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Preface 

A critical requirement for climate and global change research is the availability of 
digital global oceanographic data covering long time periods. substantial resources are 
being allocated for global ocean programs such as the Climate and Global Change, TOGA, WOCE, 
and JGOFS, and for the establishment of a Global Ocean Observing System (GOOS). It has been 
estimated that perhaps two-thirds of all global historical oceanographic data exist only in 
manuscript form in archives around the world, and thus effectively are not available to 
researchers and other users. 

To address this problem, the u.s. National Oceanographic Data Center (NODC)/World Data 
center A for Oceanography (WDC-A) has begun an "Oceanographic Data Archaeology and Rescue" 
project. "Data archaeology" is the term used to describe the process of seeking out, 
restoring, evaluating, correcting, and interpreting historical data sets. 

Summarizing the data held in the world's maintained archives in digital form is a first 
step to allow researchers and data managers to know what data are available, where the gaps 
in data coverage are, and what data they have or have knowledge of that are not in these 
archives. The following data distribution plots have been prepared from the NODC and WDC-A 
archives through June 1.992 as part of this initial step. These plots for Mechanical, 
Expendable, and Selected Level Bathythermograph Profiles, CTD/STD Profiles, and oceanographic 
Station Profiles have been prepared by yearly period. 

This publication is a first in a series. We believe this technique can play an 
important role in discovering and acquiring historical data. Previous data distribution maps 
(Levitus, 1.982, 1.989; Wust, 1.935; wust 1.964; Wyrtki, 1.971.; Gordon, 1.982) have already proved 
valuable for these efforts. Various scientists and data managers have provided valuable 
information to us based on the maps produced by these authors. 

The NODC Data Archaeology Project is supported by a grant from the NOAA Climate and 
Global Change Program. 

Sydney Levitus and Robert D. Gelfeld 
u.s. National Oceanographic Data Center/ 
World Data Center-A for Oceanography 
1.825 Connecticut Avenue N.W. 
Washington, D.C. 20235 
202-606-441.1. 
E-Mail: NODC.WDCA/OMNET 
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Mechanical Bathythermograph Data (MBT) 

Geographic area: Worldwide oceans 

Time period: 1941-1988 

The following data distribution plots illustrate temperature-depth profile data obtained 
using the mechanical bathythermograph (MBT) instrument. The maximum depth of observations is 
approximately 285 m. Therefore, MBT data are useful only in studying the thermal structure 
of the upper layers of the ocean. cruise information, position, date, and time are reported 
for each observation. The data record comprises pairs of temperature-depth values. 
Temperature data in this file are recorded at uniform 5 m depth intervals. The MBT Data File 
is maintained in both cruise file and geofile versions. [NOTE: The mechanical 
bathythermograph instrument is now obsolete, having been superseded by the faster, 
easier-to-operate expendable bathythermograph. NODC no longer digitizes MBT data; however, 
it still accepts digitized MBT data for processing into this data file. The data were 
digitized from analog bathythermograph slides and their accompanying log sheets that provided 
reference information. Most of the data in NODC's MBT Data File were processed on contract 
by the Scripps Institution of oceanography. The processing was performed via a semi-automatic 
digitizer that recorded digital output directly on magnetic tape.] 
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Time Series of NODC Mechanical Bathythermograph (MBT) 
Profiles for All Countries as of June 1992 

Total Number of Profiles = 986,901 

NUMBER OF I NUMBER OF NUMBER OF 
YEAR PROFILES YEAR PROFILES YEAR PROFILES 
1900 0 1932 0 1964 65932 
1901 0 1933 0 1965 65904 
1902 0 1934 0 1966 72570 
1903 0 1935 0 I 1967 47753 
1904 0 1936 0 I 1968 34425 I 
1905 0 1937 0 I 1969 24528 I 
1906 0 1938 0 1970 17427 
1907 0 1939 0 1971 12607 
1908 0 1940 0 1972 9469 
1909 0 1941 983 1973 7175 
1910 0 1942 174 1974 7793 
1911 0 1943 5814 1975 1259 
1912 0 1944 13500 1976 604 
1913 0 1945 14498 1977 285 
1914 0 1946 2560 1978 64 
1915 0 1947 5989 1979 42 
1916 0 1948 4025 1980 137 
1917 0 1949 6367 1981 63 
1918 0 1950 14835 1982 77 
1919 0 1951 13806 1983 99 
1920 0 1952 20280 1984 262 
1921 0 1953 24957 1985 340 
1922 0 1954 27177 1986 293 
1923 0 1955 32004 1987 0 
1924 0 1956 34243 1988 80 
1925 0 1957 44665 1989 0 
1926 0 1958 53126 1990 0 
1927 0 1959 53009 1991 0 
1928 0 1960 54602 1992 0 
1929 0 1961 59545 1993 
1930 0 1962 65538 1994 
1931 0 1963 66016 1995 

