NOTICE OF FALL MEETING

DATE - FRI DAY, NOVEMBER 10, 1978

PLACE - New Geol ogy Dept. Quarters
Col by Col | ege, Waterville

SCHEDULE - 3:00 - 5:30: Business Meeting and

Short Notes on geol ogi c projects,
t houghts, problens, findings, etc.

5:30 - 7:00: Evening nmeal at Col by

7:00 Onward: SPECI AL PRESENTATI ON:

RADON | N MAI NE GROUNDWATER, by Prof.
St ephen A Norton, U Maine, Orono.

ANNUAL MEETING 1978

In accordance with a notice published in
the June Newsletter, the Annual Meeting of the
Soci ety was convened on the evening of July 28,
1978, in the | ounge of Hastings Hall, University
of Southern Maine, Gorham Canpus, with about two
dozen nenbers in attendance.

It having been determned by Bill Rideout
that a quorumwas present, the follow ng articles
of business were dealt with:

1. By-Laws: The revised By-Laws, dated May 15,
1978, as transmitted to the Menbership with the
June Newsletter, were proposed for adoption by D.
Koons, seconded by R S. Jones, and adopted unani
mously by a hand vote.

2. Atlantic Geoscience Society: In response to a
letter dated April 6, 1978, from Howard V. Dono-
hoe, Jr., relative to developing closer communi-
cation between geologists in Atlantic Canada and
Maine (refer to June Newsletter), a conmmittee
consisting of W A Anderson, W H Forbes, A M
Hussey Il and D. S. Wsterman was requested to
coordinate with GSM Secretary A. M Berry, Jr. to
prepare a response to Dr. Donohoe's letter. In
the matter of Dr. Donohoe's suggestion for a
joint neeting of the Societies in 1980, the
Conmittee indicated that such a nmeeting mght fit
inwell with present (tentative) planning for a
maj or conference in the Spring of 1980 in Bangor.

On cl oser routine comuni cation between the
two Societies, it was suggested that we night get
started by exchanging Newsletters, and by trying
to arrange it so that representatives of each
Soci ety m ght attend the other's neetings.

3. Treasurer's Report: J. R Rand presented the
details of Society receipts and expenditures for
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the Society year to July 28, 1978. The final
financial results for the full 1977-78 fiscal
year are published separately el sewhere in this
edition of the Newsletter.

4. Meetings Conmittee: A Committee was appointed
to arrange for the programs of the 1978-79 Fall,
Wnter and M d-Sunmer Society neetings, conprised
of Donal dson Koons, Bruce Boul ey and Dave Wester -
man. Don Koons will handle the Fall neeting at the
new Ceol ogy Department facilities at Col by. The
Wnter and M d-Sumer neetings remain to be

or gani zed.

5. BULLETIN Conmmittee: Art Hussey reported that
the up-coming First Edition of the Society's
BULLETIN is still in the review process, del ayed
somewhat by the summer field season. There will
be 9 technical papers, to nake up a publication
of about 80 pages. CQutside review has been com
pleted for sone of the 9 papers, and should be
finished for all after the start of the Fall
academic term The first BULLETIN may be ready,
then, for release toward the end of 1978.

6. Election of Oficers: Upon appropriate nom -
nations and seconds, the followi ng Oficers and
Director were elected for the 1978-79 GSM year:

Presi dent David S. Westerman
Vi ce- Presi dent Bruce A. Boul ey
Secretary Archie W Berry, Jr.
Tr easurer John R Rand

Director-1981 Robert G Gerber

In addition, J. R Rand was re-appointed as
Editor of the Newsletter, and W Bradford Caswel |
was appoi nted Assistant Editor.

TRIGOM REQUEST

We have received a request fromRichard
Harvey of The Research Institute of the @ulf of
Maine (TRIGOM to run the follow ng noti ce:

NATURAL RESOURCES AND ENVI RONVENTAL | NFORVATI ON

TRIGOMis currently identifying and descri bing
data files held by Mine researchers, naturalists
and ot hers which bear on the natural environment
(geol ogy, soils, biological features, the atnos-
phere, water resources, et cetera). If you collect
and hold such infornation, we would be interested
intalking to you. If you already have been
contacted by interviewers on our ENDEX Program
fromthe Fall of 1975 on, your information is in-
cluded. TRIGOM 21 Vocational Drive, South
Portland, Maine 04106; 207-799-6234.



Mineral Resources Association

The devel opnent of a mineral group in Mine
(now cal l ed the Maine M neral Resources Associ-
ation) has continued after being initiated by
Herb Babitzke in Decenber, 1977. Prelimnary by-
| aws have been drawn up to express the status of
the group at present and to define the direction
in which it is heading. The principal change from
the initial thought has been to decide that for
the present the group will not affiliate with the
Soci ety of Mning Engineers of AIMS, but will be
an aut ononous group.

