic surveying and charting

The United Kingdom has a long tradition of hydrographic
surveying in the Americas, many exploratory coastal surveys
having been made by ships of the Royal Navy. In the
eighteenth century Captain Cook and Captain Vancouver
explored and charted most of the west coast of North Ame-
rica, including Alaska. The nineteenth and early twentieth
centuries saw the Navy’s Hydrographic Service working
over a wider area, from the North-West Passage to the Ma-
gellan Straits.

The echo-sounder came into general use for surveying in
1935, but because of the Second World War it was not until
the 1950s that the Royal Navy undertook modern surveys in
the Americas. Work since then has been confined to those
areas for which the United Kingdom has a primary surveying
responsibility, specifically (¢) some Commonwealth or for-
mer Commonwealth countries, and (b) other areas where
British maritime trade has traditionally been of high impor-
tance.

These categories embiace Bermuda, the Bahamas, Jamaica,
Belize, the Cayman Islands, parts of the Leeward and
Windward Islands, Barbados, Trinidad and Tobago and the
Falkland Islands. Surveying has been concentrated on the
principal ports and their approaches, on the passages be-
tween the Caribbean islands that are important for interna-
tional shipping and on the offshore banks and reported
shoals.

Between 1954 and 1966 H M S Vidal worked almost
continuously in the above waters, making a very significant
contribution to the safety of vessels navigating them. Occa-
sional visits were also made by other surveying ships. In




1969 the hydrographic survey party aboard H M.S. Ende-
rance, the Royal Navy's ice patrol ship, worked in and
around the Falkland Islands.

Some 600 Admiralty charts cover the Americas. This
reflects the world-wide policy of providing charts for ocean
passage and landfall, to cover the approaches and entry to
major poris on a large enough scale to ensure safe navigation
In areas where the United Kingdom is or recently was the
primary hydrographic authority, Admiralty charts afford de-
tailed coverage of all waters, ports and harbours. In the
Americas there are approximately 100 such charts; these
cover the areas of primary surveying responsibility already
mentioned, together with the waters of some other countries
that have no charting capability or whose capability is not yet
fully developed

Much of the charting, especially of Central and South
America, is based on nineteenth-century surveys and on
knowledge built up over the years from ships’ reports. Ap-

proximately one quarter of the existing Admiralty charts of

the Americas were originally published in the nineteenth
century. However, new surveys and other hydrographic in-
formation are received continuously and used to update the
charts.

ToraGraPHICAL SURVEY, AIR PHOTOGRAPHY AND MAPPING
BY COUNIRY: DETAILS OF WORK UNDERTAKEN SINCE
1970

Anguilla

A DOS field-survey party spent seven months on the island
in 1973 establishing a network of traverses, tied to the exis-
ting triangulation, to provide contro! for cadastral surveys,
and also observing photocontrol for mapping at 1:2,500.

A single-sheet map of Anguilla at 1:50,000 was published
and photogrammetric plots and rectified enlargements at
1:2,500 were prepared for the Caribbean Regional Cadastral
Survey and Registration Project. Some new air photography
was flown by the RAF in 1975.

Antigua

-A DOS field-survey party worked in Antigua from 197210
early 1975, using short-range electronic distance measuring
(EDM) equipment to establish a dense network of minor
stations to provide control for future cadastral surveys. Dur-
ing the final six months a sccondary levelling network, tied
to a hydrographic datum, was also observed over most of the
island.

The contour mapping of St. John's at 1:2,500 was comple-
ted in 1970, and 1:5,000 maps covering the whole island
were published betweea 1971 and 1973, A single-sheet
tourist/administrative map at 1:50,000 was first published
in 1973 and revised in 1975.

The Royal Air Force photographed the whole island at
1:20,000, and photographed St John's at 1:15,000 in early
1975,

Bahamas

The Directorate of Military Survey undertook gravity and
magnetic surveys in the group in 1971 and produced map

' For list of published maps sce annex
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coverage at 1:250,000 scale. They also participated in satel-
lite Doppler observations in the following year.

DQOS also assisted the Bahamas Government throughout
the period by monitoring contracts for air photography and
mapping let by that Government to British commercial firms,

Barbados

Air photography of the whole island at a scale of 1:40,000
was taken by the RAF during the 1972-1973 season; large-
scale cover of part of Bridgetown and of Seawell was obtain-
ed under contract.

Large-scale contour mapping of Bridgetown and environs
at 1:1,250 and at 1:2,500 commenced in 1972 and, together
with that of Seawell Airport Extension and of Speightstown,
is continuing . The single-sheet topographic map at 1:50,000
was revised and a new 1:5,000 tourist/administrative map
of Bridgetown was published in 1975

Barbuda

Complete contour-map coverage at 1:10,000 and two de-
rived sheets at 1:25,000 were published in 1970 and 197].

The RAF obtained photography at 1:50,000, and also
some areas of large-scale cover, in early 1975

Belize

Air photography of the whole country at scale 1:40,000
was flown between 1969 and 1972, together with larger-
scale cover of selected areas. In 1975 the RAF flew 1:50,000
cover (both panchromatic and colour infrared) of the cays
and coastal areas to assist hydrographic surveys. They also
flew larger-scale cover of selected areas and 1:10,000 pho-
tography of Belmopan and of Belize City.

A DOS field-survey party worked in the country until
mid-1972; its main task was to establish control for the new
regular 1:50,000 contour-map series, and also to provide
dense control for a pilot land-registration scheme. The first
13 1:50,000 sheets were published in 1974-1975. Rectified
enlargements of Corozal (1:2,500) and of Blue Creek

{1:10,000} were produced-in 1973.

Bermuda

In 1971 the Directorate of Military Survey participated in
BC4 observations on the island.

The DOS published a single-sheet tourist map in 1970 and
provided assistance to the Bermuda Government by monito-
ring contracts for air photography and mapping let by that
Government to British commercial firms

British Virgin Islands

Regular large-scale contour mapping at scale 1:2,500 was
produced between 1970 and 1973, and special outline sheets
at 1:5,000 and at 1:2,500 were prepared for the Caribbean
Regional Cadastral Survey and Registration Project. The
1:25,000 map of Tortola was revised in 1974, and work was
then taken up on the Anegada sheet.

The RAF flew photography of Tortola at scale 1:15,000 in
early 1975,



Canada

The Directorate of Military Survey participated in Doppler
satellite observations in 1975.

Cayman Islands

Complete air photography at a scale of 1:12,500 was flown
in 1970-1971, together with large-scale cover of George-
town.

The geodetic levelling of the islands was observed in
1970-1971. Further field-work was carried out between 1972
and 1974 to provide a control network to assist the Caribbean
Regional Cadastral Survey and Registration Project.

Outline mapping at 1:2,500 and at 1:5,000 and rectified
enlargements were also prepared to assist the project.

Chile

The Directorate of Military Survey participated in satellite
Doppler observations in 1971.

Dominica

Each year between 1970 and 1973, attempts were made to
fly new photography of the island, but poor cloud and wea-
ther conditions hindered the project and only part of the area
was flown——the lower coastal area by a commercial firm at
the beginning of the period, and later some additional
coastal cover by the RAF.

Contour 1:2,500 mapping was produced of many potential
development areas along the coast, and a 1:5,000 map of
Roseau, published in 1972, was revised in 1975.

A DOS field party was established in early 1975 to provide
framework control for future cadastral surveys and also to
provide data for the revision of the 1:25,000 sheets.

Falkland Islands

The Directorate of Military Survey produced a new map
series of the islands at 1:250,000 in 1971.

Grenada

A DOS field-survey party worked on the island in 1972 to
establish control for the contour mapping of §t. George's and
environs at a scale of 1:2,500. Advance copies of the photo-
grammetric plots were supplied as they were completed to
Grenada and to the United Nations Development Project.

Grenadines

Air photography was flown of the St Vincent Grenadines
for cadastral purposes in 1970-71. Photography of Mustique
was flown in 1971 and of Ronde and Bequia in 1972 from
Royal Navy helicopters. Field survey was carried outin 1972
and the large-scale mapping of Canouan, Bequia and May-
reau is in production at this writing,

Guyana

DOS field-survey parties have been working in Guyana
throughout the period. They have been extending the survey
framework along the river valleys, establishing control for
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large-scale township mapping and for rectified mosaics ofthe
coastal area and supervising a precise levelling project in the
coastal plain to assist water-control plans.

Air photography for these projects was flown in 1970,
1972 and 1975 and work has commenced on the production
of the mosaics and the town plans.

Jamaica

The Directorate of Military Survey undertook some traver-
sing in Jamaica in 1971. DOS did a readjustment of the
primary triangulation and tellurometer framework in 1974,
and is now working on the adjustment of the secondary
network .

The DOS mapped Montego Bay as a pilot area for possible
1:12,500 and 1:25,000 map series. It also published a revised
edition of the 1:10,000 series covering Kingston, and par-
tially revised editions of a number of the old 1:50,000 sheets
as new information was supplied by Jamaica.

Montserrat

The contour mapping of Plymouth at 1:2,500 was
completed by 1972, Field-work for urgent 1:5,000 mapping
of the eastern half of the island was carried out in 1973 and
the maps themselves were completed early in 1974.

After checking the scale of the earlier triangulation in the
field in 1973 and 1974, DOS carried out a complete adjust-
ment in 1975.

St. Kins-Nevis

DOS field-survey parties established control for the large-
scale mapping of Basseterre in 1971 and for Charlestown in
1973 and carried out field revision of the 1:25,000 series, In
1974 tellurometer measurements wete made to check the
scale of the 1955 triangulation; an adjustment was done in
1975

1:2,500 contour mapping was completed of Basseterre in
1973 and of Charlestown early in 1975. The two revised
1:25,000 sheets were published in 1973

The RAF obtained photography at 1:50,000, 1:15,000 and
1:10,000 early in 1975

St Lucia

DOS field-survey parties established control for the large-
scale mapping of Castries and of the airport area in 1971 and
also undertock field revision of the 1:25,000 series. The new
1:25,000 sheets were published in 1972 and all the 1:2,500
contour maps by mid-1974. Scale checks were made on the
old triangulation and an adjustment carried out by DOS in
1973,

1:5,000 photography of Castries and also of Soufriére and
Vieux Fort was taken from the helicopters of HM.S. Hecla
in 1972,

DOS also provided assistance to the St. Lucia Govern-
ment in 1974-1975 by monitoring a contract for orthophoto
maps that was let to a commercial firm.

St Vincent

A DOS field-survey party working in the island in
1971-1972 established control for future cadastral work,




observed control for the large-scale mapping of Kingstown
and undertook field revision of the 1:25,000 series.

The new 1:25,000 sheets were published in 1973. Ad-
vance copies of all the 1:2,500 contoured sheets were sent to
St. Vincent; the majority of these have now been published.

Three attempts to obtain air photography between 1970
and 1973 were hindered by bad weather, but some cover was
achieved under contract and by the RAF, mainly of the
western and of the lower parts of the island.

Trinidad and Tobago

The DOS was requested to map Trinidad at scale 1:25,000.
The central part of the island had been mapped previously;
the sheets covering the northern third of the island were all
published by 1972, and work continues on the 16 sheets
covering the south,

Turks and Caicos Islands

The Directorate of Military Survey participated in satellite
Doppler observations on Caicos in 1972,

The DOS completed the mapping of this group at 1:25,000
and published a single-sheet map at 1:200,000 in 1971,
Mapping of Cockburn Town and Cockburn Harbour was
produced at 1:2,500.

United States of America

The Directorate of Military Survey participated in BC4
and satellite Doppler observations in 1970 and in 1975.

HYDROGRAPHIC SURVEYING AND CHARTING :
DETAILS OF WORK UNDERTAKEN SINCE 1970

A considerable amount of hydrographic work has been
carried out in the Caribbean, partly in pursuance of the
Navy’s traditional role in maintaining the accuracy of the
Admiralty chart, and partly in support of the Co-operative
Investigation of the Caribbean and Adjacent Regions
(CICAR) programme of geological and oceanographic re-
search. A list of hydrographic surveys carried out by sur-

veying ships in American waters since 1970 may be found in. .

annex I following this report.