3 
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NODC Mechanical Bathythermograph Profiles 
for all countries as of June 1992 
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NODC Mechanical Bathythermograph Profiles 
for all countries as of June 1992 
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NODC Mechanical Bathythermograph Profiles 
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for all countries as of June 1992 
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NODC Mechanical Bathythermograph Profiles 
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NODC Mechanical Bathythermograph Profiles 
for all countries as of June 1992 

This plot for year 1965 
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Expendable Bathythermograph Data (XBT) 

Geographic area: Worldwide oceans 

Time period: 1965 - present 

The following data distribution plots illustrate temperature-depth profile data obtained 
using expendable bathythermograph (XBT) instruments and submitted to NODC in analog (strip 
chart) or digital form. Standard XBTs normally obtain profiles to depths of up to 760 m. With 
special instruments, measurements can be obtained to 1830 m. Cruise information, position, 
date, and time are reported for each observation. The data record comprises pairs of 
temperature-depth values. Unlike the MBT Data File, in which temperatures are recorded at 
uniform 5 m intervals, the XBT Data File contains temperature values at non-uniform depths. 
These depths are at the minimum number of points ("inflection points") required to record the 
temperature curve to an acceptable degree of accuracy. On output, however, the user may 
request temperature values either at inflection points or interpolated- to uniform depth 
increments. The XBT Data File is maintained in both cruise file auld geofile versions. 
[NOTE: Although new XBT instruments can provide digital output directly on magnetic tape, 
NODC still receives paper strip charts with analog XBT traces that must be digitized. Only 
part of the XBT data that it archives is digitized by NODC itself. Some data are also 
digitized by commercial contractors.] 

52 



Time Series of NODC Expendable Bathythermograph (XBT) 
Profiles for All countries as of June 1992 

Total Number of Profiles = 905,328 

NUMBER OF I NUMBER OF· I NUMBER OF I 
IEAR PROFILES I YEAR PROFII,ES YEAR PROFil!ES I 

I 
I 

1900 0 I 1932 0 1964 0 I 
1901 0 I 1933 0 1965 76 I 
1902 0 1934 0 1966 1732 
1903 0 1935 0 1967 9498 
1904 0 1936 0 1968 27435 
1905 0 1937 0 1969 34029 
1906 0 1938 0 1970 43496 
1907 0 1939 0 1971 55270 
1908 0 1940 0 1972 50381 
1909 0 1941 0 1973 50021 
1910 0 1942 0 1974 48199 
1911 0 1943 0 1975 48494 
1912 0 1944 0 1976 44805 
1913 0 1945 0 1977 49919 
1914 0 1946 0 1978 46578 
1915 0 1947 0 1979 45996 
1916 0 1948 0 1980 38942 
1917 0 1949 0 1981 37156 
1918 0 1950 0 1982 37100 
1919 0 1951 0 1983 32773 
1920 0 1952 0 1984 33359 
1921 0 1953 0 1985 34039 
1922 0 1954 0 1986 34601 
1923 0 1955 0 1987 28927 
1924 0 1956 0 1988 22392 
1925 0 1957 0 1989 19812 
1926 0 1958 0 1990 19876 
1927 0 1959 0 1991 10422 
1928 0 1960 0 1992 0 
1929 0 1961 0 1993 
1930 0 1962 0 1994 
1931 0 1963 0 1995 
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Selected Level Bathythermograph Profiles (SBT) 
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Selected Depth Bathythermoqraph Data (SBT) 

