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INTRODUCTION

The mineralogy of 26 sarnoles of sediments from Boston
Harbor has been investigated to determine the mineralogic
comvoaition of the sediments, significant differences within
the area, and any change during the time required to deposit
the sediment In the cores. ~. Figure 1 shows the position of
the samoles studied ; they are in 5 group s dividing the areas
of special Interest into outer, middle , and a common inner
area. In addition one sample from 8 feet below the surface
of a core has been analyzed as representing the mineralogy t
of the earlier sedimentation. All samples with the exception
of the core were collected by means of an “orange peel” dred ge.
The core sample was obtained with a Kullenberg corer.

The size 2.~ - 3.0 0 (0.180 - 0.125 n m . )  has been analyzed •for each sarnole with  the exception of sample 144 which contained
all the material  greater than -2 0 (<14. m m . ) .  This size was
chosen because It was large enough to examine with ease under
the microscope and because it was small enough to give mono-

t mineralic grains e The samules were mounted in Canada balsam
and the individual  grains ident if ied with a petrographic micro-
scope . About 200 grains were examined and ident i f ied  for each
slide giving an error of about 4-2% for the frequencies reported
(Krumbeln and Petti iohn, 1938 , p .  14.72) . Frequencies of less
than 2~ are not significant. No attemot was made to isolate
individual grains for exact determination of the optical pro-
oerties and the identification of infrequent ly  occurring grains
is doubtful .

Russell (1937 ) showed that the Mississippi River sediments
had a constant mineralogy as a whole but that the frequency
distribution within any given grade size was not constant. The
frequencies reported here for a standard grade size may not be
exact for the sediment as a whole but probably indicate the
general d is t r ibut ion .

MINERALOGY OF THE INDIVIDUA L SAMPLES

Table I lists the frequency of occurrence of the mineral
species for each sample. The table shows that the samples are
remarkably similar , being composed mostly of quartz, alteration
products, orthoclase, and plagioclase. Biotite, hornblende,
microcline, and opaque minerals are occasionally of importance.
The alteration products are microcrystalline aggregates, pro-
bably clay minerals , that are not identifiable with the petro-
graphic microscope.
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TABLE I

Mineral frequency in a rew sediment samples
• from Boston Harbor

Sample No.

I. 1 ~~ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Mineral Percent (of Total Number Counted)

Quartz ~2 31 ‘3 12 49 52 g53 22 47 52 i~.
Alteration 24 ~l 26 6i~ 28 27 17 70 39 32 75
Orthoclase 6 8 12 6 114. 11 5 4 7 10
Plagioclase 14. 14. 14 5 09 0.9 14. 2 u. 8 3 0.5
Actinollte 0 0 0.ii, 0 0 0 0 0 0 0 0
Allanite 0 0 0 0 0 0 0 0 0 0 0
Apat i t e  0 0 0 0 0 0.14. 0 0 0 0 0
Biotite 1 0.4 0 1 2 0 2 0.6 0.11. 0 1
Calcite 0.14. 0.14. 0 0.14. 0 0 0 0 0 2 0
Chlorite 0 0.14. 0.14. 0 0.L~. 0.14. 0 0 0 0 0.9
Cllnozoisite 0 0 0 0 0 0 0 0 0 0 0
Corundum 0.14. 0 0 0 0 0 0 0 0 0 0 $
Diooside 0 0 0 0 0 0 0 0 0 0 0
Er)Idote 0 0 0 0 0 0 0.4 0 0 0 0
Garnet 0.8 0.14. 0.14. 0.11. 0.4 2 0 ,4 0 0.4 2 0.5
(flaucophane 0 0 0 0 0 0 0 0 0 0 0
Hyperathene 0 0 0 0 0 0 0 0 0 0 0
Hornblende 2 0.7 0 2 2 0 0 0 0.8 0 0
Kyanite 0 0 0 0 0.4 0 0.4 0 0.4 0 0,5
Microcllne 0.8 0.11. 2 0.4 09 0.9 0.5 0.6 0 0 0
Opaaue 7 3 1. 5 2 11. 15 1 0.8 0 2
Sillimanite 0 0 0 0.14. 0 0 0 0 0 0 0
Staurollte 0 0 0.4 0 0 0 0.4 0 0 0 0
Titanite 0.8 0 0 2 1 0.4 0.14. 0 2 0 0
Tourmaline 0.4 0,11, 0 0.4 0 1 0.11. 0 0.8 0 0.5
Zircon 0 0 0 0 0 0.4 0 0 0 0 0.5 k
Zoislte 0 0 0 0 0 0 0 0.6 0.4 0 0

