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Geologio Reconnaissance in Longpieadcw and East Longaoadcrr, 

J&saachusette* with special roforenoe to the relocation 

of Route 5 in Longmeadow

v  
Joseph H. Hartshorn 

U. S* Geological Surrey

General Statement

This investigation was undertaken to determine the geology alcag 

the proposed relocation of Route 5 in Lcngdoadorf, and to outline areas that 

might yield granular naterials suitable for highway construction purposes.

TffO problems were involved in the study. In view of the fact that 

varved claya crop out along the scarp at the South End Bridge in Springfield, 

a tentative relocation of Route 5 along the base or slope of the scarp facing 

tha Connecticut River seened unwise; the first problen, therefore, was to 

locate the surface of the vtxrved clays in the town of Longneadorr. Ihe second 

problea vras to find suitable quantities of construction sand and gravel near

the proposed highv.-ay. Inasnuch as the area is underlain iiostly by sand and
>

clay, this involved a reconnaissance study of the surrounding area to

delineate sources of possible^"borrow11 material,
i

A reconnaissance geologic map on a scale of tuo inches to one nile 

v;as prepared and is included as a part of this report (plate I, surficial 

geologic nap of Longzneadotf and East Longmeadorr, KassachuEotts, and adjacent 

parts of Connecticut).

Tlie vork was done in portions of Hay and June, 1S54, as a part of 

a cooperative progran of the 1's.ssF.chusstts Department of Public TTorks. and

the United States Dspr-.rtnont of the Interior, Geological Survey. She Soils
ti
M



Laboratory of the Department of Public TTorks, represented by Kr. C. 

Giacobbe, gave nuoh tine and assistance in naking soil analyses and

da^£2£ci322^^4cpora^

Location

The area examined for this report includes all of the toons of 

Longheadow and East Longneadow, Hassachusetts, and parts of Enfield and 

Soners, Connecticut* These towns are shown on the Springfield South and 

Eaapden ?J-2iinute quadrangle naps of the U* S* Geological Survey.

Geology

The areal distribution of surficial geologic units is sha.Tn on 

the accompanying nap (plate l)j the distinction between units is marked 

both by letter symbol and by color.

The surfioial deposits are of several general types* Till is 

widespread in the eastern half of the area and fcnss a continuous cover over 

tho bedrock* The till is a heterogeneous, unconsolido.ted deposit of mater­ 

ials ranging from boulder to clay sizes, and is easy to excavate with pcv/er 

tools* Red sediiiion^s derived froa tho Triassic bedrock formations of the 

Connecticut Valley are mixed with materials fro^i igneous and Kietaviorphio 

rocks of the nearby uplonds, so that the till has a distinctly red to 

reddish brown color.

Gravel deposits are rare in the area and are generally mixed in 

vr.ryinj; degree with sand* One short es!:er segment (e) contains tremendous 

boulclers in addition to sand and gravel. Three kejTio terr&css (kt), inferred 

to bo of dominant gravol \rith sand, are found in the area; the largest is 

occupied by the Osborn Prison Farn. Gutuash deposits that extend £"1*03 Tiil- 

brahan eouthv»ard contain lenses of sand and gi-avel in the northeastern part



of the nap aroai however, the gravel oontent dininiehes tcr.vard the south 

until finally gravel boconos unoonnon in the outwash. The largest land- 

fora fcnorm, to contain gravel is found south of the Connecticut line near 

North Thcapsonvilloj here a kaiae delta (kd) nearly one mile long and 

three-tenths of a mile T/ide has topset beds over 10' thick in places cou- 

posed of gravel with subordinate tuaounts of sand, and easterly dipping 

f©reset beds composed of sand and smaller anounts of gravol.

