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Historic and Modern Distribution of  Shore - Fringing Wetlands,
Mono Lake,  California*

A report  to

The Cali fornia State Water Resources Control Board
and

Jones  and S t okes ,  Assoc iat es ,  Sacrament o

1. Intr oduc tion

Mono  Lake  is  a  sa line /alkaline water  body that  abut s t he  east ern

escarpment  o f California 's  Sier ra Nevada (Figure 1) . Under  na t u r a l

condit ions t he level o f this hydrographically closed lake fluctuat es widely in

response t o  changes in t he  relat ionship between inflow and evaporat ive lo ss.

Since 1940,  inflow to  t he lake has diminished due t o  water  diver sions by t he

Los Angeles Department  of Water and Power (DWP) . These d iversio ns have

forced the lake to  drop 45 vert ical feet  -  -from an elevat ion of 6417 ft  above

sea level in 1940,  to  6372 ft  in 1982 (Figure 2) .

Pr io r t o  diversions,  t he lake was in many places fringed with wet lands o f

three general types - - freshwater  marshlands (dense concent rat ions o f rushes,

grasses,  sedges,  and o ther  marsh veget at ion growing in st anding water ) ; wet

meadows ( luxur iant  st ands o f gramino id veget at ion growing from moist ,  but

* A copy of this r epor t  has been placed in the Water  Resources Center  Archives, U.C. Berkeley.

Cite thusly: Stine, Scott, 1992. Historic and modern distribution of shore - fringing wetlands, Mono Lake, California.
Report to the California State Water Resources Control Board, and Jones and Stokes Associates, Sacramento, 59 pp.
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not  flooded, ground); and lagoons ( fresh-  to  brackish -water ponds t ypically

separa t ed  fro m t he  lake by a ba r ,  be rm,  o r  o t he r  embankment  cons t r uc t ed

by waves and longsho re  cu rrent s ) . (These definit ions,  rather  t han t he U.S.

Fish and Wildlife  Service definit ion of wet lands,  are used t hroughout  t his

report ). In mo st  cases t hese wet lands were natura l,  t hough a few owed

the ir  exist ence t o ,  o r  had been mod ified by,  human manipu lat io n o f t he

hydrography ( t hro ugh eit he r  ir r iga t ion,  excavat ion,  o r  impoundment ) .

The drop in lake level induced by t he DWP's operat ions alt ered t he

hydro logy and geomorpho logy o f t he Mono  shorelands. These alt erat ions,  in

tu rn,  caused  changes in  t he  na tu re ,  dist r ibut io n,  and  ext ent  o f t he

lake - marginal wet lands. Some wet lands were lo st ,  while  o thers were

enlarged o r  newly creat ed. This  r epo r t  do cument s  t hese changes ,  and  o t he r

hydro logy-  relat ed changes in lake - marginal phenomena, t hat  co incided with

the drop  in lake level between 1940 and 1982. The repo r t  is  based on

writ t en and anecdo ta l his to r ical acco unt s,  maps ,  and  ae r ial pho to gr aphs o f

the Mono  Basin. The nat u re  and d is t r ibu t io n o f wet lands  in  1940  and 1982

are shown on Plat e  1 . The Fairchild  Aviat ion aer ial pho tographs o f 1930,  t he

U.S.  Forest  Service aerial photos of 1940, the U.S. Fo rest  Service aer ial

pho tos of 1982,  and t he provisional U.S.  Geo logical Survey t opographic maps

(1:12, 500 - scale) of 1986 (based on aerial photos of 1982),  provided the

basis fo r  t he po lygons shown on Plat e  1 . To  explain t he  changes t hat

occurred between 1930 -40 and 1982,  o ther  aer ial pho tos were used. T hese

inc luded se t s fr om 1952, 1956 , 1964 ,  1968, 1972 ,  1973 ,  and  1974 .

4



2. Background

The Historic Fluctuat ions of Mono Lake

The per iod fro m 1885 to  1919  brought  relat ively high precipit at ion and

runoff to  the east  -  cent ral Sierra Nevada,  fo rcing Mono Lake to  rise -24

vert ical feet . In July of 1919 the lake at t ained it s  "Histo r ical High St and" o f

6428 feet  (Figure 2).

Mono  Lake  r emained nea r  it s  hist o r ic  high s t and  unt il 1924 ,  t hen began

to  fall in response t o  the low runoff o f t he Dust  Bowl years. By December  o f

1929 and January o f 1930,  when Fairchild  Aviat ion o f Los Angeles produced

the fir st  complet e aerial photographic coverage o f Mono  Lake and it s

sho relands,  t he lake had declined 9 feet  t o  an elevat ion o f 6421 feet . T he

lake co nt inued t o  fall t hrough 1934,  t hen ro se slight ly in response t o  t he

return o f wet t er  condit ions. In June o f 1940,  when t he Unit ed St at es  For est

Service produced their  ear liest  set  o f aer ial pho tographs o f t he Mono  Basin,

the lake stood at  an elevat ion o f 6417 feet .

Five months lat er ,  in November  o f 1940,  t he DWP began to  operate  it s

dive rs io n syst em. By 1952 (a wet  year  in which Mono  Lake rose

approximately 1.5 feet )  the lake surface stood at  ~6409 feet ; in  19 58

(ano ther  wet  year characterized by a -  1 .2 - foot  rise in lake level)  it  stood at

6402 feet ; and by t he end o f 1966  the  lake had declined  t o 6387 feet .

Monumental runoff in 1967 and 1969 fo rced t he lake t o  r ise  3 .3  feet ,  t o  a

level of -6390 feet . (As descr ibed below,  t his t ransgression,  as well as t he
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t ransgression of 1952,  proved impor t ant  in alt er ing t he hydro logy o f t he

shor elands . ) Over  the next  dozen years t he lake fell an addit ional 18 feet ,

reaching it s  "histo r ical low st and" o f 6372 feet  ear ly in 1982. (The U.S.

Forest  Service produced aer ial pho tos o f t he basin sho rt ly aft er  t he lake

at t ained t his low st and. ) Abnor mally high runo ff bet ween 1982  and  '86

inst igat ed a  9 - foot  t ransgression. (This t ransgression,  t oo,  alt ered t he

shorelands in a  hydro logically significant  way. ) With t he except ion o f some

mino r  seasonal fluc tuat io ns ,  t he lake has been falling since 1986 ,  and

cur r ent ly s t ands  a t 6374 feet  (Figure 2).

Climati c  Cont ext

The wet lands t hat  fr inge Mono  Lake  are sust a ined by su rface -  and  /o r

gro undwat er  t hat  o r igina t es as pr ec ip it at io n in t he su rr ounding  hills  and

mo unt ains ,  dis t ant  fr o m t he  lake  mar g in. At  none of t he wet land sit es is t he

veget at ion o r  the st anding water  maint ained so lely by on -sit e  rain-  o r

snowfall. Average annual precipit at ion t o t als in t he immediat e  vicinit y o f t he

lake are meager ,  decr easing fr om appro ximately 12 inches along the west

sho r e ,  t o  ju st  - 6  inches  in  t he  no r t heas t  quadr ant . Int e rannua l va r iat io ns  in

runoff are high,  ranging from 25% to  220% of no rmal (Vorster , 1985).

Climat ic  condit ions had been abnormally dry fo r  several years p r io r  t o

1929 -30, when Fairchild  Aviat ion produced the first  aer ial pho tographs o f

t he  bas in. Condit ions had been relat ively wet  fo r  several years pr io r t o  1940,

when the  fir st  Fo rest  Service  pho tographs were t aken,  and prior to 1982,

when the Forest Service produced the photos depicting the historic low

stand.
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Geolog ic  Cont ext

Over  t he past  sever al millio n years,  t he mount ains t hat  encircle  t he Mono

Basin have  shed  sediment s  fro m the ir  slopes,  par t ially filling t he depression

with perhaps 5000 feet  o r  mo re o f debr is. Mono  Lake and it s  sho relands

occupy this basin - fill.

Toward t he middle o f t he basin t he fill is  composed pr imar ily o f

lacust r ine  s ilt s  and  c lays ; nea r  t he  bas in marg ins  t hese fine  lake sediment s

int er finger  with coar ser  a lluvium,  and with lit t o ra l sands and gravels. In a

general sense,  t he  fine sediment s o f t he lake bo t tom (and fo r mer  lake

bo t t om) co ns t it u t e  aquit a rds t hat  t r ap  and  impede t he flow of water ,  while

the coar ser  mate r ials ac t  as  aqu ifer s t hat  convey wa ter . Complicat ions t o

this generalized scheme  o f gr oundwater  co nveyance  and impedance do

occur . A single lacust r ine unit ,  fo r  inst ance,  may cont ain layers o f air fall

t ephra  t ha t  ar e capable o f t rans la t ing  subst ant ial amo unt s  o f wa te r .

Hydrogmphic  Cont ext

Under  natu ral condit ions,  five perennial st reams feed Mono  Lake. T he

three largest  o f t hese,  Rush,  Mill,  and Lee Vining creeks, flow from their

Sie r r an sources ac ro ss  g laciat ed bedr ock,  t hen t hr ough canyons cu t  into

their  highst anding,  la t e  Pleistocene delt as,  t hen finally across t heir  Ho locene

delt as,  befo re reaching Mono Lake. The o ther  perennial st reams-  -

Dechambeau and Post  Office creeks -  -are relat ively small. T hey flow from

unglacia t ed bedr ock  canyons ,  t hen acro ss a lluvial fans,  t o  t he lake. Upon

leaving the bedrock, all five o f t hese st reams loose a por t ion o f t heir flow to
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t he permeable alluvium that  const it ut es t he wa lls and floo rs  o f t heir

cha nne ls .

A number  o f o ther  st reams-  -most  no t ably Wilson,  Bridgepor t ,  Rancher ia ,

Rat t lesnake,  and  Co t t onwo od  cr eeks ,  but  inc luding o t he r ,  unnamed,

st reams-  - flow ephemerally toward Mono  Lake. Typically t hey wither  into

the ir  per meable  alluvial fans some d is t ance abo ve t he  lake,  and so  seldom

reach t he  sho r e line . A por t ion o f t he water  lo st  t o  t he ground by bo th t he

per ennia l and  t he  ephemera l s t r eams r eappear s a s  it  near s  t he  lake  marg in,

creat ing wet lands (see below) . The shorelands in t he immedia t e  vicinit y o f

the creeks,  par t icular ly along the margins o f t he lat e  Pleistocene delt as o f

Rush,  Mill,  and Lee Vining creeks ,  are t hus par t icular ly prone t o

groundwater  flow. 1

The wate r  t hat  sust a ins Mono  Lake 's  wet lands  comes no t  o nly from

st reams,  bu t  fro m diffuse r unoff t hat  ent er s t he  basin's  a lluvia l fill fro m the

su rr o unding mo unt a ins,  and fro m t he  re la t ively mino r  amo unt  o f

precipitat ion t hat  falls direct ly on t he fill. These  g roundwate r  sou rces

sus t ain a  high wat er  t able ,  if no t  act ual we t lands,  ar ound much o f t he lake.

Geomorphic  Context

While  t he clima te and hydrography p roduce and  deliver  t he wa ter  t o  t he

basin fill,  and while  t he geo logy and st rat igraphy dict at e  how the water  is

t ranslat ed lakeward,  it  is  t he geomorpho logy ( landfo r ms,  fault s ,  sho reland

gradient s,  e t c . )  t hat  det ermines t he nature,  locat ion,  and size o f t he
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individua l wet lands ar o und t he  lake . A discussion o f the different

geomor phic facto r s t hat ,  ind ividua lly o r  in t andem,  influence t he d ist r ibut ion

of the Mono  Lake wet lands,  fo llows.

Sho r eland  g r ad ient s . The gradient  o f t he  sho re lands t hat  encircle  Mono

Lake p lays an impor t ant  ro le  in t he d ist r ibut ion,  and  par t icular ly in  t he size,

o f t he  lake 's  mar shlands and wet  meadows. This is  so  fo r  two  pr imary

r easo ns : Firs t ,  t o  sust ain such wet lands ,  t he  lands  mus t  no t  dr ain a t  a  r at e

fast e r  t han t he  wat e r  can be supplied . Because st eeply sloping  lands t end t o

be readily and rapidly dr ained,  freshwater  mar shes  are  mos t  likely t o  fo rm

on gent ly sloping lands. Secondly,  because  t he  gro undwater  t able t ypically

r ises t oward  t he g round sur face in t he lakeward dir ect ion,  and reaches t he

surface at  o r  immediat ely upslope from the lake margin,  low-  gradient  lands

will produce a band o f we t  gr ound  wider  t han t hat  produced  on st eep lands,

all o the r  condit io ns  remaining  equa l.

