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SURFICIAL MATERIALS
___Geologic processes such  as w eath ering and erosion break bedrock
dow n into sm aller particles of sedim ent.  Sedim ents such  as clay, silt,
sand, gravel, and oth er loose deposits w h ich  lie on top of bedrock are
grouped togeth er in th e general category of "surficial m aterials."  T h ese
m aterials are not soils; th ey are th e deeper earth  m aterials th at lie
betw een th e soil zone and th e underlying bedrock.  Soils com m only
develop by w eath ering of th e upperm ost part of th ese m aterials.

Ma ppin g Sur ficia l Ma ter ia ls

___W h en m apping th e surficial geology or th e extent of sand and
gravel aquifers in a quadrangle, a geologist first m akes observations
about th e surficial m aterials at a netw ork of points th rough out th e area.
T h ese points of observation m ay be auger h oles, road cuts, gravel pits,
stream  cuts, or oth er places w h ere sedim ents are visible.  T h e geologist
describes th e m aterials at each  location using th e size abbreviations
sh ow n in th e explanation below  th e m ap at left.  Sedim entary m aterials
range in particle size from  clay (<0.002 m m ) to boulders (>256 m m  or
10").  T h e observation points are plotted on th e quadrangle and th e
resulting surficial m aterials m ap sh ow s w h at is know n about th e
distribution, th ickness, and texture of sedim ents in th e area.
___By com bining m aterials data w ith  w ell and test h ole data, seism ic
studies, oth er publish ed inform ation, and analysis of aerial ph otograph s,
th e geologist th en interprets th e pattern of th ese m aterials to create a
geologic m ap.

Uses o f Ma ter ia ls Ma ps

___T h e data sh ow n h ere m ay be used for a variety of purposes by
landow ners, planners, teach ers, or anyone else w anting to know  w h at
lies beneath  th e land surface.  For exam ple, it m ay aid in th e search  for
econom ically im portant deposits such  as sand and gravel for aggregate
or clay for bricks or pottery.  Environm ental issues such  as th e location
of a suitable landfill site or th e possible spread of contam inants are
directly related to surficial m aterials inform ation.  Construction projects
such  as locating new  roads, excavating foundations and utility lines, or
siting new  h om es are also im portant uses of m aterials data.
___Surficial m aterials m aps are often best used in conjunction w ith
related m aps such  as surficial geology m aps or significant sand and
gravel aquifer m aps.  Refer to th e list of related publications below  at
left.

Pho to gr a phs

___T h e ph otos below  are exam ples of th e various m aterial sizes as th ey
are observed in th e field.  T h e ph oto captions describe th e m aterials and
give th e abbreviations used to represent th em  on th e m ap at left.
Inspection of th e ph otos w ill give th e m ap user a better sense of w h at
th e m ap units m ean.  Note especially th e ph otos at th e bottom  of th e
page.  T h ese ph otos sh ow  interbedded layers of m aterials as th ey m ay
often be seen in th e field.  Materials in a gravel pit are rarely all a single
size, and th ese exam ples sh ow  th eir possible com plex ity.

Till o ver  bedr o ck :  d(t)/r k -- Road cut on Route 17 in T ow nsh ip D,
sh ow ing th in layer of till overlying glacially eroded bedrock.  Dark
streaks on th e rock face are w et areas.

Till:  ds(t)--  Borrow  pit near Millinocket, exposing sandy, bouldery
till. T h is stony till  com m only occurs in areas of granitic bedrock.

Cla y-silt:  cy-st -- Coastal bluff in Brunsw ick, exposing a th ick section
of w ell-stratified glaciom arine seafloor m ud (P resum pscot Form ation).

Cla yey silt o ver  sa n d w ith pebble-co bble gr a vel:  st,cy/s,p,c--
Borrow  pit in Kennebec River valley, P ittston, sh ow ing glaciom arine
seafloor m ud (P resum pscot Form ation) overlying sand and gravel
deposited in subm arine fan at glacier m argin.

Sa n d (r a n gin g fr o m ver y fin e-gr a in ed to  ver y co a r se):  vfs-vcs --
Close-up of pit face in w ell-stratified sand beds deposited in glacial
lake at low er end of Bear River valley, New ry.