In 1970 H.-M. coastal surveying vessels Fawn and Fox
surveyed Pedro Bank, south-west of Jamaica, and in the
Leeward Islands. H M. ocean surveying ship Hecla visited
the Caribbean in both 1971 and 1972, when her main tasks
represented part of the British contribution to CICAR. These
included a geophysical traverse, which cut a 500-mile swath
some 60 miles wide across the arc of the Windward Islands; a
survey of about 21,000 square miles of the eastern Caribbean
Sea from Aves Ridge to the Windward Islands; and a
coarse-grained geophysical survey of Hispaniola Passage.
Hecla also visited Trinidad 1o survey a deep-draught-tanker
route across the Gulf of Paria, and in both years detached boat
parties carried out several in-shore surveys in the Windward
Islands.

HM.8 Fawnand H.M.S. Fox returned to the area in 1973
and 1974, effecting surveys in the Lesser Antilles and in
Belize  During a short visit in 1974 to Vera Cruz in Mexico,
they carried out a small survey to demonstrate the Hydro-
graphic Service’s surveying techniques and the operation of
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the modern surveying equipment with which the ships were
fitted. In 1975 the other pair of coastal surveying vessels,
HM.S. Beagle and H M.S. Bulldog, surveyed in Jamaican
waters from March to July, and returned to the Caribbean in
October to work in several areas between Trinidad and the
Virgin [siands.

The hydrographic survey party aboard HM.S. Endu-
rance, the Royal Navy's ice-patrol ship, carried out work in
and around the Falkland Islands every year in addition to
surveying in Antarctic waters and investigating reported
shoals in the waters between Cape Homn and the Antarctic
Peninsula.

Just over a quarter of all the Admiralty charts of the
Americas have been revised since 1970 by the publication
either of new charts or of new editions.

OTHER MAPPING
Aeronautical charts

The Directorate of Military Survey is responsible for the
production of International Civil Aviation Organization
(ICAQ) charts, at scale 1:500,000, of the Caribbean and of
the Falkland Islands.

Specialized (topical) maps

The Directorate of Overseas Surveys has produced geolo-
gical maps of Jamaica, the Falkland Islands and Peru, and
also of parts of Trinidad, Guyana and Belize; most of these
were produced in conjunction with the Institute of Geological
Sciences. It has also produced a *‘road-making materials’’
map of Guyana, soils, forestry and land-use maps of Domi-
nica and banana distribution maps of Dominica, St. Vincent
and St. Lucia, as well as maps to illustrate reports on the
national parks of Colombia and on the land systems of Boli-
via. A large number of specialized maps have been and are
being produced to accompany reports on land-resources in-
vestipations carried out by the Land Resources Division,
another unit of the Ministry of Overseas Development, at the
request of overseas countries.

Annex 1

CURRENT TOPOGRAPHICAL MAPS OF THE AMERICAS
PUBLISHED BY THE DIRECTORATE OF OVERSEAS SURVEYS

DNGS sevies
Couniry Scole no Daie Remarks
Anguilla 150,000 443 1973
1:25,600 343 1961 Single sheet
Antigua 150,000 406 1975 Single sheet
;25,000 306 1962
1:5,000 106 1971-1973  Covers whole is-
land
112,500 006 1970 St folins and north
sector of the is-
land only
Bahamas DOS maps are being superseded by a new }‘Buhamns (BLS)
series
Barbados 1:50,600 418 1974 Single sheet
:5,000 P18 1975 Bridpetown
1:2,500 018 1972 Bridgetown  and
1:1,250 0018 1974 selected  areas
only



Annex 1 {continued)

DOS series
Couniry Seale o Date Remarks
Barbuda 125,000 357 1970-1971
1:10,000 257 1970
Belize S 10000 4400 1074 New saries
Bermuda . .. .. DOS maps are being superseded by a new Bermuda scries

British  Virgin
Islands

Cayman islands §:25,000

Dominica .

Falkiand
Istands ..

Grenada
Grenadines

Guyana

Jamaica

Montserrat .

5t. Kitts-Nevis

St Lucia

St. Vincent

Trinidad and
Tobago

1:H0,000 546
1:25,000 346
1:2,500 046
378
1:2,500 128
1:50,000 451
1:25,000 351
15,000 151
1:2,500 051
. 1:250,000 653
1:50,000 453
1:2,500 153
CE50,000 0 442
1:25,000 342
. 1:25,000 344
1:10,000 244
. 1:500,000  {(Misc)17
1:50,000 440
1:4,800 (Misc)301
1:250,000 602
1:50,000 410
£:25,000 301/}
1:12,500  204/1
1:10,000 201
1:25,000 359
1:5,000 159
1:2,500 059
1:25,000 343
1:2,500 043
150,000 445
1:25,000 345
1:2,500 045
C 150,000 417
1:25,000 317
1:2,500 017
1:25000  316/1
1:25,000 316
1:25,000 307
1:10,000 216
110,000 207

1963
1959-1960

1972-1973

1965
1965

1963
1958-1960
1975
1971-

1964
1961-1963
1966

1966
1962

1967
1968

1972
1933

1967

1966
19521959

1871
1970
1972

1967
1974

19701972

1975
1973-1975

1964
1972
1974

1968
1973
1974

1570
1965-1967

1962
1962-1966

1962

Two sheets re-
vised in 1973
and 1974

Selected
only

areas

Georgetown

Being revised

Roseau

Many
areas

coastal

Two sheets
29 sheets
Stanley
Tourist map
Two sheets

Coastal area only;
sOme sheets
have been re-
vised

Creater
town

George-

Single sheat
Whole island;
some sheets par-
tally revised
Montego Bay
Montego Bay
Kingston

Eastern half  of
island
Western haif of
island and Ply-
mouth

Basseterre and
Charlestown

Castries

Selected areas
only

Trinidad new
series

Central Trini-
dad, old series

Tobago

Central Trini-

dad, old series
Tabagoe

Annex ¥ (continued)

DOS series
Country Scale no Dare Remarks
Turks and
Catcos is-
iands . 1:200,000 609 1971 Whole group
125,000 309 1068 Whale gremp
1:10,000 209 1968 Whole group
1:2,500 009 1972 Cockbum  Town
and harbour
Annex 11

HYDROGRAPHIC SURVEYS CARRIED QUT BY H.M.
SURVEYING SHIFS IN AMERICAN WATERS SINCE 1970

Conmery ardd region Scale Ship Date
Bermuda

{reland Isiand 1:1,200 Bulldog 1975
Jamaica

Kingston  Harbour-Newport

West . 1:5,000 Fox 1970
Pedro Bdnk . 1:100,000 Fawn and Fox 1970
Rocky Point to Parollw Pomt 1:100,000 Fox 1970
Pedro Cays.. . 1:50,000  Fawn 1970
Waltost Bank to Biack vaer 1:100,000  Fawn 1970
Banner Reef to South-West

Rack R 1:50,000  Fawn 1970
Hispaniola Passugu Coo . 1:150,000  Hecla 1972
Pedto Bank to Negril Point  1:200,000  Beagle and 1973

Bulldog
Starve Gut Bay to Savanna

la Mar 1:50,000  Beagle 19735
Parottee Pomt to Whnchausc

Point 1:25,000  Beagle 1975

Belize
South Grennels Channel to

Colson Point . . R 1:50,000 Fawn 1974

Colson Point to Stewart C.:y 1:50,000 Fox 1974
Leeward Islands

Antigna to Anguitia . 1:75,000  Fawn and Fox 1970

Western  approaches to

Anguiiia . P 1:50,000  Fox 1970
Roud Bay, Anguilla .. . 1:1,000 Fox 1970
Mead Paint to Jewel Rock,

Anguilla 1:15.000  Fox 1970
Road Harbour, Tortuld 1:10,000 Fox 1973
Montserat to Guadeloupe 175,000  Fox 1973
South-western approaches 1o

Antigua . 1:75,000 Fox 1973
Ariadne Shoal, Antigua . 1:5,000 Fox 1973
Barbuda to Antigua 1:50,000 Fawn 1973
North-westemn appmaches to

Antigua ... . 1:25,000  Fex 1973
Prince Rupert nnd Douglas

Bays, Dominica . . .. 1:25,000  Fox 1573
Boeri River to Layou River,

Dominica . 1125000  Fawn 1973
Hank south-gast of Domm:ca 1:150,000 Fawn 1973
Anguilla Bank to St Barthe-

femy . S . 150,000 Fox 1973-1974
Nonh»ensmm appronchr.s 10

the Leeward Isiands 175,000 Fawn 1974
Approaches to 5t Kitts and

Nevis 1:50,000 Fawn 1974
Basseterre, St Kms 125,000  Fawn 1974

Windward Islands
Approuches to the Windward
Istands—geotraverse . ... 1:200,000 Hecla 1971




Anmex I (eontinued)

Annex II {centinued)

Country and region Scalr Ship Date Country and region Scale Ship Dare
Northern epproaches to Mus- Mexico
tique, Grenadines 125,000 Hecla 1971 Anton Lizardo Anchorzge and
Point Saline, Gmnada- 191,500 Hydra 1971 approaches to Yera Cruz . 1:25,000  Fawn and Fox 1974
Kingstown Bay, 8t. Vincent 1:12,500 Hecla 1971
Port Castries, Sta. Lucia . 15,000  Hecla 1971-1972 Fatkland Islands
Grand Cul-de-8ac and Roseau Falkland Sound 1:50,000  Endurance i970-1974
Bays, Sta. Eucip . 1:10,000 Hecla 1972 Port Salvador 1:25,000  Endurance 1970
Clifton Harbour, Union Is- Bull Roads \ 1:25,600 Endurance 197%
land, Grenadines 112,500 Hecla 1972 Western approaches to French
Charlestown Bay, Canouan Is- Passage . .. o 175,000 Endurance 1971
land, Grenadines . . 1:12,500  Hecla 1972 Falkland Shelf and Malvinas
"“Kick-"em lenny™' Volcano, Basin . L 1:150,000  Endurance 1973
Grenadines - oo 125000 Hecla 1972 Sedge Island 150,000  Endurance 1973
Vieux Fort Bay, Sta. Lucia .~ 1:10,000  Fawn 1973 Uranie Rocks .. 125000 Endurance 1973
Enslern approaches to Choi-
Caribbean Sea seul Spund . 50,000 Endurance 1973
Aves Ridge to Windward Is- Bleaker Jump . . :_?56830 Endurance 1973-1974
fands . . 1:200,000 Hecla 1972 Stanley Harbour—Admiralt e
Aves Sound 1:100,000 Hecla 1972 Carber _ Y 600 Endurance 1974
. Hope Harbour . L25,600  Endurance 1975
Trinidad and Tobago Jason Istands to Byron Sound  1:75,000 Endurance 1975
Guif of Paria 1100000 Hecla 1971 .

Report of cartographic activities in the United States of America*

Paper presented by the United States of America

RESUME
CARTES TOPOGRAPHIQUES

Le National Mapping Program (Programme carto-

graphique national) des Etats-Unis, qui reléve du Geological-

Survey [USGS] (Service géologique des Etats-Unis),
consiste & recueillir, traiter et diffuser des données carto-
graphiques de basc sur les Etats-Unis. Le Centre national de
documentation cartographique a été établi et sert de centre
d’échanges de données cartographiques recueillies par les
agences gouvernementales et certains organismes privés.
Parmi I'essentiel des documents produits, on peut citer les
photographies aériennes, les cartes au trait, les documents
orthophotographiques et les données numériques. La recher-
che cartographique vise essentiellement & automatiser da-
vantage le processus et & employer des techniques perfec-
tionnées, y compris I'utilisation d’images LANDSAT pour
I'établissement de certaines cartes i petite échelle, et les
résultats obtenus grice & cette technique ont dépassé les
espérances. I] est également intéressant de noter la mise au
point d'une nouvelle série de cartes au 1/100 000, entiere-
ment fondée sur le systéme métrique. Les premiers projets
qui seront réalisés dans cette série porteront sur des régions
présentant un intérét particulier, comme les zones de mise en
valeur des ressources énergétiques et les zones coticres.

