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INVENTORY OF THE MORPHOMETRIC
AND LIMNOLOGIC CHARACTERISTICS
OF THE LARGE LAKES OF THE WORLD

Charles E. Herdendor{
Center for Lake Erie Area Research and Ohio Sea Grant Program
The Chio State University

ABSTRACT

An pventory of the distribution, origih, morphometry, and limnologic characteristics
of the world's large lakes has been undertaken. Natural lakes, fresh and salt, with a surface
area greater than 500 km2 are included; 253 such lakes have been identified. Large lakes
occur on all continents except Antarctica, but nearly half of them (48 percent) are found in
North America and most of these lie above the 40th parallel, attesting to the scouring
action of continental glaciers. Tectonic belts, such as the Riit Valley of east Africa and the
Lake Baikal region of Siberia, are the second most common loci of large lakes. Tabular
morphometric data include surface area, drainage basin, elevation, mean and maximum
depth, volume, length and breadth, shoreline length and development ratio, and orientatioﬁ
of longest axis. These data show that the large lakes of the world occupy a surface area of
slightly over 1,400,000 km2 and they have an estimated volume of 179,000 km3. Large lakes
account for approximately 90 percent of the total surface area and volume of water held in
all lakes of the worid. Climatic and limnologic data include precipitation, evaporation,
basin runoff, water quality, and biological productivity. Seventy-five percent of the large
lakes are fresh, with the remaining 25 percent rangng from brackish to hypersaline. The

tropical, freshwater lakes of Africa are the most biologically productive.
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INTRODUCITION

A relatively few large lakes contain nearly 90 percent of the world's inland surface
water supply. These lakes, if only by virtue of the water they hold, constitute an extremely
valuable resource. Large lakes play an important role in the economy and overall prosperity
of mankind, being used for many purposes including domestic and industrial water supplies,
irrigation, transportation and water-porne comm.erce, mineral extraction, fishing, recreation
and waste assimilation. These lakes form the borders of several countries; here and at other
places they have influenced the history and culture of their geographic region. Moreover,

many of the worlds largest lakes have special aesthetic appea! and spectacular beauty.

Thus, an inventory of the large, natural lakes of the world was undertaken as an initial
contribution to understanding the magnhitude, diversity and value of these bodies of water.
Morphometric and limnologic data on the world's largest lakes are scattered throughout the
literature or in many cases apparently lacking. Several lists of the world's major lakes have
been published (Murray 1910, Lane 1948, Hutchinson 1957, Kennedy 1964, Gresswell and
Huxley 1965, van der Leeden 1975, UNESCO 1978, Showers 1379, NOAA 1980, and
Herdendorf 1982) as well as a few excellent works which describe lakes in specific regions
(USSR --Zhadin and Gerd 1961, USA--Bue 1963, Canada--Gilliland et al. 1973 and Demers
1974, and Africa--Beadle 1974). However, no single comprehensive database is available on
the large natural lakes of the world. The following inventory is intended as a contribution
toward the assembly of such a database. Members of the scientific community are invited

to submit revisions and supplements to the data presented in this report.
SELECTION CRITERIA

The objective of the inventory is to collect reliable information on the names,
location, morphometry, geologic origh, water quality and biclogical productivity of the
world's largest lakes. This inventory is intended to include all of the world's natural lakes,
pboth freshwater and salt water, which have a surface area in excess of 500 kmz. For
reference, this includes natural lakes the size of Lake Tahoe (California-Nevada border} and
larger. For the purpose of this nventory, natural lakes are defined as essentially static
bodies of water, including both inland basins and those separated from the oceans by spits
and pbarrier bars (coastal lagoons). In all, 253 lakes have been identified which satis{y these

criteria.



Reservoirs have not been included in this inventory, but many exist which have a
surface area in excess of 500 kmz. These man-made bodies of water are to be inventoried in

a future paper.
LAKE NAMES

One of the most perplexing problems in compiling an inventory of the world's largest
lakes is dealing with lake names. The diverse ways in which letters of the Latin alphabet
are pronounced lead to a variety of spellhgs when non-Latin alphabet scripts are
transcribed. This problem is further exacerbated by the fact that different countries often
use different names for the same lake. Attempts at international standardization have not
yet been fully successful, and the literature abounds with lakes that are referred to by a
variety of names. In an attempt to minimize this confusion, Table 1 lists all lakes by a
simple code name {generally a proper name without its lake-word modifier) followed by its
English conventional name and its local name transliterated into the Latin alphabet.

Latinized lake names are those used in The Times Atlas of the World (Bartholomew et al.