With t he except ion of a  few sit es (see below),  t he gradient  o f the lands

that  sur round Mono  Lake decreases in  t he lakeward dir ect ion. On t he

southern margin o f t he lake (specifically,  a t  South Tufa) ,  fo r  example,  t he

gradient  o f lands lying between elevat ions o f 6420 feet  and 6415 feet  ( t hat

is ,  within t he elevat ion int erval occupied by t he sho reline between the years

1938 and 1947) ,  is  approximately 56 feet  per  mile; it  decreases t o  ar ound

25 feet  per mile in t he elevat ion int erval 6395 -6400 feet  ( t he int erval

occupied  by t he  sho reline between 1959 and 1962) ,  and t o  12  feet  per  mile

in the interval 6372 -6375 feet  (near  t he histo rical low st and of 1981 -82,
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and  wher e t he lake st ands t oday) . These  same int e rvals o n t he east er n side

of the lake (at  Warm Springs)  are charact er ized by gradient s o f 42 feet  per

mile,  16 feet  per  mile ,  and 12 feet  per mile ,  respect ively; on t he no r the r n

shorelands (near  Br idgepor t  Creek)  t hey decline from 14 feet  per  mile,  t o

12 feet  per  mile ,  to  6 feet  per  mile ,  respect ively; and on t he  wes t e rn

shorelands ( near  t he o ld  County Mar ina)  t hey dec rease from 250 feet  per

mile,  t o  125 feet  per  mile ,  to  23 feet  per  mile,  respect ively. T hus ,  in  a

gener al sense ,  fo r mat io n and  maint enance  o f wet lands t hat  owe t he ir

exist ence t o  a  high water  t able (as opposed t o ,  say,  t he ponding o f sur face

water )  have been favored as t he lake has fallen t o  lower  elevat ions in modern

t ime (St ine, 1987) .

Delt a  gr adient s . The Mono  delt as represent  except ions t o  t he

above -  described generalizat ion that  sho relands flat t en in t he lakeward

direct ion. Each o f t he main delt as (i. e .  on Rush,  Mill,  and Lee Vining

creeks)  is characterized by a relat ively low gradient  (-  1 %) surface (the "delta

plain ") that  ext ends lakeward to  an elevat ion of 6400 feet . At  t hat  level

each delta  plain gives way to  st eep ( from -8% to  -20 %) surface ( t he "delt a

front  ") t hat  extends deep into the lake. As long as t he lake surface occupies

the gent ly sloping delt a  pla ins ,  t hese feat ures can maint a in a  high wa ter  t able

and  supp o r t  mar s hlands  a nd  lago o ns . When the lake  surface dro ps below the

level o f t he delt a  p lains,  in cont rast ,  t he delt a  wet lands disappear ,  no t  only

because t he lake-  suppor t ed water  t able fo llows the receding shoreline,  but

because t he drop  in lake  level causes t he st reams to  incise,  cr eat ing a  "delt a

t rench" t hat  saps t he gr oundwater  from bo th sides o f t he newly deepened
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channe l (St ine,  1987) .

Format ion and Dist r ibut ion o f "Lit to ral Springlines". Energy exer t ed at

the sho reline of a  lake by waves and long -shore (lit t oral)  currents is

expended through the erosion,  o r  t he t ranspor t at ion /deposit ion,  o f

sediment  (lit toral drift ) . Through eit her  erosion o r  deposit ion,  t he

sho re lands  o ver  t ime assume a gr ad ient  t hat  pe rmit s t he  mos t  effic ient

t ranspor t  of the given supply o f lit t oral dr ift . Sho re lands  t ha t  a re  e it her  a t ,

o r  less  t han,  t he equilibr ium gr adient ,  and t hat  ar e choked with dr ift ,  t end

to  be charac t er ized by deposit ional processes. These  result  in t he fo rmat ion

of berms and bars and,  lo cally,  t he consequent  development  o f lagoons (see

below). St eeply inc lined  shor e lands ,  and  sho r elands swept  by

"sediment -  st arved" current s,  in cont rast ,  t end t o  be charact er ized by

eros iona l pr ocesses. In ways desc r ibed  in t he fo llowing  parag raphs,  such

erosion can give rise to  "lit t oral springlines ".

The amount  o f lit t o ral e rosio n t ha t  occurs at  t he sho reline depends  on,

among o ther  factors,  whether  t he lake is  r ising o r  falling. A receding

shoreline is  capable o f eroding only a  narrow wave -cut  plat fo rm,  and t hus,

only a  minor  cliff. Width o f t he plat fo rm is limit ed because,  as waves move

across it  t oward shore,  t hey expend their  energy as fr ict ional drag on it s

su r face . Once t he plat fo rm reaches some cr it ical width,  insufficient  wave

energy remains at  sho reline t o  accomplish fur ther  backwear ing o f t he cliff,

and widening  o f t he plat fo rm ceases. When the  lake r ises,  in cont rast ,  waves

lose cont act  with the exist ing plat form and bat t er  t he cliff,  causing it s
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ret reat . The waves o f a  r ising lake t hus creat e  a  relat ively broad plat fo rm

that ,  depend ing o n t he erodibilit y o f t he subst rat e ,  may widen unt il t he

t ransgr ession ceases (St ine,  1987) .

As shown schemat ically on Figure 3,  erosion o f a  p lat fo rm dur ing a r ise  in

lake level can result  in the distal t runcat ion o f one o r  more water  -  bear ing

st rata ,  t hus creat ing springs o r  seeps at  t he cW11ine. Where found at  Mono

Lake,  lit to ral spr inglines can ext end fo r  t housands o f feet  along a contour .

They are found,  discont inuously,  a t  five dist inct  e levat ions aro und the Mono

sho r e lands . Each co rresponds t o  a  cliffline cut  dur ing a recent  r ise  in lake

level. The highest  and most  prominent  o f t he five clifflines lies at  6428 feet ,

and was cut  as t he lake rose t o  it s Histo r ical High St and o f AD 1919. T he

second o f the prominent  clifflines (elevat ion -6409 feet )  was fo rmed dur ing

the 1.5 -foo t  t ransgression o f 1952; the third (at  6402 feet ) owes it s

existence t o  the 1.3 - foot  lake t ransgression o f 1958; the four th (at  6390

feet) to  the 3.3 -foot  lake t ransgression of 1967 -69; and the fift h and lowest

of t he prominent  clifflines lies at  an elevat ion o f 6381 feet . I t  was  cut  dur ing

the t ransgression of 1982 -86.2 Lit t oral springlines charact er ize (or  have

histo rically charact erized) each o f t hese prominent  clifflines over  a

subst ant ial po r t ion o f t heir  lengt h.

For mat io n and  Dist r ibut ion o f Fault line  Seeps  and Spr ings . The Mono

sho r elands  a re  bisec t ed  in  numer ous  places  by fault s . For two different

reasons,  t he  fault s  t end  t o  be a reas o f spr ings  and seeps. Firs t ,  t hey can act

as conduit s along which water  from deep lying,  o therwise confined,  aquifers

can r ise  t o  t he  g round  surface. Seco ndly,  d isp lacement  along  the  fault  can
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result  in t he disrupt ion of aquifer  cont inuity,  result ing in t he "damming" o f

water -  bear ing st rata at  depth. This can cause spr ings t o  fo rm no t  only along

the ground break it self,  but  dozens o r  even hundreds o f feet  t o  eit her side o f

the break .

Along some o f t he shoreland fault s ,  wat er  issues from (o r from near)  t he

t race as a  seep o r  spr ing. At  o thers t here is  no  apparent  sur face flow,

though a band o f relat ively luxurient  veget at ion co inciding with the t race

evidences t he pr esence o f abundant  wa te r .

Many o f t he sho reland fault s  are so lit ary features,  const it ut ing a single

linear  break,  t his t ype includes  t he - dozen no r th-  t rending breaks t hat  lie

between the Sou th T ufa Grove and Warm Spr ings  alo ng t he lake 's  southern

sho r e . Other  fault s  occur  in t ight ly packed groups t ha t  run parallel,  and /o r

at  an oblique angle,  t o  one ano ther  (e.g.  in t he vicinity o f the Lee Vining Tufa

Grove).

In general,  t he spr ings t hat  issue from the fault s  o f t he Mono  shorelands

are  cha ract er ized  by mo dera t e  t empera tu res. At  a few sites (e.g.  Warm

Springs on t he nor theast  shore,  Ho t  -  spr ing Cove on Paoha Island, and Ho t

Tower  Spr ing on t he no r th sho re) ,  warm-  t o  ho t  water  emanat es from the

faults .

Fo rmat ion and Dist r ibut ion o f Lagoons . On relat ively low- gradient

shorelands a round  Mono  Lake t here is  a  t endency fo r  wave-  and
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curr ent -  t ranspo r t ed  sed iment s t o  accumulat e  at ,  and  immedia t ely abo ve,  t he

shoreline as elongat e "lit t o ral embankment s" (e .g .  hooks,  bar r ier  bars,  and

ber ms) . Such embankment s  can impo und  wa t e r  o n t he ir  landwar d  s ide ,

creat ing lagoons - -ponds lying adjacent  to ,  and typically in hydrost at ic

equ ilibr ium wit h,  t he  lake.

Deposit ion o f lit t o ral embankment s is  favored within par t icular  elevat ion

int ervals,  and in cer t ain sec to rs,  o f t he Mo no  shorelands. They a re

par t icular ly well developed along the lake 's  no r thern sho re,  where t he

prevailing clockwise longshore current s t ranspor t  massive amount s o f gravel

and sand eroded from the flanks o f t he Black Po int  cinder  cone. T hese

berms of Black Po int  cinder  are rest rict ed to  elevat ions above 6400 feet  (t he

elevat ion at  which a declining Mono Lake withdraws from the flank o f Black

Po int ,  t hus cut t ing o ff t he supply o f volcanic sand and gravel t o  t he longshore

current s) ,  and below 6436 feet  ( t he elevat ion at  which t he Mono shoreline,

immediately down -  current  from Black Po int ,  t akes an abrupt  no rthward

bend,  fo rcing the longshore current  t o  drop it s load o f cinder) . I t  is  behind

these  berms o f t he no r thern sho relands  t hat  Mono  Lake 's  larges t  lagoons

have hist o r ically occurred.

Smaller  lagoons have fo rmed histo r ically on t he plains o f t he Rush,  Mill,

and Lee Vining creek delt as. The  impounding ber ms are  co mpo sed  o f

cobbles,  gravels,  and sands t ha t  were t ranspor t ed t o  t he  sho r eline by t he

st r eams,  t hen r ewo rked by waves and  lo ngsho re  cu rr ent s. At  an elevat ion of

6400 feet ,  t he low-  gradient  delta  plains give way to  high- gradient  delta
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fronts,  which are t oo  st eep to  promote the fo rmat ion o f large lit to ral

e mb a n k me n t s . Berm fo rmat ion on t he delt as at  e levat ions below 6400 feet

is  re st r ic t ed t o  a  small area at  t he st ream mo ut h.

Lit t o ral embankment s (and t hus lagoons)  are rela t ively rare along o ther

por t ions o f t he lake sho re. Where t hey do  occur ,  t hey are small,  shallow,

and  highly ephemera l fea tur es,  pers ist ing o nly hour s o r  days. Format ion o f

ber ms in t hese o ther  ar eas  is  hindered  by s t eeply sloping shore lands,  and / o r

feeble longshore current s,  and /o r  a  dear th o f sediment  supply (St ine,  1987) .

3.  Shoreline - Fringing Wetlands at Mono Lake, 1930 -1982

Int roduct ion

During t he  la t t er  st ages o f t he t ransgr ession t ha t  culminat ed in t he

Histo r ical High S t and,  t he lake flooded  lands t hat  had no t  been inundat ed fo r

three centur ies (St ine,  1990a) . The r ising saline /alkaline waters quickly

killed all newly flooded shoreland veget at ion. By July o f 1919,  when the lake

at t ained it s  high st and,  a  well-  defined veget at ion t r imline encircled t he lake,

with t r ees,  shrubs ,  o r  he rbaceous g rowth s t anding  landward o f t he sho r eline,

and bare ground (or  at  least  ground devoid o f living vegetat ion)  t o  the

lakeward . These barr en gro unds became exposed as t he lake withdrew from

it s Histo r ical High St and.

In 1930 and 1940,  t he t imes depict ed on t he ea r liest  aer ial pho tos o f

Mono Lake, t he newly exposed lands were being co lonized locally by wet land

veget at ion. Also  in evidence were extensive lagoons. In ways descr ibed
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below,  t hese different  wet land environment s over  t he next  half -  century

wo uld change  mar kedly in  bo t h ext ent  and  d is t r ibut io n. The following

sect ions det ail t he histo ry o f t he wet lands around Mono  Lake.

Lagoons

Lagoons o f the Nor thern Mono Shorelands. Ear ly maps  and  pho t os o f t he

Mono  Basin sho w clear ly t ha t  t he lake 's  no r t hern sho r e,  from Rancher ia

Gulch t o  a  po int  - 2  miles sou theast  o f Su lphur  Pond,  was char act er ized  by a

disco nt inuo us  chain o f lagoo ns dammed  by a ber m on t he ir  lakeward  s ide.

These lagoons  fluctuat ed in size,  gro wing dur ing lake t ransgr essions (and

merging with t he lake when the sho r eline exceeded an elevat ion o f 6436

feet ,  an event  t hat  has no t  occu rred within his to r ic  t ime) ,  and  shr inking

dur ing lake recessio ns ( and ult imate ly desiccat ing when the lake  dro pped

below 6405 feet ). These lagoons were used ext ensively by water fowl

(Eldon Vest al,  Wes Jo hnson,  Don Banta,  pe rs.  comm. , 1991).

The berm tha t  impounds t hese  no r th - sho r e lagoons has exist ed in  it s

present  fo rm fo r at  least  300 years,  ever  since Mono Lake withdrew from it s

"Clover  Ranch High Stand" o f -  1650 AD (St ine,  1987,  1990a). In all

likeliho od,  ano ther  similar  be rm preceded the  exist ing one in approximately

the same locat ion.