The present officers are:
Chai rman; Bruce A. Boul ey, Treasurer; and Terry C.
Wl liamson, Secretary. There are also at present
two committees: 1. Steering Committee, with John
Cunmings, Terry WIlianmson, Bruce Bouley, Larry
Wng, Bob Holliday, Ed Lyden, Bob Doyle, Charles
Hei nonen, Tom Fl anni gan & Barkl ey Wckoff; and 2.
Program committee for the next neeting, with Bob
Hol | i day, Terry WIIlianson & Bruce Boul ey.

John S. Cunmi ngs,

The Program Conmittee has been charged with
arrangi ng the next neeting, hopefully to include a
field trip, dinner and business neeting. The
agenda for the fall business neeting will include
adoption of prelimnary bylaws; signing up of nem
bers & collection of dues; and appoi ntnent of com
mttees to further the devel opnent of the group.

Briefly to sunmari ze the goals of the new
associ ation, they are to devel op communi cation
anong those interested in the exploration, ex-
traction and processing of mneral resources; to
provide information to the public fromthose who
are closely asociated with exploration, extraction
and processing of mnerals; and to provide a forum
for discussion and group expression concerni ng any
matter related to mineral resources. In addition to
provi di ng conmuni cati on anong nenbers and nut ual
assi stance on technol ogy, job opportunities, and
personal growth, the association desires also to
provi de public educational information on the
critical manner in which mneral resources affect
everyone's daily life, and the manner in which
Mai ne m neral resources specifically relate to the
wel | -being of the people of Mine.

Al those interested in the new group, for
whi ch annual dues are proposed at $5, should con
tact Terry WIlianmson directly, c/o J.S. Cunmm ngs,
Inc., 51 Broadway, Bangor 04401. (JRR)

RADON 2%

To advise you generally as to the subject
of Steve Norton's presentation schedul ed for the
Fall GSM neeting at Col by, and further to give
you a suggestion as to the significance of his
work, the follow ng abstract is reprinted from
Geol ogical Society of America, Abstracts with
Programs, Vol. 10, No. 2, p. 78, 1978:

GEOLOG C CONTROLS ON NATURAL LEVELS OF Rn?%2 | N
GROUNDWATER | N MAI NE.
NORTON, Stephen A., Departnent of GCeol ogical
Sci ences, University of Mine, Oono, Mine
04473; BRUTSAERT, WIlliam F., Departnent of
Civil Engineering, University of Mine, Oono,
Mai ne 04473; HESS, Charles T., Physics De-

partment, University of Miine, O ono, Mine
04473; and CASPARI US, Robert E., Physics De-
partment, University of Miine, Orono, Mine
04473.

Usi ng i nexpensive radon nmeasurenent techni ques em
ploying liquid scintillation counting (Pritchard
and Cesell, 1977), we have neasured radon (Rn222)
levels in water from approxi mately 160 sites in
Yor k, Aroostook, Penobscot, Oxford, Cunberland,
Wal do, Lincoln, and Hancock counties, Mine.

Sites have been characterized according to bedrock
lithol ogy, type of surficial materials, depth of
surficial materials, depth and type of wells, and
chem stry of groundwater. Rn222 |evels range from
100 to 150, 000 pico-Curies per liter (pG/1).
Li t hol ogy of bedrock and type of well exert the
strongest influence over Rn222 levels. For drilled
wells in bedrock, netasedinentary rocks yield rel a-
tively low (500-5000 pG /1) Rn222 |evel s whereas
Devoni an granites yield up to 150,000 pGCi/1. No
sinple relationship exists between depth of drilled
wells and Rn222 | evels. A weak rel ationship sug-
gests decreasing Rn222 levels with increasing well
depth in the sane geol ogic formation. Dug wells,
springs, and surface waters have 1 to 2 orders of
magni tude | ess Rn222 than drilled wells underlain
by the sane |lithol ogy. Residence tine of ground
water in granites as indicated by water chemi stry
suggests a direct relationship between Rn222 con
tent and age of the groundwater. Essentially all
sanples fromdrilled and dug wells and fromall
l'ithol ogi es had Rn222 |l evels in excess of recom
mended limts (500 pG/1 Rn222; Environnental Pro
tection Agency, 1974) for potable water.

THE PEOPLE'S CORNER

This is a public corner in the Newsletter to be
devoted to observations, questions, answers and
ideas. | would |ike nenbers to contribute words,
maps, sketches, inportant |ocations, cartoons or
anyt hing involving their current work, thoughts or
hopes. An effort will be nade to answer all quest-
ions, and there is no standard format to hold to.

My first 2¢ worth in this corner is to nmake
sonme statenents based on 5 weeks of field mapping
conducted this past sumer (1978) along the U S. -
Canadi an border west of Jackman, Maine. This work
was supported by the Maine Geol ogi cal Survey and
the U S. Nuclear Regul atory Commi ssion.

