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What About This

Great Salt Lake?
III. Biotic Features

THE GREAT SALT LAKE ECOSYSTEM con sists of  
ap prox i mate ly 15,000 square miles of  water en vi ron ment, 
with nu mer ous islands and remote shorelines offering wild-
 life sanc tu ary from pred a tors and human dis tur bance. A 
gra da tion of  saline en vi ron ments and periodic fresh water 
fl ush ing have over thou sands of  years conceived a dy nam ic 
yet sta ble sys tem. The ecosystem responds to such vari ables 
as an nu al run off, sa lin i ty, tem per a tures, water cir cu la tion, 
nu tri ent bal anc es, cloud cover, and stream effl uent in con-
cert with bi ot ic fac tors such as disease, predation and birth 
suc cess. Great Salt Lake is tied to its neigh bor ing Wasatch 
Moun tains by ribbons of  ri par i an (water-based) habitats, 
critical for neo-tropical migrant song birds, rap tors, and 
riv er ine mammals. Many of  these ri par i an sub systems 
have been compromised by human activity, caus ing those 
re main ing to become magnifi ed in importance. Be cause 
Great Salt Lake is a ter mi nal lake, min er als, ef fl u ent and 
chem i cal pol lut ants are col lect ed and con cen trat ed in the 
sys tem. 
WETLANDS are among the most biologically pro duc tive 
systems in the world. Those of  the Great Salt Lake Ec o -
sys tem occupy ap prox i mate ly 400,000 acres, or nearly 3/4 
of  all wetlands in Utah, which in total com prise just over 1% 
of  the state. Pe ri od ic fl ooding, while in con ve nient to those 
who have cho sen to develop close to the lake, pro vides 
the ben e fi ts of  nutrient dispersal and plant re vi tal iza tion. 
Wet land ser vic es include sea son al fl ood wa ter stor age and 
ground wa ter re charge, wa ter pu ri fi  ca tion, wildlife hab i tat, 
and rec re ation al op por tu ni ties. The marsh es, pla yas, and 
upland veg e ta tion zone serve as crit i cal buffers to out side 
dis tur banc es. About half  (200,000 acres) of  Great Salt Lake 
wet lands are cur rent ly protected to some degree.
PROTECTED WETLANDS on Great Salt Lake are the 
74,000 acre Bear River Migratory Bird Refuge managed by 
the US Fish & Wildlife Ser vice, and several units man aged 
by the Utah Division of  Wildlife Re sourc es, in clud ing the 
following: Farmington Bay Waterfowl Man age ment Area 
(WMA), Harold Crane (Willard Bay) WMA, Lo co mo tive 
Springs, Ogden Bay WMA, Pub lic Shooting Grounds, Salt 
Creek, and Timpie Springs WMA. Wet lands pro tect ed by 
pri vate or ga ni za tions in clude the 1400 acre Gillmor Sanc-
 tu ary (Au du bon), the 3400 acre Great Salt Lake Shorelands 
Pre serve (Nature Con ser van cy), and those of  var i ous pri-
 vate duck clubs.
LIFE IN THE GREAT SALT LAKE SYSTEM in cludes 
species or subspecies of  8 am phib i ans, 19 rep tiles, 64 
mam mals, more than 250 birds, and hundreds of  plants, 
in ver te brates and mi cro or gan isms. In ad di tion to 23 spe cies 
of  fi sh found in fresher water pe riph er ies, the lake’s aquatic 
lifeforms in clude dozens of  species of  algae, bac te ria and 