Les Etats-Unis s’occupent activement de la normalisation
des noms géographiques, tiche confiée au Burean interdé-
partemental des noms géographiques. Des fichiers sur les
noms de lieu du termitoire des Etats-Unis sont tenus  jour par
PUSGS, le Centre topogiaphique de la Defense Mapping
Agency (DMA) se chargeant des noms étrangers. Ces noms

* The original text of this paper appeared as document E/CONF 67/L. 6
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RESUMEN

MAPAS TOPOGRAFICOS

El programa cartografico nacional de los Estados Unidos,
administrado por el Servicio Geoldgico de los Estados Uni-
dos (United States Geological Survey (USGS)), se encarga
de reunir, elaborar y distribuir los datos cartograficos basicos
de los Estados Unidos. Se ha creado el Centro Nacional de
Informacién Cartografica, que permite el rapido intercambio
de los datos cartograficos reunidos por organismos guberna-
mentales y algunas organizaciones privadas. Los principales
productos del Centro son fotografias aéreas, mapas planimé-
tricos, productos ortofotogrificos y datos digitales. Lasg in-
vestigaciones que se realizan en el marco del programa carto-
grafico estan encaminadas a una mayor automatizacién y al
uso de técnicas avanzadas, incluida la utilizacién de imige-
nes LANDSAT para algunos mapas en pequefia escala, que
constituyen una fuente de informacién que ha superado todas
las expectativas. Cabe también mencionar la preparacion de
una nueva serie métrica de mapas en escala de 1:100.000.
Los primeros proyectos de esta serie se realizarén en regiones
de particular interés, tales como las regiones de explotacidn
de recursos energéticos y las zonas costeras.

Los Estados Unidos participan activamente en la normali-
zacion de los nombres geograficos por intermedio de la Junta
Interdepartamental de Nombres Geogrificos. El USGS
mantiene al dia los archivos de nombres correspondientes a
los Estados Unidos, y el Centro Topografico del Organismo
Cartografico de Defensa (Defense Mapping Agency)
(DMA), de nombres de fuera de los Estados Unidos. Los
nombres correspondientes a 30 paises o entidades politicas de
América se publican en boletines geograficos.



sont publiés dans des nomenclatures distribuées a 30 pays et
subdivisions politiques du continent américain.

En 1972, on a lancé un programme spécial de formation a
la télédétection avec I"appui de I'USGS. Dans le cadre de ce
programme, le Centre d'information et de diffusion de
I'Earth Resousces Observations Systems (EROS) a été établi
au sidge de I'IAGS dans la zone du canal de Panama.

GEODESIE

La nouvelle opération de compensation du canevas plani-
métrique nord-américain est actuellement en cours, et, bien
que tous les pays intéressés n’aient pas encore donné leur
accord officiel, on compte que cette opération permettra
d’inclure tous les pays compris dans la zone limitée au nord
par le Groenland (Danemark) et au sud par le Panama dans le
méme systéme de référence. A Pintérieur des Etats-Unis, le
National Geodetic Survey (NGS), qui dépend du National
Ocean Survey (NOS), est chargé de 1'établissement et de la
tenue 3 jour des réseaux géodésiques. Le Centre d’informa-
tion du NGS est chargé de la préparation, de la publication et
de la diffusion des données géodésiques, altimétriques et
planimétriques obtenues par le NGS et d’autres agences
fédérales. Ces services peuvent maintenant étre fournis rapi-
dement griice a des techniques modernes telles que le ras-
semblement de données géodésiques & partir d’observations
faites par satellite.

GRAVIMETRIE

La DMA a continué de financer des levés gravimétriques
tant aux Etats-Unis qu'en Amérique latine. Le Centre aéro-
spatial de la DMA & St. Louis (Missouri) sert de centre
d'échange de données gravimétriques avec d’auires orga-
‘nismes de géophysique et d'exploration. Un nouveau géoide
pour les Etats-Unis a été calculé a partir d’observations dela
déviation astrogéodésique faites dans 3 000 stations. Les
mesures relatives A quelque 43 000 stations ont été incluses
dans la Banque de données gravimétrigues terrestres des
Etats-Unis, ce qui permet maintenant au public d’accéder aux
données concernant un total de 350 000 stations

GEOMAGNETISME

Un avion équipé pour le projet MAGNET demeure en
service; cet appareil mesure I'intensité et la direction du
champ magnétique. En outre, plus de 100 stations géoma-
gnétiques sont faites chaque année en Amérique latine en vue
de déterminer les changements séculaires du magnétisme
terrestre et d’étendre le réseau de référence géomagnétique
Plusieurs observatoires géomagnétiques permanents sont si-
tués en différents points des Amériques.

CARTES AERONAUTIQUES

Un certain nombre de cartes aéronautiques au 1/250 000
ou & une échelle inférieure servent 2 la planification de la
navigation et des vols dans I'ensemble des Etats-Unis, Le
NOS élargit son programme de cartes aéronautiques mon-
diales de fagon a y inclure le Mexique, I Amérique centrale et
les Antilles. Une carte expérimentale de radionavigation au
1/100 000 a été dessinée et on prévoit une petite série de 10
cartes pour pilotes d’hélicoptere.
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En 1972 se inicié un programa especial de capacitacion
con la asistencia del USGS. En el marco del programa, se
establecié el Centro de Informacién y Distribucién del Sis-
tema de Observacién de Recursos Terrestres por Satélite
(Earth Resources Observation Systems) (EROS) en la sede
del Servicio Geodésico Interamericano en la zona del Canal

GEODESIA

Ha comenzado el nuevo ajuste de la referencia horizontal
de América del Norte. Aunque no se ha obtenido todavia la
aceptacién oficial de todos los paises interesados, el reajuste
probablemente pondra en la misma referencia a todos los
paises desde Groenlandia (Dinamarca) basta Panama. En los
Estados Unidos, el Servicio Geodésico Nacional (National
Geodetic Survey) (NGS), que depende de la Direccién Na-
cional de Estudios Oceanicos (National Ocean Survey)
(NOS), esté encargada de establecer y conservar las redes de
control geodésico. El Centro de Informacién del NGS se
encarga de preparar, publicar y distribuir los datos de control
horizontal y vertical producidos por el NGS y otros organis-
mos federales. Estos servicios se pueden proporcionar ahora
facilmente utilizando técnicas modernas, como los datos
geodésicos obtenides mediante observaciones con satélites.

GRAVIMEIRIA

El DMA ha seguido proporcionando asistencia para estu-
dios gravimétricos, tanto en los Estados Unidos como en
América Latina. A través de su Centro Aeroespacial de San
Luis, Missouri, intercambia datos gravimétricos con otras
organizaciones geofisicas y de exploracién. Se ha calculado
un nuevo geoide para los Estados Unidos mediante observa-
ciones de deflexion astrogeodésica en 3.000 estaciones. Se
afiadieron al banco de datos gravimétricos terrestres autori-
zados de los Estados Unidos unas 43 000 estaciones, con lo
cual hay datos gravimétricos a disposicién del piblico en un
total de 350.000 estaciones.

GEOMAGNETISMO

Actualmente esta en servicio solamente un avion del pro-
yecto MAGNET, que mide la intensidad y la direccion del
campo magnético, Ademas, anualmente se realizan observa-
ciones de los componentes del vector geomagnético en mis
de 100 estaciones de América Latina para determinar los
cambios seculares y ampliar el alcance del reconocimiento
basico. En el continente americano hay varios observatorios
geomagnéticos permanentes.

CARTOGRAFIA AERONAUTICA

Se dispone de varias cartas aeronduticas en escala
1:250.000 y menores, para la navegacién y la planificacion
de vuelos en todos los Estados Unidos, El NOS estd am-
pliando su serie de cartas aeronduticas mundiales para incluir
a México, América Central y el Caribe. Se ha preparado una
carta experimental de radionavegacion en escala 1:100.000,
y se piensa producir una pequefia serie de 10 cartas para
helicopteros.




HYBROGRAPHIE ET OCEANOGRAPHIE

Des données bathymétriques portant sur plus de 320 000
kilometres (200 000 milles) ont été recueillies chague année
lors de levés des grands fonds par des navires de Ja marine des
Etats-Unis . La participation des Etats-Unis 2 I’établissement
de la Carte bathymétrique générale des océans est assurée par
le NOS et le Centre hydrographigue de la DMA. Le Burea
océanographique de la marine des Etats-Unis aide les pays
d’Amérique latine dans les domaines de I'hydrographie, de
I'océanographie et des levés des ports La DMA participe &
des accords internationaux pour I'établissement et la tenue i
Jjour de cartes de navigation. Parmi les publications nautiques
des Etats-Unis, on peut citer des publications hebdomadaires
comme les Avis aux navigateurs et la série Informations
nautiques, des cartes et des tableaux de navigation aux ins-
truments électroniques et des manuels de navigation radar et
de navigation astronomique.

Les Etats-Unis et I'Amérique latine travaillent en coopé-
ration €troite & un programme de cartographie. Le Service
géodésique interaméricain (JAGS), qui releve de la DMA,
est I'agent principal du Gouvernement des Etats-Unis pour la
coopération avec I'Amérique latine en matitre de topo-
graphie, cartographie et géodésie. Grace 3 cette coopération,
la cartographie a beaucoup avancé dans les Amériques en
tirant partie des progres de I'informatique, de Ia géodésie par
satellite et de la photographie & haute résolution et 3 haute
altitude; le résultat en a été I"établissement de cartes de plus
de 15,6 millions de kilomeétres carrés (6 millions de milles
carrés).

INTRODUCTION

The United States and Latin America are engaged in an
extensive collaborative mapping programme. In 1946, Pre-
sident Harry S, Truman, responding to a request from the Pan
American Institute of Geography and History (PAIGH), di-
rected the creation of the Inter-American Geodetic Survey
(IAGS) to assist Latin America in mapping, charting and
geodesy. Since that time, IAGS has become the principal
working agent for the United States Government on matters
in Latin America relating to mapping, charting and geodesy,
by rendering technical and logistical support to Latin Amer-
ican countries for the mapping of over 6 million square miles
of territory.

The success of this collaborative mapping effort is indica-
ted by the national cartographic capabilities that have been
developed in each of the participating countries and by the
resulting annual cartographic production

The IAGS continues to fulfil its primary mission in Latin
America as one of the five major components of the Defense
Mapping Agency (DMA) of the United States Department of
Defense (Do), Consequently, any assistance and ail
mapping, charting and geodesy production for Latin
America performed by the DMA production components
(the DMA Aerospace Center in St. Louis, Missourt, the
DMA Hydrographic Center in Suitland, Maryland, and the
DMA Topographic Center in Washington, D C.} is co-
ordinated with IAGS.

Recent cartographic progress in the Americas has been
greatly accelerated by advances in the state of the art, inclu-
ding advances in computer technology, satellite geodesy and
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HIDROGRAFIA Y OCEANOGRAFiA

Los buques de la Marina de los Estados Unidos de América
han reunido anualmente en estudios oceanicos datos batimé-
tricos para ms de 320.000 kilémetros (200 000 millas). Los
Estados Unidos cumplen las obligaciones contraidas con
respecto & la carta batimétrica genera! de los océanos por
intermedio del NOS y el Centro Hidrogréfico del DMA. La
Oficina Qceanografica Naval de los Estados Unidos ayuda a
los paises latinoamericanos a realizar estudios hidrograficos,
cceanogrificos y portuarios. El DMA concluye acuerdos
para producir y mantener al dia cartas de navegacion. Las
publicaciones niuticas de los Estados Unidos comprenden la
publicacién semanal Notices to Mariners; la serie Sailing
Directions; cartas y tablas para navegacién electrénica; y
manuales para navegacion astronémica y por radar.

Los Estados Unidos y América Latina participan en un
amplio programa de cooperacién para la elaboracién de
mapas. Bl Servicio Geodésico Interamericano, dependiente
del DMA, es el principal instrumento de trabajo del Gobierno
de los Estados Unidos para la cooperacion con América
Latina en cuestiones de cartografia ¥ geodesia. Gracias aesa
cooperacion, el progreso de la cartografia en América se ha
acelerado gracias a los adelantos de Ia tecnologia de compu-
tadoras, la geodesia con satélites ¥ la fotografia de gran
definicion desde gran altura; en consecuencia, se han podido
levantar mapas de mas de 15,6 millones de kilémetros cua-
drados (6 millones de millas cuadradas).

high-resolution high-altitude photography, and in the so-
phistication of surveying instrumentation.