Deposits primarily composed of sand are nore cosnion and 

include a great deal of the outwash (OTT^) and the entire surface of the 

LonQneadorr delLal plain (d). Part .of the sand on the delta surface is 

derived frcn strcaas vrhich once flc?<ed ovor it, but a great deal of the 

sand is of "wind-blovm origin. This yfind-blcr.7n sand ccours either as long, 

narrow dunes and rounded hillocks, or as a thick surface accunulaticn of 

irregular hills and hollovis Tfhich have no regular form.

Finer-grained deposits iriiioh include silt and very fine sand, and 

henco ara generally unsuitable for highway purposes, are sho-.vn as river

terrace (rt) deposits and as modern flood-plain deposits or alluviura (al).
 »

Sr;anips, of course, e.ra useless as a source of construction materials, but 

must be investigated because of their unsu it ability as a subgrade*

Possible sources of sand cjid gravel

Sources of granular natorial suitable for higlnvay construction 

prarpcses are ehcrrn on the acconprxnying nap by groups of colors; tho cllccrimi- 

natica beacon granular textures is bassd on tho da^inanoe of till, gr^vel, 

or cand in the various landforns. Ko attempt is made to discriinittate the 

materials on the basis of adaptability for various uces or cs to suitability



-... l.'£.5fc-ccurse riaterial. select "borrcw." or type of conoacticr r.Q;:&c£E,rv«
- ^.'*  » ^ * «*

;r,e 2£.p thus is a guide to localities where further nore detailed iuvesti-

-tticns on composition and quantity of material can "be carried oat by the 6" "
;

!-£/c&l ir.aterials and soils engineers*

The ground moraine or till may be of value as ordinary "borrow"; 

grain-sise distribution or grading differs frcn Dlace to place, but in

j
-general the amount that passes a 200-mesh sieve will be r&ther high because 

iof the fine-grained character of much of the Trias sic sandstones and shales 

Worn which the till has been derived. A sample from a pit in the red till 

Must north of the Connecticut state line on Shaker Road shows about 45/e
r

-silt and clay sizes (Figure !) 
I

~\ Deposits of coarse-grained material are rare west of the till-
j

' Icovered hills (gm, eastern half of the mapped area) but the kame delta (kd)

& short distance south of the Connecticut line and northwest or Brainard
r .' '.'* 
lioad contains gravel and sand topset Tjeds over 10* thick in places, foreset
I
!beds of sand and subordinate gravel, and bottccset beds of medium to fine
i

-isand and silt. This is the only source area which shows promise of very 

Large quantities of fill material and of sand and gravel for clean base 

course material in addition to being within a mile and a half of the southern 

end of the relocation.

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

rranular material, only 3 to 5/£- of which passes the 200-mesh sieve. It is 

clean and well-sorted (very few grade sizes see Figures 2 and 3), and 

occurs as long, high ridges which can be worked with as operating face of 

1C 1 or mere. These ridges occur mostly in the town of Longaaeadow and make

-up at iscnense reservoir of sand for construction purposes.



Most of tho othor mapped sources of sand and gravel are unoitable 

for one or more reasons 'distance froa tho highway site, variability in 

quantity and grain size, or presence of appreciable quantities of silt and 

clay sizes*

Relocation of Route J5

Froa a general knowledge of the regional geology, proposed alternate 

centerlines for the relocation of Route 5 from the Longvneadovr tor.'n line south 

to the Connecticut border seer.ed likely to involve cuts in the varved clay
^afa^vAj-

along the front of the scarp facing the Connecticut River, -^-irri^ng-^prpgra
-^*XU$5L A_/ *£*&f ^j^ULlfrlSl-^

ii^!i^£s*X&G!££i'o%^^ undertaken to determine the distri­ 

bution of, and depths to, the clays r/ithin tho area of the proposed sites. 

The drill holes are narked and numbered on the acccapenying nap (Plato I). 