The confining berm has a  crest al e levat ion o f 6436 feet . I t s  back

(landward)  flank is  st eep,  and intercept s t he low- gradient  sho reland surface

(the lagoon floo r) at  elevat ion -6405 feet . St ill far t her  landward,  t he ground
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again r ises,  t his t ime onto  t he flanks o f sand dunes ( t he "Generat ion -2

dunes" o f St ine,  1987) . The lagoons are t hus "enclosed" by two  highly

per meable bar r ier s-  -dune  sand  o n t he  landward  side ,  and  lit t o r al sands  and

gravels to  t he lakeward. This permits t he lagoons to  receive water from the

landward direct ion,  and,  if t he lake is above 6405 feet ,  from the lakeward as

well. The  wa ter  in  t he lago ons  t hus rep resent s a  br ack ish mixtu re o f

groundwater  and lake water ,  a  cha ract er ist ic  t hat  is  co nfirmed by ear ly

scient ific report s,3 and by t he presence o f brackish -water  diatoms in t he

bo t tom sediment s o f t he lagoonal depressions (P.  Bradbury,  USGS,  pers.

comm. ,  1991) . The permeabilit y o f t he confining walls also  permit s t he

lagoons t o  st ay in rough equilibrium with the level o f t he lake.

The no r th -sho re lagoons a re shown on W.D.  Johnson's  t opographic maps

of t he Mono  Basin,  produced dur ing t he Russell (1889)  expedit ion o f 1883

(lake level 6410 feet ). They also  appear  on t he Unit ed St at es Geo logical

Survey topographic maps (1:125,000 - scale) of 1898 ( lake level 6414 feet ).

The inner  walls  o f t he  lagoonal depr essions  are inscr ibed  with a  subt le

s t r and line  a t 6428 feet ,  indicat ing t hat  they, like Mono  Lake it self,  ro se t o

that  level in July, 1919 . The lagoons are  prominent  fea tures  on t he ae r ial

pho tographs of 1929 -30 (lake level 6421 feet ) and 1940 (lake level 6418

feet ) -  -years in which they const ituted -200 acres of standing water . T hese

pho tographs were used as t he basis fo r  depict ing t he lagoons on Plat e  1 .

A st eady decline in t he size o f t he lagoons accompanied t he ar t ificially

induced lake  reg ress ion aft e r  1940. By 1956 (lake level 6402 feet ) ,  when
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t he USGS pr oduced  aer ial pho tographs o f t he basin,  t he lagoons had

des iccat ed. Since t hat  t ime,  t hey have exist ed o nly ephemera lly,  and  as

small and sha llo w wat er  bo dies,  du r ing t he spr ing  and ear ly summer  o f

high -runoff years.4 To restore these lagoons o f Mono  Lake 's no rthern sho re

to  large  and  per manant  feat ures  wo uld requ ire rais ing  t he  lake t o  an

elevat ion above 6405 feet .

The " Dechambeau Lagoon". Approximately 1 mile no r theast  o f Black

Po int  (and appr oximately 1 mile  southeast  o f t he Dechambeau  Ho t  Ponds)  is

ano ther  no r th -sho re lagoon that  differs in many ways from those descr ibed

above. This lagoon ( the " Dechambeau Lagoon ") is impounded on all sides by

ber ms  and  ho o ks . Its floor lies at 6400 feet  (and so becomes non - lagoonal

when Mono  Lake drops below that  level),  and it  jo ins Mono  Lake t o  create  an

embayment  at  a  lake level o f 6412 feet . Von Schmidt  (St ine, 1981, 1987)

mapped t his  fea ture  as  a  lagoo n dur ing his cadas t ral su rvey o f t he  Mono  Basin

in 1857 (lake level 6407 feet ). W.D.  Johnson did likewise in 1883 ( lake

level 6410 feet ). Dur ing t he lat e  1940s,  fo llowing a per iod o f inundat ion

dur ing which t he lake r ose t o  it s  Histo r ical High St and,  t he Dechambeau

Lagoon reemerged. I t  remained lago onal unt il t he lat e  1950s,  when the lake

fell below the level of it s floor.

Since 1960 this once -  lagoonal depression has ephemerally held one t o

three small ( -  1 to  5  -acre)  ponds fed by precipit at ion and by seepage from

the  landwar d . This seepage may be at  least  par t ially art ific ial,  result ing from

the ir r igat ion o f t he Dechambeau Ranch by water  t aken from the
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nor theast ern (ar t ific ial)  dist r ibut ary o f Wilson Creek.

Resto rat ion o f t he Dechambeau Lagoo n would require raising t he surface

of Mono Lake t o  an elevat ion of between 6400 and -"6412 feet .

Lagoons of t he Mono Lake Delt as. Berms and  bar s  wer e commo n fea tu res

o f t he Mo no  delt as ,  t hough these embankment s  wer e fa r  sma ller  in size

(bo t h in height  and  lengt h)  t han t heir  co unt erpar t s o n t he no r the rn sho re.

The lagoo ns t ha t  t hese  embankment s  co nfined o n t he ir  landwar d flanks

were t herefo re relat ively small,  and persisted fo r only a sho r t  per iod of t ime

as t he lake rose and fell. They also  differed from the lagoons of t he no r thern

shore  in t hat  t hey wer e co mposed o f fr esh,  rather  t han brack ish wate r ,  being

fed by t he st reams and by st ream -  induced groundwater  (Lee,  unpublished) .

The aer ial pho tographs o f June,  1940 ( lake level 6418 feet ) show

act ive ly building  barr ier  ba rs impounding lagoons a t  o r  near  t he mo uths o f all

the main t r ibut ary st reams (Rush,  Mill,  Lee Vining, Wilson, and Post  Office

creeks). These par t icular features (see Plate  1)  were except ional for  t heir

size,  reflect ing the persistence of t he lake at  one elevat ion (6417 -6418 feet )

for  a prolonged per iod o f t ime. These  same  de lt a  lago ons  p resumably

cont inued t o  exist  unt il 1947,  when the lake began to  fall in response t o

full-scale  water  diversions by t he DWP. A ser ies of lagoons formed on t he

delt as as t he lake receded t o  6400 feet ,  t hough these were smaller  and less

pers ist ent  t han t he lago ons at  6417  feet . The bars t hat  enclosed t he lagoons

can st ill be seen on t he delt as t oday.
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By the late  1940s,  t he lagoons of t he Rush Creek delt a  differed from

those o f t he o ther  delt as in t hat  t hey had been ar t ificially modified t o provide

duck -  hunt ing grounds. According t o  Walter  Dombrowski (unpublished no t es

and maps) ,  who  operat ed t he hunt ing grounds,  12-  and -a  -half acres o f

ar t ificially modified freshwater  ponds lay on the delt a  to  t he west  o f Rush

Creek,  while  22 acr es (plus  an addit io nal - 15 acr es  t hat  he  mapped,  bu t  fo r

which he provided no  areal est imate)  lay t o  the east  o f t he st ream. T hese

were  fed by d it ches  t hat  t apped  Rush Creek. Areal ext ent  and depth o f t he

ponds were managed using  a syst em o f crude gat es  and spillways,  a  few o f

which can st ill be seen t oday on t he  delt a .

Around 1960,  Mono Lake fell to  below 6400 feet . Bo th t he recession

it self,  and t he st ream incision inst iga t ed by t he recession,  fo rced a drop in

the wate r  t able  on t he  de lt as ,  t hus draining t he lagoo ns. Resto rat ion of the

delt a  lagoons would require raising t he lake t o  an elevat ion above 6400 feet ,

t hus  elevat ing t he sho re line  ont o  t he de lt a  plains. Even if this were to

occur ,  t he lago ons would t ake  many decades o r  centur ies t o  refo rm,  since

the st ream sediment  required t o  build  t he  confining bars would,  fo r  a

pro longed per iod o f t ime,  co llect  in the newly embayed delt a  t rench (t he

canyon cut  int o  t he  de lt a  by t he  incised  st ream) ,  r at her  t han be ing  spread

ont o  t he delt a  p la in as  an embankment  o f dr ift . (Between 1982 and 1986,  as

Mono  Lake rose 9 feet  in response t o  abnormally high inflow, t he lake

embayed  the mou t hs  o f t he delt a  t r enches . On Rush Creek,  small bay -mouth

bars fo rmed across t he st ream mouth,  creat ing a lagoon - like feature at  t he

lower  end o f t he t rench. While such features will likely fo rm at  t he st ream
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mouths dur ing  future r ises in lake level,  t hey can be expect ed t o  be sho r t -

lived,  filling with st ream sediment  within a  few months o r  years. )

Wetlands in  the Southeastern (Quadrant  of the Mono Shorelands

Int roduct ion. The so ut heas t e rn quadrant  o f t he Mono  shor elands ,

st r et ching fr om the  119t h mer idian in  t he so uth t o  t he 38 th par allel in t he

east ,  is  cha ract er ized  by numero us  sp r ings and seeps asso ciat ed  wit h a

syst em of roughly 12 no rth-  to  no rtheast  -  t rending faults ,  t he best  known o f

which is  the " Simon's Spr ings Fault " (Plat e 1). In some areas,  wat er  from

the spr ings and seeps d rains int o  shallo w depress ions (creat ing  ponds) ,

and /o r  becomes dammed behind be rms  (cr eat ing lagoons) ,  and /o r  dra ins

only slowly o ff low- gradient  shorelands (creat ing condit ions conducive t o  t he

format ion o f wet  -  meadows, alkali meadows,  o r marshlands). Such we t lands

have char ac t e r ized t he sou theast er n quadrant  o f t he  Mono  shor elands

thro ughout  histo r ic  t ime,  t hough t heir  s ize  and configu rat ion has changed

markedly in response t o  t he fluctuat ions o f Mono  Lake.

The source  o f t he water  t hat  emanat es  from spr ings along  the

southeast er n sho re seems to  be t he pr ecipit at io n t hat  falls  on t he r egion

between t he Mono  Crat e rs and t he Co wt rack Mo unta ins. This wat er  moves

under gr o und  t hough t he  sed iment s  t hat  blanke t  t he  reg io n,  and  reappear s  a t

fault -  and cliffline-  related seeps and spr ings. Sinclair  (1988) ,  based on

limit ed dat a,  no t ed a general co rrespondence between the height  o f t he

water  t able at  Simon's Spr ings and t he occurrence o f local precipit at ion,

suggest ing,  at  least ,  a  direct  and simple link between the two .
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The best  known o f t he southeast ern spr ings is  "Sammonn's Spr ing ",  la t er

called  Sammon's Spr ing ,  la t er  ca lled Samman's Sp r ing,  no w called  Simon's

Spr ing,  lo cat ed immediat ely west  o f t he  Simon's Spr ings Fault  a t  a  po int  just

sou th o f t he  no r th bo undary o f Sect ion 7,  TIN R28E. Its  o rifice st ands

immediat ely above t he cliffline coinciding with t he Histor ical High Stand o f

1919 (elevat ion 6428 feet ). In the discussions that  follow, " Simon's Spr ing"

is used in reference t o  this one spr ing o r ifice; "the great er  Simon's Spr ings

area" refers t o  t he shorelands t hat  he within -  1  mile  to  t he no r theast  o f t he

Simon's  Spr ings Fault ,  and within -  1 .5  miles t o  t he sou thwest  o f t hat  fault

( t his la t t er  area includes several individual spr ings,  ubiquit ous seeps,  and,

depending on t he lake level,  persist ent  and ext ensive wet lands. ) Bo t h t hese

areas are included in t he  yet  larger  "southeast er n quadrant " (see above) .

Sediment  -  supply co ndit ions along the lake 's  so utheast ern quadrant

dict at e  that  t he prevailing counterclockwise long -shore current s erode in

some areas (t ypically up-  current  o f t he fault  t races)  and deposit  in o ther

areas (down - current  of the fault  t races). As a generalizat ion,  erosional

processes ( i.e .  c liff-  cut t ing)  dominates the southeast ern quadrant ;

deposit ion prevails  only locally,  most  no t ably at  e levat ions below about  6400

fee t  in t he  small embayment  t ha t  lie s immediat e ly sou thwes t  o f t he  Simon's

Spr ings  Fau lt .

The  ear lie st  desc r ip t ion o f t he so utheast e rn quadrant  appears  in  t he

unpublished su rvey no t es o f Von Schmid t . In 1856 (lake level 6407 feet )

he no t ed "grass and willows" at  what  was t o  become kno wn as Simon's
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Spr ing,  and marked t he posit ion o f t he o r ifice on his survey plat s with t he

word "spring ". Russell (1889) ,  in  1883,  desc r ibed and mapped t he spr ings

at  "Sammo nn's " ,  and mapped  three o t her  concent rat ions  o f spr ings along

the southwest ern sho reline- -one o f t hem to t he no r theast  (just  east  of t he

Simon's Sp r ing Fault ,  and t hus wit hin t he  g rea t e r  Simon's  Sp r ings  a rea) ,  and

two  to  t he southwest  ( t he most  southwest er ly o f which has come to  be called

'Willow Spring ") .

The so u theas t e rn quadr ant  in 1930 -40. The  lake t r ansg ress io n t hat

culminat ed in t he Histo r ical High S t and ( 6428 feet )  in 1919 submerged

near ly all o f t he wet lands t hat  have been known to  exist  hist or ically in Mono

Lake 's  so u t heast e r n quadr ant . These lands reemerged  dur ing t he fo llowing

decades . By April of 1934 (lake level 6417 feet), when C.H. Lee

(unpublished notes) visited this portion of t he lake sho re,  Simon's Spr ing

had been ar t ificially modified t o  concent rate  t he flow and direct  it  t o  ponds

excava t ed  fo r  duck  hunt ing. He descr ibed Simon's Spr ing,  and o ther

sp r ings and  we t lands  o f t he  so ut heas t e r n quadrant ,  t husly:

Large flow from t rench dug back in to bank [the cli fll ine]. 10+ M.I. [miner 's inches] flow.5

Much  water  cr ess. Green  grass below. Wide st r ip of grass a ll  a long lake shore here for

some dist ance and  severa l  lagoons. Also a  few tufa crags. Springs al l along lake shore to

[south ]west  for  3/4 mi .  i ssuing in  zone between  1919 lake shore [6428 feet ]  and presen t

level [6416.6 feet]. Also scat tered smal l  spr ings an d tufa  crags beyond [southwest ofl th is

for  1/2 mile.

