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vestigators ,vho have used the Bureau of Soils scale or the 
Tyler Standard scale. usually because of slightly greater ease 
in securing sieves. Still more unfortunate is lhe occasional 
publication of papers in ,vhich the sieves are designated hy 
the number of n1eshe.s to the inch and in \\'hich no data a:::i 

to size of opening are given. 

In vie"' of these fact~ continued advocacy and ,vider cii:
cussion appear to be nPeded and the follo,, ing cumpilation 
of analyses in graphic forrn is presented to that end. I t ,,·as 
intended originally to collect 1000 analyses and there i~ little " 
doubt that more than that number of analyses of sedin1e11t:::. 
of kno,vn 01igin have been n1ade. Ho,,·ever, the pres:::.ure of 
other proj e<:ts. and the considerable delay already incurred, 
,vhich it seems un,Yise to prolong, lead the ,,~riter to present 
the collection as it stands "ith the hope that others ,vill sup
plen1ent it as additional studies are made. 

The principal utility nf a collect inn -;uch as thjs is to enable 
students to see the Yarious type" of n11.~chanical con1po, ition 
more , i\·idly than 1s possible in numerieal tables and tt uffe r 

1 

a some\,·hat con1prehensive guide for the interpretation of • 
origin of sediment~ in \\ hich the mechanical t·o111po:--ition ap
pears to be distinrtiYe. As the ,vriter has pointed out el~e
where:! a very large amount of critiral study is needed before 
the mechanical con1position of sedin1t:nts can be used in a 
broadly diagnostic ,,ay in the solution nf genetit· problems. 
It is thought that the most etfecti,·e n1eans to progress in tlu-., 
field consists of extended 8tatistical analyse~ of the rnechanical 
con1position data considered as frequency distriliutitins nnd 
in the paper cited a comparatively simple ron11)uting procedure 
has been described. It is sufficient to state here that in this 
procedure Yalues for th ..lltan <;i:t. St,111dard '-l•:1 Ratio!) .. ,at! 11 

(a measure of degree of sorting), and ,k1u•n1 ,1 (,.\:-.~n1111C'tr.\ l 

are <lerived \\ hich indicate in numerical f1)rn1 the clnef char
acteristics of the rur, e of frequenc~· <li:strihu tion and ,,·hieh 
greatly facilitate> a\ eraging, plotting a11c1 oth<'r manipulations 

of these data. 
l t is believed that the prrsent con1pilat ion \Yill c>nablt:! stu-
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dents to select sedin1ents sho,ving mechanical con1position of cer-
ai gene1 al iequu l characteristics or due to a particular agent 

or et of condition!:- to v.hich the con1puting proc0dure mentioned 
above n1ay be applied for detailed co1nparison and study. ll 
is thought that in this \\'ay only ,vill accurate data be ob
tained on the grade distance bet"·een the mean ,·alues for the 
two maxima of certain double maximun1 sediments. like ri\'er 
gra,·els or bet,\'een the mean sizes of grains of different den
sities in a complex sand. It is thought, moreover, that ,,·ithin 
these characteristics of sorting by the t,,·o fluids, air and 
,vater, ,vith their variations in \'elocities and other condition~ 
of transport, are contained some ver.\ fundan1enlal fact~. 
,vhich a sufficiently searching study ,vill bring out to the 
great furtherance of interpretive studies. 

SOURCE AND ARRANGEl\lENT OF DATA 

f'or the n1ost part analyses portrayed here were made to 
the 1-2-4-8 millimeter scale. In a fev,r in:--tances. as indic..1.tnd 
in the references belo1w·, analyses made to another scale have 
been converted to the standard scale hy the \\'riter. The con
verted portions commonly have an una\·oidable sn1oothne~s in 
the region not so completely co\ ered by the data of ih _) 
analysis. 

I_!1 the interest of brevity and economy of :::;pace the gou r<'e 
inforrnation for each pyramid or histogram representing an 
analysis has been con\ entionalized. For exarnplc>. in (F'igure 
46 (I-235) Dune sand, Nebraska). thP serial number fr>r 
this publicatiun is 46, the Roman num0ral I re>ft·r:-- to the list 
below and indicates the paper by J. A. Udden and the nun1ber 
235 is the original one used uy Grlden. The namf' follu\vi11g
the parenthesis in roost cases is that gi, en b,· th~ author 
or analyst, though 1n a fev.• instance's 1t ha .... heen l'hanged 
by the present writer to bf'tter descri\Je the n1at<'rial. Onl.,· 
in a fe,v instances has tht> most importa11t data ('<Jncerni11g 
the ~ituation of collection been given and the loeality has been 
simplified to the nam~ of the state or other such general 
region. 