1980) which were constructed by systems agreed to jointly by the British Permanent
Committee on Geographical Names and the United States Board on Geographical Names.
Lakes in China are given in their Phyin spellings in the local name colum. The next
column in Table 1 lists alternate names and spelling variants which have been observed in
the literature or on various maps and atlases. Wade-Giles spelling of Chinese lake names

are given in this column.
LAKE DISTRIBUTION

The continent, nation(s), and geographic coordinates of the 253 large lakes of the
world are presented in Table 1. With the excep:ion of the Canadian lakes, the location for
most lakes was obtained from the tables prepared by Showers (1979). The outstanding
inventories published by Environment Canada, Inland Waters Directorate (Gilliland et al.
1973 and Demers 1974) were used for Canadian lakes. All locations were confirmed on
1:1,000,000 scale maps published by the U.S. Defense Mapping Agency, Topographic Center
(the designation code for the map upon which each lake appears is also listed in Table 1) and
on larger scale maps in the Times Atlas of the World (Bartholomew et al. 1980) and the Rand
McNally New International Atlas (Voisin and Leverenz 1980). Geographic coordinates
(latitude and longitude) are given to the nearest minute for the center of the lake area. For

irregularly shaped lakes this point does not necessarily lie within the lake outline. The area



of each lake, the primary criteria for inclusion, 5 given with other morphometric data in
Table 4.

Sixty-four nations contain or share with another country one or more of the large lakes
(Figures 1-9). Table 2 presents a breakdown by cortinent and nation for these bodies of

water. Distribution by continent is summarized below:

DISTRIBUTION OF LARGE LAKES

No. of Total Percent
No. of Large Lake of World

Continent Nations Lakes Area Total
Africa 18 23 188,851 13.5
Asia 15 6l 591,068 42.2
Europe 13 25 62,988 b4
North America b3 122 487,699 34.9
Qceania 2 b 23,555 1.6
South Armerica R 14 46,610 3.4
TOTAL 64 253 1,400,771 100.0

North America possesses nearly half of all the large lakes but only one-third of the
total surface area. Asla, with less than one-fourth of the lakes, has over 42 percent of the
lake area. This is largely due to the presence of the Caspian Sea which alone accounts for
over one-fourth of the area of all large lakes. Africa. the only other major locus for large

lakes, accounts for less than one-seventh of the world total by area.

The Northern Hemisphere containes over 87 percent {220 lakes) of all the large lakes,
with most of these occurring north of the 40th parallel (73 percent, 162 lakes). The
Southern Hemisphere contains relatively few lakes and most of them are found in Africa.
The African large lakes are distinguished, however, by their large size and the fact that they
lie at relatively low latitudes. Table 3 contains a listing of the numbper of large lakes that
occur within ten degrees latitude intervals for both hemispheres and a comparison of lake

areas and available land masses for each interval.



MORPHOMETRIC DATA

The morphometry of the large lakes is characterized in Table % by (1) lake surface
area, (2} drainage basin area, (3) elevation in rejation to sea level, (4} mean depth, (5)
maximum depth, (6) volume, (7) length, (8) breadth, (9) shoreline length, (10) shoreline
development, and, (11) orientation of the longest axis. Reasonably reliaple data are
available for elevation and surface dimensions of most lakes, but depth and volume
information is lacking for many. Primary sources of data listed in Table 4 include
Bartholomew et al. (1980}, Beadle (1974), Beauchamp (1964%), Bue (1963), Carpelan {1958), de
Mello Vianna (1979), Demers (1974), Fairbridge (1968), Gilliland et al. (1973), Gilson (1964),
Gresswell and Huxley (1965), Hutchinson (1957), Kao-tang (1980), Korzun (1974b), Lee
(1976}, Seltzer (1961), Showers (1979), Upchurch (1976), U.S. Defense Mapping Agency
(various dates), van der Leeden (1975), Voisin and Leverenz {1980), Zhadin and Gerd (1961),

and wn published data from government agencies throughout the world.

The published area of a specific large lake, as well as other morphometric data, can
vary considerably from author to author. For exampie, no less than 12 values have been
published for the area of the Caspian Sea (world's largest lake) ranging from 370,999 to
440,300 kmz, a difference of nearly 20 percent. Further, Hutchinson (1957, p. 168) lists an
area of 508 km2 for Hornindalsvatn, a fjord lake in Norway (which qualifies it as a large
lake), however, most other sources indicate the lake is likely only one-tenth this size. For
this work, the "most reliable" number was determined by considering the data source, date
of publication, consensus of the literature, direct planimetry of U.S. Defense Mappng

Agency maps, and unpublished data supplied by official agencies.

The area of the large lakes presented in Table & is the total area enclosed within the
outline of the lake, including any islands. The number and size of the islands, if present, can
have varying degrees of influence on the amourt of water surface. Great Bear lLake in
Northwest Territory, Canada, has 114 major islands but their presence only diminishes the
water surface by 1.8 percent. In contrast, Lake Toba on the Island of Sumatra, Indonesia,
contains a large volcanic island (Samosir) which comprises about 70 percent of the enclosed
area of the lake.

