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SURFICIAL GEOLOGY
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Geology b y J. S . Orga n .
GIS  / digita l ca rtogra phy b y T .J. S ea rs.
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Digita l Eleva tion  Model (DEM) from  S huttle Ra da r T opogra phy Mission  (S RT M) da ta  of the
S heffield La ke m a p a rea  (sha ded from  the n orthea st). T he im a ge provides surfa ce in form a tion
n ot rea dily illustra ted on  the surficia l m a p. T erra in  va ria b ility is eviden t, with a rea s of b edrock
highlighted a s rougher textured a rea s (con sisten t with surficia l m a p), a n d a rea s of thicker till
shown  a s sm oother textured a rea s.
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Geologica l b oun da ry  . . . . . . . . . . . .

S ca rp fa ce a t edge of terra ce . . . . . .

Cirque . . . . . . . . . . . . . . . . . . . . . . . .
Esker (flow direction  kn own  or
a ssum ed, un kn own ) . . . . . . . . . . . . .

Meltwa ter cha n n el (sm a ll, la rge) . . . .

Crestlin e of m a jor m ora in e ridge . . . .

T ren d of rib b ed or m in or
m ora in e ridges . . . . . . . . . . . . . . . . .

Bea ch ridges  . . . . . . . . . . . . . . . . . .

S a n d dun es  . . . . . . . . . . . . . . . . . . .

Drum lin   (direction  kn own ,
un kn own ). . . . . . . . . . . . . . . . . . . . . .

Cra g-a n d-ta il hill . . . . . . . . . . . . . . . . .

Flutin g . . . . . . . . . . . . . . . . . . . . . . . .

Rôche m outon n ée . . . . . . . . . . . . . . .

S tria tion  (direction  kn own , un kn own )
(n um b ers in dica te rela tive a ge) . . . . .

K ettle hole (sm a ll, la rge) . . . . . . . . . .

S in khole (sm a ll, la rge) . . . . . . . . . . . .

Ob serva tion  site . . . .  . . . . . . . . . . . .

Delta  . . . . . . . . . . . . . . . . . . . . . . . . .

Note: All sym b ols a n d cla ssifica tion s m a y n ot occur on  this m a p.
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LEGEND
Ea ch outlin ed a rea  is a ssign ed a  cla ssifica tion  con sistin g of up to three gen etic ca tegories a n d m odifiers tha t design a te the types of
deposits within  ea ch a rea . Ea ch ca tegory within  a  cla ssifica tion  is listed in  order of dom in a n ce a n d is sepa ra ted from  the other ca tegories b y
a  sla sh (e.g., T v/R). Gen era lly, the a rea s a re divided so tha t up to three la n dform s or deposit types a re iden tified within  a  given  a rea . T he
cla ssifica tion  system  is a lso used to den ote the a pproxim a te percen ta ge of la n dform s occurrin g within  a n  outlin ed a rea , b ut those tha t form
less tha n  5 percen t of the a rea  a re n ot in cluded in  the cla ssifica tion . Four va ria tion s of the la n dform  system  a re a s follows:

Where three differen t la n dform s a re in cluded in  a  sin gle m a p un it they a re ea ch sepa ra ted b y a  sin gle sla sh (/) a n d their rela tive
percen ta ges a re (60 - 80), (15 - 35), a n d (5 - 15).
Where two la n dform s a re in cluded in  a  sin gle m a p un it, a  doub le sla sh (//) or sin gle sla sh (/) is used to sepa ra te them , a n d their
rela tive percen ta ges a re (85 - 95) // (5 - 15) for doub le sla sh, or (60 - 85) / (15 - 40) for a  sin gle sla sh.
A hyphen  b etween  two la n dform  types in dica tes tha t they a re a pproxim a tely equa l in  a rea . For exa m ple, T v-Rc  in dica tes tha t till
ven eer a n d rock con cea led b y vegeta tion  or a  thin  regolith a re equa l in  a rea .
A com posite sym b ol is used to show com b in a tion s of the a b ove ca ses. For exa m ple,      in dica tes tha t a b out 60 - 85  percen t of the
a rea  is covered b y fluvia l sedim en t, 15 - 40  percen t b y gla ciofluvia l sedim en ts, a n d is un derla in  b y till.