No. Counted 250 270 270 245 2314. 224 261 171 243 62 215

__________  —~
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TABLE I (Cont’d.)

Mineral  frecuenoy in a few sediment samples
rrom Boston Harbor

Sample No.

~kl ~l ~ !~ i~
Mineral Percent (or Total Number Counted)

Quar tz  ~4 ~O 7 140 14 ~ 49 c~ ~ I~ ~ ~
,‘ , ~

Alterati on •‘2 2~ 80 40 12 27 lb 1t~ 26
Orthoclsse  16 114. 1 8 10 17 05 1~ 16 l~ 10
Plagt oc lase  0 .~ 1 14 1 14 .~ •

‘ 14 O .~ 0 0. 1
A~’ttnolite 0 0 0 0 0 0 0 0 0 0 0
A l l a n i t e  0 0 0 0 0.~ 0 0 0. 1 J..~ 0 0
A o at i t e  0 0 0 0 0 0 0 0 0 0 0
R i o t i t e  o .8 0.~ 1 1 0. L 0.4 0.14 0.1 0.4 0 1
Cal~’t t e  0 0 0 0 0 0 0..4 0 0 0 0 •

Chlorite 0 0.8 ~ 0 0 0 0 0 0 0.4 1
C i t  no z o I s I t e 0 0 0 0 0 0 0 0 0 0 0
Corundum 0 0 . 14 0 0 0 0 0 0 0.4 0 0
DI op side  0 0 0 0 0 0 0 0 0 0 0
Euldote 0 .4 0 0 0 0 0 0 .8 0.~ 0 .4  0 0. ~Oarnet 0.11 0.” 0 1 0.4 0 0.4 0. 1 0.4 0 0 . 1

Olaucophane 0 0 0 0 0 .4 0 0 0 0 0 0
Hyt~ers thene 0 0, ‘s 0 0 0 0 0 0 1) 0 0
Hor nb l ends 0 • 8 0 • 0 .14 2 0 0.14 0. 8 1 1 0. ~ 0.
K ya nlt e  0 0 0 0 0 0 0 0 0 0 0
Miorocltne 0.8 o. c 0 0 0 0.4 0 0. 1 0.4 0.~ I
Opaque 14 1 0. 8 .

‘ 14 2 2 1 1 1

~I 1 l imani te  0 0 0 0 0 0 0 0 0 0 0
St aur ol I t e 0 .4 0 0 0 0 0 0 0 0 0 0
Tttantte 0 0 0 0 0 0 0 0 0.14 0
Tourmaline 0 0. ~ 0.4 0 0.14 0,4 0.4 0. 1 0.14 0 0
Zircon 0 0 0 0 0 .4 0 0 0 0 . 1 0 0 • I
Zoistts 0 0 0 0 0.4 0.8 0 0 0 0 0

No.  Counted 1~7 218 .~b0 171 211 2142 0”l 141 21414 .‘.‘1 11 ~s
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TABLE I (Cont’d.)

Mineral freauenoy In a few sediment samples
from Boston Harbor

Samole No.