GEODESY

Adjustment of the North American Horizontal Datum

The new adjustment of the North American Horizontal
Datum has begun, and although official acceptance has not as
yet been abtained from all the countries involved, the ad-
justment will probably place every country from Greenland
(Denmark) to Panama on the same datum. -

The bulk of the effort is in converting the historical data
into computer-readable form. The National Ocean Survey
{NOS) has keypunched all the information necessary for the
automated publication of its horizontal control (except the
information describing the stations) for about 185,000
points, which represent all the published points in its posses-
sion. A subset of this data file includes the geodetic position,
elevation and approximate accuracy of these control points,
which are vsed in preliminary adjustments. The astronomic
data file of the National Geodetic Survey (NGS), a branch of
NOS, includes astronomic latitude, longitude and azimuth
This has been completely keypunched and an associated
absolute-error budget for these parameters has been com-
pleted. Free and combined adjustments of 45,000 control
points have been evaluated by making free and combined
adjustments of each field project. For the purposes of
strengthening the network, additional base lines and azi-
muths have been recommended and are being observed.

The first version of the data-base management system,
which will be necessary to support the tremendous data



manipulation associated with the adjustment, in scheduled for
completion in December 1975. The data-base file is station-
oriented, which means that all the associated information
(observations, descriptions, recovery notes etc.) is filed with
the station’s name and position. The data-base management
system has been written for the IBM 360-195 and will,
eventually, serve the needs of the entire Naijonal Qeodctic
Survey.

The method of adjusting the data has been selected. NOS s
planning to solve for the 400,000 unknowns by partitioning
the equations into blocks of approximately 1,000 stations
(2,000 unknowns). This approach has been agreed to by the
Canadians and Danes.

In addition to putting existing classic (triangulation) ob-
servational data in computer-readable form, Denmark is
charged with the task of extending the geoid from Canada to
Greenland, Denmark is also evaluating the HIRAN control,
which tied Canada to Denmark. Mexico and the Central
American countries have their data in computer-readable
form and have agreed to join in the adjustment. “NAD
1983, as the adjusted North American Datum is called, will
undoubtedly be earth-centred, presumably on a new refe-
rence ellipsoid, which will, it is hoped, be adopted by the
1AGS in 1979

Since the beginning of the project, in July 1974, DMA has
been represented in the new adjustment of the North Ameri-
can Daturn. This representation is made possible by one
member of the DMA being assigned to the National Geodetic
Survey, for a six-month period, continuously throughout the
adjustment . This liaison has resulted in several decisions on
the part of NOS (for instance, the decision to compute certain
accuracies) which otherwise would have been made diffe-
rently. In addition, these DMA personnel have contributed
to the over-all quality and usefulness of the new adjustment.

Geadetic surveys

The NGS office is responsible for the geodetic operations
of the National Ocean Survey and responsible for co-
ordinating federal geodetic activities Functions include
field observations for horizontal and vertical control; astro-
nomic and gravity work and operation of observatories for
polar motion; office processing, analysis and computation of
results of observations; publication and distribution of data;
and special related geodetic activities, including world-wide
gendetic studies, research in methods and equipment, mis-
cellaneous observations and mathematical solutions.

DMA field parties surveyed about 1,600 km of precise
transcontinental traverse in the western portion of the United
States, which have been incorporated into the national
control network by NGS. The traverse lines averaged about
30 km in length and generally consisted of distance determi-
nations measured by laser geodimeters on at least two diffe-
rent days (or nights).

Conventional surveying techniques have been augmented
by use of man-portable Doppler satellite observing equip-
ment {(Geoceivers) in surveys performed over the past few
years. Observations using this improved instrumentation,
coupled with the precise ephemerides of the Navy navigation
satellites (NAVSATS) and related computer programmes for
precise data reduction, permit position determinations on an
earth-centred reference system which are accurate to = 15m
in latitude, longitude and height.
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Satellite Doppler programmes
Daoppler-point positioning

During the reporting pericd, DMA, in co-operation with
other United States and foreign agencies, has established
approximately 400 Doppler-derived positions in at least 25
countries. These surveys were conducted for assorted re-
quirements, among them to strengthen existing primary
geodetic control; to establish mapping control; to position
electronic navigation and to monitor stations, optical sensing
devices and petroleum wellheads; and to establish positio-
ning for ice-flow studies in the Arctic and Antarctic regions.
Approximately 150 Doppler-derived positions will be in-
corporated into the readjustment of the North American
Datum.

Doppler-beacon programme

Doppler observations were continued at either one or two
observing periods per year on these low-altitude satellites
for the purpose of obtaining dense observational data to
support atmospheric model studies for scientific space ope-
rations. Data acquired from this programme are used with
data acquired from the NAVSATS to refine the definition
of the earth’s gravity model.

The Latin American Doppler plan

In 1974 IAGS implemented a Doppler plan for Latin
America that was primarily designed to share the advanced
technology in Doppler satellite geodesy with the collabora-
ting Latin American mapping agencies. This plan involves
using Doppler techniques to establish mapping control in
unsurveyed areas and for the determination of Doppler posi-
tions on existing control to derive datum transformations.
The main features of this plan include the training of collab-
orative personnel in the operation of portable Doppler
equipment and the provision to the coHaborating agencies of
computer programmes for data reduction, together with
segments of the precise ephemeris. During the reporting
period 50 Doppler positions for datum transformations and
121 Doppler positions for mapping control were established.

GEOS-3

GEOS-3 is a National Aeronautics and Space Administra-
tion (NASA) satellite which was launched on 9 April 1973
for the purpose of performing experiments in support of the
application of geodetic satellite techniques to the geoscien-
ces. The primary experiment on board this satellite is a radar
altimeter for the purpose of determining the topography of
the ocean surface to an absolute accuracy of = 5 m. In addi-
tion, the altimeter is capable of determining ocean wave
heights. Also on board the satellite are various tracking
system components, among which are a laser retrorefiector,
two C-band radar transponders, an S-band range and range-
rate transponder with upward- and downward-looking an-
tennas, and a dual-frequency Doppler beacon. An experi-
mental COz laser cube is also on board.

DMA is supporting this project by collecting telemetry
data at locations not covered by NASA tracking facilities.
DMA-funded laboratories, such as the Naval Surface Wea-
pons Center’s Dahlgren Laboratory, are processing the data
and performing studies related to geosciences  Since




GEOS-3 has upward-looking antennas, the ATS-6 geosyn-
chronous satellite is used to collect satellite-to-satellite
tracking and telemetry data, which DMA is also processing
DMA is processing Doppler tracking data collected by the
Tranet Doppler tracking system to determine precisely the
orbit of GEOS-3.

Global Positioning System

The success of the TRANSIT satellite navigation system
has led the Department of Defense to consider a successor,
which will have greater capabilities and wider applications.
The new system now under development is called
NAVSTAR, or Global Positioning System (GPS). Whike
TRANSIT is optimized for shipboard use, GPS is designed
for continuous position readout in three dimensions. This
will make GPS useful for aircraft navigation, as well as for
shipboard navigation in confined areas such as harbours
Full operation of the system is expected by 1984,

The World Geodetic System of 1972

After an extensive effort extending over a period of ap-
proximately three years, the United States Department of
Defense World Geodetic System 1972 (WGS 72) was com-
pleted. Selected satellite, surface-gravity and astrogeodetic
data available through 1972 from DoD and non-DoD sources
were used in a unified WGS solution (a large-scale least
squares adjustment). The results of the adjustment consist of
corrections to initial station co-ordinates and geopotential
coefficients. In determining the WGS 72 ellipsoid and asso-
ciated parameters, the Department of Defense adhered to the
thoughts and approach used by the International Union of
Geodesy and Geophysics in establishing the Geodetic Refe-
rence System 1967. Accordingly, an equipotential ellipsoid
of revolution was taken as the form for the WGS 72 ellipsoid,
with the four defining parameters of the ellipsoid to be the
semimajor axis (a), the earth’s gravitational constant (GM)
and angular velocity (W) and the second-degree zonal har-
monic coefficient of the geopotential (Cz,0). Other para-
meters associated with the ellipsoid, such as the semiminor
axis (b) and the flattening (), including the normal gravity
formula, are calculated using the defining parameters. The
system of reference includes datum-conversion formulas for
relating major datums of the world to WGS and an earth-
gravitationa) model. Major influence on development of the
system is attributed to the combination of Doppler and
surface-gravity data.

The South American Datum of 1969

The South American Datum of 1969 has been officially
accepted by the Pan American Institute of Geography and
History and recommended to the governments of the South
American countries for their use in mapping and engineer-
ing. The datum point is Chua, Brazil, located in the centre of
the most densely settled regions of the continent The conti-
nental geoid has been computed from the astrogeadetic de-
flections of the vertical and checked by several satellite-
derived three-dimensional transcontinental distances. The
geoid separation was utilized to reduce the base lines to the
ellipsoid. The chosen reference ellipsoid conforms with the
1967 recommendation of the International Union of Geodesy
and Geophysics. The details of the adjustments from the
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possibility that a- north-south error

original observations within each country have been fur-
nished to that country.

Vertical nenvork

Levelling by NGS totalled 3,345 km of first-order level-
ling and 125 km of second-order levelling, on which 1,757
new bench-marks were set.

Levelling by other organizations (state highway depart-
ments, state peodetic surveys, local govermnmental units
etc.}, totalling 1,966 km of second-order levelling, was
computed and adjusted into the National Geodetic Vertical
Control Network.

Major conventional projects included first-order relevel-
ling as follows:

(a) 364 km along the Hudson River from Saratoga
Springs to New York City;

(b) 135 km from Sandy Hook, N 1. » to Philadeiphia, Pa ;

(¢) 592 km from Charleston, 8.C., via Savannah, Ga., to
St. Augustine, Fla.;

{d) 568 km in the north-western region of the State of
Washington;

(¢) 307 km in California, from San Francisco to Qakland
and thence, following the California Aqueduct, to San Luis
Dam.

Special survey projects included a survey of Oregon Inlet
and the adjacent waters of Pamlico Sound, North Carolina,
made in support of a coastal mapping project. The Zeiss
valley-crossing instrumentation was used to form a network
of height differences, which extended out several kilometres
over water. The longest water crossing was 1.81 km. Four
circuits were formed; the largest misclosure was 7.6 mm.

Special investigations were accomplished as follows:

(@) Plans have been finalized for the creation of the verti-
cal portion of the NGS Data Base . The plan, which defines
content and formats, is documented in a report titled **Input
Forrmats and Specifications, National Geodetic Survey Data
Base'’;

(b) A preliminary investigation has been completed of the
is affecting levelling.
Results indicate a high likelihood that such an error exists,
but is not possible to formulate a correction for it on the basis
of present information;

{c) Two new mathematical models have been developed
for the purpose of generalizing the adjustment of levelling
data. The new methods allow combination of old and new
measurements in areas affected by crustal movements. For
each junction point they yield a height, which corresponds to
& particular point in time as well as to a velocity of height
change;

(d) Comell University has engaged in a co-operative
effort with the NGS Vertical Network Branch to process
crustal-movement profiles for inclusion in the crustal move-

ment profile library. Approximately 133 new profiles have
been processed by Cornell and added to the library

Horizontal network

After more than a decade of continuous effort, the High-
Precision Traverses are nearing completion. The remaining



segment of about 700 km in northern Michigan will be ob-
served in fiscal year 1976. This survey, undoubtedly the most
accurate attempted to date, is approximately 22,000 km in
length and will serve as the base for the National Horizontal
Control Network and as a fundamental standard to which
other surveying systems will be calibrated. Future reobser-
vations of this framework are certain to provide an abundance
of information far beyond the expectations of the original
project. A spur line will be completed in 1976 along the
United States—Mexico boundary in southern California, es-
tablished to High-Precision Traverse specifications. If the
section to the north, in the vicinity of Santa Barbara, is also
observed, a loop of more than 300 km will provide a highly
accurate standard for studies in a very active tectonic area.