protozoa, brine shrimp, and the egg-larva-pupa stag es of  
two Ephydra fl y spe cies. These organisms are par tic u lar ly 
critical to system-wide food webs.
PAST LIFE OF GREAT SALT LAKE, based on fossil 
ev i dence, included two types of  musk oxen, the mam moth, 
a horse, a camel, moun tain sheep, two types of  bison, and 
a giant bear. All are now extinct. Ar che o log i cal ev i dence 
sug gests that the wet lands formed around the east, north, 
and south shores of  Great Salt Lake provided sig nifi   cant 
re sourc es for both Native American and Eu ro pe an vis i tors 
and oc cu pants during the past 12,000 years.
PLANTS of  the Great Salt Lake system include fl ora typ i cal 
of  western riparian habitats and Great Basin en vi ron ments, 
plus a number of  halophytic (salt-adap tive) spe cial ists. 
Plants found in the immediate lake vicinity with stand 
stress es such as alternate fl ood and drought, vari a tions in 
water and soil salinity, extreme heat and evap o ra tion dur ing 
summer, and the ex treme cold of  winter. Some notable 
halophytes possessing varying levels of  salt tol er ance are 
Alkali Dropseed, Four-Winged Salt bush, Grease wood, 
Ink weed, Io dine Bush, Pickleweed, Salt Grass, and Shad-
scale. To cope with high salt con cen tra tions, many of  these 
plants control salt by excretion through leaf  glands; by leaf  
saturation, disposal and re growth; or by internal reg u la tion 
and storage.
BRINE FLIES exist as two species at Great Salt Lake, 
neither of  which bite or are inclined to land on peo ple. 
Be gin ning in spring, fe male fl ies each lay ap prox i mate ly 75 
eggs on the lake’s surface. These eggs hatch to grow into 
half-inch tube like lar vae, which feed on algae and even-
 tu al ly attach them selves to the lake bottom. The lar vae 
soon con tract with in their pu pal shells, each cre at ing an air 
bub ble that fl oats it back to the surface where the adult fl y 
emerg es. During sum mer the lake shores tes ti fy to brine 
fl y pro duc tiv i ty with masses of  empty larval cases washed 
upon the shore. An estimated 5,000 bil lion brine fl ies hatch 
at Great Salt Lake each year. At their sum mer peak, there 
can be 110 billion fl ies at any moment along 335 miles of  
lake shore line. Con trast ing with this abun dance, the brine 
fl y life span is just 3–4 days. During their brief  lives they 
eat great quantities of  algae, bacteria, and or gan ic waste 
from both brine shrimp and their own life pro cess es. The 
water cleans ing provided by brine fl ies has been said to be 
more ef fi  cient than a $75 mil lion sewage treat ment plant 
op er at ing at an an nu al cost of  $3 million. Brine fl ies re move 
about 120,000 tons of  or gan ic matter from the lake each 
year. Without the fl ies, it is believed algae would es sen -
tial ly take over the lake and Great Salt Lake as we know it 
would cease to exist. A note wor thy symbiotic re la tion ship 
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between brine fl ies and brine shrimp re lates to 
water clar i ty. Af ter shrimp have grazed much of  
the lake’s algae during sum mer, mid-lake waters 
be come very clear. This al lows more light to reach down 
to the lake bot tom, which then stim u lates the growth of  
blue-green al gae—the food of  the brine fl y larvae.

BRINE SHRIMP, Artemia franciscana, fi ll a huge niche in the 
lake’s food webs. Overwintering eggs (cysts) be gin hatch ing 
with the spring “bloom” of  green algae, the brine shrimps’ 
favored food. The newly-hatched fe males quick ly ma ture to 
begin giving birth to live young, called “nau plii.” With ideal 
conditions each female lives three months and con tin ues 
to pro duce several gen er a tions of  nauplii. Nauplii grow to 
the adult size of  ap prox i mate ly 10mm (.4") in two to four 
weeks. Sa lin i ty lev els of  12% to 19% seem to be ideal for 
Great Salt Lake shrimp. Brine shrimp con sump tion of  algae 
is largely responsible for the crystal clear wa ter observed in 
central portions of  the lake. By August or Sep tem ber, the 
females switch from bearing live young to again laying the 
hard-shelled eggs. The tiny eggs mea sure ap prox i mate ly 200 
mi crome ters (2/10 mil li me ter), yet are so highly adapt ed to 
wait out stress ful con di tions that they may re main dormant 
but viable for many de cades. With ad e quate food and tem-
 per a tures, each fe male lays between 10 and 25 eggs. Near ly 
all brine shrimp per ish by late fall, so the fate of  the en tire 
shrimp pop u la tion rests on the over win ter ing eggs. Each 
spring, Great Salt Lake ex pe ri enc es an oth er “in stant shrimp 
pop u la tion.” What seems to limit brine shrimp are avail able 
foods plus water tem per a ture and salinity. Re duced salinity 
also in creas es im pacts from the less salt-tolerant corixid, an 
in ver te brate pred a tor of  brine shrimp. We cur rent ly pos-
 sess very lim it ed knowl edge about other factors affecting 
brine shrimp, such as lake chem is try or pol lu tion. It is also 
un known how many eggs can be har vest ed from the lake 
with out impairing shrimp pop u la tion dy nam ics.