In brief, holes 2, 3, 4, 5, and 6 showed that the clays knosrn to underlie 

ouch of the deltalplain (d), do not extend to the front of the scarp in the 

Lcngncs-dov? area, but that material ranging from nediun sand to silty raediuai- 

fine sand underlie the edge of the terrace (cross-section B-B f , Plate I, fend

Figure 4). The topography of the area shov/s that ths ecj-ly post-glacial
> 

Connecticut River'must have eroded the olays av;ay and in these places,

refills! the area with river sands which have since teen cut to fora a high 

terrace (rt). Hence in this area no varved clays >vill be reached in cuts 

along the face of tha scarp. South of this area (rt), however, where t'na 

deltal plain reachos to the edge of the scarp, it seoLis likely tliat varved 

clay v.'ill be found on tho frontal slope, but the built-up area prevented 

&n adequate drilling program; the frontal slope is covered also v/ith cand 

to such an extent that no clay rras seen. It is a cafe inference, however, 

that cls.y is precent, as shor/n b^' MM holo 12 v;hich reached varvad clay



(sross-section A-A 1 , sap and Figure £}. Hole 10 shows that clay is 

absent at least to a depth of 4~» telow the <rorface, or S9 r above sea. level; 

holes 1, 3, and 9 were on the ac-dern flood plain of the Connecticut River 

ard show that the under lying materials are fine sand to silty fine sand, 

with varved clay at depths of 33* and more below the surface.

Table 1 shows the logs for the series of 12 holes. Soil

analyses of the materials in the holes are contained in Appendix A (envelope), 

^together with a series of cress sections prepared by C. Giacobbe.

Susznary

I In briefr gravel and sand for base-course^ material can be. found 

"in the kanie delta (kd) in Connecticut, and sand can be found in the numerous 

sand dunes (sd). Till useful for ordinary "borrow" material !»ay be found

- along the western border of the grcund moraine area (gm), provided that 

analyses do not shew too great a percentage of silt and clay; several" open

-pita are shown on the aap»

: Relocation of the highway will involve no trouble with varved

-lay north of Birnie Road. From Birnie- Road south to Meadow Road clay is

^ost lively to be found within the escarpment facing the river. Where the

Proposed read ascerds the escarpment at the southern terminus a drill hole

- shews clay to be absent at least to altitude 39* above sea level.
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SS4- 

SS5

SS3

SST

SS3

SS9

TA3L3 I 

Drill logs in Springfield South o/uadrangle, Massachusetts

Description of materials Samule

On the floodplain; altitude 52 f .
0-5* Silty fine sand; dry; includes plant remains* 
5-30* Siity fine sand; moist; SS1-1.

30-33* Coarse to very coarse grey sand; free water; SS1-2. 
33-48* Clay/silt; varies?; grey to pinkish; wetter than 

plastic limit; SS1-3.

0-50' ^ r^Ter terrace; altitude 118'
Medium sand; clean; light brown* *

King Phillip's Stockade; altitude 110* 
O-21* Medium to fine sand; brown; SS3-1. 

21-38* Dirty, silty medium to fin» sand; wet; SS3-2.

King Phillip*s Stockade, south, endj altitude 125' 
0-26 r Medium to fine sand; light brown; moist; SS4-1. 

26-31* Silty fine to medium sand; reddish-brown; moist; SS4-2,-3.

Halfway down front of scarp; altitude 91* 
0-18 T Medium sand; light brown; moistj SSS-1. 

18-2?' Dirty, silty medium sand; dark; SS5-2. 
27-37* Silty medium sand; dark; SS6-3.

Base of scarp; altitude 67'
0-13* Medium sand; light brown; SS6-1- 

13-27' Silty medium to fine sand; dark brown; SS6-2* 
27-42* Fine sandy silti grey; SS6-3.
42^ . . Trace of yarved olay on auger bit?

Base of scarp on Birnie Road; altitude 63* 
0-4 f Medium sand (fill). 
4-38» Fine silty sand; SS7-1. 
38»+^ Some silt and clay sailed; SS7-2.