In support of the new adjustment, the New Datum Sections
processed data for about 45,000 stations, comprising 330
surveys. To test the consistency of the procedures, as practi-
sed in the New Datum Sections, a block of 18 projects
containing about 1,400 stations was adjusted in a simulta-
neous computation. No difficulties were experienced.

A second evaluation of a network scaled and oriented by
Doppler-derived data was made for a multiproject system in
North Carolina, South Carolina and Georgia. The results
were similar to those obtained earlier, and again indicate that
the framework of Doppler-determined positions will signifi-
cantly strengthen the over-all network.

During this year (1975), data for 4,382 stations, determi-
ned from the adjustments of 48 projects, were added to the
published files. Among the major surveys completed were
urban networks for the metropolitan Washington, D.C. area
and for Pinellas County, Florida A very large multinetwork
system in south-western Kansas and north-western Okla-
homa was adjusted in a single computation. Several first-
order traverses in South Carolina were processed.

A programme has been instituted to observe arcs of trian-
gulation, traverse and trilateration in those parts of the
network where the framework required strengthening . This
programme also includes provisions for astronomic observa-
tions and for the measurement of base lines where evalua-
tions indicate that additional scale and orientation isrequired.
To this end, several first-order traverses have been completed
in New Mexico and Texas and a first-order north-south arc of
triangulation, extending from Pennsylvania through Mary-
land to West Virginia and complemented with east-west
first-order traverses, is under way

First-order co-operative surveys aré continuing  in
Connecticut and Georgia. Surveys are in progress in Maine
under an arrangement whereby a limited number of NGS§
field personnel are complemented by a much larger group of
Maine Department of Transportation employees. Surveys to
replace missing or displaced monuments on the north-south
section of the Mason-Dixon Line, which divides Delaware
and Maryland, have been completed, and plans are being
instituted to locate monuments at one-mile intervals along the
east-west boundary (known as the Transpeninsular Line)
between Delaware and Maryland, Resurveys were comple-
ted to study crustal movement at the Tejon Ranch and Meade
sites, which straddle the San Andreas Fault Trilateration,
with horizontal directions observed only at stations where
astronomic azimuth observations were made, was utilized for
the first time.
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Special surveys were carried out for the Department of
Defense at Holloman Air Force Base, New Mexico; Dahl-
gren, Virginia; and Charleston, South Carolina. The survey
at Holloman Air Force Base is of particular interest because
the accuracy requirements specified that the lengths of indi-
vidual sections of the high speed track were not to be in error
by more than one miilimeire. Cu-vperative Surveys aic under
way in support of the Bureau of Land Management pro-
gramme in Alaska New microwave distance-measuring
equipment and pole signals specifically designed to elevate
the antennae of the instruments are being employed

The co-operative programme to establish base lines for
calibrating electronic distance-measuring equipment conti-
nued. Base lines were measured during 1975 in Florida,
Kentucky, Louisiana, Maine, Michigan, New York, North
Carolina, Utah and Guam

The policy to adjust accomplished surveys to National
Network standards remained unchanged. Surveys that met
these standards have been accepted. These include surveys
carried out by the United States Geological Survey, the
Transportation Departments of the States of Arizona, Cali-
fornia, Florida, Geotgia, Louisiana, Minnesota, and New
Mexico; the North Carolina Geodetic Survey; Erie, Monrce
and Saratoga Counties, New York; several counties in the
Willamette Valley of Oregon; Salt Lake County, Utah; and
King County, Washington.

Satellite and marine applications

Doppler satellite observations were obtained at 71 stations
throughout the United States, including 33 stations along the
transcontinental traverse. Six stations were located near
Cook Inlet, Alaska, in support of the pre- and post-earth-
quake horizontal-control adjustment. Ten stations were
located on off-shore oil platforms in the Gulf of Mexico for
the purpose of extending the off-shore horizontal control
network.

Observations for 23 Doppler stations in Alaska, estab-
lished by the Bureau of Land Management, were reduced
and transformed to NAD 1927 positions.

Extensive evaluations of the Doppler-point positioning
accuracy and error sources associated with Doppler position-
ing were conducted during fiscal 1975.

Network maintenance

The maintenance of the horizontal and vertical control
network is presently being done by 15 full-time field engi-
neers and three geodetic advisers, who regularly recover or
reset markers that are in danger of being disturbed and pro-
mote assistance from private surveyors and from state and
local governments through personal contacts and by atten-
ding state conventions of surveyors. Maintenance personnel
participate in such special tasks as selecting sites and assis-
ting in establishing calibration base lines for Electronic
distance-measuring instruments, establishing control points
at colleges, inspecting the controls being established by
states and training state personnel in geodetic procedures.

Maintenance personnel visited 1,006 vertical-control
marks and 1,295 horizontal-control gtations and found them
in good condition. A total of 759 markers were preserved or
relocated . This total includes 406 vertical-control marks and
353 horizontal-control stations. In addition, 1 16 vertical-




control marks were reset by private, state and county engin-
eers,

NGS received and processed 13,000 "“Report on Condi-
tion of Survey Mark™ Cards. This total includes 9,000
vertical-contro] markers, which required 5 per cent mainte-
nance, and 4,000 horizontal-control markers, which required
25 per cent maintenance.

During the period, 6,402 witness signs and 3,847 posts
were issued to private surveyors, to be set near our
horizontal- and vertical-controi points.

Geodetic information

The National Geodetic Survey Information Center
(NGSIC) is responsible for the preparation, publication and
dissemination of the horizontal- and vertical-control data of
the National Ocean Survey and of other federal agencies,
state governments and local governments, which have been
incorporated into the national networks. To provide pictorial
and working references to these networks, various series of
control diagrams are also prepared, maintained and dissemi-
nated. During fiscal 1975 approximately 15,000 units of data
(1.5 million sheets) were mailed in response to requests. Asa
part of the ongoing project to educate and inform the user
community as to the types and availability of data, a project
was completed involving the mailing of approximately
37,000 questionnaires and information packets to registered
tand surveyors in the United States. As a result of this and
similar programmes within the National Geodetic Survey,
subscribers to the automatic mailing list for data continue to
grow, with an increase of 7 per cent during the reporting
period. In addition, approximately 13,000 reports on the
condition of control points were received from other than
NGS sources, providing significant information to the mark
preservation programme as well as to all other programines
related to the maintenance of the national networks.

Major advances in applying data-processing techniques
and procedures were achieved during the period. Foremost
among these was the conversion to machine-readable form of
positional data for all horizontal-control stations in the na-
tional network. This achievement met the original five-year
milestone for the new horizontal adjustment and greatly
enhanced the value of these data by making them suitable for
use as input to various automated programmes used
throughout the surveying and mapping community; by per-
mitting computer reordering of the data to meet specific
requirements; and by alfowing on going products to be produ-
ced in a more efficient and cost-effective manner. Work
began on putting the descriptive data associated with these
positions into machine-readable form .

Chapters involving horizontal and vertical observational,
positional and descriptive data were prepared for a publica-
tion entitled Inpur Formats and Specifications' National
Geodetic Survey Data Base. To provide the fullest possible
service to the surveying and mapping community, it is desi-
rable that geodetic holdings of other organizations be fur-
nished to the National Geodetic Survey in an automated form
suitable for inclusion in the NGS Data Base. The purpose of
this publication is to provide the required formats and keying
instructions for standardizing the data from various organi-
zations into the format acceptable as direct input to the NGS
system. Since this publication is the first step toward a
National Geodetic Data Center, the benefits to the users are
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immeasurable, as they may then obtain all available data for
their area of interest and eliminate the need to contact
humerous organizations. The first agreement utilizing this
publication is with the United States Geological Survey
(USGS). The agreement will result in the submission of
USGS data to the National Geodetic Survey.

Throughout the reporting period efforts continued in the
Vertical Branch to automate positional and descriptive data
Such data were placed in digital form for approximately
18,000 bench-marks. Workin £ in conjunction with the Verti-
cal Branch, the Cartographic Branch assisted in a study for
obtaining the most efficient and accurate method for deter-
mining latitudes and longitudes for all vertical-control points
in the United States. The Cartographic Branch determined
elevations from various map sources for horizontal-control
stations being placed in a digital form. In addition to perfor-
ming manual revisions and preparing various diagrams for
reprint, the 30-minute vertical diagrams required for publi-
cation with such data were prepared using totally automated
techniques . This approach will be pursued in the future and
will lead, it is hoped, to a totally automated cartographic
operation

GRAVIMETRY

Gravity surveys in North America

DMA conducted regional land-gravity surveys using La-
Coste and Romberg geodetic gravity meters in Idaho, Mis-
souri, Montana, Nevada, New Mexico, North Dakota and
Washington. Gravity base networks tied to the United States
National Gravity Base Net were established to support the
regional surveys in some of the states listed above.

Support to Latin American gravity surveys

DMA continued to support gravity surveys in Latin Ame-
rica through the Inter-American Geodetic Survey by loaning
a number of LaCoste and Romberg gravity meters and provi-
ding limited gravity data reduction.

Latin American gravity data have been reduced to world
standards and scale through the adjustment and publication of

the Latin’ American Primary Gravity Net as an extension of

the International Gravity Standardization Net (IGSN-71).

DMA gravity-acquisition activity during this period has
resulted in the collection of approximately 40,000 additional
selected land-gravity stations within the United States. Navy
surveys and collection of offshore gravity data have provided
an additional 300,000 stations in surrounding ocean areas

DoDy Graviry Library

The Department of Defense Gravity Library, operated and
maintained by the Defense Mapping Agency Aerospace
Center in St. Louis, Missouri, provides services as required
to all agencies within the Department of Defense. In addi-
tion, the DoD Gravity Library exchanges gravity data infor-
mally with many private geophysical and exploration organi-
zations. This policy allows the DoD Gravity Library to
provide services to non-DoD) organizations in exchange for
their gravity contributions. Only those organizations con-
tributing data to the library can avail themselves of the many
services available.



The Gravity Library’s automated holdings for the Ameri-
cas consist of approximately 1,500,000 individual gravity
stations and 2,500 1° X 1° mean gravity anomalies. These
data have been used to derive various published cartographic
products related to the Americas. They are:

{a) A Bouguer Anomaly Map of Souih America {Brevilie
et al. , Dec. 1973) TP-73-002;

(b) Geophysical Maps of Greenland (Wilcox et al. , Oct,
1975);

(¢) Automated Compilation of Gravity Anomaly Contou-
red Maps Over the Gulf of Mexico (Estes, Qct. 1973);

() An Analysis of Gravity Prediction Methods for Conti-
nental Areas (Wilcox, 1974),

(¢) Bouguer Anomaly Chart of the Conterminous United
States This chart will be published in the United States
National Atlas by the United States Department of the Inte-
rior, Geological Survey (USGS);

(f) Fully Awtomated Compilation of Gravity and Geapi:y-
sical Maps (Wilcox er al., 1974) TP-74-002.

Gravity observations

From ! July 1974 to March 1975, the gravity party obser-
ved over level lines in southern California. Most of this work
consisted of reobservations to provide information on gravity
changes associated with tand subsidence. In March 1975,
special gravity observations were conducted at the Jet Pro-
pulsion Laboratory in Pasadena, California, in conjunction
with very long base line interfermometry (VLBI) measure-
ments. In April 1975, the party began reobserving the United
States Gravity Base Network. By 30 June 1975, the eastern
portion of this network had been completed; it consisted of
lines from Washington, D.C. to Miami, Florida;
Washington, D.C. to Bangor, Maine: Washington, .C to
Atlanta, Georgia and thence to Detroit, Michigan; and Syra-
cusge, New York to Duluth, Minnesota

Gravity reductions and geoid studies

With the addition of 400 new astrogeodetic deflection
stations, a new geoid for the United States has been produ-
ced. From the total of 3,000 stations, a map is being drafted
with a contour interval of one metre.

