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What About This

Great Salt Lake?
II. Physical Features

LAKE LOCATION is within the Salt Lake Basin, in 
the northeast corner of  the Great Basin and within 
North Amer i ca’s Basin & Range Province. The lake 
lies upon a trench fi lled with up to two miles of  sed-
 i ments ac cu mu lat ed over millions of  years. It is the 
sixth largest lake in the US and fourth largest ter mi nal 
lake in the world. It is the Western Hemisphere’s larg-
est saline lake, fourth largest worldwide. 

LAKE SIZE at 4200 feet surface elevation is ap prox i-
 mate ly 75 miles long and 30 miles wide, with 335 miles 
of  shore line. It oc cu pies 1,680 square miles, or one 
mil lion acres, and con tains 15.4 million acre-feet, or 
fi ve tril lion gallons of  wa ter. Lake depth av er ag es 13 
feet, with the deep est part just over 30 feet. Dur ing 
the past 150 years Great Salt Lake’s size has fl uc tu at ed 
be tween 915 and 2425 square miles. 37% of  the lake 
area lies in Gun ni son Bay, which is the “North Arm” 
defi ned as the lake region west of  Prom on to ry Point, 
north of  the UPRR northern causeway. The re main ing 
63% of  the lake area is comprised of  Gil bert Bay 
(some times loose ly re ferred to as the “South Arm”), 
Bear Riv er Bay and Farm ing ton Bay.

THE GREAT SALT LAKE WATERSHED pres ent ly 
drains 21,540 square miles in parts of  three states. 
An av er age annual infl ow of  2.9 million acre-feet is 
pri ma ri ly from the Bear (40%), We ber-Ogden (13%), 
and Jor dan (13%) Riv ers, sup ple ment ed by internal 
springs (3%) and di rect pre cip i ta tion (31%). 95% of  
all stream in fl ow enters, and be cause of  the UPRR 
northern cause way is largely con fi ned to, re gions south 
and east of  Promontory Point. 

THE UNION PACIFIC RAILROAD NORTH ERN 
CAUSEWAY is a 21 mile east-west rockfi ll struc ture CAUSEWAY is a 21 mile east-west rockfi ll struc ture CAUSEWAY
built in 1959 to serve as a railroad short cut. With only 
two built-in 15' cul verts plus a 290' shal low fl ood-
re lease breach add ed in 1984, this cause way inhibits 
water and nu tri ent exchange. It also ac counts for dif-
 fer enc es in both sur face el e va tion and salinity be tween 
the North and South portions of  the lake.

LAKE SALINITY results from transportation of  
min er als contained in water entering the ba sin. Water 
is con stant ly evaporating, but minerals remain trapped.  

Salinity is 8–13% in Gil bert Bay, in  a generally down-
 ward trend from since 1995. Salinity in Gun ni son Bay 
(the “North Arm”) re mains fairly sta ble at 27–28%. 
Due to cause way constrictions, Bear Riv er and Farm-
 ing ton Bays usually fl uctuate be tween 3 and 6%.

LAKE LEVEL has varied his tor i cal ly from a record LAKE LEVEL has varied his tor i cal ly from a record LAKE LEVEL
low (4191 ft.) in 1963 to record highs (nearly 4212 ft.) 
in 1873 and 1987. The lake may have reached up to 
4217 feet around 1700 AD. The size of  Great Salt Lake 
at any time results from the equi lib ri um be tween wa ter 
in put (+) and evaporation (–). A self-adjusting mech a -
nism ex ists whereby lowering lake levels cause pro gres -
sive ly diminished water loss from evap o ra tion, both 
be cause of  the re duced sur face area and the low ered 
evap o ra tion rate of  saline water. Con verse ly, wa ter loss 
through evaporation in creas es dis pro por tion ate ly as 
the lake’s surface area increases and salinity decreases. 
The lake’s typical evap o ra tion rate is es ti mat ed to be 
ap prox i mate ly 2.9 million acre-feet, or nearly 4 feet 
of  depth, per year. Diversions and de vel op ment on 
the lake’s tributary system have re duced the av er age 
lake level several feet in the past 150 years.

LAKE BONNEVILLE was the fresh water pre de -
ces sor to Great Salt Lake, 29,000–14,600 years ago. 
Rough ly 19,000 years ago its size peaked at 346 miles 
long, 145 miles wide and 1,230 feet deep. At that time 
Bonne ville occupied over 20,000 square miles of  what 
are now western Utah and parts of  Idaho and Ne va da. 
17,300 years ago, outpouring from a break at its north-
 east ern edge—an area now known as Red Rock Pass 
in Idaho—lowered the lake by nearly 400 feet (Provo 
Level). Subsequent pe ri ods of  dri er climate caused the 
lake to further shrink in stages now re vealed as ter-
 rac es on hills and moun tains sur round ing the Salt Lake 
Basin. Four major shore line el e va tions are, in order 
of  cre ation:  Stans bury Lev el (4445 ft.), Bonne ville 
Lev el (5250 ft.), Provo Level (4870 ft.), and Gil bert 
Lev el (4275 ft.). Be cause of  “crust al re bound,” both 
the Bonne ville and Provo shore lines today ap pear at 
high er el e va tions in central parts of  the lake basin 
than around the edg es. Today’s Great Salt Lake is a 
Bonne ville rem nant, in fl uc tu at ing ex ist ence for the 
past 14,000 years.  
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ISLANDS OF GREAT SALT LAKE include from 
larg est to smallest (with acreage): Antelope (23,175), 
Stansbury (22,314), Fremont (2,945), Carrington 
(1,767), Gunnison (163), Dol phin (60), Hat (or Bird, 
22), Badger (6), Cub (1), Egg (<1) White Rock (<1), 
Strong’s Knob (<1), and Black Rock (<1). The fi rst 
four have his tor i cal ly served as live stock rang es, the 
fi rst three plus Gun ni son have also served as homes 
to set tlers. Gun ni son, Hat, Egg and White Rock are 
par tic u lar ly im por tant bird nest ing sites.