Geographic area: Worldwide oceans 

Time period: 1955 - present 

The following data distribution plots illustrate bathythermograph (principally XBT) data 
submitted to NODC at originator-defined selected depth levels. Because these data are 
recorded at depths other than the uniform 5 m intervals used by NODC in its MBT Data File or 
the inflections points used by NODC in its XBT Data File, they are stored in a separate file. 
Most of these data are of foreign origin, a large percentage from Japan and Australia. 
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Time Series of NODC Selected Level Bathythermograph (SBT) 
Profiles for All Countries as of June 1992 

Total Number of Profiles = 254,164 

NUMBER OF NUMBER OF NUMBER OF 
YEAR PROFILES YEAR PROFILES YEAR PROFILES 

1900 0 1932 0 1964 3544 
1901. 0 1933 0 1965 3906 
1.902 0 1.934 0 1966 401.8 
1903 0 1935 0 1967 3839 
1904 0 1936 0 1968 4813 
1905 0 1937 0 1969 5233 
1906 0 1938 0 1970 6336 
1907 0 1.939 0 1971 6601 
1908 0 1940 0 1972 7183 
1909 0 1941 0 1973 7667 
1910 0 1942 0 1974 8751 
191.1. 0 1943 0 1.975 6180 
1.912 0 1944 0 1976 12032 
1913 0 1945 0 1977 11035 
191.4 0 1946 0 1978 10538 
1915 0 1947 0 1979 9045 
191.6 0 1948 0 1980 16185 
1917 0 1949 0 1981 12575 
191.8 0 1950 0 1982 12843 
1919 0 1951 0 1983 12350 
1920 0 1952 0 1984 13227 
1921 0 1953 0 1985 12785 
1.922 0 1954 0 1.986 11624 
1923 0 1955 389 1.987 12377 
1924 0 1956 1287 1988 10560 
1.925 0 1957 2098 1.989 6806 
1.926 0 1958 2378 1990 2326 
1927 0 1959 2208 1991. 0 
1.928 0 1960 2467 1992 0 
1929 0 1.961 2931 1993 
1.930 0 1962 2880 1.994 
1931. 0 1963 3147 1995 
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Low-resolution CTD/BTD Data (C022) 

Geographic area: Worldwide oceans 

Time period: 1967 - present 

The following data distribution plots illustrate "compressed" versions of 
physical-chemical oceanographic data collected using electronic CTD 
(conductivity-temperature-depth) and STD (salinity-temperature-depth) recorders. Following 
processing of original high-resolution CTD/STD data NODC creates a low-resolution version of 
each cast by picking off data values at selected depth levels. Data values may be recorded 
at up to 106 depth levels including the 34 standard depth levels used in the Oceanographic 
station Data File. The compressed data are stored in the same format as the Oceanographic 
Station Data File, which contains mainly Nansen cast data. The low-resolution CTD/STD data 
can therefore be used to supplement Nansen cast data in studies of gross ocean structure and 
features where the finer depth spacing of the original records is not needed. Cruise 
information, position, date and time are reported for each station. The principal measured 
parameters reported at each depth level are temperature and salinity, although dissolved 
oxygen may also be included. Meteorological conditions at the time of the cast (e.g., air 
temperature and pressure, wind, waves) may also be reported, as well as auxiliary data such 
as water color (Forel-Ule scale), water transparency (Secchi disk depth), and depth to 
bottom. Values of density (sigma-t), sound velocity, and dynamic depth anomaly are computed 
from measured parameters. This data file is maintained in both cruise file and geofile 
versions. 
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Time Series of NODC CTD/STD 
Profiles for All Countries as of June 1992 