Approximately 43,000 stations were added to the auto-
mated United States Land Gravity Data Bank, making a total
of about 350,000 stations. The entire data bank, or any por-
tion of it, is supplied upon request to the public ata nominal
fee.

GEOMAGNETICS
Project MAGNET

Only one Project MAGNET aircraft is now in service. Itis
a Lockheed Orion RP-3D type, and collects data at the rate of
240,000 track-miles per year. The aircraft is manned by a
Navy crew plus two geophysicists and two technicians, and is
equipped to measure the intensity and direction of the mag-
netic field for use in constructing charts that improve geo-
physical knowledge of the earth and provide more reliable
navigational data for ships and aircraft. In addition, special
studies under Project MAGNET included detailed surveys to
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locate precisely the north and south magnetic poles. The
Naval Oceanographic Office NAVOCEANO) magnetic ef-
forts range widely, from producing data for charts to United
Nations-sponsored surveys of the Far East to locate potential
mineral resources. More recently, the Project MAGNET
aircraft participated in the search for the ironclad ship Moni-
tor.

Geomagnetism

Between 100 and 150 component-vector geomagnetic sta-
tions are observed each year in Latin America for determina-
tion of secular change and extension of basic reconnaissance
coverage.

Several permanent geomagnetic observatories, located
throughout Latin America, continuously record short-term
variations for the correction of field data and for several
scientific and technical applications.

Calibration of instruments was accomplished during the
reporting period by intercomparison with international stan-
dards from the USGS Geomagnetism Center in Fredericks-
burg, Maryland.

AERONAUTICAL CHARTING

Joint Operations Graphic (15014}, 1-250,000 scale

Over 100 series 1401 Air charts have been published,
covering selected areas in the conterminous United States.
An additional 95 charts are programmed for completion by
the end of fiscal 1977. In Alaska, complete coverage (153
charts) is now published Over 50 charts have been published
over selected areas of Central and South America. Approxi-
mately 20 charts in the Americas are programmed for
completion through fiscal 1977.

Tactical Pilotage Charts (TPC), 1:500,000 scale

Complete coverage has been produced of the contermi-
nous United States and Alaska. The National Ocean Survey
(NOS) maintains 34 base charts for both civil and military
editions and publishes the civil version (Sectionai Chart). In
the area of interest there are 23 additional TPC charts requi-
red to cover parts of Central America, Cuba, the West Indies
and northern South America. OFf these 23 charts, 16 have
been published, five are to be published during fiscal 1976
and two are to be published during fiscal 1977,

Operational Navigational Charts (ONC},
11,000,000 scale

Complete ONC coverage of the Americas has been produ-
ced except for island charts 1-23, ¥-23, M-29, P-29, U-17
and U-18 . Production and maintenance responsibility for the
Americas ONCs is shared by DMA, NOS, DLS/Canada and
DMS/United Kingdom . Coverage consists of 77 charts. Full
coverage of all the charts in this series is currently program-
med for completion by fiscal 1980.

Jet Navigation Charts (JNC), 12,000,000 scale

The JNC charts will replace the United States Air Force JN
charts and the United States Navy V-30 chars. As the re-
maining INC chart are published, the related JN and USN
V.30 series will become obsolete and will be removed from




the DoD inventory. There are 25 INCs covering the area of
interest. Of these, 16 have been published; seven are to be
published during fiscal 1976 and two will be published dur-
ing fiscal 1977

USAF Jet Navigation Chart (JNC-4),
1:3,000,000 scale

Thres INC-A charts covering the area of interest are avail-
able. These charts (JNC-A 3, 4 and 5) are similar in design
to the JNC but provide expanded coverage because of their
smaller scale.

Various LORAN charts are required with coverage in the
northern hemisphere:

(@} Continental Entry Charts (CEC), 1:2,000,000 scale .
The three charts required are CEC-] {covering the eastern
United States coast), CEC-2 (the western United States
coasty, and CEC-3 (United States Gulf Coast) CEC-1 and
CEC-2 are published and CEC-3 is scheduled for publication
in the third quarter of fiscal 1976. They are revised, as
necessary, to update LORAN A, CONSOLAN and aeronau-
tical overprint data;

(b) USAF LORAN Navigation Chart (LJC), 1:2,000,000
scale. Three charts have been published, covering Alaska,
the Arctic Islands of Canada and Greenland. The area of
coverage of these charts corresponds to that of IN-6 (INC-6),
IN-7(INC-7), and INC-16. They are revised, as required, to
update LORAN A data;

(c) LORAN C Navigation Chart (LCC), 1:3,000,000
scale. Two charts have been published, covering Canada and
Greenland. The area of coverage of these charts corresponds
to that of INC-A3 and JNC-A4. They are revised, as requi-
red, to update LORAN C data;

(d) Global Navigation and Planning Charts (GNC),
1.5,000,000 scale. Complete coverage of the Americas is
provided by this series of charts. They are revised, as requi-
red, to update base and aeronautical overprint data;

{e) Global L[ORAN Navigation  Charts (GLC),
1:5,000,000 scale. Six charts in the northern hemisphere
have been published The area of coverage corresponds to
that of GNCs 1,.3, 5, .8, 9 .and 10. They are revised, as
required, to update LORAN A, CONSOLAN and aeronauti-
cal overprint data;

{f) Global LORAN C Navigation Charts {GLC),
1:5,000,000 scale. Same as for the GLC, except that
LORAN C data is displayed and maintained in lieu of
LLORAN A

World Aeronautical Charts (WAC series) of Mexico
and Central America

The National Ocean Survey is expanding their WAC
series (1:1,000,000) to include Mexico, Central America and
the Caribbean area with the northern tip of South America.
These charts will be formatted in accordance with the specifi-
cations for the civil version of the United States WACs. The
charts contain detailed aeronautical data overprinting the
standard aeronautical base chart, and will be revised every
two years to provide continuity of information for visual
flights from Alaska to South America.

Puerto Rico-Virgin Islands Local Chart

The Puerto Rico Local Chart was reformatted to extend
chart coverage to include the Virgin Islands and redesigned to
incorporate United States specifications for aeronautical
charts at scale 1:250,000. The reverse side of the sheet has a
planning chart which includes the area bounded by Baja
California on the west, the United States mainland to the
north, the Windward Islands on the east and the northern tip
of South America to the south.

Experimental VFR Radio Navigation Chart

A prototype chart, scale I:] ,000,000, was produced for
operational evaluation. The chart is designed to satisfy the
needs of pilots who typically use radio aids to navigation as
their primary navigational system in a Visua] Flight Rule
{VER) environment. When accepted and approved, this chart
will replace the present civil WAC series, which has been in
use in the United States without major modification since the
1940s.

Alaska Aeronautical Planning Chart

An Aeronautical Planning Chart for the state of Alaska is
being prepared for evaluation. This chart will complete the
Planning Chart series for the United States. It will be format-
ted for compatibility with the Flight Case Planning Chart of
the conterminous United States and will contain aeronautical
planning data unique to Alaska in tabular form. The chart will
be printed on the WAC containing the Alentian Islands on
one side and the Planning Chart on the other.

Instrument Approach Procedure Charts
in bound volumes

A full-scale experiment of Instrument Approach Proce-
dure Charts (IAPCs) in bound volumes, in lieu of the loose-
leaf format, was conducted from June to October 1975. A
bound volume containing charts for the states of Texas and
New Mexico was issued every four weeks to subscribers of
this area for operational use. Plans are now bein g formulated
to convert all IAPCs of the conterminous United States,
Puerto Rico and the Virgin Islands to the bound-volume

format.
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Alaska terminal publication

A joint-use publication (civil and military) for the state of
Alaska was published to contain charts required for terminal
aeronautical operations within Alaska The publication is
revised every 56 days and contains instrument approach
procedure charts, standard instrument departure charts, stan-
dard terminal arrival charts, taxis charts and related informa-
tion.

Helicopter chart

In June 1973 an experimental helicopter chart of the Los
Angeles area was produced for evaluation The chart, at scale
1:158,489, was subsequently approved. It contains informa-
tion for helicopter operations, including major landmarks,
highway interchanges and specially-designated helicopter
routes. The series is planned to expand to approximately 10
charts.



Flighi-case planning chart

An aeronautical planning chart of the conterminous United
States was produced to provide a chart that could be carried in
the pilot’s flight case and provide the necessary flight plan-
ning data for air operations within the United States. The
chart, at scale 1 in = 60 nautical mi., contains prominent
land forms in shaded relief, major cities, airports, airways
and mileages along airways. The reverse side contains a
mileage table of major terminals, tabulated aeronautical data
and a location index.

HYDROGRAPHY AND OCEANOGRAPHY

Deep-ocean surveys

Extensive deep-ocean surveys by United States Navy ships
were continued to meet requirements of the United States
Department of Defense, other Government agencies, and
scientific and commercial institutions. Over 320,000 km
(200,000 mi.} of bathymetric data have been collected an-
nually on these surveys.

General Bathymetric Chart of the Oceans

<T'he General Bathymetric Chart of the Oceans (GEBCO)
was first published in 1903 by H.S.H. Prince Albert T of
Monaco. His principal objective was to satisfy a demand
from members of the scientific community for 2 chart of the
oceans that would portray the most recent bathymetric infor-
mation, Today, under the sponsorship of the International
Hydrographic Organization (IHO) and the Intergovern-
mental Oceanographic Commission (I0C), the GEBCO ef-
fort is continued through the co-operation of 18 volunteering
hydrographic offices. These offices, acting as area co-
ordinators, provide 1:1,000,000 plotting sheets to the THO,
which co-ordinates the production of the 1: 10,000,000 world
charts. Eighteen of these 1:10,000,000 charts comprise the
General Bathymetric Chart of the Oceans.

The United States commitment, being fulfilled for the
United States by the National Ocean Survey and the Defense
Mapping Agency Hydrographic Center, includes the eastern
half of the North Pacific Ocean, part of the Arctic region and
the western half of the Atlantic Ocean. The United States has
completed 44 bathymetric plotting sheets, which are avail-
able for sale to the public.

Coastal surveys

The United States Navy Harbor Survey Assistance Pro-
gram, started in late 1964, is designed to assist collaborating
Latin American countries to develop a hydrographic sur-
veying and charting capability. Under this programme a
hydrographic engineer from the Maval Oceanographic Office
(NAVOCEANO) is sent to assist and train host country
personnel in carrying out hydrographic surveys of their ports
and harbors. The countries then produce and maintain their
own accurate charts. Equipment and technical assistance
have been provided to Colombia, Costa Rica, the Dominican
Republic, Ecuador, El Salvador, Honduras, Guatemala, Ja-
maica, Nicaragua and Panama. Efforts to date have been
quite successfui, in that several of the countries now have
survey capability.

The NAVOCEANO co-ordinator for HARSAP is station-
ed in the Panama Canal Zone and works closely with the
IAGS.

Navigational charts

The Defense Mappiuyg Agency concluded a Bilateral Mo.
dified Facsimile Chart Reproduction Agreement with Ecua-
dor In the western hemisphere, DMA also has agreements
with Argentina, Brazil, Canada, Chile, Colombia, El Salva-

dor, Guatemala, Mexico and Nicaragua.

Charts teproduced by the United States under these
agreements for Western Hemisphere areas during the repor-
ting period total 74, These reproductions were as follows: 15
of Brazilian nautical charts, 53 of Canadian nautical charts,
one of a Chilean nautical chart, one of an El Salvadorean
nautical chart, two of Colombian nautical charts, one of a
Mexican nautical chart, and one of a Netherlands pautical
chart.

During this reporting period, DMA continued 1o maintain
world-wide nautical-chart coverage at a level of approxi-
mately 4,600 charts. Of this total, approximately 900 issues
involved coverage of the western hemisphere.

Continued effort was directed toward the improvement
and maintenance of this body of charts by the production of
nearly 2,500 new charts and of new editions of nautical charts
presently on issue. Of these, five large-scale harbour charts
were produced in Latin America under the Harbor Survey
Assistance Program. These five charts, together with 11
others previously published, bring to 16 the number of new
charts prepared under this programme.

During the reporting period, 39 nautical charts were pub-
lished for this area.