Many lakes, particularly those characterized by a closed basin with no outlet, are
subject to wide seasonal and year-to-year water level fluctuations. Therefore, their area

and depth vary depending on climatic conditions. Most of these lakes are saline and/or



playas which owe their heritage to higher pluvia! lakes (often freshwater) that date back to
Quaternary time when the glacial climate produced periods of increased rainfall and reduced
evaporation. Concentrated in the western United States, Middle East, central Asia, central-
western South America, northermn and eastern Africa and southern and western Australia,
these lakes are remnants of the much larger pluvial lakes (Fairbridge 1968). As they were
reduced in size, outlets were often lost resulting in dramatic fluctuations in response to
variations in rainfall (Lake Eyre, Australia, has gone from a dry bed to a lake of over 7,000

Z several times in the past century). Fluviatile lakes, such as those located in the

km
Mekong River and Yangtze River valleys of Asia, are also subject to enormous seasonal
variations. Lakes with large fluctuations in surface area are indicated with an asterisk (*)
in Table 4 and their "normal" area is listed in the table. The typical range in area of these

lakes 15 summarized below:

LAKES SUBJECT TO LARGE FLUCTUATIONS IN SURFACE AREA

Range in Range in
No. Name Area (kmz) No. Name Area (kmz)
9. AMADEUS 0 - 830 95, HELMAND 1,165 - 3,000
18. AUSTIN cC - 829 103, ILMEN 600 - 2,100
24. BALKHASH 17,000 - 22,000 115. KHANKA 4,000 - 4,400
25. BANGWEULU 4,000 - 15,100 130. MALNDOMBE 2,070 - 8,210
40, CHAD 16,360 - 25,900 180. PYRAMID 450 - 570
42, CHANY 2,500 - 5,000 186. RUKWA 750 - 3,000
45. CHILKA 910 - 1,170 194. SAP 2,400 - 30,000
71. EVORON 300 - 590 196, SCUTARI 360 - 600
73, EYRE 0 - 7,690 Z217. TAYMYR 4,000 - 5,000
79. FROME 0 - 2,410 z26. TORRENS o - 5,780
80. GAIRDNER 0 - 4,770 230. TUNGTING 3,100 - 12,000
84, GOOSE 160 - 503 235. URMIA 3,880 - 5,960

The large lakes of the world range in area from 50G km? (by definition) to 374,000

kmz. Most of the large lakes are clustered at the small end of this range, with 45 percent of

2

them being less than 1,000 km” in area while less than eight percent are greater than 16,0600

kmz. A summary of the area range of the world's largest lakes follows:



AREA RANGE OF LARGE LAKES

AREA RANGE NO. OF TOTAL AREA MEAN AREA

2 : 2 2

{(km*) LAKES (km*) {(km*)
500 - 1,000 113 76,330 675
1,000 - 2,000 63 84,643 1,343
2,000 - 3,000 21 50,192 2,390
3,000 - 4,000 9 36,9067 3,434
4,000 - 5,000 13 58,543 4,503
5,000 - 10,000 15 102,768 6,851
10,000 - 50,000 13 291,478 22,421
50,000 - 100,000 5 331,910 66,382
>100,000 1 374,000 374,000

TOTAL 253 1,400,771

Drainage basin area, the area of the catchment basin exclusive of the surface area of
the lake, is missing for more than half of the large lakes. It is possible to obtain an estimate
of these factors from U.S. Defense Mapping Agency (USDDMA) topographic maps {1:1,000,000
scale) and other larger scale maps. Shoreline lengths of most of the Canadian lakes were
obtained using a Hewlett-Packard electronic digitizer and maps (based an 1:500,000 scale
aeronautical charts) included in Gilliland et al. (1573). Shoreline lengths of other lakes were
either determined by the same method using USDMA maps or from unpublished data supplied
by official agencies, Shoreline development, a measure of the irregularity of the shore
based on the ratio of length to the circumference of a circle that has the same area as the
lake, was calculated for each lake (Hakanson 1981 and Lind 1979). Thus, a lake that is a
perfect circle has a value of | and as the value departs from unity, increased irregularity is
indicated. For example, volcanically formed Lake Taupo in New Zealand is nearly circular
and has a shoreline development ratio of 1.7, whereas Lake Paijanne in Finland, formed by
tectonic faulting and glacial scour, has an extremely irregular shore with a vajue of 20.9.

Large lakes range in elevation from 393 meters below sea level (Dead Sea, a graben
depression on the Israel-Jordan border) to 4,708 meters above sea level (Lake Kyaring,
located along the north slope of the Himalaya Mountains in Tibet). Only five of the 253



large lakes lie at elevations below sea level. A- the cther extreme only 21 lakes (8 percent)
are found at elevations above 1500 meters. Most of the lakes are found petween sea level
and 500 meters (188 lakes or 74 percent of the lakes considered). A second pulse between
500 and 1500 meters consists of 39 lakes or 1“ percent of the lakes considered. Table 5
provides a more detailed breakdown of the number of lakes and their combined areas at 100-
and 500-meter intervals. The influence of continental glaciers and coastal processes is
evident in the high concentration of lakes at elevations ranging from sea level to 300

meters. In contrast, tectonic lakes are found at both very low and very high elevations.