D. S. Westernman, Pres., GSM
Uni versity of Southern Mine

THE NORTHERN BOUNDARY FAULT

The Northern Boundary Fault of the Boundary
Mountain Anticlinorium appears on the 1967 Prelim
inary CGeol ogic Map of Maine as a northeasterly-
trending solid line extending a distance of 20 mles
and separating very early Pal eozoic rocks fromrocks
of Devoni an age. This contact extends to the WSW
where it has been napped by Canadi an geol ogi sts.
Many of the very early Pal eozoic rocks are now
thought to be of pre-Canbrian age (Naylor et al,
1973), as was previously proposed by Boucot (1961).
The boundary between these 2 bl ocks of wi dely
di sparat e ages has been suggested to be a SWdi ppi ng
thrust fault (Rodgers, 1970); a NWdi ppi ng thrust



fault (Al bee & Boudette, 1972). St. Julien and
Hubert (1975) indicate in cross-section the pres-
ence of 14 steeply dipping normal faults in the
East ern Townshi ps NWof the Boundary Mountain Anti -
clinorium presunedly trending parallel to that
structure.

The map pattern of the 10-mle section which
| mapped reveals straight-line segnments of the
contact between the very old rocks on the SE side
and Devoni an rocks to the NW Angul ar changes in
orientation of these segnents appear to be pro-
duced by mnor cross faulting, usually in conju-
gate pairs at steep angles to the main contact.

The boundary fault is characterized by 1),
the absence of a wide fine-grained nylonitized
zone in the straight segnents of the contact; 2),
an abundance of quartz-filled fractures roughly
parallel to and on both sides of the main contact;
3), very well devel oped and cl osel y-spaced fract-
ures which dip steeply NW with mneral |ineations
i ndi cating nornmal down-di p novenent in the ol der
rocks; and 4), the presence of younger rocks on
the NWside of the contact. These characteristics
suggest the presence of a hi gh-angle, post-Devon-
ian normal fault on which thousands of feet of
rock were downdropped to the NW In places, elon-
gate slivers, sonetines brecciated and containing
Silurian linestone, Devonian slate, O dovician
granite and pre-Canbrian(?) gneiss, are |ocated
within the fault zone.

If the boundary fault
woul d inply that

is anormal fault, this
it formed as a result of tension,

either due to lateral spreading (SE-NW, or per-
haps nore likely, due to isostatic adjustment in
the earth's crust. The Boundary Muntain Anti -
clinoriumnmay be a thick sliver of continental
crust which has risen because its basenent is |ess

dense than the basenent underlying Pal eozoic cover
on both sides of the structure. Determning the
true nature of the Northern Boundary Fault is
critical in the task of generating and eval uating
nodel s of New Engl and geol ogy, which has direct

i mportance to the Maine mneral industry sector in
their efforts to | ocate econom cal ly val uabl e ore
deposits.

The details and maps of this work will be on
open file at the Maine Geol ogical Survey, Augusta,
and anyone interested in investigating this prob-

lemis wel cone to those data. (DSW
Al bee, A L. and Boudette, E. L. (1972), Geol ogy of
the Attean Quadrangl e, Sonerset County, Mine:

U S. Geological Survey Bulletin 1297, 110 p.
Boone, G M, Boudette, E. L. and Mdench, R H
(1970), Bedrock Geol ogy of the Rangely LakesDead
Ri ver Basin Region, Western Miine, p.1-24: in
Boone, G M, ed., Quidebook for Field Trips in
Western Maine: 62nd NE I.GC, p. Cl-C21.

Boucot, A.J. (1961), Stratigraphy of the Mdose
Ri ver Synclinorium Mine: U S. GCeol ol ogical
Survey Bulletin 1111-E, p. 153-188.

Nayl or, R S., Boone, G M, Boudette, E. L., Ash-
endon, D.D. and Robinson, P. (1973), Pre-Ordo-
vi cian Rocks in the Bronson Hill and Boundary
Mountain Anticlinoria, New England, U S A :

Trans. Amer. Geophys. Union, Vol.50 (4), 495.
Rodgers, J. (1970), The Tectonics of the Appa-
| achians: Wley Interscience, New York, 271 p.
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LEW STON- PI TTSFI ELD FAULT(?) ZONE

(Your Editor's 2¢, worth)
It mght be useful to those who like not only
to contenpl ate regional tectonic history but also
to go tothe field to gather facts, to suggest
that an apparent nmmjor fault zone in central Mine
deserves a closer |ook. The zone trends NE between
Lewi ston and Pittsfield, and nmay continue for
substantial distances in the region SWand NE.