(;raphic presentation is natu1·ally of li111ited a<.:curacy. 'Iherc 
are those \Vho v.·ill object that significant computatious ca11 



6 IOWA STUDIES IN NATURAL HISTORY 

only be made from data in which the fractions of percentages 
are given. The writer has discussed this question elsewhere3 

and be1ieves that at the present stage of studies in this 
field and ,vith the uncertainty attending the collecting of 
samples the graphic data here presented are as accurate as 
can readily he utilized and that computations made from them 
w1th readings to the nearest 1 "~ ,vill yield frequency con
stants quite as precise as are justified by the original con
ditions of collecting and analysis. 

In the figures ,vhich follo,v the sedin1ents ha, e been ar
ranged under the main genetic headings and under lesser 
heading~ in as logical manner as seemed practicable. In a 
fe,v instances groups of sediments analyzed by one person 
in a series haYe been kept together though not strictly of 
the same sort. An effort has heen ma<le to arrange the ma
terial in the ,vay n1ost likely to pro,·e useful. Some\,,hat 
arbitrary classifications have been n1a<le by the ,vriter in places 
and in case of doubt or desire to make selections fer a spe
cial purpose the reader is referred to the 01;ginal published 
data. 
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PLATE I 

EOLIAN SEOI:ME;-... TS 

Lag Gravel 

1 (I-191) 
(I-192) 
(I-193) 
(J-194) 

Figure 
Figure 2 
Figure 3 
Figure 4 

Lag gravel, chips of shale, South Dakota. 
Lag gravel, from "blo\l,OUt," Illinois. 
Lag gravel, from "blo\\'OU l." Illinois. 
Lag gravel, Illinois. 

Fi o-ure e, 

Fjgure 
Figure 
Figure 

Figure 
F"'igure 
Figure 
Figure 

f•"igure 
Figure 

5 (I-195) 
6 (I-196) 
7 (I- 197) 
8 (I-198) 

Lag gravel, rear of dune. Indiana. 
Lag gra\·el, "blo,vout." Nebra-;ka. 
Lag gravel, rear of dune, Indiana. 
Lag gravel, ,vind-blo,vn ground. South , 

9 
10 
11 
12 

1~ 
14 

Dakota. 
(I-199) Lag gra\·el, rear of dune, Illinoi:--. 
(l-200) Lag gTa\·eJ. "blo,Yout,'' Nebraska. 
(XI-2065) Eolian lag sand, "\'irginia 
(XI-2074C) Eolian lag san<i. "\'irginia. 

Coarse Drifting Sand 
( I- 201) Drift sanct, rear dune slope. ~-Phrac.:.ka. 
(l- 202) Drift sand, rear dune slope, Illinois. 
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PLATE II 

EoLIA~ SFDI~rEr-:Ts 

Coarse D rifting Sand 

}'igure 15 ( I-:?o:3) Drift sand, rear dune slope, Illinois. 
:Figure 16 (I-204) Drift sand, rear dune :- lope, Nebraska. 
Figure 17 (I-205) Drift sand. rear dune slopt>, ::\ebraska. 
Fjgure 18 ( I-2CIG) Drift ~and. rPa r dune slope, I1l111ois. 
F'igUl'l 19 (I-2ll7) fJr1ft sand. rear dune ::;lo1H,, Illinois. 
Fii,rurc ~0 (I-208) Drift sand, rear dune slope, I llinois. 
I-'igur e 21 I l-209) Drift .... and, Xorth Dakota. 
}'igure 22 (I-210) Drift sand, Xorth Dakota. 

Dune Sand 
l<'igure 2:3 (I-211 ) Dune ~and, rear slope of ripples, Illinui 
Figure 24 (I-212) Du11e .::,and. Il lino1c:.. 
Figure 25 ( T-21:~) I>urH .. ~and. top of ripple, Il linois. 
Fi!:,'1.lre 26 (I-214) Dunc sand. front slope, Illinoi:-. 
Figure 27 (l-215) Dune sand. r ear slope, Indiana. 
Figure 28 (I-216) Dune --and, Indiana. 
Figu1 e 29 ( I-:21 7 ) Dune sand, Indiana. 
Figure :10 1 I-21 ) Dunt' ::-ttnd. JH•ar c1 e~t. Indiana. 
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PLATE III 

EOLIAN SEDIMENTS 

Dune Sand 

Figure 31 (I-219) Dune sand, crest, Indiana. 
Figure 32 (I-220) Dune sand, top, Indiana. 
Figure 33 (1-222) Dune sand, front slope, Kansas. 
Figure 34 (l-223) Dune sand, rear slope, Kansas. 
Figure 35 (I-224) Dune sand, single layer in front slope, 