Sa n d:  s -- Close-up of pit face in glaciom arine delta w est of Dolby
P ond, Millinocket, sh ow ing current ripples in sandy delta foreset beds.
Scale card is graduated in centim eters and inch es.

Pebble to  bo ulder  gr a vel (fo ssilifer o us) o ver  gr a velly sa n d:  p-
b(f)/gs -- Close-up of pit face in m arine nearsh ore deposit w ith  fossil
sh ells and barnacle-encrusted stones.

Pebble to  co bble gr a vel:  p-c-- P it in upper part of glaciom arine delta
in Norridgew ock, Kennebec River valley, sh ow ing m assive gravel
deposited by m eltw ater stream s flow ing across delta top.

Gr a vel o ver  sa n d o ver  gr a vel:  p-c/s/p-c-- Close-up of pit face
sh ow ing intertidal(?) sand unit betw een pebble-cobble gravel beds in
upper part of glaciom arine delta, Colum bia Falls.

Sa n d w ith in ter bedded flo w till:  sΣds(tf)-- Close-up of pit face in an
end-m oraine, W estbrook, sh ow ing part of a stony flow till lens (center)
deposited w h ere glacier m argin term inated in th e sea.

Funding for the preparation of this map was provided in part by the U.S. Geological Survey
STATEMAP Program, Cooperative Agreement No. G15AC00181.
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Surficial Materials

Materials m apping by T h om as K. W eddle in 2015 and Daniel B. Locke in 1998.
Additional data sources include, but are not lim ited to, m unicipal w ater com pany
records, U .S. Geological Survey Basic-Data Reports, Maine Geological Survey
bedrock w ell database and bedrock geology m aps, Maine Departm ent of
Environm ental P rotection site files, Maine Departm ent of T ransportation h igh w ay
construction records, and th e Maine Departm ent of H um an Services public w ater-
supply w ell database.

SOURCES OF MAP INFORMATION
Base m ap features from  Maine O ffice of GIS - 1:24,000 U SGS contour
lines, E911 roads, 1:24,000 National H ydrograph y Dataset, U SGS
GNIS placenam es and 1:24,000 political boundaries.  Map projection
U niversal T ransverse Mercator, North  Am erican Datum , 1927.
T h e use of industry, firm , or local governm ent nam es on th is m ap is for
location purposes only and does not im pute responsibility for any
present or potential effects on th e natural resources.CO NT O U R INT ERV AL 10 FEET

1:24,000SCALE

Approxim ate Mean
Declination, 2015

16.5o W  (not to scale)

True North

Magnetic North
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___T h is m ap sh ow s th e textures of surficial sedim ents in th e quadrangle, independent of
interpretations regarding th eir origin. For exam ple, poorly sorted sedim ents deposited
directly from  glacial ice are sh ow n h ere as "diam icton," alth ough  th ey m ay be
genetically classified as "till."
___T h e sym bols listed below  indicate m aterials observed in borrow  pits and oth er
surface exposures, as w ell as subsurface data from  various sources. W h ere m ore th an
one textural class is present, m aterials are separated by com m as and listed in decreasing
order of abundance (e.g. s, st, cy). Individual m aterials m ay occur in distinct layers, or
th ey m ay be m ixed. H yph ens sh ow  th e ranges of particle sizes present w h ere th eir
relative abundances are uncertain (e.g. st-c). Slash  m arks indicate superposition of
m aterials.  Num bers are observed th icknesses in feet (e.g. 10s/3cy) and in m any cases do
not indicate th e th ickness of surficial m aterials th at m ay ex ist at greater depth s.  "Σ"
indicates a significant stratigraph ic sequence of interbedded m aterials.  Som e borrow
pits and oth er localities m ay be designated by num bers th at refer to descriptions in th e
quadrangle text. Not all sym bols w ill necessarily be found on th e m ap.

SOURCES OF RELATED INFORMATION

Materials data from  sh ovel h ole, h and-auger h ole, natural exposure, or
excavation (oth er th an borrow  pit).

