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Geologio Reconnalssance in Longneadow and East Longmeadow,
Vasaachusetts, with spoolial roference to the relocation

of Route 6§ in Longreadow

by

Jossph He. Hartshorn
U. 8. Geological Swrvey

General Statement

This investigation was undertaken to determine the geolozy alwg
tha proposed relccation of Route § in Loengmeadow, and %o outline areas that
might yield gramlar naterials suiteble for highway construction purposese.

Ivo problenms were inQolved in the study. In view of the fact that
varved clays crop out along ths soarp at the South End Bridge in Springfielad,
a tentative relocation of Route § along the base or slops of the secarp feoing
tha Connecticut River secned unwise; the first problem, therefors, was to
lceate the surface of the voerved clays in tho town of Longrzeadowre The second
problea was to find suitable guantities of construction sand and gravel near
the proposed highwa?. Inasmuch as the area is underlain nostly by sand and
clay, this involvgd a reoomnaicsance study of the surréunding axrea to
c¢elinsate gourcss of possible\”borrOW“ naterial,

A recommaissance geslogio map on a scile of two inches to one mile
ves prepared and is included es a part of this report (plate I, surficial
geologio nap of Longmeadow and East Longmeadow, Massachusotts, and adjaceut
parts of Comnscticut).

The viork wﬁs done in portions of Ilay and June, 195;, as & part of

a cooparative program of the llessechusstts Department of Publio Works. end

the United States Depurtrmont of the Intericr, Geolozical Sur%ey. The Eolls
\

s \



Laboratory of the Deparitment of Public Works, represented by lre C.
Giacobbe, gave ruch time ond acsistence in naking soil analyses end wJK:}4(,4”_f

LtE TR soporato—tha-plErsaugors 7/~J/«u M%/ y

Looation
The aroa.examined for thia-report includeavall of the towns of
Longreadow and East iongneadcw, Eassechucetts, and parts of Enfield and
Saasrs, Connecticute These towns are shom on the Springfleld South and

Eaznpden 75-minute quadrzngle maps of the U. S. Ceological Surveye

Geolog

The areal distributien of surficial geologle units is showm on
the acccmpgnying rap (plate I); the distinction botween units is marked
both by letter symbol and by color.

The surfioial deposits are of several general typese. Till is
wiidespread in the sasiocrn half of the area and foras a continiocus cover over
the bedrccke The till is a heterogensocus, unconsolidated deposit of mater-
ials ranging from boulder to clay sizes, and is easy to excavats with power
toclse Red sedimonbs dorived froa the Triassic bedrock formations of the
Connecticut Velley are mixzed with materials fron ignecus and metamorphic
Tocks of tba nearby uplends, so thet the till has a distinctly red to
reddish browm colore.

Gravel doposits are rare in the area and are gencrally mixed in
varyin; dogree with sande One short eslzer segnent (e) contalns trenendous
boalders in addition to zand ard gravels Three kame terraczs (Lt), inforredA
to be of doninant gravel with sand, are found in the area; the lergest is
occupied by the Osborn Prison Farme Catiash deposits that extend froa Wil

bratam southward contain lenses of sand and gravei in the northsastera part



of tﬁa map aroaj hovever, the gravel content diminishes tosard the south
until finelly grdvel bacones uﬁoa:mon in the oﬁtwagh. The largest land-
form knorm to contain gravel is found south of the Comnecticut 1line nsar
North Thempsonvilles here a kame dolta (kd) nearly one mile lcng and
three-tenths of a mile wiide has topset beds over 10* thick in places con-
posed of gravel with subordinate rnounts of sand, and easterly dipping
foreset beds compossd of sand and smaller anmounts of gravel.

Deposits primarily composed of sand are more coirnon and
include a great deal of the outuash (o:zl) and the ontire surface of the
Longneadow delal plain (d)e Part.of the sand on the delta surface is
dsrived froam streams which once flowed over it, but a great deal of the
sand is of wind~blom origine This wind-blomm sand ccours either as long,
narrow dunes and rounded hilloecks, or as a thick surface sccumulaticn of
irregular hills and hollows which have no regular forme |

Finer-grelined deposits vhioh include silt and very fine sand, and
henice are gegerally unsuitable for highuvay purposes, are shom as river
terrece (rt) deposits and as modern flood-plain deposits ar alluvium (al).
Sweamps, of ccurse,‘;re uscless ag a scurce of construction materials, but

must be Investigated because of their unsuitability es a subzrade.