Al t hough specific faults do not seemto have
been mapped in the zone, several lines of evidence
point to its presence and regional inportance. SE-
trendi ng netanor phic isograds (Warner et al, 1967)
are sharply turned to the SWbetween Ripley and
W nthrop. |sograd anomalies SWof the Sebago pluton
suggest the continuation of the zone from W ndham
past Springval e into New Hanpshire. Bouguer gravity
patterns (Kane & Bronery, 1966) show a "ranmp" al ong
the zone, and further suggest its continuation NE
from Corinna past Lincoln. At the GSM Annual
Meeting in 1975, Kane suggested that this anomaly
m ght reflect a contact of basenent rocks in a zone
of early Atlantic closing (MAINE GEOLOQJ ST, Vol . 2,
No. 1).

Last spring, Dallneyer and VanBreenman (1978)
reported deforned radionmetric "chrontour" |ines
across the zone between Lew ston-Pittsfield, and
interpreted this anomaly to reflect a record of
Late Pal eozoic or Early Mesozoic strain along the
zone. |sol ated exposures of NE-trendi ng di abase
di kes occur al ong what may be the NE projection of
the zone in Dexter, Atkinson and from Macwahoc to
S. Bancroft; and on across New Brunswi ck to the
Shi ppi gan Peni nsul a where the dike is dated at 167
and 180 my., and interpreted to reflect tensile
forces related to initial rifting of the |ast At-

lantic (Burke et al, 1973). H storical Earthquake
activity, including 2 Intensity VI(MVW) events, is
closely associated with the zone in central Maine,

bet ween New d oucester and Fairfield (THE MAI NE
GEOLOJ ST, Vol.3, No.3, 1977).

An intriguing suggestion is offered by Alein-
i kof f & Zartman (1978) that "Silurian-Devoni an"
rocks of the Merrimack Group in New Hanmpshire (SE
of the zone's SWgeonetric projection) "are prob-
ably no younger than Ordovician and possibly are
Precanbrian". Merrinmack Group rocks in Mine in-
clude the Berw ck and Vassal boro Formations, to
the SE of this apparent major crustal break. (JRR)

Al ei nikoff, J.N. and R E. Zartman (1978) GSA, Abs-
tracts with Prograns, V.10, No.7, p.357-358.

Burke, K.B.S., J.B. Hamlton and V.K. Cupta (1973)
Can. J. Earth Sci., V.10, p.1760-1768.
Dal | reyer, D.R and O VanBreeman (1978) GSA, Abs-

tracts with Prograns, V.10, No.2, p.38.

Kane, MF. and RW Bronmery (1966) USGS Map GP-580
Warner, J., R G Doyle and AM Hussey || (1967)
Prelim Geol . Map of Maine, Me. Geol ogical Survey.



THE GROUND WATER REG ME OF MAI NE'S FI NE- GRAI NED
LODGMVENT TILLS

By Robert G Gerber
Cons. Ceol ogist & Cvil Engi neer
Sout h Har pswel |, Mai ne 04079

The search for sanitary landfill sites in
Mai ne has often concentrated in areas where
glacial tills are found. Gavel pits containing
sand and gravel ice contact deposits were found to
have rapid perneabilities and little adsorption
capacity, thus allowing landfill |eachates to pass
too freely through the soil in the gravel pits,
endangering ground water quality. The tills, on
the other hand, contain silt and clay which
provi de adsorption nmedia and create much | ower
perneability rates. There are differences anong
the tills, however, that shoul d be recognized

The percentage of fines (that portion of the
soil fraction that is in the silt- and clay-size
range) is usually a function of the parent rock
material fromwhich the till was created. Granitic
rocks produce relatively coarse-grained tills;
schists, pelites and vol canics produce relatively
fine-grained tills. The tills of small glacial
readvances may al so be fine-grained if they are
partly conposed of overridden gl aci omari ne or
| acustri ne sedi nents.

Ext ensive testing was conducted on tills over a

1000-acre land parcel in the Searsport area. The
bedrock that predom nantly influenced the till
conposition was the Penobscot Formation, a chlorite-
grade phyllite of presumed Ordovician age. The
primary till - interpreted to be the nain | odgrment
till of Late Wsconsinan Laurentide glaciation -
becanme saturated within 0 to 10 feet of ground

surf ace,
of 0.25 to 0.30, dry unit weight of 130 to 135
pounds per cubic foot, Liquid Limt of 25%

Plasticity I ndex of 10% and percentage passing #200

sieve (silt and clay) of 45 to 55%

The hydraulic conductivity was estimated from
field perneability tests and other data to be 10-2
to 10°* feet per day. In a soil of this type, cap-
illary action is effective for 10 to 15 feet above
the potentionmetric level. In fine-grained tills of
this type, the potentionetric level is within
several feet of the ground surface in the spring,
even on top of what look |ike well-drained hills.
By fall, the potentionetric level is usually 7 to
10 feet lower than its spring high. Cbviously, the
reason for such seasonally high water tables in
these tills is the very slow rate at which the soil
is able to drain itself, which, in turn, is a
function of the denseness and hi gh percent age of
fines in the till.