Detailed bathymetric information is perhaps the most serious deficiency in our
morphometric knowledge of large lakes. Withou: such information estimates of lake volume
are imprecise. Reconnaissance surveys, at least, have been conducted for most large lakes,
so that the maximum depths are known with a reascnable degree of assurance. Mean depth
(Z), however, is essential for calculation of volure (V) based on the relationship with surface
area {A), where V = ZA. A simple plot of maximum depth versus mean depth for large lakes
with complete bathymetric surveys, based on ranges of maximum depths and/or ranges of

areas, shows the following relationships:



RELATIONSHIP OF MAXIMUM DEPTH TO MEAN DEPTH

MEAN OF
MAXIMUM DEPTH MAX. TO MEAN NO. OF
RANGE (m) DE®TH RATIOS LAKES
0 - 10 0.53 +  0.17 21
1 - 50 0.33 % 0.17 33
50 - 100 0.26 T  0.14 19
100 - 250 0.3 +  0.13 12
250 - 500 0.39 3 0.14 10
500 - 2,000 0.3 s+  0.13 8
MEAN OF
AREA RANGE MAX. TO MEAN NO. OF
(km ) DEPTH RATIOS LAKES
500 - 600 0.47 +  0.16 L5
600 - 1,000 0.33 % 0.8 15
1,000 - 1,500 0.40  +  0.17 20
1,500 - 3,000 0.41 % 0.17 12
3,000 - 5,000 0.37 I  0.22 10
5,000 - 10,000 6.30 3  0.13 1)
>10,000 0.32 % 0.5 8

The clustering of data points is rather tight with the exception of the atypical Caspian
Sea, which yields a ratio 1:0.18. Although admittedly crude, these ratios do permit
estimates of lake volume if only surface area and maximum sounding data are available,

Estimates, so derived, are entered within parentheses in Table 4.

The estimated mean depth of the 253 large lakes is 128 meters yielding an estimated

total volume of 179,300 km3.



The maximum depths of 85 of the large lakes are unknown. Of those for which data

exist, 50 (30 percent) have soundings less than 10 meters, while 45 (27 percent) have depths

greater than 100 meters. The depth ranges of the large lakes are summarized below:

RELATIONSHIP OF MAXIMUM DEPTH TO LAKE AREA

TOTAL AREA

MEAN

RANGE OF , NO. OF

MAX. DEPTHS (m) OF LAKES (km?)  AREA (km2) LAKES
1 - 10 105,455 2,109 50
0 - 20 94,212 3,490 27
20 - 30 32,9% 3,300 10
30 - 40 13,470 2,245 6
8 - 50 2,944 736 4
50 - 60 25,240 3,606 7
60 - 70 102,989 12,874 8
70 - %0 11,720 3,910 3
80 - 90 5,740 2,870 2
9 - 100 75,350 12,565 6
100 - 110 7,975 1,595 5
116 - 120 10,585 3,528 3
120 - 130 12,656 £,219 3
130 - 140 .. - 0
140 - 150 3,740 3,740 1
150 - 200 8,809 2,202 P
200 - 250 104,777 20,945 5
250 - 300 68,753 9,818 7
00 - 350 9,410 3,137 3
350 - 400 . — 0
400 - 450 84,260 21,065 4
450 - 500 33,656 16,848 2
500 - 1,000 58,948 11,790 5
1,000 - 1,500 406,960 203,450 2
>1,500 31,900 31,900 1
UNKNOWN 88,635 1,043 85

At least 52 of the large lakes occupy a cryptodepression (a lake basin, the floor of

which lies below sea level).

Lake Baikal, lying at an elevation of 456 meters, has a

maximum depth of 1,741 meters which yields a cryptodepression of 1,285 meters. The Dead

Sea's deepest sounding is only 433 meters but it has a cryptodepression of 826 meters

because the lake surface is 393 meters below sea level.

Most of the coastal lagoons lie in



mjnor cryptodepressions because their surface elevation approximates that of sea level.

Large lakes with cryptodepression basins are listed 1n Table 6.

Length and breadth measurements of lakes, in a strict limnological sense, have rather
precise definitions (Welch 1948, Hutchinson 1957 and Cole 1983). The measurements
reported in Table 4 come from a variety of sources and it is difficult to determine what
criterion was used by each author. For the Canadian lakes, Gilliland et al. {1973) defined
maximum length as the distance between the two farthest-separated points on the lake
outline. For irregularly shaped lakes this line often passed over extensive areas of dry land,
but when compared with the lake area, this "maximum dimension" does provide a rough idea
of the shape of the lake. Breadth or width is normally considered as the maximum length of
a straight line connecting points on the lake shoreline at approximate right avgles to the line
of maximum length. The orientation of the lake is expressed in Table 4 as the compass

direction {0°-180°) of the line of maximum length.

The Caspian 5ea, due to its immense size, has the longest length and breadth
measurements, 1,207 km and 483 km respectively. Lakes Tanganyika at 676 km and Baikal
at 635 km have the next longest lengths, while Lake Huron at 290 km (largely due to
Georgian Bay), Aral Sea at 280 km and Lake Superior at 259 km have the next longest
breadths. Most of the large lakes of the world have lengths and breadths well under 100 km.