IZQ iLl ~II i~ . (core at -8’)

Mineral ?ercent (of Total Number Counted )

Quartz 49 55 61 51
Alteration 27 22 11 24
Orthoclase 17 15 20 13 14
Plagloclase 1 2 5 8
Actinolite 0 0 0 0
Allanite 0 0 0 0.4
Apatlte 0 0 0 0
Blotite 0.~ 0 0 0
Calcite 0 0 0 0
Chlor i te  0 0 0.~ 0
Clinozoisite 0 0 0 0.4
Corundum 0 0 0 0
Dio~side 0 0 0 0.4• Eoidote 1.5 0.8 0.5 0
Garnet 0.9 0.8 0 0.8
Glaucophane 0 0 0 0

• Hypersthene 0 0 0 0
Horriblende 0.9 1 o.c 0.14.
Kyanite 0 0 0.5 0
Microcline 0 0 0 0
Opaque 2 2 1 2
Slllimanite 0 0 0 0
Staurolite 0 0.4 0 0

• Titanite 0 0.14. 0 0.4
Tourmaline 0 0 0 0.14.
Zircon 0 0.4 0 0
Zol site 0 0 0 0

No. Counted 219 24.7 202 239
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The largest variation in frequency occurs between altera-
tion products , quartz , and ooaque minerals. The relativel

• high freouency of opaque minerals in a few samples ~cf. 26probably represents a local concentration of the heavier opaque
minerals under normal sedimentary processes. The high fre-
quency of a l t e r a t i o n  oroducts  in a few earnoles ( c f .  

~j~) couldbe due to dilution of the original sediment , as represented by
the oor e samole , du ring re deposit ion wi th  more highly weathere d
materials. The quartz/feldspar ratio of the original sediment
should not be Increased If dilution is the effective process.
A grea ter rat io wi th greater alteration frequency would m di-
cate tha t decomoosi t ion  of the feldapars  was p rovid ing  the
a l t e r a t i on  t~roducts .  If  we assume tha t the core samole and all
other sainoles with quartz greater than ~0% are undiluted samples ,
the quartz/feldspar ratio has a mean of 3.4 with a standard devia-
tion of 1.). To be significantly different the quartz/ feldspar
ratio would have to differ from the mean by 3x the standard
deviation or by 3.3. Since only two of the ratios (9 and - •

d if fer by more than this  amoun t from the mean , dilutTon can
accoun t for most o~

’ the variation in the frequency of alteration
orodu ..ts. In samples 9 and ~~ there is a significantly lower
ratio which probably is an i~~ ication of a greater original
amount of feldspar maintained through dilution .

MIN ~ RAL 0GY OF T~IE AREA S

Table II  presents the weighted averages of the frequency
distribution for each of the areas represented by the ~ groups
of samoles and also the core sample for comparison. The areas
are again remarkably similar In composition. The relatively
higher frequency of alteration products in the outer north area
is due to the presence of two samples (~ j  and ~~~~) in the
average with h igh alteration frequencies. The north area is
more favorably situated to receive recent sedimentation than
the south area as it is a low area near land . Within the north
area currents and wave action decrease seaward and , consequently ,
the amount of rec ent sedimentat ion should increase seaward with-
in the area surveyed. The higher frequency of alteration pro-
ducts in the outer north area may reflect dilution by recent
sediments.

COMPARISON OF CORE AND SURFACE MINERALOGY

Table III gives the weighted average of the frequency die-
tribution of 25 surface samples and the freauency distribution
of the core samole for comparison . There is no s ignif ican t

- 
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• TABLE II

Average mineral frequency in specified areas
- - in Boston Harbor

Area**

Inner Middle Outer Middle Outer Core
North North South South

Mineral Percent (Weighted Average of Samoles in Area)

Quartz 140 4.2 32 46 51
Alteration 38 35 48 27 20 24.
Orthoclase 9 10 5 114. 17 13
Plagioclase 4. 1 3 1 3 8
Actinolite t* 0 0 0 0 0
Allanite 0 0 0 t 0.2 0.4
Aoatite 0 t 0 0 0 0
Bio tlt e  0.9 0.6 2 0.9 0.4. 0
Calc i te  0.2 t 0 0 t 0
Chlorite 0.2 0.3 0.5 0.3 t 0
Clinozois i te  0 0 0 0 0 0 .4
Corundum t 0 t t 0 0
Diopside 0 0 0 0 0 0.14.
Eoidote 0 t t 0.14 0.4. 0
Garnet 0.5 0.8 0.4 0.5 0.2 0.8
Glaucophane 0 0 0 0 t 0
Hypersthene 0 t 0 0 0 0
Hornblend e 1 0.3 0.6 0.9 0.6 0.4
Kyanite t t 0.2 0 0 0
Microcline 0.9 0.5 0.3 0.6 0.2 0
Opaque 4. 3 4. 8 3 2
Silliinanite t 0 0 0 0 0
Staurolite t t t t 0 0
Titanite 0.9 t 0.5 0.2 0 0.4.
Tourmaline 0.2 0.5 0.14. t 0.3 0.4
Zircon 0 0.2 0.3 0.2 t 0
Zoisite 0 0 0.2 0 0.2 0