These fine-grained tills present problens for
the location of sanitary landfills. The Solid
Wast e Managenment Regul ations of the Departnent of
Envi ronnmental Protection (which govern landfill
location in Maine) require that the soil under a
landfill has from15 to 40'~ fines, and that the
water table be at |east 5 feet bel ow the bottom of
the landfill. The range of allowable fines is
intended to be an optimum conprom se between ac-
ceptance of landfill |eachate and adsorption of
del eterious matter in the | eachate. The fine-
grained tills have too high a percentage of fines
and thus a very low infiltration capacity. Leach-

has a water content of 8 to 12% void ratio

ate would tend to mound under the landfill or pass
through the sides of the landfill. Obtaining the
5-foot separation to the seasonally high water table
must usually be acconplished by placing fill on top of
the fine-grained till, because to drain a soil with
such a low perneability is for all practical purposes
i mpossi ble. Wth so much of Maine covered by
fine-grained | odgnent tills, the anpunt of suitable
land for sanitary landfills is greatly reduced, since
ice contact deposits, outwash, and gl aci omari ne and

| acustrine silts and clays have al so been terned
unsuitable. Since landfills seemto be the only
feasible short-termsolution for nost of Miine's
towns, many landfills will be built on far less than
i deal geologic nmaterials or terrane

Gravel Aquifer Maps

The Mai ne Department of Environmental Pro-
tection is funding a 3-year project by the Mine
Geol ogi cal Survey to map gravel aquifers in the
popul ated part of the state not yet covered by U S.
Geol ogi cal Survey ground-water favorability maps.
This work is being conducted in 2 phases: the first
i s reconnai ssance surficial geologic napping; and the
second is gravel aquifer mapping conbined with
inventorying all available well, spring and test-hole
data. Final products of this project will include not
only maps and conpani on reports of gravel aquifers,
but al so reconnai ssance surficial geol ogy maps of
much of the state not now napped.

Gravel aquifer maps covering York County and
the region fromBrunswick to Pittsfield will be
avai | abl e fromthe Mine Survey by June, 1979, at
1: 50,000 scale. The first map of this series
covers eastern Wal do County, and is avail abl e now
fromthe Survey (as sanpl ed bel ow). (VBC)
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Sanple from"Gavel Aquifers of Eastern Wl do
County", by W B. Caswell and others, Mine
Geol ogi cal Survey, 1978. Shading indicates
extensive nmarine clay cover overlying sand
and gravel .
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GROUND WATER HANDBOOK

Mai ne peopl e confronted by ever nore conpl ex
questions concerni ng our val uabl e ground wat er
suppl i es now have a source of general and current
information in the GROUND WATER HANDBOOK FOR THE
STATE OF MAINE, witten by W Bradford Caswel |,
Hydr ogeol ogi st for the Mai ne Ceol ogi cal Survey.
Al t hough this handbook is a hefty 145 pages | ong,
it is profusely illustrated with figures such as
that shown bel ow, which help a non-technical
reader through the "equi potentials" and over the
"flow divides". Principles of ground water
hydrogeol ogy are of necessity introduced, but
wher e possible the technical discussion focuses
on ground water as it is found in Mine.

GROUND WATER LOW

'WELL POLLUTED BY
INDUCED RIVER WATER

[od
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FIG. 45 Mechanisms of ground-water contamination from air, water and land sources.*’

Nurrer ous exanpl es of ground water problens
are discussed and illustrated. Case studies in-
clude the all too typical pollution of ground
wat er by petrol eum products, such as occurred in
Deer Isle, to the nore bizarre pollution of
ground water by rotten potatoes in Aroostook
County. Dry wells, caving wells, high-yield
wells, piles of road salt, dunps and other situ-
ations relating to ground water quantity and
qual ity are descri bed.

Hydr ogeol ogi c information available from
our local state and federal sources is discussed
and referenced. Many suggestions are given as to
how the avail abl e technical reports and naps can
be applied to both finding sufficient quantities
of ground water, and to protecting available
supplies from contam nation.

Thi s handbook is not intended to solve all
of our present and future ground water problens,
but in the author's opinion, "To nmake thoughtful

deci sions, ... people nmust be able to ask thought-
ful questions that emanate froma basic know edge
of ground water principles and a nore particul ar
knowl edge of Maine's ground water situation".