GEOLOGICAL ORIGIN
Hutchinson (1957) offers a detailed classification system for the origin of lakes which
includes eleven major categories. Six of these {and their combinations) have been identified

as the major causative factors in forming the actual basins which hold the world's large

lakes:

- 10 -



GEOLOGIC ORIGIN OF LARGE LAKES

NO. OF TOTAL MEAN
ORIGIN LAKES AREA (km?)  AREA (km2)
Glacial 122 410,528 3,365
Tectonic &5 786,483 5,253
Coastal 15 28,260 1,884
Fluviatile 10 22,520 2,252
Glacial/Tectonic 3 114,470 14,309
Yolcanic/Tectonic Yy 12,286 3,072
Tectonic/Fluviatile 4 7,965 1,991
Solution/Tectonic 2 1,480 740
Glacial/Coastal 2 3,769 1,885
Tectonic/Coastal 1 13,010 13,010
TOTAL 253 1,400,771

Table 7 contains a list of the geologic origins of all lakes for which data are available
or for which a speculation {indicated by "™ in Table 7) can be made based on the regional
geology and lake morphometry. Sources of inforrnation on geologic origin include Bayly and
Witliams (1973), Cole (1983), Fairbridge (1968), F.int (1971), Frey (1963), Goldman and Horne
(1983), Lerman (1978), Reid and Wood (1976), Strahler (1971), Welch (1952), and Wetzel
(1983). Precise information on the geologic origin of approximately one-third of the large

lakes is lacking.

Pleistocene glaciation, particularly in the middle and high latitudes of North America
and Europe, is probably the most important process in producing large lakes. This process,
along with tectonic movement {such as the rift valleys of east Africa and Siberia) and
volcanjc activity, can produce extremely deep lakes. Coastal, fluviatile (river), and solution
actions produce comparatively shallow lake bas.ns. Of the known and suspected origins,

glacial and tectonic basins account for about 85 percent of the total.
CLIMATOLOGICAL DATA

Climatological information for the approximate drainage pasin for each large lake is

given in Table 7. These data include (1) annual precipitation, (2) annual evaporation--

11 -



actual, (3) annual evaporation--potential, and (4! annua! runoff as compiled by Korzum
(1974a and b). Precipitation ranges from 2,000-3,000 mm/yr for the tropical lakes of Africa,
Central America and Southeast Asia (Lake Llanquihue, in the Chilian Andes, has the highest
precipitation at 3,200 mm/yr) to 50-200 mm/yr for the jakes of Australia, Centra! Asia, and
the Middle East. Arnual evaporation is presented in Table 7 as evapotranspiration which
takes into account radiation balance, air temperature and moisture content. Potential
evapotranspiration expresses the proportionality between the evaporation from a moist
surface and the air humidity deficit that is determined by the temperature of the
evaporating surface. The maximum actua! evaporation is about 1,250 mm/yr at Lake Toba,
whereas the maximurn potential evaporation, over 2,000 mm/yr, occurs in the basins of Lake
Chad and Lake Faguibine in north Africa, and Lake Eyre in Australia. The lakes with high
potential values are therefore subject to desiccztion and, at times, particularly for the

Australian lakes, are dry.

Annual runoff is expressed in Table 7 as a layer of equally distributed water over the
entire drainage basn. Values range from | to 2,000 mm/yr. As expected, the highest runof{
is often associated with the lake basins having the highest rainfall. Climatic conditions can
also influence shore erosion rates, water levels and current patterns in large lakes as
documented by Herdendorf (1975).

LIMNOLOGICAL DATA

Limnological information is presented in erms of water quality and biological
productivity (Table 7). Specifically, data for (1) water transparency, total dissolved solids,
alkalinity, pH, primary productivity and annual fish yield. Water transparency is typically
measured with a Secchi disc (Welch 1948) and is an indicator of suspended plankton, organic
matter and inorganic sediment. The deep, oligotrophic shield lakes of Canada and
Scandinavia, the high plateau lake of Tibet, and deep, graben lakes (such as Lake Tahoe with
a Secchi depth of 36 meters) are characterized by high transparency. Shallow, eutrophic
lakes such as Lake Beloye in the Soviet Union and Lake Erie have low transparencies { $
meters) but relatively high biclogical productivity.

