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A. INTRODUCTION

The available chemical analyses of manganese nodules are scattered
throughout the literature thus making a thorough survey of the regional
variations in nodule chemistry extremely time consuming. We sought to overcome
this problem by gathering together all of the available published analyses of
manganese nodules.

This Technical Report is an exhaustive compilation based on a search of
the scientific literature (including Russian) since the Challenger Report.

It differs from previous compilations in that it includes the complete set

of major and minor element analyses presented by the authors. Also included

is data for "fossil" nodules found in geological formations on land and for
fresh water nodules. The complete data file has been organized for the computer
and is stored on magnetic tape. This magnetic tape is available from

Dr. J. M. Monget (Ecole Des Mines - Paris). The data file management is
outlined in the next section.

This compilation was essentially completed in August 1973 for use in the
statistical analyses of the regional variations in nodule chemistry and thus
does not pretend to be the final word. This cutoff was necessary only so that
the compilation could be printed. Newly published data are being added
continuously to the compilation and we offer our apologies for any mistakes
we have made and sincerely hope that errors and analyses we have missed will
be brought to our attention. We anticipate that we will publish a corrected

and updated version in the future.



B. THE COMPILATION

The compilation is organized into three sections: Geological, Lake
and Marine. Within each of these classifications the nodules are listed by
location using the Marsden Square code. TFor reference,a map of the world
showing Marsden Squares is shown in Figure 1.

Each nodule has been given a code that includes an abbreviation of the
authors last names and a number which simply refers to the sequence in which
the nodules were reported by the authors. This number is not the number
used by the author. A list of the codes and the references they refer to are
found in Table 1. The complete references are found in the bibliography.

The latitude, longitude and depth of each nodule are given when available.
For many analyses no location information was given and thus they could not
be assigned a Marsden Square. These analyses are listed at the end of each
of the three sections. A minus latitude is south and a minus longitude is
west of Greenwich. The positive depths given for the "fossil" nodules refer
to the elevation above sea level where the nodules were found.

Finally, the chemical analyses are given in ppm as elements. Data are
included for manganese, iron, aluminum, silica, calcium, titanium, cobalt,
nickel, copper, zinc, phosphorus, potassium, rubidium, strontium, molybdenum,
silver, cadmium, magnesium, vanadium, chromium, yttrium, tin, tellurium, lead

lanthanum, tungsten, gallium, germanium, zirconium and beryllium.

C. DATA MANAGEMENT AND DESCRIPTION
We present here the file management and coding schemes which have been
used to organize this compilation on the computer. Not all of the information

stored on magnetic tape has been reproduced in the enclosed compilation.



The Data Coding Scheme
The data coding is organized in six sections which contain the following

information:

sample identification
- metal concentrations expressed in percent of oxides
- metal concentrations expressed in p.p.m.

- concentrations in various components such as H

0, 0,....etc.,

2 2

as well as loss at ignition
- information regarding the geographical description of the sample
- information regarding the description and geologic environment of
the sample
The data format images which are linked to each of these sections are

organized as follows.

Sample Identification Columns
- Nodule code 1 -6
- Station idenitfication 7 - 16
- Name of the analyst (if available) 17 - 26
- Name of the author 27 - 36
- Method of analysis 37 - 46

Methods of chemical analyses were referenced using the following codes:

- SPECTRO-C@ = Emission spectrography
- WETCHEM-C@ = Wet chemical analysis
- ATOMIC-ABS = Atomic absorption spectrometry

- NEUTRON-ACT

Radiometric measurement by neutron flux activation

- X-RAYFLU@R

Spectrometric measurement by X-ray fluorescence

- MICRO-PR@B

Microprobe analysis

N



Concentrations in oxides

~ Nodule code 1 -6
- Oxide code 7 - 10
- Unit 11

- Concentration 12 - 15

Concentrations in elements

- Nodule code 1-6
- Element code 7 -8
- Unit 9

- Concentration 10 - 15

Various components and residuals

~ Nodule code 1 -6
~ Item code 7 - 11
- Unit 12

- Concentration 13 - 16

In this section are stored the concentrations in the following components:

CAC#3, CAS$4, CAP@4, C@,, CL
- Ss S¢29 HZ¢’ H2¢+’ H2¢_

- ¢2 = free oxygen

C.@¢RG = organic carbon

DRLY = loss at drying

IGLG

loss at ignition



Geography
- Nodule code 1 -6
- Geographic item 7 - 10
-~ Value a code 11 - 20

Three types of information are included in this section:

- LAT = Latitude
- L@PN = Longitude
— ALT = Depth or altitude of sample

Positives altitudes may appear for lake or geologic nodules.

Description and environment

— Nodule code 1 -6
— Type of information 7 - 10
- Code 11 - 20

This section contains two types of information:
- GEO = Wide category of environment to which are related the
following codes:
- SEA - FL@@R
- SHALL@W - WT

- LAND ¢RE

- TYPE = Description of the general morphology of the sample such as:

- N@DULE
- CRUST
— CONCRETION
- COATING
This data coding scheme was chosen for its flexibility in the coding

itself because text and numerals can be intermixed. It also presents the

—~—
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capability of being very easily extended in order to include more complex
information such as the mineralogy of the samples or the description of the

associated sediments.