The GROUND WATER HANDBOOK is one of a series
of technical publications being sponsored by the
Mai ne State Planning Ofice. It is available
free of charge by calling or witing to the State
Planning Ofice, 189 State Street, Augusta 04330;
Phone 207 289- 3155. (WBO)

Summer Field Trips

Fol | owi ng the Annual Meeting at USM Gor ham
Art Hussey led a group of 18 menbers on July 29th
t hrough the section of the Casco Bay G oup of pre-
sunmed Canbro- Ordovician formations from Scottow
Hill, Scarboro, to WIllard Beach, South Portl and,
to Ram|sland Farm Cape Elizabeth, with several
internmedi ate stops. And on Sunday, July 30th, Kost
Panki wskyj led a 16-nmenber group through the Casco
Bay G oup terrane between Coopers MIIs and
Li berty, 60-70 miles on strike to the northeast of
Cape Elizabeth. In addition to Casco Bay G oup
exposures, Kost's trip exam ned one exposure of an
unusual di opside-trenolite-plagi oclase nmass which
was defined as a neta-ultramafic; an exposure of
Lincoln Sill ("prowerose"/netashonkinite) in con-
tact with (Acadian?) foliated quartz nonzonite; 3
exposures of Silurian Vassal boro Formation; and a
finestkind exposure of the Dearborn Brook fault,
about 4000' west of Palernmp village on Route 3,
north side of highway (STOP 13).

A copy of the Quidebook for these field trips
is included with this Newsletter. The trips were
very interesting and i nformative, and we who were
there thank Art and Kost very kindly indeed for
their work and tinme expended for our benefit.

Editorial License

(We regret not having been able to place Dave Westerman's
diagram of the Northern Boundary Fault with his article on
Pages 2-3. This Newsletter was too far pasted up for printing
when the map arrived. As a hoped-for consolation, we have
overprinted Dave's line drawing on a copy of the area from the
Sherbrooke 20 sheet, to aid in locating the study areain NW
Franklin County.)
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PROTECTING SHORES

By Robert G Gerber
Cons. Ceol ogist & Cvil Engineer
Sout h Harpswel |, Maine 04079

Many of Maine's shorefront property owners
have spent tine and noney building walls at the
shore's edge i n hopes of hol ding back storm waves
of the future. Most of these barriers will fall
within a few years. The force of waves breaking
on a shore is far greater than nost people woul d
i magi ne.

Work by Iribarren and Hudson at the U S. Arny
Coastal Engi neering Research Center resulted in
the following fornmula that can be used to estimate
the weight of a block of stone that should be used
in building a rubble nound seawall for a given set
of conditions:

W= wr H® ,

Kb (Sr — 1)® cot 0

wher e
W = weight in pounds of an individual arnor unit
in the face of the wall

W = unit weight of arnor unit in pounds/cu.ft.

H = design wave height at the wall in feet

Sr = specific gravity of armor unit (2.7 for
nost rock)

0 = angl e of structure slope neasured fromthe
hori zontal in degrees

Kb = stability coefficient varying with arnor unit

shape, roughness, and degree of interlocking with
other units

This forrmula is particularly instructive in
illustrating that the average wei ght of stone used
inawll is proportional to the cube of the wave
height. The formula al so states that the wei ght of
stone needed varies inversely with the cotangent of
the slope angle - the flatter the slope, the
smal l er the stone.

Substitution of a few typical nunbers for the
variables in the formula shows why that 150-pound
rock you thought would be the mainstay of your wall
is ineffective. On the open coast of Miine, a wave
height of 4 feet at the shore could occur at |east
once a year. |f rough, angul ar quarrystone were
used in a two-layer wall with a 450 slope (unit
wei ght = 173 pounds/cu.ft.), the stability coef-
ficient, Ky, would be about 2.5. Fromthe fornula,
the weight of the stone required would be 900 I bs.
If the wall is designed to withstand an 8-foot wave
(whi ch coul d be expected once every 10 or 20
years), each stone should weight 7200 pounds. Last
winter's storms brought 3-to 4-foot waves up
relatively sheltered bays, so if you can carry
those rocks you are building your wall wth, the
rocks are plainly not heavy enough.

One way to nake small rocks nore effective is
to bind themtogether into a | arger nass. This can
be done with concrete, or by placing the rocks
into wire cages, called "gabions". These wire
cages are filled with rocks larger than the wire
mesh openi ngs and the cages are, in turn, wred
together along the shore. If the gabions are built
up a natural slope in a step-wi se fashion, they
can be fairly effective if placed on a proper
drai nage bl anket and extended hi gher than the de-
sign runup (wave runup, however, could extend 10
to 20 feet vertically above Mean High Water).