Of the 253 large lakes in the world, 75 percent are freshwater. The remainder grade

from brackish water through saline to hypersaline. The total dissolved solids (TDS)

concentration for lakes where these data exist are presented in Table 7. For lakes where

-12-



specific data is lacking but general salinity is khown a code has been placed in the TDS

column. These codes are defined below:

SALINITY OF LARGE LAKES

WATER TOTAL MEAN

QUALITY NO. OF AREZA AREA
CODE (mg/1)* LAKES (km?) (km2)
F Fresh (<2,000} 189 800, 144 4,234
B Brackish (2,000 - 20,000) t7 502,234 29,543
S Saline (20,000 - 40,000} 39 64,923 1,665
H Hypersaline (>40,000) _ 8 33,470 4,184

TOTAL 253 1,400,771

* Total dissolved solids

Alkalinity and pH data are also presentec in Table 7. Alkalinity of water is its
capacity to accept protons and is therefore dependent on the quantity and kinds of dissolved
substances present in the water that collectively shift the pH to the alkaline side of
neutrality. In a practical way, alkalinity is an index to the nature of the rocks, glacial till
and soils within a drainage basin and to the degres to which they are weathered. Although
the alkalinity of natural waters is generally the result of picarbonates, it is usually
expressed in terms of calcium-carbonate, Productive lakes normally have alkalinity values
of 100 or above., The pH of large lakes ranges from 4.0 to 9.6. Low pH lakes appear to have
low mineralization (TDS and alkalinity) and low biological productivity. Other water quality
information such as temperature, trophic status, concentrations of nutrients and chlorophyll,
hypolimnetic oxygen, and circulation would be useful for characterizing the lakes, but are
beyond the scope of this paper {a follow-up inventory of this information is intended). The
question of eutrophication of large lakes is an interesting one in that such lakes do not age
in the same way that small lakes undergo succession {Beeton and Edmondson 1972, Sonzogni
et al. 1981). The morphometric classification scheme developed by Odum (1971) may serve

as an alternate concept in understanding the eutrophication process in large lakes.
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Biological and water quality information is lacking for many large lakes. However,
water chemistry, primary productivity and fish yield data are available for about 25 percent
of the lakes from the following sources: Chandler (1964), Galazy (1978), Gilson {1964),
Herdendorf (1983), Karaman and Beeton (1981), Larkin (1964), Malinina (1972), Nikolaev
(1972), Rawson (1952, 1955 and 1960), Redfield and Doe (1964), Regier et al. {1971}, Ryder
(1965 and 1972), Ryder et al. (1974), Schlesinger anc Regier {1982), Talling (1969}, and
Zhadin and Gerd (1961}, In Table 7, primary productivity is expressed in grams of carpon
assimilated per square meter per day (gC/mzfday) and fish productivity is expressed as the
amual yield {normally the commercial harvest) i kilograms per hectare (kg/ha/yr). The
tropical lakes of Africa (such as Lake Tanganyika with values of 1.75 gC/mZ/day and 125
kg/ha/yr) are among the most productive of the large lakes. Northern Canadian shield lakes
(such as Big Trout with a fish yield of only .75 kg/ha/yr) are among the lowest in
productivity.

GLOBAL PERSFECTIVE

The global distribution of water has been studied by Nace (1964 and 1976). The results

of his investigations are sumnmarized below:

) VOLUBME PERCENT
WATER REGIME AREA {km*©) {(km™) VOLUME
1. Surface water
a. freshwater lakes 860,000 125,000 0.009
b. saline lakes 700,500 104,000 0.008
c. stream channels ———— 1,250 0.000!
2. Subsurface water
a. soil moisture 67,000 0.005
b. growndwater 130,000,000 8,340,000 0.62
3. Icecaps and glaciers 18,000,000 29,200,000 2.15
4, Atmosphere 510,000,300 13,000 0.001
5. World Qceans 360,000,500 1,322,000,000 97.2
TOTAL 1,360,000,000 160.0
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From these estimates it can be seen that although the lakes and inland seas of the
world comprise approximately 1,560,000 km? of surface area and possess a volume of
229,000 km3, they only represent 0.017 percent of the global water resources. The total
number of world lakes is great (Welch, 1952, estimated that over 40,000 lakes are found in
North America, but more recent surveys indica’e that Canada alone may possess over a
million lakes); however, the vast majority of water is concentrated in a relatively small
number of large lakes. The 253 large lakes identified in this paper (lakes with a surface area

2 and an estimated volume

greater than 500 kmz) have a total surface area of |,400,771 km
of 179,300 km3 which accounts for 90 percent and 78 percent, respectively, of the total
surface area and volume of water held in all lakes of the world as estimated oy Nace (1976).
The fact that the large lakes volume percent is considerably lower than the area percent
leads to the speculation that Nace's volume estimate may be too high, and that a total world

lake volume of about 200,000 km3 is more realistic.

The fifty greatest lakes of the world, based on area, volume, and depth, are listed in
Table 8. The Caspian Sea ranks highest in area and volume, but only appears third on the
depth list. Excluding this giant, Lake Superior heads the area list while Lake Baikal is first
in volume and depth. It is interesting to note that 30 of the 50 deepest lakes of the world
have a surface area of less than 500 km? and, therefore, are not present on the list of large
lakes. Many of these small, deep lakes were formed by glacial scour, particularly the {jord

lakes of Norway.
As with any international inventory of geographic features, particularly features as
complex and diverse as lakes, it is inevitable that errors and omissions have occurred. The

author invites corrections, additions and suggestions for improving future revisions of this

inventory.