GENETIC CLASSIFICATION

Rock

Alluvium  con sistin g of silt a n d cla y to b ouldery gra vel, form s terra ces a n d pla in s a ssocia ted with
m odern  strea m  cha n n els, their floodpla in s a n d delta s; usua lly less tha n  1 m  thick; deposited b y
fluvia l a ction  a t or b elow m a xim um  flood levels
Coa rse-gra in ed b edrock-derived m a teria ls; m a y in clude sa n d, silt or cla y; a ccum ula tes on  the lower
pa rts, or a t the b a se of steep rock fa ces; tra n sported b y gra vity

Medium - to fin e-gra in ed sa n d a n d silt, well sorted, poorly com pa cted; com m on ly form s a s dun es up
to 10 m  high; tra n sported a n d deposited b y win d

Fin e-gra in ed sa n d to coa rse-gra in ed cob b ly gra vel; form s pla in s, ridges (eskers), hum m ocks,
terra ces a n d delta s; gen era lly grea ter tha n  1 m  thick; deposited a s outwa sh in  a n  ice-con ta ct or
progla cia l position
S ilt, cla y, gra vel a n d sa n d; form s a s pla in s a n d b la n kets; silt a n d cla y a re deposited in  freshwa ter
la kes from  suspen sion , sa n d a n d silt b y la ke-floor curren ts, gra vel a n d sa n d b y shorelin e wa ve
a ction
Cla y, silt, gra vel a n d dia m icton ; sa n d is presen t in  som e pla ces, gen era lly m odera tely to well sorted
a n d com m on ly stra tified, b ut m a y b e m a ssive; form s b ea ch ridges, delta s, terra ces a n d b a rs
deposited in  a  m a rin e en viron m en t; gra vel a n d sa n d a re form ed b y shorelin e wa ve a ction ; m a y
in clude shells, cla y a n d silt deposited from  suspen sion  a n d turb idity curren ts; gra vel is gen era lly a
wa vewa shed la g

In cludes a ll types of till; com posed of dia m icton ; tra n sported a n d sub sequen tly deposited b y/or from
gla cier ice with n o sign ifica n t sortin g b y wa ter. T hese in clude rela tively thin  (T v) or thicker (T b , T e,
T p, T ) till with little or n o surfa ce expression ; fea tures produced b y a ctively flowin g ice (T d, T l, T r) or
sedim en t deposited through ice disin tegra tion  (T h, T k)

Bedrock, either exposed (R) or con cea led b y vegeta tion  (Rc)

MORPHOLOGY

S ym b ol
Deposition a l
En viron m en ts Origin  a n d Cha ra cteristics of Ma teria ls