* t trace
** Inner samples: 1, 2 , 7, 9,  and 10;

Middle North samples: 23, 144, 145, 4.6, and 4.7;
Outer North samples: 26, 27, 28, 67, and 68;
Middle South samples: 146, 162, 163, 170, and 173;
Outer South sanrnles: 132, 133k 1314., 136 , and 417;
Core samole: 152 at •~~ ‘ .
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- TABLE I I I

Avera~e surface mineral frequency in Boston Harborand mineral frequency in one core sample.

Surface Core
Average

Min eral Percent ~Weighted Average of all Surface Sarnoles)

Quartz 42 ~l •

A l t e r a t i o n  33 24
• )rthocl ase

P l ag ioclase 2
Act inolit e t* 0
Allanite ) .7 o~~ 

•

A~ atite t 0
• ~1otite 0.° 0

Calcite t 0
Chlorite 0.3 0
Clinc~zo1site 0 0.14
Corun dum t 0
Dic~oside 0 0.4
Eoldote 0.2 0
Garnet 0.~ 0.~• 

~• Gla~:coohane t 0
i-iyoersthene t 0
~iornblende 0.7 0.4 - •

Kyanlte t 0
M icroc l i ne  0,~ 0
Ooaque 4 2

S il li m a nit e  t 0
St auro l it e  t 0
Tlt anite 0.4 0.4
Tourmalirie 0.3 0.14.
Zircon 0.2 0
Zoi si te  t 0

• No. Counted (
~
L)1l 23°

* t trace
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~ fforunce in the auart~ feldsuar rat tos ci the surface s~tm~-~ esand the core samole. The greater frequency of alteration pro-
duets In the s ~rface layers orobably reflects the recent ~;e-i~-
montatlon.

rhe core ~n~ ie is from a clay that ~~~ the same size Jis—
t r i b u t t 3 n . cc or , and marine f oS s i l s  as the :~‘oston b1’.c~ clay on
sucre. ..t ts -~ndonbtedly a seaward continuation of t~ds c’ay.Since the ~ostozi blue clay ~s a marine deuosit u L  roc.~ f1ou~frc~i t n t -  ~i~’ltwaters or the ~1aciers, ‘~~~t~ o~~~~ cr~ clay is also
an - ‘ -

~~~~~~~
-
~~~~~~~~~~~~~ tglac~ al ~~o~~ t- . The slrn LLtr -~!nera1o~-y of t

man y ~ :-f~ ce s~.-~’ 1 ~~ s g ~ ests that they ax~ of gl~ ci al o : - i  .~~ n.

SUMMA RY

I - rh~ S ‘ 0 ~ L~J I n~ ri t s of ~ ton  ~iax bor are c c:~~o s J ofq~;ar t z , alt~~ at1on :-‘roducts , orthoclase , ~nd riag ioclase .
-‘r’ortant acces~ or1es are b lot lte , nornb l onde , :~~croc11 ne ,

and o~~B c U t ~ mlnera s• NIneteen other ‘~in~’rals occur less
frequently.

2.  rhe nuartz :~eldst~ar ratic -ices not differ sI~ n !f1cantly
from samole to sample. TL’ occasional high frequency of
alteration oroducts is thus orobably due to dilution of
the original sediment by highly weathered materials iurIn~redeoosition.

• 3. There is no sh~nifIcant difference between the core ~;aru~ie
and the surface samples except that the ~u r f ac e  sa~n -’I e~show a .~t ghe r f requency  of alteration nrc’ducts. The clay
of the core samol e is imme~iiate1y postgl~ cial in age . and
the similar minera logy of many surface sam~~~ -~ suggeststhey are a..so glacial In origin.
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