True t o  Lee 's  acco unt ,  t he aer ial pho tographs o f 1930 and 1940 depict  a

nar ro w,  discont inuo us band  o f wet lands  along the  sou theas t e rn quadrant  o f

the Mono  shorelands (Plat e  1) . These consist ed pr imar ily o f marshlands and
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veget at ion- choked lagoons ponded behind one o r  more o f t he bars t hat  had

been deposited as t he lake fell from it s  Histor ical High St and. The  we t lands

were best  developed immediat ely no r theast  o f,  and slight ly southwest  o f,  t he

Simon's Spr ings Fault  ( t hat  is ,  in  t he great e r  Simo n's Spr ings  area ) ,  t ho ugh a

thin,  d isco nt inuo us  s t r and o f mar shland  t ra iled  t owar d t he so ut hwes t  within

a few yards o f t he sho reline. While  some o f t he water  t hat  fed t hese

wet lands came from Simo n's Spr ing pro per ,  much o f it  appear s t o  have

flowed from the cliffline at  6428 feet .

Changes  be t ween 1940  and  1982 . According to  long -t ime residents of

the Mono  Basin,  t he  Simo n's Spr ings a rea was charac t er ized by an ext ensive

lago on dur ing t he 1940s and ear ly 1950s (Do n Banta ,  pe rs.  comm. , 1991).

This was likely ponded behind t he be rm that  fo rmed at  t he elevat io nally

stable shoreline of 1938 -1947 (elevat ion 6417 feet ). This berm,  no  longer

impo und ing  a lago on,  pe rsis t s  t oday.

Aer ial pho tographs show that  by 1968 ( lake level 6387.5 feet ) t he

dist r ibut io n o f wet lands  a lo ng the  sou theas t e r n quadr ant  had  changed

mar ked ly. Most  no t ably,  t he marshlands and  lagoons pr esent  in 1930 -40

have, by 1968, largely revert ed to  dry- meadow vegetat ion. Also  absent  on

the 1968 pho tos is  any sign o f t he lit t o ral spr ingline t hat  had previously

exist ed along the cliffline at  t he Histo r ical High St and.

Even mor e consp icuo us on t he 1968  pho tos are  t he  new wet lands,  far

more ext ensive t han t hose o f t he pre -1940 period,  t hat  had fo rmed on t he
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recent ly relict ed sho relands along near ly t he ent ire  length o f t he

so u t heas t e r n qu adr an t . The upper  ( landwar d)  boundary o f t hese new

wet lands is  abrupt ,  and co incides with t he cliffline t hat  was cut  at  6409 feet

dur ing t he  t ransg ression o f 1952. Clear ly,  t he ero sion t ha t  produced that

cliffline t runcat ed an aquifer ,  creat ing a lit t o ral spr ingline. This  sp r ingline

suppor t ed a  wide ( t ypically 500 feet ,  but  up t o  3000 feet )  band o f marshland

tha t  st r et ched co nt inuously fro m War m Spr ings  so ut h-  and westwar d t o  near

Dry Creek; from there it  ext ended discont inuously southwestward fo r  -  1 .5

miles . Hencefor th t his will be refer red t o  as t he spr ingline o f 1952.

The 1968 pho tos also  depict  a  second recent ly-  fo rmed veget at ion band

lying lakeward o f t he fir st . This  lower  band ,  t he upper  boundary o f which

corresponds with t he cliffline cut  at  6402 feet  dur ing the 1.3 -foo t

t ransgression o f 1958,  is  limit ed t o  t he area immediat ely southwest  o f t he

Simon's  Sp r ings Fault . It  likely formed due t o  t he creat ion o f a  lit to ral

spr ingline at  t he newly cut  cliff. It  is refer red t o  as t he springline o f 1958.

The aer ial pho tographs o f August , 1973 revea l fur ther  no t able changes in

the  we t lands  o f t he sou t heast e rn quadr ant . Most  important ly,  the 3.3 -foot

r ise in lake level t ha t  occurred be tween 1967 and 1969 had le ft  a  bla t ant

st randline at  an elevat io n o f 6390 feet  ar ound  much o f t he  lake,  including

the ent ire  lengt h o f t he  sou theast er n quadrant . In  t he  small embayment

immediat e ly so uthwes t  o f t he  Simo n's  Sp r ings  Fault  t he t ransg ression is

marked by a -1-  t o  2-  foo t  -high berm that  impounded (and cont inues t o

impo und)  wa ter  t o  t he  landward. Elsewhere along the southeastern
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quadrant ,  t he st randline at  6390 feet  t akes t he fo rm o f a  bo ld cliffline. On

the 1973 pho to s,  seeps can be seen emana t ing from this c liffline a long much

of it s  length. Hereaft er ,  t his feature is  refer red t o  as t he 1969 st randline

(also ,  as appropriat e,  the 1969 cliffline,  o r t he 1969 berm) .

In early October of 1982 (lake level 6372.7 feet )  the U.S. Fo rest  Service

produced yet  ano ther  set  of aerial pho tographs of Mono  Lake. These  can be

t aken t o  represent  t he condit ion o f t he sho relands at  t he  t ime o f t he lake 's

histo r ic  low st and (6372.0 feet  in January o f 1982) . These aer ial pho tos,  in

combinat ion with t he USGS provisional Mono  Mills  Quadrangle (1:24,000) ,

were used in t he preparat ion o f Pla t e  1  t o  delineat e t he 1982 wet land

bo undar ies o f t he  so u t heas t e rn sho r e lands .

By 1982  the  lake marg in had  ret rea t ed  far  fr om the 1969 s t randline,

grea t ly incr eas ing t he amo unt  o f r elict ed  sho reland along the southeast ern

qu a dr a nt . These lands are of ext remely low gradient  (as low as 0.1 %).

Act ive spr ings emit  water  from several o r ifices,  and water  st ands at  high

levels in duck -blind pit s ,  indicat ing a high water  t able.

Despit e  t he many years t hat  wet land veget at io n had had  t o  co lonize t hese

newly relic t ed lands,  and despit e  an abundance  o f s t anding wa ter ,  veget at ion

is lacking over much of t he newly exposed acreage, par t icular ly at  t he lowest

elevat ions. The reason fo r  t his may well be t hat  t hese  ext remely

low - gradient ,  lake - marginal lands are wicking lake water, creat ing soil

salinit ies and alkalinit ies t o o  high t o  suppor t  plant  life . The presence o f an
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ephemer al sa lt  cr ust  on much o f t hese  lands suppo r t s  t his  hypo t hes is .

The  1982 pho t os  a lso  show changes in  t ho se  wet lands t hat  had

developed du r ing previo us decades. Most  no t ably,  t he band  o f mar shland

that  fo rmed at  the base o f t he 1952 cliffline had,  over  most  o f it s  length,

rever t ed t o  dry meadow by 1982. Only in t he  grea t er  S imon's Spr ings area,

and at  a  few highly locally sit es along the base o f the 1952 cliffline,  did

wet land pe rs is t  in  1982.

Changes between 1930 - 40 and 1982: Summar y a nd  co nc lu s io ns . T he

sout heas t er n quadr ant  o f t he Mono  shorelands  is  a  geomorpho log ica lly and

hydro lo gically complex area  t hat  has a  complica t ed mo dern histo ry. In

order  t o  draw generalizat ions and dist il t enet s from the info rmat ion

present ed above,  it  is  advantageous  t o  separat e  t he Great er  Simon's Spr ings

ar ea  fro m t he  sou theas t e rn sho re lands  t ha t  he t o  it s  no r t heas t  and

so u t hwes t . Regard ing  t hese  o t her  sho re lands:

1. Except  in t he immediate  vicinity of fault -  related spr ings,  t he falling

lake exposed lands t hat  were no t  readily co lo nized by marshland veget at ion.

Only when t he over all regressio n was punc tuat ed by mino r  r ises  t hat  c rea t ed

plat fo rms and clifflines ( t hus,  lit t o ral spr inglines) ,  were areas creat ed t hat

were condusive t o  co lonizat ion by marshland veget at ion.

2. Marshlands t hat  fo rmed a t  high e levat ions on t he  newly r elict ed

shorelands desiccat ed as t he lake fell t o  lower  elevat ions. In all likelihood,

this was due to  one (or both)  of two factors:

a . The drop in lake level fo rced the water  t able t o  drop to  deeper
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levels,  t hus result ing in t he desiccat ion o f t he wet lands;

b. Each individual spr ingline  cont inued t o  issue  water  only as long

as it  was t he highes t  sp r ingline. The cut t ing o f a second cliffline (t hus,

a  second spr ingline)  at  an elevat ion lower  t han t he fir st  sapped the

higher  sp r ingline ,  and  any mar shland  it  suppor t ed,  o f wate r .

3 . On ext remely low-  gradient  lands such as t hose lying below an

elevat ion of 6380 feet ,  marshland fo r mat ion a t  mo st  s it e s appear s t o  be

precluded by high salinit ies / a lkalinit ies t hat ,  it  seems,  r esult  from the

wicking o f lake water  by t he sediment s. Only where spr ings act ively emit

fre shwat er  in  amount s t ha t  can flush t he  so lubles  do  vege t a t ed  wet lands

fo rm.

Regarding t he changes  in  t he  we t lands at  t he Great e r  Simon's Spr ings

ar ea :

1. Because o f an abundance o f wat er  in t he Grea t er  Simon's  Spr ings ar ea,

relicted lands were more readily colonized by veget at ion as t he lake fell.

2 . Despit e  t he abundance o f water ,  wet lands on t he high-  gradient  lands

above -✓6408 feet  did,  with local except ions,  desiccate as the lake fell. T his

was likely due, in large part ,  to  a lake- regression -  induced drop in the water

t able; sapp ing o f upland wate r  by clifline fo rmat ion may a lso  have p layed a

ro le in t his desiccat ion.

3. In general,  condit ions in  t he Great er  Simon's Spr ings a rea ar e most

condusive t o  we t land  fo r mat io n and  maint enance  o n lands  lying bet ween

6408 feet  and -6378 feet . In t his  area sho r eland g rad ient s a re moderat ely

low ( favor ing t he ret ent ion o f st anding water ) ,  and spr ing sit es are abundant .
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4. In gener al,  lands lying between eleva t ions o f -6378 feet  and -6372

feet  are charact er ized by very low gradient s,  and are co lonized only at  sit es

wher e fr e shwat er  is  abundant . Elsewher e within t hat  elevat iona l band,

veget at ion co lonizat ion proceeds slowly if a t  a ll,  perhaps because o f high soil

salinit ies  and  alka linit ie s.

Wetlands in the "Greater Warm Springs Area"

The "Great er  Warm Spr ings area ",  as used here,  const itut es t hose east ern

shorelands o f Mono  Lake t hat  lie  between lat it udes o f 381 a nd  3 8 1 2' 42 ". It

encompasses severa l s it e s t ha t ,  t hr oughou t  hist o r ica l t imes,  have suppor t ed

wet lands . Like t he Grea t er  Simo n's Spr ings a rea,  t he  abundance o f spr ings

and seeps at  t he Gr eat e r  Warm Spr ings area is  in general due  t o  t he

presence of a fault  syst em ( the Warm Springs Fault -  - see Plat e 1) . Like t he

Simon's Sp r ings  area ,  t he seep-  and spr ingwater  seems to  be der ived from

local precipit at ion. Water  t able fluctuat ions  bear  a  general co rrespo ndence

to  local precipit at ion occurrences (Sinclair , 1988).

In 1856 (lake level 6407 feet ) ,  Von Schmid t  (unpublished)  mapped

spr ings,  ponds,  and willows at  several sit es along this sect ion o f sho re.

Russell (1889)  descr ibed Warm Springs in 1883 Uake level 641O ft ) ,  and

provided a chemical analysis,  a  t emperature e st imate (80° t o  90° F) ,  and an

est imate of discharge (10 gal /min) . When Char les Lee (unpublished)  visit ed

the sit e  in 1933 ( lake level 6417.5 feet )  t he sho reline had regressed -10.5

vert ical feet  from it s Histo rical High Stand. He  found  "numer ous small

spr ings and seepages o f fresh water issuing from 1 to  5  feet  above lake level ".
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The wet lands o f t he Great e r  Warm Spr ings a rea t hat  appear  o n t he ae r ial

pho t os o f 1930  and  1940 a re shown o n Plat e  1 . Dur ing  t hat  decade  t hey

were rest r ict ed t o  a  nar row band that  lay between the His to r ical High St and

(6428 feet ) and the exist ing shoreline (6417 -6421 feet ). The largest  of

these wet lands cent ered immedia t ely no r th o f t he Warm Spr ings Fau lt . It

occupied a shallow embayment  t hat  was iso lat ed  from Mono  Lake  by a

succession o f bay -mouth berms that  were deposit ed as t he lake fell from it s

hist o r ic  high st and . The wa te r  t ha t  fed t his marshland  seems to  have

emanat ed fr om the base o f t he c liffline t hat  co incides with t hat  high s t and.