S ym b ol Morphology Description

a A rela tively gen tle slope a t the foot of a  steeper slope, com m on ly used to describ e colluvium  a t the
b a se of a  rock esca rpm en t; con sists of m a teria ls derived from  the usua lly steeper upper slope
An y deposit  grea ter tha n  1.5 m  thick;  m in or irregula rities of the un derlyin g un it a re m a sked b ut the
m a jor topogra phic form  is still eviden t
Vegeta tion  m a t developed on  either colluvia l surfa ces or a  thin  la yer of a n gula r frost-sha ttered a n d
frost-hea ved rock fra gm en ts overlyin g b edrock; in cludes a rea s of sha llow (less tha n  1 m ),
discon tin uous overb urden
Elon ga te ridge(s) b etween  1.5 a n d 20 m  high, 20 a n d 300 m  wide, a n d 200 to 5000 m  lon g; ridges
ha ve a  roun ded en d poin tin g in  the up-ice direction  a n d gen tly curvin g sides tha t ta per in  the down -
ice direction ; exhib it a  con vex lon gitudin a l profile, com m on ly with a  steeper slope in  the up-ice
direction ; con sist of sub gla cia lly form ed deposits sha ped in  a  strea m lin ed form  pa ra llel to the
direction  of gla cia l flow; com m on ly con sist of till, a lthough som e m a y con ta in  stra tified drift; m a y
ha ve a  rock core
A series of closely spa ced gullies or deeply in cised cha n n els; ca n  ha ve a  den dritic pa ttern  or m a y b e
a  sin gle stra ight or a rcua te cha n n el; gullies a n d cha n n els m a y con ta in  un derfit strea m s
A gen tly slopin g a ccum ula tion  of deb ris deposited b y a  strea m  issuin g from  a  va lley on to a  lowla n d;
ha s its a pex a t the m outh of the va lley from  which the strea m  issues; the fa n  sha pe results from  the
deposition  of m a teria l a s the strea m  swin gs b a ck a n d forth a cross the lowla n d; fluvia l fa n s a re
usua lly derived from  eroded gla cia l a n d gla ciofluvia l deposits; gla ciofluvia l fa n s (delta s) a re
deposited in  sta n din g wa ter ra ther tha n  in  a  terrestria l  en viron m en t; colluvia l fa n s a re derived from
b edrock a n d a re usua lly steeper (i.e., con e sha ped)
An  a ppa ren tly ra n dom  a ssem b la ge of kn ob s, m oun ds, ridges a n d depression s without a n y
pron oun ced pa ra llelism , sign ifica n t form  or orien ta tion ; form ed b y gla cia l m eltin g durin g ice
sta gn a tion  a n d disin tegra tion ; in cludes sub gla cia l, en gla cia l, supra gla cia l a n d stra tified m a teria ls

A b a sin  or b owl-sha ped closed depression  or hollow in  gla cia l drift; results from  the m eltin g of a
b uried or pa rtly b uried deta ched b lock or len s of gla cier ice; com m on ly occurs in  a ssocia tion  with
hum m ocks
Elon ga te spin dle-sha ped ridge(s) b etween  6 a n d 60 m  high, 75 a n d 300 m  wide a n d up to 4000 m
lon g; ridges a re com m on ly stra ight sided, ta per a t on e or b oth en ds, a n d ha ve a  fla t lon gitudin a l
profile; con sists of sub gla cia lly form ed deposits sha ped in  a  strea m lin ed form  pa ra llel to the direction
of ice flow; com m on ly con sist of till, a lthough som e m a y con ta in  stra tified drift; m a y ha ve a  rock
core; in cludes slope lin ea ted b ogs (Ol)
A com pa ra tively fla t, level, or slightly un dula tin g tra ct of la n d; m a teria ls a re either till, gla ciofluvia l,
a lluvia l, m a rin e, la custrin e or orga n ic sedim en ts; b edrock fea tures a re com m on ly m a sked b y the
overlyin g sedim en ts
Na rrow, elon ga ted a n d com m on ly steep-sided fea ture tha t rises a b ove the surroun din g terra in ;
m a teria ls a re either rock, till, gla ciofluvia l, fluvia l, m a rin e, la custrin e, a eolia n , or orga n ic sedim en ts;
in cludes strin g b ogs (Or)
Lon g, n a rrow, level or gen tly in clin ed step-like surfa ce, b oun ded a lon g on e edge b y a  steeper
descen din g slope or sca rp a n d a lon g the other b y a  steeper a scen din g slope or sca rp; m a teria ls a re
either till, gla ciofluvia l, fluvia l or la custrin e sedim en ts; gen era lly form ed b y fluvia l a n d gla ciofluvia l
erosion  or m a rin e wa ve a ction
An y deposit less tha n  1.5 m  thick; m orphology of the un derlyin g un it is eviden t
A thin  la yer, gen era lly less tha n  1 m  thick, of frost-hea ved a n d frost-sha ttered b edrock fra gm en ts
Com m on ly used to in dica te n um erous esker ridges tha t a re closely spa ced; ca n  b e used where a n y
gen etic ca tegory exhib its n um erous surfa ce expression s in  a  sm a ll a rea , a n d in  which n o sin gle
elem en t ca n  b e defin ed a t this sca le
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