File Management

The nodule code, which is a six character word, is used to link all the
items related to the same nodule described in the previous sections.

Each item is punched on cards and is processed by a specific program whose
name can be found in Fig. 2. They are all merged in one file which is sorted
by nodule code so that the records related to a specific sample are clustered
together.

Fig. 3 displays such a cluster of records for a data sample published

in MERO - 1965.

Data Display
Various computer programs have been developed in order to display the
recorded data using various criterion such as:
- geographical location
- type of metal analysed
- name of the author
Some crude statistical scheme can also be selected in order to summarize
the information related to samples which have the same location or which are
very close to one another. The available statistics are of three types:

average, maximum and minimum.
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Table 1

List of codes used in the compilation and the references they refer
The complete references are given in the bibliography.



CALL

CAP

DEAN

EDGT

GOSW

KIND

ROCA

ROSC

SF

TWMN

AUCH

BOUR

GR

MASC

SIGT

LAKE NODULES

Callender E.

Calvert S.E. and Price N.B.

Dean W.E.

Edgington D.N. and Callender E.

Gorham E.

Harriss R.

and Swaine D.J.

C. and Troup A.G.

Kindle E.M.
Kindle E.M.

Rossman R.

Rossman R.

and Callender E.

and Callender E.

Schoettle M. and Friedman G.M.

Twenhofel H., McKelvey V.E.,
Nelseon H.F., and Feray D.E.

FOSSIL NODULES

Audley-Charles M.G.

Bourbon M.

Gulbrandson R.A. and Reeser D.W.

Mascle G.

Signal J.

and Truillet R

(1973)
(1970)
(1970)
(1970)
(1965)
(1969)

(1932
(1932)

(1968)
(1969)

(1971)

(1945)

(1965)
(1974)
(1969)
(1972)

(1966)
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ANON

ARGO

AULP

BARN

BEAN

BOJO

BUCH

BUFU

CoLL

CRON

CROT

CROI

CRTH

CTMI

DERY

DICH

ELWA

FEMO

GLAS

GOLD

GORS

MARINE NODULES

Anon

Arrhenius G.0.S.

and Goldberg E.D.

Aumento F., Lawrence D.E.

Barnes S.S.

Bezrukov P.L. and Andrushchenko P.F.

Bonatti E. and Joensuu O.

Buchanan J.Y.

Burns R.G. and Fuerstenau D.W.

Collet

Cronan D.S. and
Cronan D.S. and
Cronan D.S. and
Cronan D.S.
Cronan D.S. and
Deryugin K.M.

Dietz R.S.

El Wakeel S.K. and Riley J.P.

Fein C.D. and Morgenstein M.

Glasby G.P.
Goldberg E.D.

Gorshkova T.I.
Gorshkova T.I.

Tooms
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(1968)
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(1967)
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(1891)
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(1908)
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(19269)
(1969)
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(1928)
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(1961)
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(1972)
(1954)

(1931)
(1931)
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MANH
MERO
MERI
MGH

MURI
MURR
NIIN
NIKO
OSFA

PABA

RAAB
RAATI
RAPE
SAN

SCRI

Grant J.B.

Grill E.V.,Murray J.W. and MacbDonald R.D.
Glasby G.P.,Tooms J.S. and Cann J.R.
Gumbel C.W.

Hewett D.F.,Fleischer,Michael and Conklin
Lamont-Doherty Geological Observatory in

Horn D.R.,Delach M.N. and Horn B.M.

Lamont—-Doherty Geological Observatory in
Horn D.R.,Delach M.N. and Horn B.M.
Lague F.L.

Manheim F.T.

Mero J.L.

Mero J.L.

Menard H.W.,Goldberg E.D. and Hawkes H.E.
Murray J. and Irvine R.

Murray J. and Renard A.F.

Niino H.

Nikolayev D.S. and Yefimova E.R.

Ostwald J. and Frazer F.W.

Pachadzhanov D.N.,Bandurkin G.A.,
Migdivsov A.A. and Giren Y.P.

Raab W.

Raab W.

Rancitelli L.A.,and Perkins R.W.
Skornyakova N.V. and Andruschenko P.F.

Scripps Institution of Oceanography
Sediment Data Bank

(1967)
(1968)
(1971)
(1878)

(1963)

(1973)

(1973)

(1971)
(1965)
(1965)

(1965)

(1894)
(1891)
(1959)
(1963)

(1973)

(1963)

(1972)
(1972)
(1973)

(1970)



SGG

SKOR

STSH

SUMM

SUWI

VHBA

WHOI

WILI

WILL

WINT

Smith R.E., Gassaway J.D. and Giles H.N.

Skornyakova N.V.,Andruschenko P.F.

and Fomina L.S.

Strakhov N.M., Shterenberg L.Y.

and Kalinenko V.O.

Summerhayes C.P.
Summerhayes C.P. and Willis
Van BHecke M.C. and Bartlett
Ahrens L.H.,Willis J.P. and
Hathaway and Manheim F.T.
Willis J.P.

Willis J.P. and Ahrens L.N.

Winterhalter B.

Oosthuizen C.O.

(1968)

(1962)

(1968)

(1967)
(1973)
(1973)
(1967)
(1971)
(1970)
(1962)
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