To  bo t h t he no r t h and so ut h o f t his  mar shland  o ther ,  smalle r ,  wet lands

(apparent ly marshlands)  were  fo rming immediat ely upslope o f be rms  in

1940 .

Changes  be t ween 1940  and  1982 . The evo lut ion of t he wet lands in t he

Great er  Warm Spr ings a rea is  in many ways s imilar  t o  t ha t  o f t he  Great er

Simo n's  Sp r ings  a r ea . Clifflines with associat ed spr inglines were fo rmed

dur ing t he brief lake r ises o f 1952 (at  6409 feet ) , 1958 (at  6402 feet ),  and

1967 -69 (at  6390 feet ). Marshland veget at ion co lonized  (and in many places

st ill persist s)  at  each o f t hese spr inglines. There  has  been an overall

t endency o f t he higher  marshlands t o  par t ly o r  who lly desiccat e as t he  lake

fell to  lower  elevat ions,  either because of a recession - induced drop in water

table,  o r because o f sapping o f exist ing spr ings by a lower ,  newly formed

spr ing line.

By 1982,  wet lands in t he  Great er  Warm Spr ings a rea were as depict ed on
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Plate 1. While  mo st  o f t he  mar shlands  t hat  had  been p resent  in  1940 had

rever t ed t o  meadow by 1982,  wet land area had,  overall,  increased by a facto r

o f per haps  15.

Ano the r  char act er ist ic  shar ed wit h t he  Gr eat er  Simon's Spr ings  ar ea is

the near  absence o f wet land veget at ion on t he low- gradient  lands t hat  lie

lakeward of the 1967 -69 cliffline. Only immediately below that  cliffline,

wher e an abundance o f spr ingwate r  is  available t o  flush t he saline /alkaline

compounds,  and at  a handful o f small (  <1.5 acre)  highly localized sit es

flushed  by sp r ings,  had we t land veget at ion in  1982 co lonized t he

low- gradient  lands below 6390 feet .

The North -Mono Shorelands

The "Nor th -Mono  shorelands ",  as defined here,  const it utes t he -12-mile

st ret ch o f relic t ed sho reland t hat  ext ends  from the Great er  Warm Spr ings

area in t he eas t ,  t o  Rancher ia  Creek in t he west . It  is  a long this st ret ch t hat

the clockwise lit t o ral current s o f t he no rthwest  Mono  shore co llide with t he

counterc lockwise  cu rrent s o f t he no r theast  sho re. At  any given po int  along

the no r th -Mono  shorelands t he current s vary t hrough t ime from clockwise

to  counterclockwise.

As previously no ted, t he Nor th -Mono  Shorelands were character ized by

ext ensive lagoons t hat  fo rmed on t he landward s ide o f high berms above

-6400 feet . In 1930 -40 no  o ther  wet lands were found on this st ret ch o f

shore (Plate  1).
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Aeria l pho tos  sho w that  by August  o f 1973 several individua l marshlands

had fo rmed o n t he newly exposed lands o f t he no r t hern sho re. Predict ably,

each o f t hese lay at  t he base o f one o f t he t hree conspicuous clifflines/

spr inglines (at  6409,  6402 ,  and 6390 feet ) . Most  were concent rat ed near

the western extremity of t he North -Mono Shorelands,  in the vicinit y of

Br idgepor t ,  Co t tonwood, and Rancher ia  creeks. I t  is  suspec t ed t hat

subsur face flo w associat ed wit h t hese  ephemer al,  wither ing st reams

account s fo r  t he presence  o f t hese wet lands.

Dur ing t he ensuing  9 years ,  t he  dis t r ibut ion and  configur at io n o f t he

wet lands along the Nor th -Mono  Shorelands changed lit t le,  t hough some

areas t ha t  were  pr evious ly mar shland  may have  rever t ed  t o  seaso nally wet

meado w. Thus,  by 1982 (Plat e  1) ,  t here had been no  fur ther  co lonizat ion by

wet land veget at ion o n t he hundreds o f ac res o f newly exposed  no r thern

sho r e lands . While spr ings and seeps ( t ypically associat ed with t he

above -no t ed lit t o r al spr inglines)  are  abundant  on t hese lands,  t hey suppor t

lit t le  veget at ion,  perhaps because o f t he salinit y and alkalinit y o f t he

groundwater  along the cent r al and east e rn po r t ions  o f t he no r t h sho re

(Sinclair, 1988).

Wetlands o f t he  Dechambeau  Ranch Embayment

Immediat ely no r theast  o f Black Point ,  t he shoreline of Mono  Lake

desc r ibes  a  subt le  embayment . This  "Dechambeau Ranch E mbayment "  is  a

down-  d ropped  block  bounded on bo th it s  east ern and west ern sides by

fau lt s . The west e rn o f t hese fault s  runs t hrough,  and is  t he  conduit  fo r ,  t he
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thermal springs that  feed t he art ific ially creat ed " Dechambeau Hot  Ponds ";

the east ern fault  co incides with t he lower  po r t ions o f Rancher ia  Gulch.

Dur ing t he decade pr io r  t o  water  dive rsions by t he DWP,  t he sho relands at

t he  mo ut h o f t he Dechambeau  Ranch E mbayment  appear  o n ae r ia l pho t o s t o

have been devo id o f wet lands. While it  seems likely t hat  seepage occurred

along a nar row band immediat ely upslope o f t he sho re line,  t he relat ively

st eep gr adient s o f t he sho r elands,  and t he highly po ro us vo lcanic cinder  t hat

composed t hem,  p recluded any significant  development  o f we t land

vegetat ion.

The aer ial pho tos o f Sept ember , 1956 ( lake level 6402.5 feet ) show a

disco nt inuous band  o f mar shland  o r  wet  meadow a lo ng  the sho r elands o f t he

Dechambeau  Ranch E mbayment  t ha t  co incide  with a  cliffline /spr ing line at

approximately 6409 feet  ( t he st r andline cut  dur ing t he lake t ransgress ion o f

1952). These we t lands pers ist ed t hro ugh 1968  (as evidenced  on t he  aer ial

pho to s o f t hat  year ) ,  t hough they appear  t o  have remained na rrow,  and  no t

grown downslope as Mono Lake fell.

The lake t ransgression o f 1969 creat ed ano the r  cliffline and sp r ingline

a lo ng  t he  Dec hambeau  Ranc h E mbayment . The aer ial pho tos o f 1982 show

clear ly t hat  as o f t hat  year,  t his lowest  spr ingline,  as well as several individual

spr ing o r ifices  below t he spr ingline,  cont inued t o  issue wat er  and suppor t

wet land veget at ion. As o f 1982,  po r t ions o f t he linear  wet  meadow that  had

ear lier  charact er ized the cliffline at  6409 feet  had rever ted to  dry meadow,

presumably due to  a lake-  regression - induced drop in water table,  o r to
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sapping of groundwater  by cliff format ion t o  the lakeward. As a t  most  places

aro und  t he no r thern and eas t er n sides o f Mo no  Lake,  t he wet lands  in  1982

did no t  ext end t o  t he lake mar gin. The low gradient  lands below

approximately 6380 feet ,  cha ract er ized by a crust  o f salt s ,  suppor t ed

vegetat ion only in t he immediat e  vicinit y o f individual spr ing o rifices.

The  p r esence  o f wet lands  in t he  Dechambeau  Ranch E mbayment  may

well be due largely t o  ir rigat ion o f t he lands in the vicinit y of Dechambeau

Ra nch . Since befo re t he 1880s,  wat er  from Wilson Creek (a  st ream made

art ificially large by the addit ion of Mill and Virginia creek water -  -see below)

has been diver t ed down an ar t ific ial channe l t o  t he east  o f Black  Po int  and

sp read  onto  t he po ro us sed iment s  o f t he  ranch lands . It  seems likely t hat

t he wet lands  o f t he Dechambeau  Ranch E mbayment  wo uld be far  smalle r  in

the absence o f t he ir r igat ion.

The Wilson Creek Wetlands

Under  natu ra l co ndit ions,  Wilson Creek was a  small,  ephemer al st ream

that  drained t he Bodie Hills . In the mid -1850s it  ent ered Mono Lake

immediat ely west  o f Black Po int  (Von Schmidt  plat ts  and no t es, see  also

Clayton's  "Map o f Esmeralda and Mono" in St ine,  1981 and 1987) . By the

ear ly 1880s at  least  a  po r t ion of t he Wilson Creek flow had been diver t ed t o

the nor th and east  o f Black Point  for  ir r igat ion (Russell,  1889) . In  wha t

fo llows,  t he t erm 'Wilson Creek" is  used only in reference t o  t he st ream's

natural course west  o f Black Po int .
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During  t he ear ly decades o f t he  20th cent ury,  and perhaps even ear lier ,

Wilson Creek was ar t ificially enlarged by the addit ion o f water from Mill and

Virginia creeks. This augment at ion,  perhaps in concer t  with t he lower ing o f

Mono  Lake, caused Wilson Creek t o  incise dramat ically. Whereas  t he ae r ial

pho tographs  o f 1930 show the nat ural course o f Wilson Creek t o  be perhaps

5 -8 feet  deep and crossable by car  (a  road t ransect s t he channel) ,  by t he

ear ly 1960s it  had been incised t o  a  depth o f more t han 40 feet  ( t he o ld road

can st ill be seen in t he field  t oday, t erminat ing at  the shear,  40-  foo t  -high

cliff on eit her side of t he canyon). The  sediment  excavat ed  du r ing t his

episode o f incision is  spread over  t he Mono  shorelands t o  t he lakeward,  and

to eit her side,  of Wilson Creek. It  const itut es a  lobe of coarse,  permeable

delt aic  alluvium that  var ies from one t o  several feet  in t hickness.?

In 1883  Russe ll vis it ed,  s t ud ied ,  and pho tographed the  sho re lands in t he

vicinit y o f t he Wilson Creek mouth. He apparent ly found no  spr ings o r  seeps

above t he shoreline ( t hen 6410 feet )  in t his vicinit y,  t hough he descr ibed

plumes o f spr ing water  r ising t o ,  and roiling,  t he lake surface o ffshore. To

the ext ent  t hat  spr ings were indeed  absent  above 6410 feet  in 1883,  as

infer red from the Russell account ,  t he ser ies o f aer ial pho tos t aken between

1930 and 1982  wo uld sugges t  t ha t  sp r ing flow has incr eased dur ing mo dern

t ime,  perhaps due t o  t he ar t ific ial augmentat ion o f Wilson Creek. As

descr ibed below, t hese pho tos show that  wet land veget at ion fo rmed over

much o f t he  Wilson Creek shore lands as t he lake dro pped  fro m it s  1940

posit ion to  the Histo r ical Low Stand.
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By the t ime the aer ial pho tos o f June 1940 (lake level 6417 feet ) were

t aken,  a  nar row band o f willows and o ther  wet land vege t at ion had become

est ablished near  t he mouth o f Wilson Creek at  t he cliffline co inciding with

Mono Lake's Histo rical High St and (6428 feet ). By 1956,  no t  only had t his

band  o f veget a t io n widened,  t hickened,  and lengthened ,  but  lands fur t her

lakeward,  newly exposed by t he ongo ing drop in lake level,  had been

co lonized by wet land veget at ion. To  the east  o f Wilson Creek t hese new

wet lands  appear  t o  have  been mar shland . The ir  landwardmo st  ext ent  was

the cliffline (and coinciding spr ingline)  associat ed with t he lake

t ransgression o f 1952. To  the west ,  t hey were eit her  marshland o r  wet

meadow, o r  a  combinat ion o f t he two . These west  -side wet lands extended

upslope t o  t he cliffline at  6428 feet .

Dur ing the ensuing two-  and -a -half decades,  wet land fo rmat ion on t he

newly relict ed lands at  t he mouth o f Wilson Creek cont inued as t he lake fell

to  lower elevat ion. It  was checked,  however,  by the ongoing deposit ion of

coarse  de lt a ic  alluvium at  t he mou th o f t he  st ream. This alluvium co mposed

a subst rat e  unfavorable to  co lonizat ion by wet land veget at ion. Only beyond

the  east ern and west e rn marg ins  o f t his  blanke t  o f coa rse sed iment could

wet lands o f significant  size become est ablished.

The dist r ibut ion o f wet land veget at ion t hat  exist ed at  t he mouth o f Wilson

Creek in 1982,  sho r t ly aft e r  t he lake at t ained it s  histo r ic  low st and,  is  shown

on Plat e 1 . No te t hat ,  c lo se t o  t he creek mouth,  it  extends nearly t o  t he lake

shore,  suggest ing  t he presence o f water  in  amount s  sufficient  t o  leach t he
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so luble compounds t hat  preclude veget at ion co lonizat ion elsewhere.

Wetlands o f the West ern Embayment

The  West e rn Embayment  co nst it u t es  t he west ernmost  sho r e o f Mono

Lake ,  s t re t ching  fr om Dechambeau Creek in  t he no r t h t o  t he area a round the

now - st randed Mono  County Boat  Launch in t he south. The st ro ng waves  and

current s t hat  cont ro l deposit ional and erosional processes around mos t  o f

the Mono  shorelands ar e rare in t his shelt er ed secto r  o f t he lake,  making

wave cut  -  and wave-  deposit ed sho reline features much less prevalent  t han

elsewhere.

The  a r ea  is  wa t e r ed by sever a l named  and  unnamed  s t r eams t ha t  d r a in

the Sier ra Nevada. For  ease  o f discuss ion,  t he West er n E mbayment  is

divided into  t hree areas: t he Dechambeau  Cr eek  we t lands,  t he we t lands  o f

the  Sier ran esca rpment ,  and t he  we t lands o f t he  Co unty Mar ina.