Poseible cources of sond anrd gravel

Scarces of granular natoerial suitable for higlniay construction
purpcses are ghown on the accompanying map by groups of colors; the diserimi-
netica belizecen giranuler loxtures is bagsd oa the dazinenocs of till, grovel,
or cand In the variois landformse. Yo attenmpt is made to discriminate the

rmaterials on the basls of edrptability for vairious uces or es to suitebility



curse materiel, select "borrow," or type of compacticr Iscectery.
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™
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-ne el thus 1s & guide to locelities where further rore cetailed Investi-
_cticns on cemposition and quantity of materisl can be carried out by the

chl rateriels end solls enginecers.

T The ground moraine or till mey be of value as ordinary "borrow";
-+ ape grainm-size distribution'or gradicg differs {ram place to plece, tut in
e T .;ggneral the emount that passes & 200-mesh sieve will te resther high because
of thé fine;QQhed character of much qf the Tr,iaz:'sic sancstones end shalss

t- i7" aram which the 4ill bas been deriveds 4 semple from o pit in the red till

DI ;ms"c nerth of the Connecticut state line on Shaker Road shows about 45%

-=727 .%ilt and clay slzes (Figure 1).

T Deposits of coerse-grained materiel are rare west of the +ill-

T ,covev-ed hills (gm, eastern half of the mapped area) but the ke.me delta (kgd)
short distance south of 'hhe Connectiout line and nortiwest of Brainard 7

oad contains gra.vex ‘&nd sand topset beds over 10t thick in places, forssst

s
[
!

e o“!’m“’wm

~ Meds of sand and subordinate gravel, and bottoxset beds of medium to fine

.

sand &nd silt. This is the only source eree which shows pramise of very

,
6

-~ FJ“‘"’“ ———

arce quantities of fill material and of sand and gravel for clean base
- 7 . courge meterial in addition to being within a mile and & half of the southerm
e2d of the relocation.

The numerous send dunes (sd) are good sources of fine-grained

T

) g . N N :
srexuler material, only 3 to 5% of which passes the 200-mesh sieve. Tt is

c.ean and well-sorted (very few grade sizes--see Figures Z and 3), and

-

occurs s long, high ridzes which carn be worked with ax operating face of

-~y

~~' o msre. These ridzes occur mostly ir the town of Longmeadow end meke

TP ar immensge reservcir of sand far comstruction purposese




Yost of the othor mapped sources of sand and gravel are unaitable
for one or nore reasons~-distance ffog the highway site, variability in
quentity and grain size, or presence of appreciable quantities of silt and

clay sizese.

Relocation of Ro'lxte 5

Fraa a general knowledge of the regional geology, proposed alternate
centerlines for the relocation of Roite § from the Longneadow town line south

to the Comnnecticut border ssemed likely to involve cuts in the varved olay -
a
alcng‘th front of, the scarp facing the Connecticut River. ~#+IrfilinZ-progrem,
> o/ = M

ittt gl o 18aly

bution of, and depths to, the clays within the area of the proposed sites.
The drill holes are garked and nunbered on the acconpenying map (Plate I).
In brief, holes 2, 3, 4, 5, and 6 showed that the clsays kn;wn to underlie
mich of the deltdl plain (d), do not extend to the front of the acarp in the
Lengncadow arce, bubt thet material ranging from nediun sand to silty me&iumr
fine sand underlie the edge of the terresce (cross-section B-Bf, Plate I, and
Figure 4)e The topography of the arsa shous that.ths ecrly post-glaciel
Comnecticut Rivar'mgst have eroded the olays avay and in these places,
refilld the aroa éith river sands which have since besn cut to form a high
terrace (rt). IMence in this area no varved clays will be reached in cats
along the face of the scarp. South of this area (rt), lhcuvever, where the
deltal plain rcaches to the edge of the scarp, it seczms likely that varved
clay will be found on ths frontal slops, but the built-up arca preveated

en sdequate drilling progrean; the froatal slops is covered also with cand
to such zn extent that no clay was seen. It is a safe inference, hovcver,