No wall will be effective, however, unless it

is on a solid foundation. Waves breaking against
the shore will
that is approximately as deep as the

of the wall

design wave is
constructed on sand (as, for exanple, beginning
at the Mean H gh Water |evel at Popham Beach),
storm waves can easily undermne it. Thus, a
seawal I should be founded on bedrock or extended
bel ow grade at
pected wave height at the structure. Obviously,
is not secured into bedrock at each
end, severe erosion will occur there. |If the wall
i s capabl e of stopping shoreward erosion, then
begin renoving material in front of the
wall, in the present reginme of rising seal evel.
Thus, the land m ght be saved but the beach would

if the wall

waves wil |

be | ost.

create a scour trough at the foot

high. If a rubble mound wall is

least to a depth equal to the ex-
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Geologic Activities '78

by W A Anderson
Mai ne Ceol ogi cal Survey

Bedrock mapping and research in the State of
Mai ne for 1978 was carried out by the Miine Ceo-
| ogi cal Survey, the U S. Geol ogical Survey, Vir-
gini a Pol ytechnical Institute, Queens Coll ege and
Syracuse University. The M ne Survey put 8 prin-
ciple bedrock investigators in the field this
season, supported by Miine general fund appropri-
ations and by the U S. Nucl ear Regul atory Com
m ssi on.

Art Hussey, Kost Panki wskyj and Don Newberg
continued bedrock and brittle fracture investi-
gations in the Lew ston 20 sheet. Gary Boone
followed up on | ast year's structural and strati -
graphi ¢ mapping in the Sherbrook 20 sheet. Dave
West er man di vided his tine chasing down faults in
the northern part of the Sherbrook 20 sheet and
continuing his mapping in the Wsley quadrangle in
Washi ngton County. Allan Ludman and several
Mast ers candi dates at Queens Col | ege conti nued
mappi ng in the Fredericton quadrangle. Brad Hall
carried out 4 weeks of intensive mapping in the
Lake Munsungun area and the Presque Isle 20 sheet.
Gene Boudette and Bob Myench of USGS were mapping
this summer in western Maine and New Hanpshire,
and Norman Hatch, newly arrived this season, began
mappi ng in the Lewi ston 20 sheet, in New Hanpshire
and western Maine. Phil Osberg continues to
unravel the conplexities of the Bangor 20 sheet.
Bob Neuman spent 4 weeks in the Shin PondTravel er
Mount ai n area chasi ng down stratigraphic units.
Fitzhugh Lee of the USGS Engi neering Branch in
Denver has acquired additional data and
information in an on-going crustal -stress program
in md-coastal Maine. Fitz's Open File Report No.
78-862 (Reconnai ssance CGeotechnical Study of the
Lucerne Granite, Maine) is now available fromthe
USGS upon request.

Dave Wones, VPI-USGS, worked on the Norunbega
fault zone fromthe Penobscot River to the St.
Croi x. Cleaves Rogers, working the seisnp-tectonic
program for Pat Barosh at Wston Observatory, is
mappi ng in the Verona Island area and northern
Penobscot Bay.

Prof. WIlliam Newell of Syracuse University
is finishing up his mapping in the Bi ngham quad-
rangle this season. Bill Forbes, UM Presque Isle,
and Andy Casper continued their pal eontol ogi cal
investigations and stratigraphic correlations in
northern Mai ne.

Surficial mapping projects were especially
active this season, supported by the general fund,
the EPA (through the Maine Departnent of Environ-
mental Protection) and the USGS. N ck Genes and
Bi || Newman nmapped in Aroostook County; Geoffrey
Smith in Androscoggi n County; and D.W Cal dwel |
and Tom Brewer in York County. Gaylen Knoyer of
UM Orono will be mapping surficial geology in the
Lincoln, MIlinocket and Passadunkeag 15' quads
this fall. A USGS grant to the Muine Survey sup-
ported Whody Thonpson's nmappi ng and Quaternary-
novenent anal ysis al ong the Norunmbega fault from
t he Penobscot River to the Canadi an border. The
Mai ne Survey Quaternary Crustal -Warping Programis
wel | underway with Hal Borns and his hel pers

conpl eting the search and survey of 2 coastal salt
marshes in the md-coast this sumrer. Cores wll
be taken for radio-carbon dating this fall by Hal
and Bob Struckenrath. Al so, Hal and ot her
investigators of the Quaternary Institute at Orono
wi Il begin tide-gauge |eveling for archaeol ogi cal
and historical analysis of the Maine coast this

wi nter.

George Denton and Hal Borns are overseeing 2
Masters prograns in Acadia National Park. The
purpose is to determne ice streamflow and ice
thi ckness at the coast of Mine during the Late
W sconsi nan. Cornelia Caneron, USGS, in cooperation
with the Maine Survey and the State Energy office,
continued the peat bog inventory for Mine.

Cornel i a mapped peat bogs in coastal Hancock and
sout hern Penobscot Counties. Geoffrey Smith of Chio
University is overseeing 2 Masters prograns on the
norai ne in the Wal doboro area.

Ed Chiburis at Weston Observatory brought on
line 3 additional seisnpgraph stations at Jacknan,
Hi nckl ey and Bucksport this past spring, making a
total of 8 operating stations nowin Maine. Ed is
now busy installing a seismc array in the
Passamaquoddy area. Based on second- hand inform
ation, we have |earned that a team from Lanont
Observatory (gravity) worked in eastern Washi ngton
County.