The  Dechambeau  Cr eek we t lands . The Dechambeau  Cr eek we t lands  he

adjacent  t o  t he no r thwest er rmost  co rner  o f Mono  Lake. Dated t ufa t owers

aligned along fault s  t hat  run roughly parallel t o  t he sho reline provide

evidence t hat  spr ings have been act ive in t his secto r  fo r  near ly 1000 years

(St ine,  1987). Under  natural condit ions t he source o f water  fo r  t hese

sp r ings  is  likely Dechambeau  Cr eek,  a  small per ennia l st r eam t ha t  dr a ins a

largely unglaciat ed wate rshed on t he  Sier r a 's  east ern flank. Because  t he

st ream's drainage basin was no t  st r ipped o f it s  a lluvial and co lluvial cover  by

ice during lat est  Pleist ocene t ime, st reamflow var ies relat ively lit t le  through
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t he year .

Since  t he middle  o f t he 19t h cent ur y fa rmer s  have  sp r ead Dechambeau

Creek wate r  over  t he  lands adjacent  t o  t he no r thwest ernmost  co rner  o f

Mono  Lake (t he lands long called t he 'Thompson Ranch ") . Since ear ly in

this  ventu re ,  Dechambeau  Creek  has  been supp lement ed  by wa te r  fr om Mill

Creek. As a result  o f t his ar t ific ial manipula t ion,  t hen,  sur face wat er  (and

likely groundwater  as well)  in t he no r thwest ernmost  sho r elands o f Mono

Lake  has  his to r ica lly been in gr ea t e r  abundance,  and  mor e widesp read ,  t hat

was  t he  case  under  na tu r a l co nd it io ns .

Aer ial pho t ographs  fr om 1930  and 1940 sho w t ha t  t he  na rr ow band o f

land exposed as Mono  Lake dropped from it s  Histo r ical High St and was

quick ly co lonized by marshland and wet  meado w. This same pat t ern-  - rapid

colonizat ion by wet land vegetat ion of newly relict ed lands - -is evident  on

aer ial pho tos from 1955,  '56,  68,  '72,  '77,  and  1982. To  an ext ent  great er

than at  most  o ther  sit e s on t he Mo no  shor elands ,  t he re  seems at  t he

Dechambeau Cr eek wet lands  t o  be lit t le  lag be tween the t ime lands  are

relict ed and t he t ime that  t hey are co lonized by veget at ion. The veget at ion

pa t t er n evident  a t  t he  Dechambeau  Cr eek we t lands in  1982  is  sho wn o n

Plate 1.

Wet lands o f t he  S ier ran esca rpment . Be t ween Dechambeau  Cr eek  and

the  Co unty Bo at  Launch the  S ier ran escarpment  is  cu t  by a half dozen deep

ravines t hat , ephemerally or perennially, feed water to Mono Lake. Each of
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these bedrock ravines looses some o r all of it s  sur face flow to  the po rous

alluvial fan t hat  lies at  t he canyon toe. A port ion of t his lo st  wat er  reemerges

near  t he lake sho re as  spr ingflow,  and suppo r t s a  band o f wet land veget a t ion.

Unlike many o ther  sit es along the west ern sho re lands o f Mono  Lake,  t he

hydro lo gy o f t he escar pment  lands descr ibed  her e remains  in a  na tu ra l t o

vir t ually natu ral st a t e ,  una ffec t ed  by agr icult ur al o r  munic ipa l wa ter

diversions.

As t he lake receded from it s Histo r ical High Stand (6428 feet )  after

1919,  the zone o f shoreline seepage along the relicted po r t ion o f t he

escarpment  spread  fu r ther  lakeward ,  fo st er ing wet land develo pment  in

ma ny a r e as . Locally,  however ,  co lonizat ion by wet land veget at ion dur ing

these ear ly years was precluded by the format ion o f beachrock - - coarse

sediment s  (o ft en cobbles and boulders)  t hat ,  because o f t heir  immobilit y,

become cemented with a  matr ix of t ufa,  forming a t hick,  concret e  -like slab

(St ine, 1992a) . A narrow,  vegetat ion -free band o f beachrock charact erizes

the st eeper  po r t ions o f t he escarpment  between elevat ions o f 6428 feet  and

approximately 6385 -90 feet . Below that  level t he sediment s are finer ,  a

facto r  t hat  pe rmit s t hem to  be agit a t ed by waves,  t hus prevent ing beachrock

fo rmat ion. On these high-  gradient  lands,  t hen,  wet land veget at ion is  largely

rest r ict ed t o  lands lying below 6385 o r  6390 feet .

On the flat t er  po r t ions of t he relict ed lands o f the escarpment  (e .g .

immediat ely wes t  and sout h o f Dechambeau Cr eek)  beachrock  develo ped

only locally dur ing t he ear ly st ages o f t he modern lake regression. As  a
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result ,  t he wet land pa t t ern is  t he opposit e  o f t hat  on t he st eeper  lands:

veget at ion has co lonized t he higher  elevat ions (above -6400 feet ) ,  and is

largely absent  on t he  lower ,  genera lly fla t t er  lands,  pr esumably due t o  high

sa linit ies  and  alka linit ies . Only on t he  immedia t e  marg ins o f t he  small

st reams that  t raverse these lowest  -  gradient  lands has wet land veget at ion

fo und  a  ho sp it able  habit at .

The  ae r ia l pho t os  o f 1930 and  1940  show tha t ,  where  beachrock was

absent ,  wet  -  meadow- and marshland veget at ion was quick t o  co lonize t he

newly relict ed  lands  o f t he Sie r ran escarpment . The  same r ap id

co lonizat ion is  evident  on t he pho tos o f August , 1954  and  Ju ly, 1968 . T he

wet lands t hat  exist ed in October  o f 1982 are shown on Plat e  1 .

Wet lands of t he "County Marina ". The st eep and narrow relict ed lands o f

the  Sier r an escar pment  flare  t o  t he sou thwar d beginning  at  t he Mono  County

Boat  Launch,  creat ing a broader ,  generally flat t er area refer red t o  as t he

"County Marina ". Since befo re 1898  the lands  immediat ely abo ve t he

Histo rical High St and in this area were ir r igat ed with Lee Vining Creek

water  by way of the "Ney Dit ch" (St ine,  1991; USGS 1:125,000 -scale Mt.

Lyell Quadrangle,  1898) . On aer ia l pho tos  o f 1930  and  1940 the newly

relict ed sho relands are covered with wet land veget at ion everywhere except

where  beachr ock has  deve lo ped. How much of the non - beachrock land

would have been we t land in t he  absence o f t he ir r igat ion is  no t  known,

though much o f it  rever t ed t o  scrub and dry grass sho r t ly aft er  ir r igat ion o f

the Ney -dit ch lands ceased in 1952. Thus,  by t he t ime aer ial pho tos  were
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taken in August ,  1954 (lake level 6406 feet ) ,  only small pat ches o f wet land

were evident ,  and t hese were rest rict ed to  t he far east ern,  and west  -  cent ral

po r t io ns  o f t he mar ina  lands . Between 1954 and 1968 ( lake level 6387.5

feet )  t hese two  pat ches had grown lakeward slight ly,  and several new

spr ings,  having recent ly emerged  from the lake,  were were suppor t ing small

pat ches o f wet land veget at ion. There appears  on ae r ial pho tos t o  have been

lit t le lakeward spread of any o f t hese patches between 1972 ( lake level

6385.5 feet ) and 1975 ( lake level 6379.5 feet ). Indeed, t he largest  pat ch o f

wet land ( t he previously ment ioned pat ch near  t he cent er  o f t he Mar ina)

appear s somewhat  desicca t ed  o n t he pho to s o f 1975. By 1982 this largest

pat ch o f fo rmer  wet land is  covered by dense,  but  dry,  meadow.

Colonizat ion by wet land veget at ion o f lands t hat  emerged between 1968

and 1982 was rest r ict ed to  highly localized sit es,  with wet land veget at ion

cover ing t iny pat ches t o t aling perhaps 5% or  less of t he newly relict ed

gr o und . The dist r ibut ion o f wet lands in  1982 is  mapped on P lat e  1  (no

at t empt  was  made  t o  map  t he  t iny we t land pat ches  t hat  appear ed  be tween

1968  and  1982) .

Non - Lagoonal Wetlands of the Lee Vining Creek Delta

Aerial pho tos from 1930 and 1940 show that  on po r t ions o f t he Lee

Vining delt a --  specifically the area immediately nor th and west  of lowermost

2000 feet  of channel-  - t he st ream's delt a  was covered by wet  meadow o r

ma r s h la nd . At  least  a  po r t ion o f t his  land was wa ter ed by a small,  unnamed

ir r igat ion canal t hat  bifurcat ed from Lee Vining Creek near  it s mouth.
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The dewater ing o f the st ream,  and t he cessat ion o f ir r igat ion diversions,

quickly eliminat ed t his wet land -  -it  is  no t  evident  on pho tos taken dur ing o r

aft er  August  o f 1954. This was presumably due t o  a  lower ing o f t he water

t able due t o  t he eliminat io n o f groundwater  recharge. The water  t able was

fur ther  lowered due t o  t he incision o f Lee Vining Creek in t he lat e  1960s

and  ea r ly 1980s .

Wetlands of the Lee Vining Tufa Grove

The Lee Vining Tufa Grove, as defined here,  occupies t he sho relands

between the  mout h o f Lee Vining Creek  and t he Ho rse Creek Embayment .

The exist ence o f t ufa t owers as o ld as 900 years along this por t ion o f t he

shor e indicat es t hat  it  has long been an area o f gr oundwat er  emer gence.

The  spr ings and seeps  a re  co ncent r at ed along  t he  more  t han one  dozen

fault s  t ha t  cu t  t he  sho re lands in t his  a r ea . Under  natu ra l condit ions  t he

likely source o f t he spr ing water  is  t he upper alluvial reaches o f Lee Vining

Creek. Ir r igat ion o f lands near  t he present  -day airpo r t ,  underway by lat e  last

cent ur y,  co nt inued  t hr o ugh 1970 . This ir r igat io n may have t emorar ily

increased t he flow o f the spr ings at  t he Lee Vining Tufa Grove.

Russell's  maps (1889) indicat e  t hat  spr ings were flowing at  the t hen -

sho reline ( -64 10 feet ) in the Lee Vining Tufa Area in 1883. The ae r ial

pho tos  o f 1930,  1940,  and 1954,  t aken du r ing t he ea r ly st ages o f t he

modern regression,  show that  most  p laces on t he narr ow st r ip  o f newly

exposed lands had been quickly co lonized by wet  meadow as t he lake fell.
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This  same  pa t t er n cont inued  t hr o ugh 1968 ,  t ho ugh an inc r eas ing

percent age o f newly expo sed lands was covered by t ufa and was t hus

incapable o f suppor t ing wet land veget at ion.

It  is  c lear  from the aerial pho tos t hat  by 1972 (also  evident  on t he pho tos

of 1973 and 1975)  t he wet lands were growing lakeward onto newly exposed

lands at  t he expense o f previously exist ing wet lands at  higher  elevat ions.

Thus,  whereas t he upper  edge o f wet land vege t at ion ext ended to  somewhere

between 6417 feet  and 6428 feet  in 1954,  it s  highest  edge stood at

approximately 6390 -6400 feet  by 1975. Cont inued lakeward expansion o f

wet lands on newly relict ed lands,  and t ransfo rmat ion o f previously exist ing

wet lands  t o  d ry meadow and scr ubland at  higher  elevat ions,  co nt inued

thr o ugh 1982 . The wet lands t hat  exist ed in  1982  are  shown on Plat e  1 .

Wetlands of the "Horse Creek Embayment"

The Horse Creek Embayment  is t he --2 -mile -long bight  in t he Mono

shoreline t hat  lies be tween t he Lee Vining and Rush Creek delt as. T he

ephemeral "Horse Creek" reaches Mono  Lake at  t he cent er  of t he

e mba yme n t .

By lat e last  century t he drainage basin o f Horse Creek (called "Gibbs

Creek ",  or  "Gibbs Canyon Creek" on some o ld land -use maps) had been

hydrographically modified t o  ir r igat e  nea rby lands.6 Lee Vining Creek water

was conveyed to  t he Horse Creek basin by way o f "H- dit ch ",  which fed both

the "Roger 's ditch" ( t hus ir r igat ing lands near  the present  -day airport) and
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the "Cremasco  -  Mat t ly ditch" (ir rigat ing the Mat t ly lands at  -6800 feet  in t he

Hor se  Creek Embayment ,  and  t he  Cremasco  lands fa r t her  lakeward ) .

Because o f the H -dit ch diversion, t he Horse Creek Embayment  was wet t er ,

and  t he sho reland  we t lands were  like ly mo re widesp read,  t han wo uld  have

been t he  case  under  na t u ra l cond it io ns . Indeed,  as discussed below,  t he

discont inuat ion o f H -dit ch diversions in 1970 seems to  have co incided with

the disappearance o f most  o f t he previously exist ing wet lands.

The  1930 and 1940  aer ial pho to s sho w t hat ,  par t icula r ly in it s  west e rn

half,  where beachr ock  was r are ,  t he Hor se Creek Embayment  be low an

elevat ion of 6455 feet  (t he "Clover  Ranch High Stand" of St ine,  1990a) was

do mina t ed by we t  meado w o r  mar shland . Wet land seems t o  have been le ss

well developed in t he east ern half o f t he embayment ,  t hough it  st ill

domina t ed  t he gro und cover .