CONTRIBUTORS

Utilizing U.S. Geological Survey Circ. 834, Worldwide Directory of National Earth-

Science Agencies and Related International QOrganizations, requests for data were sent to at

least two agencies in each of the 64 countries which possess large lakes within their borders.
The request consisted of an inventory form divided into 50 categories of morphometric,
limnologic, and cultural data. The initial mailing was undertaken in August 1982, In the
year that followed, over 50 individuals throughout the world contributed to the datapase
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TABLE 2. LOCATION OF LARGE LAKES BY NATION

Mean %of %of

Continent and Nation No. Area Area Cont. World
Africa
Burundi, Tanzania, Zaire, Zambia 1 32,900 32,900 17.4 2.3
Cameroon, Chad, Niger, Nigeria 1 16,600 16,600 8.8 1.2
Djibouti, Ethiopia 1 780 780 0.4 <0.1
Egypt i 1,360 1,360 0.7 0.1
Ethiopia 3 5,310 1,770 2.8 0.4
Ethiopia, Kenya 1 8,660 8,660 b6 0.6
Ivory Coast 1 780 780 0.4 «<0.]
Kenya, Tanzania, Uganda 1 68,460 68,460 36.4 4.9
Malawi, Mozambique 1 1,040 1,040 0.5 0.l
Malawi, Mozambique, Tanzania 1 22,490 22,490 11.9 1.6
Mali 1 590 590 0.3 <0.1
Rwanda, Zaire 1 2,370 2,370 1.3 0.2
Tanzania 1 2,716 2,716 1.4 0.2
Uganda 1 4,430 4,430 2.3 0.3
Uganda, Zaire 2 7,740 3,870 4.1 0.6
Zaire 3 3,355 1,118 1.8 0.2
Zaire, Zambia 1 4,350 4,350 2.3 0.3
Zambia 1 4,920 4,920 2.6 0.4

TOTAL 23 188,851 8&,211 100.0 13.5
Asia
Afghanistan 1 320 520 0.1 <0.1
Afghanistan, Iran 1 2,080 2,080 0.4 0.1
China 22 39,430 1,792 6.7 2.8
China, India 1 600 600 0.1 «<0.1
China, Mongolia 1 610 610 0.1 <0.1
China, USSR 1 4,190 4,190 0.7 0.3
India 1 1,170 1,170 0.2 0.1
Indonesia 1 1,150 1,150 0.2 0.1
Iran 2 6,550 3,275 1.1 0.5
Iran, USSR 1 374,000 374,000 63.2 26.7
iraq 1 1,940 1,940 0.3 0.1
Israel, Jordan 1 1,020 1,020 0.2 0.1
Japan 1 638 638 0.1 <0.1
Kampuchea | 2,450 2,450 0.4 0.2
Mongolia 5 9,620 |,924 1.6 0.7
Philippines i 890 890 0.2 0.1
Thailand 1 1,073 1,073 0.2 0.1
Turkey 4 6,550 1,638 t.1 0.5
USSR 14 136,537 9,753 23.1 9.7

TOTAL 61 591,068 9,690 100.0 42.2
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TABLE 2, CONTINUED

Mean % of % of
Continent and Nation No. Area Area Cont. World
Europe
Albania, Yugoslavia 1 600 600 1.0 <0.1
Austria, Switzerland, West Germany 1 540 540 0.9 «<0.1
East Germany, Poland 1 SG0 300 l.& 0.1
Finland 5 &,408 1,682 3.3 0.6
France, Switzerland 1 580 580 0.9 «<0.1
Hungary 1 590 590 0.9 0.1
Sweden 3 8,600 2,867 13.7 0.6
USSR 12 42,770 3,564 67.9 3.1
TOTAL 25 62,988 2,520 10Q.0 4.4
North America
Canada 89 201,449 2,264 41.3 14.4
Canada, USA b 193,857 24,232 3.7 13.8
Dominican Republic 1 500 500 0.1 <0.1
Guatemala l 590 590 0.1 <0.1
Honduras 1 1,110 1,110 0.2 0.!
Mexico 2 2,690 1,345 0.6 0.2
Nicaragua 2 9,190 4,595 1.9 0.7
Panama 1 900¢ %00 0.2 0.1
USA 17 77,403 4,553 15.9 5.5
TOTAL 122 487,699 3,998 100.0 34.9
Oceania
Australia 7 22,939 3,277 97.4 1.6
New Zealand 1 616 616 2.6 <0.1
TOTAL 8 23,555 2,944 160.0 1.6
South America
Argentina 5 5,700 1,140 12.2 0.4
Argentina, Chile 3 3,840 1,280 8.2 0.3
Bolivia 3 1,340 1,340 2.9 0.1
Bolivia, Peru 1 £,030 8,030 17.2 0.6
Brazil 1 10,140 10,140 21.8 0.7
Brazil, Uruguay 1 3,750 3,750 8.1 0.3
Chile 1 300 200 1.7 0.1
Venezuela l 13,010 13,010 27.9 0.9
TOTAL 14 46,610 3,329 10G.0  3.4%
GRAND TOTAL 253 1,400,771
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TABLE 5. ELEVATION OF LARGE LAKES