There has been a narked increase in visits
to the Maine CGeol ogical Survey office by mning
conpany geol ogi sts and representatives this
sunmer. C ai m staking on state-owned | ands has
al so i ncreased. The Maine Mning Bureau and its
adm ni stration was included by the Legislature as
one of the prograns of the Miine Survey. The MGS
will submt a bill to the next Legislature to
make changes and i nprovenents in the mning | aw
for state-owned | ands.

I ndustial Garnet Extractives is continuing to
develop its garnet locality east of Rangel ey off of
Route 16. It has just purchased the Oxford fel dspar
mll in Wst Paris, and has conpl eted pil ot-pl ant
operations. Marketing and production studies are now
under way. The followi ng conpanies are active in
Mai ne this year: Phel ps Dodge, J.S. Cummings, Inc.,
Superior O, Lehman Associates, James Dunn
Associ ates, Cetty G|, Houston G| & Mnerals,

M nat om Cor poration, Bendix Field and Engi neering
Corp., DuPont and sub-contractors, and Larry Wng.

I nternational Paper has announced through its

subsi diary General Crude Corporation, that it wll
open an office in Maine in the near future, and wll
conduct exploration on its own and nei ghboring

| ands. The Kerranerican nmine in Blue Hll is on
stand-by and is maintaining their various |ease

hol di ngs.

GUI DEBOOK CORRECTI ONS:  Your Editor goofed in at
| east two instances in the preparation of the
Cui debook: Page 3, Upper Right near STOP G - the
"Portland Fault" should read "South Portland Faul t";
Page 8, STOP 11, CUSH NG FORMATI ON (5), should read
"from 102 to 112 paces, gray biotitic narble" (not
142 paces). Also, on the map on Page 9, it should be
noted that the WIlson Cove Menber of the Cushing
Formati on (shown as a continuous dotted pattern
al ong the SE edge of the Cushing Fm area) has been
seen in outcrop in only about one-half dozen
locations in this area, and may not be a continuous
unit throughout the nmap area.
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HYDROLOGIC IMPACTS-DEVELOPMENTS

By Robert G Gerber
Cons. Ceol ogist & Cvil Engineer
Sout h Harpswel |, M ne 04079

I n Decenber 1977, a consultant's report,
"Cumul ative Inmpact of Increnental Devel opnent on
the Maine Coast", was presented to the Miine De-
part ment of Environmental Protection as background
information for the CGovernor':: Committee on
Coastal Devel opnent and Conservation. Although sone
of the report's findings and reconmendati ons
received publicity, nost of the technical anal yses
on the physical effects of |and devel opnent
received no attention. One of the nmjor discoveries
of the study was that urbanization was creating
significant hydrol ogic inpacts.

Land devel opnent changes the amount of pre-
cipitation runoff and water quality of the runoff.
The result of creating additional inpervious area
is an increase in the percentage of runoff and a
decrease in the time required to concentrate water-
shed runoff, which both serve to increase the rate
of peak runoff. Al npst without exception, Mine
coastal towns react to runoff problens as they
occur, installing catch basins and storm water
pi pi ng systens which only serve to increase peak
runoff rates farther down in the watershed. Several
studi es of Mai ne coastal watersheds have been done
that show that peak flow rates will double as the
| and use goes fromrural to fully-devel oped
residential. This increased fl ow causes streans to
adj ust their courses and gradients, producing

substantial new streanbank erosion. There are

nmet hods available to nmitigate the effects of
creating inpervious cover that goes wth devel op-
ment. These nethods basically require storing
runoff and letting it infiltrate into the ground,
or letting it pass downstreamat a rate controlled
to be no greater than the rate that woul d have
occurred before the watershed was devel oped.

The quality of the water in the runoff always
seens to deteriorate as a watershed is devel oped.
Several studies have been done on Miine's coast
that conpare coliform bacteria concentrations
bet ween undevel oped and urban areas. Coliform
counts increase 10 to 100 tines or nore in water
runof f from urban watersheds as conpared with rural
wat ersheds. In watersheds that are urbanized in the
| ower reaches and rural in the upper reaches, the
effect on water quality is dramatic. The literature
contains the results of studies in other parts of
the U S that show that urbani zati on causes great
increases in BOD in streamrunoff, increases in
heavy netals, nutrients, and streamtenperature.
Many of these water quality effects can al so be
mtigated through onsite storage and control of
runoff within devel opnents.

In sunmary, runoff problens are occurring in
the Maine coastal area as devel opnent occurs. The
traditional catch basin and storm sewer are not
the proper solution to these problens - in fact,
they aggravate the problens. Mre education of
the public to alternative methods of onsite
runoff control is clearly needed.