OOIDS AND OOLITIC SAND are names given 
to the tiny pearl-like particles that make up many 
of  the lake’s beaches. High salt concentrations com-
bined with warm wa ter and wave ac tion re sult in a 
process of  “re verse sol u bil i ty,” where up on chem i cals 
pre cip i tate out of  so lu tion around small mineral or 
organic nu clei. This con cre tion pro cess continues to 
build the off-white ooids. Ooids some times bond with 
car bon ates of  cal ci um and mag ne sium to form rock 
called ara go nite (CaCO3).

WEST DESERT PUMPS are located near Hogup 
Ridge, about 12 miles west of  Lakeside. Activated 
in 1987 in re sponse to ris ing lake levels, the pump-
 ing sta tion was built in 9-1/2 months at a cost of  
$71,700,000. Three pumps with 10 ft. di am e ter im-
 pel lers are each pow ered by a 16 cylinder nat u ral gas 
powered engine. Pump out put reaches a com bined 
1.2–1.6 million gal lons/minute into a 4.2 mile outlet 
canal. Between April 1987 and June 1989, 2.7 mil lion 
acre feet of  water were dis charged into New found land 
Evaporation Ba sin, cre at ing a 320,000 acre “lake” 500 
square miles in size with an average depth of  2.5 feet. 
During this pro cess, 700 million tons of  lake salt were 
ul ti mate ly trans ferred to the West Desert. The pumps 
are served by 25 miles of  dikes, a 37 mile nat u ral gas 
pipe line and a ten mile access road. The pumps are not 
operating at this time. Great Salt Lake oth er wise out-
fl ows nat u ral ly into the West Desert at ap prox i mate ly 
4215 feet, an el e va tion higher than present air port 
run ways and other roads and de vel op ments.

GREAT SALT CHEMISTRY includes 15 natural 
salts, such as chlorides and sulfates of  sodium, mag-
 ne sium, potassium, and cal ci um. On any given day, 
nearly 4-1/2 billion tons of  dif fer ent lake salts are 
in so lu tion. In an average year, 2.2 Million ad di tion al 
tons of  dissolved minerals fl ow into the lake —the 
equiv a lent of  70,000 rail road boxcars.

WATER TEMPERATURES in Great Salt Lake gen-
 er al ly range, in degrees Fahrenheit, between the up per 
20’s in January to near 80˚ during late summer.

MINERAL EX TRAC TION at Great Salt Lake is 
con duct ed by six mining com pa nies, ex tract ing near ly 
two million tons of  chemicals per year. To get the 
chem i cals out of  the lake, water is removed from diked 
ponds by evaporation, which on a hot sum mer’s day 
occurs at the rate of  200 tons of  water per minute. 
There are over 85,000 acres of  diked evap o ra tion 
ponds in Great Salt Lake—com pris ing an area twice 
that of  San Fran cisco. The lake con tains 32 mineable 
minerals. Po tas si um Sulfate (K2(K2(K SO4) is one of  the more 4) is one of  the more 4
profi  t able min er als, shipped do mes ti cal ly and abroad 
for fer til iz ers. Oth er mined minerals in clude Com mon 
Salt (NaCl), used for cattle feed, food pro cess ing, wa ter 
softeners, high way salt; Magnesium Chlo ride (MgCl2), 2), 2
used for high way de-icing, road dust sup pres sion, in-
 dus tri al use; Mag ne sium Metal (Mg), used for light weight 
struc tur al metal al loys, fl ares, phar ma ceu ti cals; Chlo rine 
Gas (Cl), used for bleach es, water treatment; So di um 
Sul fate (NaSO4), used for pa per pro duc tion, glass, 4), used for pa per pro duc tion, glass, 4
ce ram ics, detergents; and Cal ci um Sulfate or gypsum 
(CaSO4), used for plas ters, wall board, fer til iz ers. 4), used for plas ters, wall board, fer til iz ers. 4 Oil 
ex trac tion has been min i mal, with none oc cur ring now. 
Sand and grav el are mined at nu mer ous lo ca tions, par-
 tic u lar ly along the rem nant del tas and Pro vo Shore line 
of  ancient Lake Bonneville.

To learn more about Great Salt Lake, and for a listing 
of  publications from which much of  this in for ma tion was 

derived, please see our Resource List.