Elevation (m) No. Area (kmz) Mean Area (I-cmz)
=500 to -400 0 -—— -—
=400 to -300 1 1,020 1,020
=300 to -200 G ——— —
-200 to -1C00 0 _— -
-100 to O 4 383,140 95,785
0 to 100 71 259,478 3,654
100 to 200 32 310,219 9,694
200 to 300 36 23,507 2,597
300 to 400 as 67,951 1,941
400 to 500 14 72,724 5,195
360 to 600 9 R,072 297
600 to 700 2z 6,364 3,182
700 to 800 6 43,366 7,228
800 to 9GO 1 506 500
900 10 1,000 5 9,810 1,962
1,600 to 1,100 3 7,170 2,3%0
1,100 to 1,200 6 76,830 12,805
1,200 to 1,300 5 13,460 2,692
1,300 to 1,400 0 —— ———
1,400 to 1,500 2 2,873 1,437
1,500 to 1,600 i 1,140 1,140
1,600 to 1,700 3 12,600 4,200
1,700 to 1,800 0 -— .—=
1,800 to 1,900 2 4,100 2,050
1,900 to 2,000 I 13,600 13,600
2,000 to 2,500 1 520 520
2,500 to 3,000 0 -- —
3,000 to 3,500 1 4,460 4,460
3,500 to 4,000 2 9,370 4,685
4,000 to &,500 5 4,480 296
4,500 to 5,000 5 6,260 1,252

]
\.n
b

TOTAL 1,400,771 MEAN 5,537
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TABLE 6. LARGE LAKES WITH CRYPTODEPRESSIONS

Depth of
Maximum  Crypto-
Elevation Depth depression
No. Name (m) (m) {m)
8. ALEXANDRINA ] 5 4
12, ARAL 53 68 I5
13. ARGENTINO 200 300 100
21. BAIKAL 456 1,741 1,285
22, BAKER 2 230 228
26. BAY 2 6 4
27. BECHAROF 4 92 88
32. BIW A 85 103 18
33. BRAS D'OR 1 70 69
37. CARATASCA l 5 4
38. CASPIAN -28 1,025 1,053
41. CHAMPLAIN 30 122 92
45. CHILKA 1 5 4
58. DEAD -393 433 826
67. ENRIQUILLO -4l 2 46
73. EYRE -12 4 16
74. FAGNANO 140 449 309
85. GRAND 85 110 25
87. GREAT BEAR 156 452 296
89. GREAT SLAVE i56 625 469
10G. HURON 177 229 52
102. ILIAMNA I5 299 284
109. IZABAL 8 20 12
119. KURISCHES 1 7 6
122, LADOGA U/ 230 226
124. LLANQUIHUE 52 356 298
128. LUANG 1 6 5
131. MALAREN 1 64 63
132. MANAGUA 37 80 43
136. MARACAIBO 1 60 59
138, MELVILLE 1 256 255
139. MICHIGAN 177 282 105
143, MIRIM 1 18 17
153, NICARAGUA 32 70 38
158. NYASA 475 706 231
159. ODER | S 8
162. ONEGA 33 127 94
163. ONTARIO 75 245 170
165. PAIJANNE 78 95 17
167. PATOS 1 5 4
175. PONTCHARTRAIN 1 5 4
177. POYANG 10 20 10
187. SAIMAA 76 82 6
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TABLE 6, CONTINUED

Depth of
Maximum  Crypto-
Elevation Depth depression
No. Name (m) (m) {m)

191. SALTON -70 12 82
194. SAP 5 12 7
196. SCUTARI 5 60 55
208. SUPERIOR 183 407 224
210. TAI 3 5 2
213. TANGANYIKA 774 1,471 697
217. TAYMYR 3 26 23
238. VANERN Ly 106 62
239. VATTERN 88 128 40
MEAN 6l 218 157
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Figure 2,

DISTRIBUTION OF
LARGE LAKES IN
AFRICA

~-71 -



VISY LSVIH.LNOS
NI SINVYT 3DUVI
40 NOILNAIY1SIg

£ 2unbig

«o. .ﬂ&

10 o

-72-



py

NOINN 13IAOS
NI S3XVYT 30UV

40 NOILNAIY 1SIa

*h 9.nbiy

omﬂ V..

u\%x@




mﬁ_

$IMm
L r

o4

NOID3IY LSV3 ITA0IW/ NYINVEYILIQIW
NI S3MVYT IDUY

40 NOLLNaiul1sIq

H : 614
L 5 a.nbt




sTum

oﬂ.. ..

L ._. _-0-:_.

3doynd
NT STV 30HVT

40 NOlLLNalyLsIa

"9 2unbiy

~75-




(

N

Figure 7.
DISTRIBUTION OF
LARGE LAKES IN

NORTH AMERICA
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Figure 9.

DISTRIBUTION OF
LARGE LAKES IN

SOUTH AND CENTRAL AMERICA