In addit ion t o  this more o r less cont inuous cover  o f low -lying wet land

veget at io n were two  dense st ands o f t rees and shrubs  (which,  based on

modern examinat ion,  were likely dominat ed by willows and buffalo  berry)

that  grew in asso ciat ion with spr ings in t he west er n and cent ral po r t ions o f

t he  embaymen t . According t o  eyewitness account s (Dondero  and Banta,

pers.  comm.,  199 1) flow from these springs was "vigorous" and "copious ".

Lakeward- flowing r ills  associat ed with t he spr ings can be seen on t he 1930

pho t os.

In the course o f t he 30 - foo t  lake regression t hat  occurred between 1940
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and 1968,  beachrock  fo rmat io n prevent ed t he lakeward  spr ead o f wet land

veget at ion onto  newly relict ed lands o f t he Horse Creek Embayment . The

previously exist ing wet lands cont inued t o  t hr ive,  however ,  as did t he

previously exist ing spr ings and spring -fed woodlands. This condit ion is

evident  no t  only on t he aer ial pho tos of 1968,  but  on t he int ervening pho tos

o f 1951,  1954,  and 1956 as well.

In 1970, as t he DWP began operat ing t heir  "second aqueduct  bar rel " ,

diversion o f Lee Vining Creek water into  t he Horse Creek Embayment  by way

of H -ditch ceased. According to  long -t ime residents of the Mono Basin,  it

was at  this t ime that  t he once - vigo rous spr ings of t he embayment  st opped

flowing (Dondero and Banta,  pers.  comm. , 1991) . Aer ial photos from 1972,

'73,  and '75 seem to  show an overall decline in t he dist r ibut ion o f wet land

veget at io n,  with d ry meado w o r  shrubs expand ing at  t he expense o f t he

more  hydro phyt ic  species.

The 1973 and '  75 pho tos show the beginnings o f a  st r ip  of wet land

vegetat ion forming at  the shoreline (t he upper edge o f this veget at ion fo llows

a contour  at  e levat ion -6384 feet ) . The reason fo r  t he fo rmat ion o f wet

meadow at  t his elevat ion is  no t  known,  t hough it  may be relat ed t o  a

decrease in t he size o f t he long -shore dr ift ,  and t hus in a  cessat ion o f

beach - rock fo rmat ion. Wet land veget at ion cont inued t o  co lonize t his newly

relict ed  st r ip  t hrough 1982. It  is  mapped on Plat e  1 .
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N o n-  L ag o o na l  W e t l a nd s  o f  the  R us h  C re e k D e l t a

The history o f t he non - lagoonal wet lands o f the Rush Creek delta closely

parallels that  o f Lee Vining Creek,  except  t hat  t he wet lands at  Rush Creek

may have pers ist ed somewhat  longer  befo re be ing t r ansfo r med to

s h r u b l a nd s . Naturally occurr ing wet lands are evident  no t  only on t he 1930

and  1940 pho to s,  but ,  in a  somewha t  d iminished s t at e ,  on t he pho t os o f

1951  and  1954 as  well. By the t ime the aer ial pho tos o f 1968 were t aken,

t he water  t able o n t he Rush Creek  delt a  had been lowered dramat ically due

to  t he st ream incision o f t he previous year . Those pho tos show a delt a

surface t hat  appear s near ly bar ren o f vege t at ion. By 1982 shrubs covered t he

delt a  sur face.

Wetlands of the South Tufa Area

The "South Tufa Area ",  as defined here,  encompasses no t  only t he

associated grove of tufa towers (the "South Tufa Grove "),  but  also the

marshlands ,  spr ings,  and wet  meadows that  lie  wit hin a  half -mile  t o  t he east ,

and a quar t er mile  t o  t he west ,  of t he grove.

The South Tufa Grove is  peculiar  in t hat ,  unlike most  o f t he exist ing t ufa

groves around the lake,  t here is  lit t le  o r  no  water  emanat ing from the bases

of most  o f the tufa towers. Given that  t he towers are shallow-  roo ted and

except ionally young (having apparent ly fo rmed near  t he beginning o f t his

centur y) ,  and t hat  t he spr ings t hat  must  have exist ed a t  t he base o f t he

towers are now ext inguished,  it  seems reasonable  t o  suggest  t hat  t he
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springflow that  inst igated t ower  fo rmat ion was an ar t ifact  o f ir rigat ion of the

Pumice Valley lands by A -ditch and B -ditch (St ine,  1992b). These diver sio ns

began ea r ly in  t his cent ur y. They wer e cur t a iled in  t he la t e  1940s,  t hen

rees t ablished  at  a  much r educed  ra t e  in t he  ea r ly 1950s ,  o nly t o  be

per manent ly abando ned  in  t he  la t e  1960s . Groundwater  flow to  the South

Tufa Area may thus have var ied marked ly du r ing t he per io d fro m 1930 to  t he

pr esent .

Neit her  t he  vo n Schmidt  pla t t s  no r  t he Russe ll maps  indicat e  spr ing

act ivity in the South Tufa Area. Similar ly,  t he  1930 aer ial pho tos show no

evidence o f we t lands in t he area,  t hough lit t o ra l and sublacus t r ine spr ings

may well have  been act ive at  t his  t ime. On aer ial photos from 1940 ( lake

level 6418 feet ),  1951,  and 1954 ( lake level 6405.5)  a ser ies of small bars

const r ain nar row wet lands at  t he sit e . Bars do form in t his vicinity,  it  it  may

be t ha t  lagoons cha rat er ized  t he area.

The lake t ransgression o f 1967 -69 cut  a  cliffline at  t he South Tufa Area.

While t his feature was  small,  and  seems to  have exer t ed lit t le  influence on

wet land fo rmat ion at  t he South Tufa Area it self,  it  d id  creat e  a  spr ingline

immediat ely east  o f t he area,  where,  fo r  at  least  several years,  wet  meadow

covered the sit e . That  st r ip o f wet land has rever t ed t o  dry meadow,

presumably in response t o  t he cont inued lower ing o f Mono  Lake.

The pho tos o f 1968,  1972,  1973,  and 1975 show growth (due t o  t he

emergence)  o f t he peninsula  t hat  is  made up o f t he  main concent rat io n o f
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towers at  t he South Tufa Area. While t he re seems to  be no  wet lands

assoc iat ed  with t he peninsu la it se lf,  t he small embayment s t o  bo th it s  east

and  west  appear  t o  be suppo r t ing  an incr eas ing a rea  and densit y o f we t land

veget at ion. Locally at  least ,  t hese wet lands persist ed and grew through 1982

(Plat e  1) ,  fed by local seeps and spr ings. Par t icular ly t o  the west  o f the main

concent rat ion o f t owers,  t he wet lands are condit ioned by t he  low berms that

act  as  dams,  confining t he wa ter  t o  a  great er  ext ent  t han would be t he  case

in t he ir  absence .

Wetlands of Paoha Island

Unlike Negit  I sland,  which is  essent ially waterless,$  Paoha Island has

been charact er ized histo r ically by wet lands at  several different  sit es. These

wet lands  inc lude  ponds t ha t  o ccupy slump  scar s o n t he  is land 's wes t er n

flank (  "slump ponds "),  ponds that  occupy the bo t tom of vo lcanically induced

depressions on the island's no r theast ern and south -  central flanks ( "vo lcano

ponds ") ,  and marshlands and wet  meadows that  developed above "Hot  Spr ing

Cove" on t he  is land 's  so utheas t er n flank.

Slump po nds  o f Pao ha  Is land . A half -dozen small depressions on Paoha

Island 's west e rn flank have  he ld wate r  a t  t imes  since 1930. The largest  of

these lies at  a  level just  above the Histor ical High St and (6428 feet). It

seems to  have been in hydrost a t ic  equilibr ium with Mono  Lake  when Mono

stood at  high levels. Thus,  even dur ing dry t imes (e .g .  January o f 1930,

when the Fair child  aer ial pho tos  were t aken)  t he po nd cont ained water . As

Mono Lake fell during subsequent decades, the pond was no longer
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suppor t ed by t he lake,  and,  like a ll o f t he o t her  s lump ponds o n t he  island,  it

became an ephemeral feat ure,  ho lding  wat er  o nly dur ing t imes  o f high

precipit at ion and runoff (e .g .  dur ing 1982) .9

Volcano  po nds o f Pao ha Island . The no r theast ern co rne r  o f Paoha Is land

is made up o f a  complex o f coalescing cinder  cones. Aer ial pho tos show that

t hr ee  o f t hese featu res held small ponds unt il  somet ime be tween 1956  and

1968 . Like t he largest  o f t he slump ponds descr ibed above,  t hese vo lcano

ponds were suppor t ed by,  and in fact  were composed o f water  from,  Mono

Lake. Desiccat ion o f t hese volcano  ponds occurred when Mono  Lake fell

below an elevat ion o f approximately 6395 feet  ( t hus,  around 1961) . S ince

that  t ime ,  sur face  wat er  has no t  co llect ed in t he cones,  presumably due t o

the high permeabilit y o f t he cinder  t hat  composes t he cone floo rs.

An addit ional vo lcano  pond character ized the south -  cent ral flank o f Paoha

Is land . It  differed from the o thers in that  it  occupied the bo t tom o f a

so lit ary explosion crater ,  rather  t han t he floo r  of a  cinder  cone. The hist o r y

of this so litary feature closely parallels that  of the "cinder  ponds ": it

remained inundated as long as Mono  Lake stood above a cr it ical e levat ion ( in

this case,  approximately 6412 ±6 feet ) ,  and desiccat ed when the lake fell

below that  level.

The wet lands o f Hot  Spr ings Cove . The t ransgression o f Mono  Lake t hat

culminat ed in t he Histo r ic High Stand (6428 feet )  of 1919 carved a well-

defined plat fo rm and cliffline onto  t he flanks of Paoha Island. In t he vicinity
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of Ho t  Spr ing Cove,  t hat  cliffline has remained an act ive spr ingline since

1919 ,  suppor t ing a widening  band  o f we t -  and d ry meadow and mar shland

on the relict ed plat fo rm. The lake t ransgression o f 1967 -69 carved a new

plat fo rm and cliffline /springline at  t he foo t  o f t he o ld plat fo rm,  so  that  by

1982 the sho relands in t he vicinit y of Ho t  Spr ings Cove were composed o f

two  st eps,  bo t h o f which had  an act ive spr ingline at  t he ir  upper  edge.

The history o f colonizat ion o f t he Ho t  Spr ings Cove plat fo rms by

veget at ion can be reconst r uct ed from ae r ial pho tos. This r eco ns t ruct ion is

limit ed,  however ,  because it  is difficult  t o  different iate  between wet  meadow

and  dense dr y meado w on most  o f t he pho to s. The histo ry proceeded as

follows: By 1940 (lake level 6418 feet ) there are hints o f wet land( ?)

veget at ion along the very t hin st r ip  of relict ed land. This band o f vegetat ion

widened,  but  did no t  keep pace with t he  dec lining shoreline,  between 1940

and 1954 (lake level 6406 feet ) . Over  t he next  decade t he lag between

lakeward  migrat ion o f t he sho reline and lakeward migrat ion o f t he

veget at ion decreased,  so  t hat  in 1964 ( lake level 6390 feet )  t he southern

half o f t he plat fo rm at  Hot  Spr ing Cove was co lonized by gramino id

veget at ion clear  t o  t he sho re,  while  at  most  places on t he no r thern half it

st ret ched more t han three-  quar t ers o f t he way to  t he sho re. By 1968  t he

veget at ion has gained on t he falling shoreline t o  an even great er  degree,

ext ending t o  t he lake in most  places. (This is  probably due,  in par t  t hough

no t  ent irely,  t o  the lake having r isen to  t he exist ing veget at ion in 1967. )

The cut t ing o f t he new cliffline in 1967 and 1969 (with most  o f t he
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erosion occur ing dur ing t he great er  r ise  o f t he lat t er  year)  creat ed a  new

spr ingline at  an elevat ion o f 6391 feet . This  may have  d iminished  t he

amount  o f wat er  ava ilable  t o  t he upper  t er race due  t o  sapping at  it s  base.

Thus,  while  gramino id veget a t ion cont inued t o  be widesp read o n bo t h t he

upper  and lo wer  t er races in  1982,  t rue  wet lands ( int er pre t at ion based  on

false -co lo r  infrared pho tos o f 1982)  appear  t o  be most  prevalent  immediately

below the two  clifflines. A drier -type vegetat ion (presumably dry meadow)

seems to  dominat e on t he middle po rt ions o f t he plat fo rms (Plat e  1) .

4. Conclusions

The regression o f Mono  Lake from it s Histor ic  High St and o f 1919 AD has

resu lt ed  in mar ked changes in t he natu re and dist r ibu t ion o f lake-  fr ing ing

wet lands . The fresh-  and brackish -water  lagoons o f t he delt as and t he

no r t he rn sho re  have  d isappear ed . Over a ll,  mar shlands and  we t  meadows

have expanded,  despit e  t he lo ss o f fo rmer ly ext ensive t r act s on t he Rush

Creek, Lee Vining Creek,  and Mill Creek deltas,  and in t he Horse Creek

E mba yme n t .