On the floocplain, Bimie Road; altitude 50 1 -** 
0-33* Silty fine sand; wet and scupy; SS3-1. """ 

33-37' Clean medium sand; grey; SS3-2. 
37-47 T , Yarved (?) clays; pink; brought up on auger flights; S33-3

On the floodplain; Mead-«brook Road; altitude 50* 
0-23* Fine sandy silt; grey; S33-1 

23-48* Medium to coarse sand; ^rty; chunks of wc:d(?}; SS?-:,



TA3LS I (contd.)

Drill hole 
auaber

3S10

SS11

SS12

Depth

0-15* 
15-48*

O-28 r 
26-38' 
38-48*

0-8* 
8-2D r

Descriction of materials Sample

At front edge of scarp near Connecticut line; ait. 137 
Medium to fine sand; brown; damp; SS10-1. 
Pine sandy silt; very wet; 3S10-2.

Connecticut Line and Terry Road; altitude 168 f 
Medium to fine sand; brown; damp; 3S11-1. 
Silty sand; reddish brown; very wet; SS11-2. 
Fine silty sand; grey; very wet; SS11-3*

On slope of gully in Bark Haul Road; altitude 77* 
Medium sand; brown; SS12-1*
Varved clay; grey with some reddish fine sandy layers;

SS12-2.
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PLATE I

SURFICIAL GEOLOGIC MAP

OF

LONGMEADOW AND EAST LONGMEADOW, MASS. .

AND 

ADJACENT PARTS OF CONNECTICUT :
SHOWING DISTRIBUTION OF SOIL MATERIALS AND SAND AND GRAVEL PITS |

GEOLOGY BY JOSEPH H. HARTSHORN

SCALE

l Vttl H* fi ft

'4'

I "  -\J.v "V-
u»,V \
  - ^*-» k"*V ,/>^

/-X/ /w- I - V
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EXPLANATION

V 
rH

^   ct> « «J

PEAT. HUCK. AND ALLUnAL AREAS

a - peat and silty to sandy peat and muck in swamps; underlain by clay, 
sitl, sand, gravel, or till generally similar te surrounding ar«»a.

al - silty and sandy alluvium, chiefly recent flood deposits, restricted 
 cstly to lowlands along the Connecticut River.

rt -

  c

8

mostly sand, some silt, in river terraces about 65' and 8C' above 
the Connecticut River.

ARRAS IN VTHICH SAND PREDOMINATES

 d - sand ef uniform texture, deposited by wind actionv*s elongate send 
dunes, but in part as irregular f«r»s (dotted overprint).

d - sand ef variable texture, deposited as a delta in glacial Lake 
Hitchcock, BOW dissected by Modern stream*. Underlain by varved 
clay* at depths »f 15' to 50"*-.

sand «f variable texture, inducting subordinate pebble gravel, 
deposited as eutwash plains by glacial meltnaters.

AREAS IN HUGH GRAV3, PRHCtIINATC3

°*2~ P*avel and saad, deposited as eutwaah plains by glacial aeltwaters; 
generally kettled.

kt - gravel and sand deposited as kame terraces (at 0shorn Prison Farm, 
and west sf Lee Street, East Longmaadow).

kd - gravel **d sand in topset and for east beds «f & ksa« delta (east 
of North Theapsoavill*, Connecticut).

  - gravel «nd sand, extremely variable texture, including large boulders, 
in ifccrt esker segment (west of Kibbe Road, East Longneadow).

^ 
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3 <M

to a X

, « .
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O ^ H
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« 2

THL AREAS

gsi - till (ground Moraine); a heterogeneous deposit of mixed boulder 
te clay sizes, known lecally as "hardpan", red tc reddish brown 
in color, generally covered by yellcwieh to buff colored 
wind-blown sand.

Artificial fill (af)

Apprcxlnate unit boundary

Edge of terrace 
(haenures point upslope)

Sand and gravel pits 
active and inactive

O3 -
Location ef drill hole

SI09

Location of saaple

.A'

Line ef cross-sectien

=al Survey

,^>u^