International series of charts for the world

in March 1974, DMA published a new edition of Interna-
tional Chart 108, Southeast Coast of North America, inclu-
ding the Bahamas and Greater Antilles; in July 1974 it
published the new International Chart 304, Hawaiian Ar-
chipelago. Both charts are at scale 1:3,500,000 and were
prepared in accordance with the specifications of the IHO
Commission on the International Set of Charts. International
505, Ellice Islands to Palmyra Island, and International 401,
Gulf of Mexico, both at scale 1:2,750,000, are presently in
progress and will be completed in the coming year

Nautical publications

Notices to Mariners

Notices to Mariners is an official document, issued week-
ly, to advise navigators of corrections to the nautical charts
and publications they use. Commencing with issue No. 1 of
1975, the Defense Mapping Agency now publishes Notices
in a new and improved format, presenting corrective infor-
mation in clear, concise and direct terms.

Sailing Directions

This series of books is being reformatted into a new style
designed for fast, deep-draft ships equipped with modemn
navigational equipment. During 1975-1976, the present 12
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Sailing Directions for the North Atlantic area will be replaced
by seven of the new books. When the programme is
complete, 60 volumes of world-wide coverage will be
condensed into 43 new books.

Electronic navigation

Omega Plotting Charts

A total of 51 Omega Plotting Charts (7500 series) were
completed for the northern hemisphere at a scale of Approxi-
mately 1 inch = 30 nautical mi When Omega stations in
Argentina (F} and La Reunion (E) are on-air, and Station Bis
shifted from Trinidad to Liberia in 1976, a new world-wide
7600-7700 series of Plotting Charts will be issued to accom-
modate the new coverage . This new series will consist of 126
charts covering the entire world, of which 23 have been
completed

Omega publications

DMA provides coverage with tables of charting and co-
ordinates and predicted propagation correction (PPC) for the
world, which for convenience has been divided into 26 areas
Charting co-ordinate tables and PPC tables are under con-
stfuction for stations not on-air, and will be available when
the stations are declared operational.

Publication No. 1310, Radar Navigation Manual

The second edition of publication No. 1310, Radar Navi-
gation Manual, published in 1975, was prepared in response
to the mariner’s need for a practical radar manual, to be used
for rapid reference to radar techniques and information
needed in the performance of ship-control and navigational
duties.

Celestial navigation

Improvements in the area of celestial navigation were
made by the publication of several related publications .
These include: Publication No. 249, Volume 1, Sight Re-
duction Tables for Air Navigation (Selected Stars), Publica-
tion No. 229, Sight Reduction Tables for Marine Navigation
and . Publication No. 9, American Practical Navigator
{Bowditch).

A two-volume edition of this latter treatise on navi gation is
being prepared. Volume II, which was published in July
1975, contains the familiar Bowditch tables and the formu-
las, dates and instructions needed by the marine navigator to
perform many of the computations associated with dead
reckoning, piloting and celestia) navigation. Volume 1,
which will address the modem radionavigation systems in
addition to treating the basic art and science of navigation, is
expected to be completed by mid-1976

Training programme

A total of 42 students from the western hemisphere suc-
cessfully completed the Hydrographic Engineering/Marine
Environment or the Marine Environment/Applied Oceano-
graphy training programmes conducted by NAVOCEANO.
The participating States, with their respective graduates,
were: Argentina (1), Brazil (1), Chile (4}, Colombia (4),
Ecuador (5), Guyana (1), Mexico (5), Peru (13, Uru-
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guay (2), Venezuela (5) and the United States (13). Anim-
portant benefit of this training has been the increased capa-
bility for production of new nautical charts that aid ship
navigation in the coastal areas on these member States.

ToPOGRAPHIC MAPPING

Latin America

One of the principal aims of the DMA/IAGS collaborative
effort has been to assist the Latin American Collaborating
Agencies to produce first-time mapping coverage for their
national territories. Throughout Latin America there has
been a growing demand for mapping coverage to support’
development programmes. During the three-year reposting
period these agencies have achieved an all-time high in
producing topographic map sheets at scales of 1:50,000,
1:100,000 and 1:200,000. The specific progress will be re-
poried by representatives from the co-operating countries.
DMA production efforts in Latin America were designed to
supplement, rather than to duplicate, the Latin American
efforts. Accordingly, the following reflects DMA’s topogra-
phic production in Latin America for the reporting period:

1:50,000 topographic maps, 522 sheets published;
1:250,000 topographic maps, 35 sheets published;
Large-scale city plans, 58 sheets published

Military topographic maps

During the reporting period, DMA mapping programmes
for the United States primarily involved the revision and
reformatting of existing mapping of military installations, A
total of 301 1:50,000-scale topographic maps were pub-
lished,

Cadastre programmes

Since 1962, IAGS has supported cadastre programmes in
Latin America as a part of the DMA collaborative mapping
programme for development-type large-scale mapping . Dur-
ing the reporting period, the collaborative effort continued
on cadastre programmes in Central America and Panama . In

addition, a cadastral survey and property-tax improvement

project, covering the castern half (the “Oriente’”) of Para-
guay, was provided with assistance by DMA .

Fraining

Another principal objective of the IAGS mission has been
to assist the Latin American nations to increase their geodetic
and cartographic capabilities The IAGS Cartographic
School, in the Canal Zone, was established in January 1952
to provide courses at the technician level for Latin American
students. Applicants are selected from national mapping ins-
titutes and governmental agencies to attend courses, ranging
in length from 8 to 16 weeks, covering all the phases of
geodesy and cartography .

IAGS provides instruments, equipment, supplies, class-
rooms and bilingual instructors from its own resources
When the student load is too high for certain courses, profes-
sional alumni of the Cartographic Schoot from Latin Ameri-
can cartographic agencies have assisted in presentin g courses
as guest instructors.



The Cartographic School operates on a two-semester
schedule. During the period extending through fiscal 1973
the Cartographic School graduated over 4,000 Latin Ame-
rican students. When classes are not in session, compilation
instruments belonging to the school are utilized by national
manping-agency personnel. In fiscal 1975 Paraguay, Ecua-
dor and Honduras took advantage of this service.

Aerial photography

Between 1954 and mid-1975 the United States acquired
over four million square miles of acceptable aerial cartogra-
phic photography of Latin America in support of the IAGS
collaborative mapping programme. The extremely unfa-
vourable weather conditions prevalent over vast regions of
Latin America have frustrated many attempts by the United
States to acquire even greater coverage. As resources permit,
this programme will continue.

Photogrammeltric instruments and techniques

The Semi-Analytical Aertal Triangulation System, as de-
veloped and employed by IAGS, has become the standard
operating system for most collaborating agencies throughout
Latin America. This system is applicable to large- and
smali-scale mapping and may be easily modified into a fully
analytical system. Programmes have been prepared for most
of the electronic computer modifications available for
use in the collaborating agencies. These include the
IBM 1130/32K, IBM 360/32K and IBM 370 series. All
programmes are written in Basic FORTRAN IV and can be
applied to other computers with the same job capacity. As
was the case with the previous Analog/Graphic System,
standardization is being maintained in order to facilitate
future training needs and in-country assistance.

Analytical Photogrammetric Positioning System (APPS)

The APPS provides a means for rapidly determining the
horizontal co-ordinates and elevation of ground points from
aerial photos. A modified Zeiss Stereotope, a Bendix Data-
grid and a Hewlett-Packard 9810A calculator have been
interfaced to provide a self-checking mensuration system
which uses a previously prepared data base. The data base
consists of cartographic aerial photographs that have been
previously marked and triangulated. All numerical data for
each stereopair (i.¢., camera position, elevation and attitude,
camera-calibration data, refraction correc tions etc ) are stor-
ed on a magnetic tape cassette together with the calculator
programme required for data reduction. The Stereotope is
used as a stereoviewer and is mounted on the Datagrid, which
provides precise determinations of the X, Y position of any
point on the photograph that is being viewed through the
Stereotope. A shaft-angle encoder, mounted on the Stereo-
tope X-parallax micrometer, provides X measurements,
which can be used to determine the elevation of any point
being viewed through the Stereotope The outputs of the
Datagrid and shaft encoder are fed automatically into the
calculator. All data reduction is performed automatically by
the calculator, which prints out the Universal Transversal
Mercator {UTM) co-ordinates, the elevation in meters and
the identification number for the point being determined.
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Automated Cartograply System

DMA has 2 basic Phase I Automated Cartography System
(ACS) currently in production at all three DMA Production
Centers. The capabilities and components of the DMA Pha-
se I ACS are as follows:

(a) Contour and orthophoto produciivn. TG products
are furnished by the automated photogrammetric equipment
in the DMA Centers: contours and orthophotos. The contours
go directly into the final digital file, while the orthophotos are
used as one of the primary bases from which the digitizing-
station operator derives all remaining digital detail;

(b} Digitizing station. The DMA Centers have in produc-
tion the Gradicon Bendix and Calma digitizers, A complete
digitizing station consists of one ot these digitizers for
manual operator tracing and a minicamputer/cathode-ray
tube (CRT) display device that furnishes feature identifier
information prior to digitizing. The display device is also
used to show small portions of the completed digitizing upon
operator demand. A total system unit at each DMA Center
will contain up to 10 manual digitizing stations;

(c) Formarting. Bach DMA Center has a UNIVAC 1108
computer, which is the heart of the Centers automating capa-
bility. Minor U-1108 differences exist at each Center, but the
use of what is essentially the same computer throughout the
DMA will permit a free exchange of digital data between
Centers. This is one of our prime considerations in system
development. Each digitizing system unit (consisting of 10
digitizers) feeds to one Digital Equipment Corporation
PDP-11 or PDP-15 as an interim data-collecting computer.
Maijor processing is done on the U-1108;

(@) Support software. The capability of an automated
cartographic system is highly dependent on the size and
complexity of the computer software support packages that
are developed for it. The software library determines the
extent of product support that can be provided and also
determines the number of symbols that can be plotted auto-
matically from the digitized detail;

(e) Proofing. Each DMA Center has a high-speed XY
netics proofing plotter for use in early checking of the digital
data. Each XY netics plotter also has a scribing capability, to
permit its limited use as a finishing plotter;

(fy Editing. Initially, each DMA Center will use manual
editing techniques to verify the map and chart output from
digital data. However, we are currently installing edit devi-
ces as part of each basic system. These will provide a CRT
display of the digital data and the capability to interact with
the display data to make the necessary corrections on magne-
tic tape;

(g). Digital data and colour-separation plots. These two
products constitute the primary outputs of the DMA Phase |
ACS.

The DMA Phase 11 automated production method is cur-
renctly in research and development. The potential compo-
nents and operations of this system are as follows:

(a) Cartographic compilation. The operator will compile
the map or chart detail at a manual work station. This is the
equivalent of the digitizing station in the Phase I method. In
this concept, the operator need only be supplied with a set of
coloured pencils, with which he can compile and key the
detail for later automatic separation;




(BY Drum scanner. This device is currently onsite at one of
our laboratories, where it is in the advanced development
stage. It has the design capability of separating 16 discrete
colours from single multicolour copy; it would be the device
to which a large number of compilation stations would feed
the detail to be colour-separated;

(¢) Map and chart stocks. DMA currently has approxi-
mately 3 million reproduction negatives on the shelf. We
anticipate that future demands for digital data will require
that many of these analog products be converted to digital
form;

(d) Scannerfplotter. This device is based on the same
concept as the drum scanner previously described, but there
are differences in its operation, based on differences in the
input material. DMA currently has a colour scanner/plotter
in engineering development for both digital data-bank and
production applications, using colour-separation negatives
and coloured maps as input materials;

(¢) Formatting. The capability of the central compuiers is
the heart of the Phase II system. Because of the extremely
large volume of data that will result from the Phase Il method
use of raster capabilities, DMA  is investigating follow-on to
our present serial computers with parallel processin g through
the use of associative-array processors;

(f) Editing. In Phase II, DMA is expanding the capability
of the Phase I editing system to make it into what is called a
‘‘master compilation station’’, which will accept digital data
from photographic as well as from cartographically-derived
digital data for display, correction and combination into final
detail;

7. Digital data, colour-separation plots and off-line or-
thophotos. As in Phase I, the basic production output will be
digital data and colour-separation negatives. However, we
do envision an additional product in the form of off.line
orthophotos that have been manipulated to emphasize speci-
fic detail.