The  histo ry o f t he  expansio n o f mar shlands and wet  meado ws is complex,

with details  varying from sit e to  site  depending on geo logy,  hydro logy,

geomorpho logy, and land -use pract ices. Perhaps t he simplest  case  is  t o  be

found in t he vicinit y o f Dechambeau  Creek,  where surface -  and g roundwater

is  abundant  and  t he sho r elands  ar e  o f mo der at e  g r ad ient . T her e ,  mar shland

and wet  meadow have rapid ly and complet ely co lonized newly relict ed lands.

The landward  marg in o f t he we t lands  has  remained s t a t io na ry t hro ugh t ime ,
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with t he r esult  t ha t  t he  band  o f wet lands has become ever  wider  as  t he lake

has fallen. At  the other extreme o f complexity is  the Great er  Simon's

Springs Area,  where t he veget at ion spread lakeward no t  as an ever  -  widening

st r ip  wit h a  st able  upper  boundar y,  but  ra ther  a s a  migr at ing band  t ha t ,  while

expand ing lakewardly on it s  downslope marg in,  was co nt rac t ing lakewardly

on it s  ups lo pe  mar gin. Fur thermore,  while  wet land veget at ion rapidly

colonized newly -  relicted sho relands o f moderate to  moderately high

gradient  in the Simon's Spr ings Area,  it  has been slow to co lonize ( if it  has

colonized at  all)  the low - gradient  lands closer to  the lake. Co lonizat ion by

wet land veget at ion on t he low -  gradient  lands here and at  other sit es around

the lake lags relic t ion by a t  least  many years ,  and  perhaps even by decades o r

cent u r ie s .

Complexit ies such as t hese,  a s we ll as  o the rs ( including beachrock

format ion, possible lower ing of groundwater  levels due to  erosion - induced

sapping,  and changes in land -use pract ices)  make it  d ifficult  t o  predict  how

the future fluctuat ions o f Mono  Lake will affect  t he growth and shrinkage o f

shore - fringing wet lands. Any at t empt  t o  make  such p redict io ns must  t ake

the fo llowing factors into account :

1. Resto rat ion o f t he Dechambeau Lagoon would require raising t he lake

to  levels above approximately 6400 feet ; resto rat ion of the lagoons of t he

nor thern sho re would require raising t he lake t o  levels above approximately

6405 feet ; resto rat ion o f t he lagoons on t he Rush Creek,  Mill Creek,  and Lee

Vining Creek deltas would require raising t he lake t o  levels above
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approximately 6400 feet, though much time would be required to "heal" the

delta trench, a process that would be required before berms could again be

built on the delta plains.

2. While the greatest potential acreage of relicted land within a ten -foot

vertical band lies between elevations of 6370 and 6380 feet (potential

relicted land = 8320 acres),  this interval supports substantially less wet

meadow and marshland than the vertical interval 6380 -6390 (potential

relicted land = 4290 acres). This seems to be due to the flatter shoreland

gradient,  and consequent tendency to precipitate a crust of alkaline salts,

within the lower interval. With this in mind, any attempt to equate future

amounts of relicted land with future acreages of wetland should be done on

an elevation - interval by elevation - interval basis.

3. The past response of wetlands to the drop in Mono Lake is the key to

understanding the future response only insofar as the past hydrologic,

geomorphic,  and geologic conditions continue to prevail. Short of a

volcanically induced ash -fall or a marked shift in climate, future changes in

these parameters should be minor, as long as the surface of Mono Lake

remains above the topographic "nick point" that encircles the lake at an

elevation of 6368 feet (Stine,  1990b). Should the lake drop below that level,

the water table beneath much of the lake - marginal wetlands will fall,  due not

only to a loss of sub - surface hydrostatic support, but to local incision by the

rills that drain the lands. The consequences of such an event would be

irreversible,  since,  during a subsequent rise in lake level,  the lake surface
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would no t  simply regain the gent ly sloping plat form above t he nickpo int .

Rather ,  t he r ising lake would cut  a  new plat fo rm at  t he expense o f t he o ld

one,  fo rcing t he nickpoint  (t he inst igato r o f rill incision) to  higher and

higher  levels. If lake - marginal wet lands are to  be preserved,  the surface of

Mono Lake should be prevent ed from falling to  6368 feet .

5 5



Footnotes
1 The LADWP (1987), following the then- unpublished conclusions of Pelagos (1987),

suggested that  Rush  Creek is too far  west  to be r ela ted to the spr ings that  cr ea ted the South

Tufa  Grove. Seeking an  explanat ion  that  t ied Rush  Creek to the tufa  grove,  they argued that

the st r eam must  have previously occupied a  posi t ion  far ther  east ,  a t  the presen t  si te of

Panum Dome,  and tha t  the crea t ion  of t he dome by volcan ic  erupt ion  600 year s  ago must

have forced the st r eam to change posi t ions and cut  i t s presen t  canyon . To bolster  thei r

argument ,  the DWP and Pelagos ci ted the existence of a  nar row, h igh- gradien t,  sublacust r ine

canyon  ( "Pelagos Canyon  ")  that bisects the lake floor near  South Tufa  Grove between

elevations of 6365 feet  (9 feet  below the presen t lake sur face)  and 6275 feet . Their

conten t ions regarding the or igin of "Pelagos Canyon",  as wel l as those r egarding the h istory

of Rush  Creek  and th e Sout h  Tufa  Grove,  are un founded,  and  thei r  argum en ts ar e un tenable,

for  the fol lowing r easons:
A- Between  about  12,000 and 10,000 year s ago,  as Mono Lake fell  from i ts la te Pleistocene

high  stand of 7070 feet ,  the lake' s t r ibutary st r eams were forced to incise their  deltas. The

drop in  lake level  did not  occur a t  a steady ra te. Rather ,  the lake surface staggered

downward, stabi lizing at  severa l in termediate elevations in the coarse of the overal l

regression . The str eam canyons of Mil l  and Lee Vin ing creeks record this stagger  as

canyon -wall  terr aces that  were cut as the str eam planed la tera lly dur ing the st i ll -  stands.

Expectedly,  both  of these st r eams display the same sequence of ter r aces (graded to the same

base levels). The canyon  of Rush  Creek l ikewise displays th is same sequence of ter r aces.

The on ly plausible explanat ion  for  th is coincidence is tha t  between  12,000 and 10,000 year s

ago, dur ing the la te Pleistocene r egression  of Mono Lake, Rush  Creek occupied i t s

presen t -day canyon .
B. The canyon  that  Rush  Creek cut  in to i t s del ta  is not  a  minor  topographic fea ture. It

reaches a  depth  of over  300 feet,  and a  width  of more than  2000 feet . Any former  canyon  of

Rush  Creek would have to have been  of rough ly simi lar  dimension . Ha d Rush  Creek

formerly occupied a  posi t ion  differen t  than  that  of the present  day,  th is former  canyon

would have to be in  evidence today. No such  r emna n t  s t r eam  can yon  ( indeed,  no a bandoned

st r eam canyon  of any kind) character izes the Rush  Creek dra inage.

C. "Pelagos Canyon" is far  too steep to have been  cut  by a  str eam. Whereas  t he  oth er

st r eams that  flow to the lake over  unconsol idated,  easi ly erodible sedimen ts have gradien ts

of between  22 and 30 per  1000,  the gradien t of 'Pelagos Canyon" is in  places greater  than  100

per  1000. Had a  st r eam actual ly flowed down th is canyon , i t  would have fla t tened the

gradien t by a  factor  of 3 to 4 in shor t  (weeks to mon ths) order .

D. It  has been  demonstr a ted (St ine,  1987,  1990a) that  Mono Lake has not  been  low enough

since Panum Dome erupted 600 year s ago --  indeed,  i t  has not  been  low enough  dur ing at  least

4000 years - -to have a llowed a str eam to flow overland to even the h ighest r eaches of

"Pelagos Canyon ".
E. There is no del ta associated wi th  the mouth  (or  any other  par t ,  for  that  mat ter)  of

"Pelagos Canyon ". A del ta  would have to be expected if the canyon was st r eam -cut .
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F. The tufa towers that the DWP cite as evidence of former large -scale spring act ivi ty at

South  Tufa  Grove more than  600 year s ago have been  shown to post  -date,  r a ther  than

pre -date,  the Mono Craters erupt ion  of 600 yr s BP (Stine, 1992b).

In ligh t of the overwhelming evidence against a fluvial  origin  of "Pelagos Canyon",  it  is

wel l to consider  an al ternative origin. The canyon  coincides wi th  a  faul t  tha t  runs

nor theas tward from Panum Dome in to Mon o Lake. At  the mouth  of the canyon  is a

widespreading splay deposi t  of the type tha t  would be expected to form in  a  subaqueous

environment following a  slump- induced turbidity flow. It  i s therefore hypothesized that

"Pelagos Canyon" is a slump scar  (one of many that ar e known to exist  on  the lake floor )

that  formed in  associa t ion  wi th  the tectonic act ivi ty that  accompan ied, or  fol lowed,  the

empla cemen t  of  Panum Dome -600  year s ago.

2 Sincla i r  (1988) a t tr ibuted the spr ingl ines a t  6381 feet  and 6390 feet  a long the lake' s south

shore to "seeps . . .  i ssui ng from tephr a  layer s where they in ter cept  the sloping beach ." Th is

in terpretat ion  is incor rect . The tephras from the most  r ecen t  Mono Crater s  erupt ions,  as

wel l  as those from the Paoha Island erupt ions,  do not  in ter sect  the sur face of the southern

sh or el an ds . The ash  beds are or ien ted para l lel  to the shoreland sur face,  and he a t  depths of

from -1 foot to --5 feet below ground level. The spr ingl ines a lways run  along a  con tour ,  a

si tuat ion  that  would be most  unl ikely i f they owed thei r  existence to a  slope /st r a tum

in ter sect ion . Fur thermor e,  the sh orelands a long the  lake' s southern  m argin  are  composed

vir tual ly ent ir ely of li ttora l ly reworked tephra  sands that  or iginated from the most  recen t

erupt ion  of the Mono Crater s. These sands are nei ther  more nor  less capable of conveying

groundwater  than  the a ir fa l l  tephra  un i ts that  ar e in tercal la ted with in  them. The

spr ingl ines are clearly r elated to topograph ic nickpoin ts created during the above -  men tioned

transgressions of Mono Lake,  r a ther  than  to any slope / tephra  in ter sect ion .

3 On March  23,  1934 ( lake level  6416.7 feet) ,  hydrologist  Charles Lee described the two

lagoons on  the lake margin near  Bridgepor t  Creek, and another  2 in the vicin ity of

Cot tonwood Creek,  as being brackish . In  both  cases he observed "numerous smal l  seeps" of

cold, fr esh  water  en ter ing the lagoons from the landward side. He est imated the area  of

lagoon  sur face to be 52 acres on  Br idgepor t  Creek,  and 199 acres on  Cot tonwood Creek

4 Two small spring -fed ponds along the northern  shore -- Sulphur  Pond,  and a tiny pond

-2500 feet to i t s southeast  --  r emain  in existence. They do not  occupy lagoonal  depressions,

but r ather  in terdunal  areas of the Generat ion  -2 dunefield of St ine (1987, 1990a).

5 "Miner ' s inch" is a  measure of water  flow dating from the Cal iforn ia  Gold Rush. I t  has

different  cubic feet  per  second (cfs) equivalents,  depending on  whether  it  conforms to the

nor thern Cal iforn ia  defini tion (1 cfs = 40 M.I.  with  6" of pressure head), or  southern

California defini tion (1 cfs = 50 M.I.  with 4" of pressure head). It  i s not  known which
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defini t ion Lee used in  descr ibing Simon 's Spring.

6 It  appear s that ,  under  natura l  condi t ions,  Gibbs Creek played a  major  role in  water ing the

"Horse Creek" dra inage. Russel l 's  map of 1883 shows Gibbs Creek flowing th rough  the Horse

Creek embaym ent  to Mono Lake. He a lso shows shorel ine spr ings emanat ing from the

em ba ym en t . On  the USGS map of 1898 Gibbs Creek is shown bifurcat ing a t an  elevat ion  of

-8500 feet .  wi th  the ephemeral  branch  (thus.  presumably,  the overflow water s)  flowing in to

the Lee Vin ing Creek dra inage ( joining it upstr eam of the present  -day Forest Service

Compound) an d the perenn ia l  branch  ( thus,  presum ably,  the ma in  branch) f lowing down

Horse Cr eek canyon . Shor t ly thereafter ,  a  system of diver sions was establ ished near  the

poin t of bi furcation . It  was in tended to regula te the flow of Gibbs Creek water  between  the

Horse Creek embayment  and the Lee Vin ing Creek dra inage. The degree to which this

diversion sent  more water  to Lee Vin ing Creek than  was previously the case is not  known.

7 The gravels excavated by the art i ficia lly induced incision  of Wilson  Creek bury lands that

migh t  oth erwi se suppor t  wet la nds.

8 While Negit  Island harbors no fr eshwater ,  one of it s flows t r aps lake water  between

pressure r idges a t low lake levels (- 6373 -6378 feet). Th is creates a  nar row,  arcuate pond of

water  tha t ,  because of evaporat ion ,  i s more sa l ine than  the lake. Th is sa l ine pond is shown

on  Pla te 1.

9 Pla te 1 shows that  the slump pond t hat  wa s presen t  i n  1930  r emai ns in  1982,  suggest ing

tha t  n o cha nge h ad  occur red. It  should be r ea lized the the presence of the pond in  1982 is

largely a matter  of chance (being r elated to the wet  year  and the ra ins of the days

immediately before the photos were taken),  and that wh i le the pond of 1930 was a

perm anen t  fea tur e,  i t  wa s ephemeral  by 1982.
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