Total Number of Profiles= 77,484 

NUMBER OF NUMBER OF NUMBER OF 
YEAR PROFILES YEAR PROFILES YEAR PROFILES 

1900 0 1932 0 1964 0 
1901 0 1933 0 1965 0 
1902 0 1934 0 1966 0 
1903 0 1935 0 1967 1604 
1904 0 1936 0 1968 570 
1905 0 1937 0 1969 1957 
1906 0 1938 0 1970 66 
1907 0 1939 0 1971 599 
1908 0 1940 0 1972 1719 
1909 0 1941 0 1973 3112 
1910 0 1942 0 1974 4291 
1911 0 1943 0 1975 2511 
1912 0 1944 0 1976 3290 
1913 0 1945 0 1977 3950 
1914 0 1946 0 1978 5097 
1915 0 1947 0 1979 4230 
1916 0 1948 0 1980 3294 
1917 0 1949 0 1981 6469 
1918 0 1950 0 1982 4490 
1919 0 1951 0 1983 4819 
1920 0 1952 0 1984 4946 
1921 0 1953 0 1985 4420 
1922 0 1954 0 1986 4470 
1923 0 1955 0 1987 4091 
1924 0 1956 0 1988 3413 
1925 0 1957 0 1989 3151 
1926 0 1958 0 1990 891 
1927 0 1959 0 1991 34 
1928 0 1960 0 1992 0 
1929 0 1961 0 1993 
1930 0 1962 0 1994 
1931 0 1963 0 1995 
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NODC CTD/STD Profiles 
for all countries as of June 1992 
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NODC CTD/STD Profiles 
for all countries as of June 1992 

This plot for year 1989 
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NODC CTD/STD Profiles 
for all countries as of June 1992 

This plot for year 1991 
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Oceanographic station Data (SD) 

Geographic area: Worldwide oceans 

Time period: ~900 - present 

The following data distribution plots illustrate physical-chemical oceanographic data 
recorded at discrete depth levels. Most of the observations were made using multi-bottle 
Nansen casts or other types of water samplers. A small amount (about 5 percent) were obtained 
using electronic CTD (conductivity-temperature-depth) or STD (salinity-temperature-depth) 
recorders. The CTD/STD data were reported to NODC at depth levels equivalent to Nansen cast 
data, however, and have been processed and stored the same as the Nansen data. Cruise 
information (e.g., ship, country, institution), position, date, and time, are reported for 
each station. The principal measured parameters are temperature and salinity, but dissolved 
oxygen, phosphate, total phosphorus, silicate, nitrate, nitrite, and pH may be reported. 
Meteorological conditions at the time of the cast (e.g., air temperature and pressure, wind, 
waves) may also be reported, as well as auxiliary data such as water color (Forel-Ule scale), 
water transparency (Secchi disk depth), and depth to bottom. Values of density (sigma-t), 
sound velocity, and dynamic depth anomaly are computed from measured parameters. Each station 
contains the measurements taken at observed depth levels, but also includes data values 
interpolated to a set of standard depth levels. This data file is maintained in both cruise 
file and geofile versions. 
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Time Series of NODC Oceanographic Station 
Profiles for All Countries as of June 1992 

Total Number of Profiles= 871,746 

NUMBER OF NUMBER OF NUMBER OF 
YEAR PROFILES YEAR PROFILES YEAR PROFILES 

1900 196 1932 4335 1964 23351 
1901 178 1933 7326 1965 24958 
1902 352 1934 8719 1966 27986 
1903 875 1935 8512 1967 32331 
1904 1166 1936 6455 l 1968 30691 
1905 1314 1937 9475 1969 33366 
1906 1519 1938 12313 1970 23243 
1907 1174 l 1939 16322 1971 30950 
1908 1010 1940 11637 1972 24581 
1909 1287 1941 9751 1973 20187 
1910 981 1942 6852 1974 20841 
1911 1628 1943 7180 1975 13858 
1912 1126 1944 2155 1976 13178 
1913 1123 1945 1739 1977 13122 
1914 1258 l 1946 3239 1978 13570 l 
1915 345 l 1947 4650 1979 15279 
1916 128 1948 7834 1980 16928 
1917 108 1949 9363 1981 12944 
1918 67 1950 11982 1982 10813 
1919 483 1951 16021 1983 10777 
1920 1586 1952 14435 1984 10214 
1921 2006 1953 11586 1985 7417 
1922 1940 1954 12501 1986 8004 
1923 2310 1955 14333 1987 5537 
1924 2282 1956 14835 1988 1927 
1925 2989 1957 17169 1989 183 
1926 3005 1958 18417 1990 15 
1927 3174 1959 16386 1991 0 
1928 3655 1960 18572 1992 0 
1929 3715 1961 21460 1993 
1930 3980 1962 20891 1994 
1931 3284 1963 28662 1995 
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NODC Oceanographic Station Profiles 
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