Remote-sensing activiries

During the reporting period the IAGS-Earth Resources
Observation System (EROS) programme, with the support of
“the United States Geological Survey {USGS), began to pro-
vide Latin America with collaborative technical assistance in
education, information and investigations in the application
of remote-sensing techniques.

During 1972, IAGS-EROS presented formal nine-week
and 12-week professional-level courses in remote sensing .
These courses provided both theory and application to envi-
ronmental problems through the use of instrumentation and
methods derived from ground, airborne and Space systems. A
third nine-week formal course was presented in September
1973. A total of 92 students representing 17 Latin American
countries were provided the opportunity to study remote-
sensing technology. A special two-week course on image
manipulation of satellite imagery was then presented in May
1974 for 18 students from eight Latin American nations. The
course was presented in order to update technical personnel
in the Iatest and most economic means of extracting data for
planimetric and thematic map products.

In order to provide a co-ordinated flow of information 10
the Latin American couritries, JAGS established the EROS
Information and Distribution Center, located at IAGS head-
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quarters, Panama Canal Zone. This Center is a centralized
service point for the dissemination of literature on remote
sensing, satellite imagery and indexes to all of the Latin
American agencies collaborating in the EROS programme
The IAGS-EROS Distribution Center also serves as aregion-
al application assistance facility by providing a reference
and ordering point for satellite imagery for the scientific
community and the general public.

There are national EROS Centers in 17 Latin American
States, which provide service within their respective coun-
tries.

The investigations portion of the IAGS-EROS programme
centred around pilot projects that were designed and
conducted to study assorted environmental problems in a
number of the Latin American countries. This effort produ-
ced 22 experimental cartographic products prepared from
LANDSAT-1 and SKYLAB imagery,

Geographic names

The United States has been active in programmes to stan-
dardize geographic names since 1890, when the United Sta-
tes Board on Geographic Names (BGN) was established. An
interdepartmental body with representatives from nine fede-
ral agencies, BGN has authority to provide for uniformity in
the use of geographic names throughout the federal povern-
ment.

The work of BGN is carried out by committees that are
responsible for approving names of geographic features in
the domestic United States, in forei gn countries and areas, in
Antarctica, on the sea floors and on the other planets of the
solar system. Research staffs that support BGN programmes
are provided by two of the agencies represented.

BGN programmes to standardize names within the United
States involve the maintenance of files of names and the
publication of qguarterly lists of names approved by the
appropriate committees. Names so approved are freely avail-
able to the public. The United States Geological Survey,
which provides staff support to BGN, is currently investiga-
ting ways in which names can be automated, for even more
widespread distribution.

- 'Fhe foreign-names programme of BGN is responsible for
determining the names of all geographic features outside the
domestic United States. The heart of this programme is a file
of some 4.5 million names, which is maintained by the
Defense Mapping Agency Topographic Center (DMATC).
The names in the file, which is corrected and expanded as
required, are made available in gazetteers, which are issued
by BGN and distributed through the facilities of DMATC.

Thirty countries or political entities in the Americas have
been covered by BGN gazetteers. The earljest publication
date was 1955 (Canada) and the most recent is 1976, the
projected date (as of this writing) for the gazetteer of Guyana.
In general, the names in these gazetteers are taken from maps
at 1:250,000, and maximum use is made of native sources.

In addition to meeting its own national needs for names,
the United States has long engaged in programmes 1o stan-
dardize names at the bi-national level. Particularly notewor-
thy has been the long-standing and constructive co-operation
between BGN and the United Kingdom’s Permanent Com-
mittee on Geographical Names for Official British Use;
acting in close liaison, these bodies have produced important



documents on standardization. The names .authorities of
Canada and the United States have recently developed
stronger ties to assure greater co-operation in working on
names problems in areas of mutual interest along or beyond
their borders. The United States also has established agree-
ments with other countries whereby names information can
be exchanged. Notable among recent co-operative arrange-
ments are those with Guyana, the Dominican Republic and
Guatemala.

On the international level, the United States has been
active in programmes {0 encourage standardization of names.
Through United Nations conferences and technical meetings,
commencing in 1967 and continuing through the sixth ses-
sion of the United Nations Group of Experts in Geographical
Names in March 1975, the United States has played an
important role in developing useful principles and philoso-
phies of standardization These meetings have benefited
from the collaboration of representatives of several countries
of the Americas.

The Pan American Institute of Geography and History
(PAIGH) also has given the United States an opportunity to
exchange ideas on name standardization with PAIGH mem-
ber States. The PAIGH Committee on Geographical Termi-
nology has for several years been a focus of efforts to co-
ordinate national and international programmes related to
names. At its first regional meeting in San Jose, Costa Rica,
in May 1974, the Committee approved several important
objectives and programmes; since then, useful work has
been accomplished on a number of projects.

The United States National Mapping Program

The United States National Mapping Program (NMP},
administered by USGS, provides for gathering, processing
and distributing the basic cartographic data of the United
States in a variety of forms, including several series of
multipurpose line maps. The data are essentially the same as
have been gathered for the well-known national topographic
map series, though they are made available in additional
forms better suited to specific needs or designed for use in
compuiers.

As the agency delegated to co-ordinate federally-funded
domestic mapping activities, USGS co-ordinates
department-wide geodetic and mapping-control surveys;
identifies and evaluates national mapping requirements; fos-
ters co-operative research and development in mapping,
charting and geodesy; and operates the National Cartogra-
phic Information Center for ready exchange of cartographic
data gathered by government agencies and some private
organizations

Products
The major products of the NMP programme are:

(a) Aerial photography. The aerial photograph is the basic
data source for mapping information;

(b) Line maps. The traditional multipurpose line map is
still an important tool, and will continue to be produced. In
addition to the 1:24,000-scale standard series now available,
new series are being produced at scales 1:50,000 and
1:100,000;

(¢) Orthophotoimage products. Once only a by-product
of the mapping process, the orthophoto has become an im-
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portant product in its own right. Orthophotos are produced
quickly and inexpensively and provide a wealth of informa-
tion not available on line maps;

{d) Graphic data. The availability of base data in graphic
form is being expanded. Individual types of cartographic data
will he prepared as separate reproducibles that can be used
singly or in any needed combination with both standard and
special-purpose maps;

(¢) Digital data. NMP’s objective is to supply the base
map data in digital form {(on magnetic tape) for reasonably-
sized areas of the United States.

The programme will deal directly with the common need
by supplying the basic data to users. At first, the information
will be gathered and processed in 11 categories: (1) refer-
ence systems, (2) hypsography, (3) hydrography, (4) sur-
face cover, (5) nonvegetative features, (6) boundaries, (7)
transportation systems, (8) cultural features, such as buil-
dings, airports and dams, (9) geodetic control and other
survey information, (10) geographic names and (11) ortho-
photographic imagery, USGS will process the raw data (ae-
rial photographs, field data etc ) to the point of direct usabi-
lity; the actual content and form of data in these categories
will be based on the needs of users.

The National Cartographic Information Center {NCIC) has
been established to collect and process information on carto-
graphic data—rmaps, charts, aerial photos and space ima-
gery, geodetic control and digital data—and to distribute itto
any user. The ultimate objective of NCIC is to become the
single service centre for all surveying, mapping and charting
data and products

General-purpose topographic map coverage at scales
1:24.000, 1:62,500, 1:63,360 (Alaska) and 1:20,000 (Puerto
Rico) is now available for about 93 per cent of the total area of
the 50 states, Puerto Rico, United States Virgin Isiands,
Guart and American Samoa. As maps become out of date,
revision is necessary to show changes in terrain and in man-
made features. Today more than 900 1:24 000-scale topo-
graphic maps are revised in a year. Most revisions are of
expanding metropolitan areas. More than half of the maps in
the revision programme are updated by photorevision, &
low-cost rapid-production method that relies primarily on
photointerpretation without a field check.

The conterminous states and Hawaii are completely cove-
red by 473 topographic maps at scale 1:250,000; they are
revised on an average eight-year cycle. The topographic
contours of the maps of this series for the 48 states were
digitized and are now readily available from NCIC in the
form of magnetic tapes Topographic-bathymetric editions of
the 1:250,000-scale maps of United States coastal zones are
being produced in co-operation with the National Ocean
Survey . The 1:250,000-scale series is used by USGS as base
copy for preparing the state base map series, the International
Map of the World (IMW) series and special maps such as the
fand-use and land-cover series now in production; it has also
been designated as the basic reference for geographic no-
menclature in government publications.

Thirty of the 54 IMW 1:1 ,000,000-scale maps required to
cover the conterminous United States and Hawaii have been
published. Each year several new maps and revisions are
prepared as part of the international programme to attain
world-wide coverage at a uniform scale and format.




In addition to the variety of conventional line maps, USGS
has introduced a new series of photoimage maps, which can
be produced quickly, economically and accurately. The
standard product is the 1:24,000-scale orthophotoquad,
which consists of either an orthophoto or a mosaic of ortho-
photos in 7.5-minute quadrangle format with very little car-
tographic treatment (UTM grid and a few feature labels).
There is an increasing demand for the orthophotoquad, either
as an interim map for unmapped areas or as a companion
product to a published fine map. Production now stands at
almost 4,000 orthophotoquads per year. Orthophotoguads
are in great demand for use as base maps by state planners; for
land-use information; for site selection by private industries,
utilities and public transportation authorities; for tax assess-
ment; for management of natural resources; for flood-
hazard, pollution, agricultural and coastal-wetlands studies;
for revision of other maps; and for production of special-pur-
pose maps.

A multicolour cartographically enhanced version of the
orthophotoquad is called an orthophoto map, and many of
these have been produced for certain areas of the United
States where conventional line maps cannot adequately por-
tray featureless terrain. The orthophoto map represents ap-
proximately the same production effort as the line map, but
the coloured photoimagery accentnates such detail as salt-
water encroachment, marshland limits, fault Jines and the
physical character of prominent geologic features. About 300
ofthophoto maps are currently in production.

The need for maps between the 1:24,000-scale series and
the 1:250,000-scale series has led to an intermediate-scale
mapping programme . The goal is complete national coverage
with 1:100,000-scale topographic maps, which will be deri-
ved from the 1:24,000-scale series. Specifications for
content are currently being decided; metric contours and
selected metric equivalents, however, are already considered
essential.

A primary objective of USGS research is to automate and
link together as many of the mapping phases as possible, in
the expectation that only a few of the critical phases in
mapping will be done manually. Automatic data-processing
equipment is an integral part of the mapping system, inclu-
ding automatic data acquisition, analytical aerotriangulation,
computation and adjustiment of geodetic-controf data and
automatic plotting The USGS library of computer pro-
grammes for geodesy, photogrammetry and cartography re-
presents a major developmental effort and a valuable tool
available to the mapping community

In the last decade, the trend in mapping techniques has
been towards greater precision and speed. The mechanical
and optical techniques of 1965 have given way to the
computerized, digital, remote-sensor space-technology sys-
tems of 1975, The USGS effort in advancing mapping ins-
trumentation and technology is concentrated on replacing
obsolete mapping eguipment and increasing productivity;
procuring high-resolution orthophoto instrumentation that is
also capable of producing digital terrain data; obtaining the
hardware and software for developing techniques to extract
digital information from stereoimages and available pra-
phics; and developing the capability for automatic theme
extraction. Recent developments include the following:

{a) Inertial navigation systems . Several different inertia)
navigation systems are being investigated for possible appli-
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cation to USGS map-control surveying operations The Po-
sition and Azimuth Determining System (PADS), developed
by the United States Army Engineer Topographic Laborato-
ries, is an inertial platform mounted on a jeep. The system is
capable of establishing positions accurate enough for
public-land and map-control surveys. Similar applications
are intended for the Auto-Surveyor, a civilian helicopter-
borne version of PADS

The Aerial Profiling Terrain System (APTS) is being de-
veloped as a means of providing ground profiles and cross-
sections by measurement from an aircraft The system will
con