8s-b

Depth  to bedrock from  w ell  (≥ is used to indicate m inim um  depth  to
bedrock), in feet below  land surface

56

Bedrock w ell

Drilled overburden w ell
Dug w ell

Driven point
O bservation w ell w ith  m aterials data
T est boring w ith  m aterials data
Borrow  pit, recently active at tim e of m apping, w ith  m aterials data.
Borrow  pit, evidently abandoned or in long disuse at tim e of m apping, w ith
m aterials data w h ere noted in rem aining exposures. T h is sym bol also
indicates pits th at h ave been reclaim ed and no longer ex ist, but th eir form er
locations are evident from  earlier reconnaissance w ork, air ph otos, or county
soils m aps publish ed by th e U . S. Departm ent of Agriculture.
Q uarry
Location of site for w h ich  a data sh eet is on file at th e Maine Geological
Survey
Depth  to bedrock from  seism ic line, in feet below  land surface
Bedrock outcrop
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10gs/rk
20fs,st
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GRAVEL g U ndifferentiated gravel, used as a general term .  Can be
subdivided by size as follow s:

b Boulder gravel >256 m m  (10")
c Cobble gravel 64-256 m m  (2.5-10")
p P ebble gravel 2-64 m m  (0.1-2.5")

MIXED  UNITS gs Gravelly sand (th is is a special case for sand w ith  lesser
am ounts of interm ixed gravel, i.e. pebbly sand, cobbly sand, or
bouldery sand)

sg Sand and gravel (used only to describe slum ped face or oth er
site w h ere relative abundances of sand vs. gravel are
unknow n).

SAND s U ndifferentiated sand, used as a general term .  Can be
subdivided by size as follow s:

vcs V ery coarse sand (1-2 m m )
cs Coarse sand (0.5-1 m m )
ms Medium  sand (0.25-0.5 m m )
ms Fine sand (0.125-0.25 m m )
ms V ery fine sand (0.0625-0.125 m m )

SILT st Silt (0.002-0.0625 m m )

CLAY cy Clay (<0.002  m m )

DIAMICTON d U ndifferentiated diam icton (poorly-sorted sedim ent in w h ich
particle sizes m ay range from  clay to boulders).  U sed as a
general term  or subdivided as follow s:

dg Gravelly-m atrix diam icton
ds Sandy-m atrix diam icton
dt Silty-m atrix diam icton
dy Clayey-m atrix diam icton

No te:Diam ictons of glacial origin m ay be classified as one of
th e follow ing varieties of till (sh ow n on th e m ap in
parenth eses):

t T ill, undifferentiated.  U sually of late W isconsinan age
(deposited by th e last glacial ice sh eet).

ta Ablation till.  Deposited during retreat of th e late
W isconsinan ice sh eet.  T ypically sandy, stony, and not
very com pact.

tl Lodgem ent till.  Inferred to h ave been deposited at th e
base of th e late W isconsinan ice sh eet.  U sually very
com pact.

tf Flow till.  Deposited by slum ping adjacent to glacial
ice.

T V ariably w eath ered till (usually a lodgm ent facies) of
inferred pre-late W isconsinan age.

ORGANIC
MATERIALS og O rganic-rich  sedim ent (can be any organic m aterial, including

forest litter, w ood, sh ells, etc.)
pt P eat (reserved for actual fibrous peat)

OTHER
MATERIALS af Artificial fill (e.g. road fills, building sites, dum ps)

bd Scattered boulders; interpreted as till w h ere follow ed by (t)
rk Bedrock (observed in pit floor, boring, or natural exposure)
rs Rottenstone, disintegrated or w eath ered bedrock, saprolite
u U nknow n (m aterial unidentified)
R Refusal (in test boring or w ell)
(f) Fossiliferous (used to indicate fossiliferous units w ith in a

sequence).

W eddle, T h om as K., 2016, Surficial geology of th e W aterville 7.5' quadrangle,
Maine:  Maine Geological Survey, O pen-File Map 16-8, scale 1:24,000.

Neil, C. D. (com piler), Locke, Daniel B. (m apper), 2000, Significant sand and
gravel aquifers in th e W aterville quadrangle, Maine:  Maine Geological
Survey, O pen-File Map 00-30, scale 1:24,000.

T h om pson, W oodrow  B., 2015, Surficial geology h andbook for south ern
Maine: Maine Geological Survey, Bulletin 44, 97 p.

T h om pson, W . B., and Borns, H . W ., Jr., 1985, Surficial geologic m ap of
Maine:  Maine Geological Survey, scale 1:500,000.