that clsy i1s precent, &s shown Ly @SSR hole 12 which reached varved cley



(sross-gsection A-AY, map ard Tigure 4). Fecle 10 shows that clay is

V33

2t telow the surface, or 89! atove sea level;

azsent at least ic a depth »f

F-

es 1, 8, ard F were on irhe mcdern Slcod plain of the Corpecticut River
cd show that the urcderlying materials are fine sard to silty fipe sard,
«“ith varved clay at depths of 33! ard more below the surface.
Table 1 shows the logs for the series of 12 holes. Soil
aralyses of the materials in the hcles are zontaired in Aprerdix A (envelope),
cgether with a series of crcss seciions prepared by C. Glacotte.

Susmary

In btrief, gravel and sard for base-course material can be found

LA A w ke

in the kame delta (kd) in.Connecticﬁt, ahd‘éand can be found in tke numerous

N

sand Sunes {sd). Till useful for crdinary "borrcw" material mey te found

‘along the western border of the grcurd moraine area (gm), provided that

-

eralyses do not shcw too great a cercerntage of silt aré clay; zeverzl cpen

%ng are shown on the map,

: | Relocation of the highway gill involve no itrouble witp varved
*iay ncrth of Birzie Rcad.< Frem Birnie Road south to Meadow Read clay is
. lost Iixely to bte fourd withiﬁ the escarfment fécing‘the ;iferjuvwhere the

Toposad rcad ascerds the escarpment at the-sogfhern terminus‘# drill hole

st to altitude 89! atcve sea level.
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Drill nole
umder

Depth

ss1

S82

SS3

885

$ST

ss8

839

0=5?

5-30°
30-33"
33-48°

0-350°

" Trace of varved clay on.anger'bitf

. Varved (?) olays; pink; brought up on auger flights; S58-3.

TABLE I

" Drill logs ir Sprirgfield South quadrangle, Vassachusetts

Descristion of materisls : Sample
—————

Cn the floodplain; altitude 52°7.

Silty fine sard; dry; includes plant remains.
Silty fine sand; moist; SSl-l.

Coarse to very coarse grey sand; free water; SSl-2.
Clay/silt; varves?; grey to pinkish; wetter than
plastic limit; SS1-3.

On river terrace; altitude 118!
Medium sand; clsan; light brown. *

King Phillip’s Stockade; altituds 110!
Medium to fine sand; brown; SS3-l.
Dirty, silty medium to fine sand; wet; 833-2.

King Phillip's St cckade, south end' altitude 125t
Medium to fine sand; light brown; moist; SS4-l.
Silty fine to medium sand; reddishrbrown; moist; $84-2,-3.

Halfway down front of scarp; altitude 91¢
Medium sard; light brown; moist; $S5-1.
Dirty, silty medium sand; dark; SS5-2.
Silty medium sand; dark; SS&-3.

Base of scarp; altitude 67!

Yedium sand; light brown; S5S6-1.

Silty medium to fine sand; dark brown; SS6-2.
Fine sandy silt; grey; SS6-3

Basa of scarp ‘on Birnle Road; altitude 631
Medium sand (£ill).

Fine silty sand; SST-l.

Scme §ilt and clay mixed; S37-2.

On the floodplain, Birnie Road; altitude 50ﬂ:
Silty fine sand; wat and scupy; SS8-1.
Clean medium sand; grey; SS8-2.

1

On the floodplain; ¥e
Fire sardy sils; grey;
Medium teo c¢oarsse sand
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"= porill hole

aumber Depth

3510
QO=-1gt
15-481

SS11
O=-287
26-28*
38-48"

S512
o-gt
8-

oA

TABLE I (contd.)

Descriction of materials Sample

At front edge of scarp near Comnecticut line; alt. 137!
VMedium to fine sand; brown; damps; SSiC-1l.
Pine sardy silt; very wet; SS10-2.

Connecticut Line and Terry Road; altitude 1€8!
¥edium to f£ine sand; brown; damp; SS11-1l.
Silty sand; reddish brown; very wet; SSll-2.
Fine silty sarnd; grey; very wet; SS11-3.

On slope of gully in Bark Haul Road; altitude 77t
Medium sand; brown; SSl2=1.

Varved clay; grey with same reddish fine sandy layers;
5812-2.
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