THE BRINE SHRIMP INDUSTRY began in the 1950s THE BRINE SHRIMP INDUSTRY began in the 1950s THE BRINE SHRIMP INDUSTRY
when adult shrimp were harvested for aquar i um food. 
Since the 1970s, cyst (brine shrimp egg) har vest ing has 
dom i nat ed. The cysts are col lect ed, dried, and canned 
for sale as food to shrimp—or prawn— farms over seas. prawn— farms over seas. prawn

Most of  the prawns consumed by people in 
the US come from those over seas farms, and 
over 90% of  the world’s brine shrimp eggs 
used to pro duce feed on these farms come 
from Great Salt Lake. Between 1980 and 1994 
glo bal prawn farm pro duc tion rose from 108 
mil lion to 1.5 bil lion pounds an nu al ly. To day 

over 50,000 prawn farms cov er 3,800 square miles world-
 wide, often resulting in loss es to wet lands, tid al fl ats and 
man grove forests.

BRINE SHRIMP CYST (EGG) HARVESTING usu al ly 
occurs October through January. 79 cyst-harvest permits 
are held by 32 companies on the lake. Per mits cost $10,000

each per year, plus a 3.5% state roy al ty tax. An average 10 
million pounds (wet weight) of  cysts are harvested an nu al ly. 
Dry, marketable cysts comprise approximately one-third of  
wet harvest weight. Utah State University es ti mates that in 
the 1994-95 season 40% of  the lake’s ap prox i mate ly 1.875 
x 1015 cysts were harvested at a rate as high as 300,000 lbs./
day. In 1995-96, and again in ‘96-97, to tals of  14.7 mil lion 
pounds of  cysts were removed from Great Salt Lake. In 
1997, -98 and -99 the lake’s adult shrimp pop u la tion fell 
sharply, re sult ing in many fewer eggs and harvest totals 
reduced to one-third that of  pre vi ous high-yield years. 
Harvests in 2000, -01 and -02 then rebounded with star-
tling all-time record yields of  19.9, 18.3 and 25.7 million 
lbs., respectively. Caus es for these fl uc tu at ing numbers are 
un cer tain, but seem to be related to temperature and salin-
ity, and their effects on the green algae shrimp eat. There is 
an on go ing study of  brine shrimp ecol o gy, funded in large 
part by fees paid by the harvesters. One of  the study’s goals 
is to de ter mine what lev els of  har vest are sus tain able for 
both hu man in ter ests and for sat is fy ing the lake’s eco log i cal 
needs, such as for that of  mi gra to ry birds.

BIRD LIFE at Great Salt 
Lake is of  global im por -
tance, earn ing the des ig -
na tion of  “West ern Hemi-
 sphere Shore bird Reserve.” 
The lo ca tion of  Great Salt Lake and its 15,000 square miles 
of  water en vi ron ment, its remote is lands and shore line, 
and 400,000 acres of  wet lands trans lates into what might 
best be de scribed as a “bird magnet.” Birds of  re gion al, 
na tion al, and in ter na tion al sig nifi   cance de pend on Great 
Salt Lake for res i dent feed ing and sanc tu ary, breed ing, or 
for mi gra to ry stop over. There are 2-1/2 times more birds 
at Great Salt Lake through the year than there are people 
in the entire state of  Utah! 5 mil lion birds, 250 mil lion birds, 250 mil lion spe cies, rely 
on the lake. The ecol o gy of  bird life at Great Salt Lake is 
one of  the most extraordinary ex am ples of  the rich web 
of  re la tion ships here between land and wa ter, food and 
sur viv al. (See the Friends of  Great Salt Lake com pan ion 
doc u ment in this series, What About This Great Salt Lake?: 
Bird Life for more specifi c in for ma tion.)Bird Life for more specifi c in for ma tion.)Bird Life

MAMMALS in the Great Salt Lake Ecosystem in clude the 
pronghorn an te lope, badger, bison, black-tailed jack rab bit, 
cottontail rabbit, coyote, deer mouse, kan ga roo rat, mink, 
mule deer, muskrat, porcupine, red fox, striped skunk, voles, 
and at least 49 other species.

THE LAKE’S SMELL is one of  its lesser but more no-THE LAKE’S SMELL is one of  its lesser but more no-THE LAKE’S SMELL
 to ri ous features. The odor is not from the lake itself  but 
from shoreline and underwater decomposition of  organic 
de bris. Because we have isolated it from the main body of  
the lake, Farmington Bay is a major culprit, where odors 
orig i nate from bac te ria fed by hu man-caused discharge 
from ag ri cul ture and sew age treat ment plants.

To learn more about Great Salt Lake, and for a listing of  publications from which much of
this in for ma tion was derived, see our What About This Great Salt Lake?: Resource List.
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