Kansas. 
Figure 36 (I-225) Dune sand, Massachusetts. 
Figure 37 (I-226) Dune sand, lVIassachusetts. 
Figure 38 (I-227) Blo,vn sand, North Dakota. 
Figure 39 (I-228) Blo"vn sand, North Dakota. 
Figure 40 (I-229) Blown sand, North Dakota. 
Figure 41 (l-230) Blown sand, North Dakota. 
Figure 42 (l-231) Blown sand, North Dakota. 
Figure 43 (1-232) Dune sand, Illinois. 
Figure 44 (I-233) Dune sand, Illinois. 
Figure 45 (I-234) Blown sand, Kansas. 
Figure 46 (l-235) Dune sand, Nebraska. 
Figure 47 (I-236) Dune sand, front slope, Nebraska. 
Figure 48 (I-237) Dune sand, from coarse layer, Nebraska. 
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Plate III 
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PLATE IV 

E OLIAN SEDIMENTS 

Dune Sand 

Figure 49 (I-238) Dune sand, from fine layer, Nebraska. 
Figure 50 (I-240) Dune sand, top, Illinois. 
Figure 51 (I-241) Dune sand, top, Illinois. 
Figure 52 (I-242) Dune sand, lo\ver front slope, Illinois. 
Figure 53 (I-243) Dune sand, top, Illinois. 
Figure 54 (I-244) Dune sand, upper front slope, Illinois. 
Figure· 55 (I-245) Dune sand, top, Illinois. • 
Figure 56 (I-246) Dune sand, lo\ver front slope, Illinois. 
Figure 57 (I-247) Dune sand, Illinois. 
Figure 58 (II-741B) Dune sand, from shore dunes on beach 

(See beach sand II-741A) Ne\v J ersey. 
Figure' 59 (XI-2072B) Dune sand, Virginia (See beach sand 

Xl-2072A) . 
Figure 60 (XI-2074A) Dune sand, Virginia. 
Figure 61 (XI-2074B) Dune sand, Virginia. 
Figure 62 (XI-2076) Dune sand, Virginia. 
Figure 63 (\'"III-216) Ri\·er dune sand. Georgia. 
Figure 64 (XI-2063) Dune sand, Virginia. 

Incipiently Blo,vn Sand 
Figure 65 ( I-248) Blo\vn sand, field Illinois. 
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PLATE V 

E OLIAN S EDIMENTS 

Incipiently Blo\\'11 Sand 

Figure 66 (I- 249) Blo,vn sand, Kansas. 
Figure 67 (I- 250) Blov~·n sand, sno\\· drift, l\laryland. 
Figure 68 (I- 251) Blo,\·n sand, gutter, l\laryland. 
Figure 69 (I- 252) Blo,vn sand, beach, Florida. 
Figure 70 (I-253) Blo\vn sand, railroad bed, Illinois. 

Lee Sand 
Figure 71 (I-254) Lee sand. Kansas. 
Figure 72 (l-255) Lee sand, !--ix feet 111 front of lee drift. 

Kansas. 
Figure 73 (I-256) Lee f/.and. fifteen feet in front of lee drift, 

Kansas. 
:Figure 74 (I-257) J,ee sand, t,\'enty-four feet in front of lee 

drift, Kansas. 
Figure 75 (I- 258) Lee sand, from lee drift, Kansas. 
Figure 76 (l-259) Lee sand, ten feet ahead of lee drift. Kan

sas. 
Figure 77 (I-260) J.,ee ::;and. fifty feet ahead of lee drift, 

Kansas. ,. 
Figure 78 (I-261) Lee sand, ten feet ahead of s1nall 

Illinois. 
Figure 79 (I-262) Lee sand, 100 feet ahead of small dune, 

Illinois. 
F'igure 80 (I-263) Lee sand. 160 feet ahead of small 

Illinois. 

• 
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PLATE \'I 

~,li::,;l:elluneous Types of Dust 

:Figure 81 ( I-264) Dust, 111 house four n1iles fron1 ulO\\ 'TI 

field, North Dakota. 
:Figure 82 (I-265) Dust, 1n house four mile::,; from blo\,·n 

field, ~ orth Dakota. 
}'igure 83 (I-266) Dust, from running rail,vay coach . .-\ri

zona. 
Figure 84 (1-267) Du st, from running r aihYay cnaeh, ~Iin

nesotn. 
F'igure 85 (I-263) Du8t. f ron1 running rail\\·ay coach . Ne

bra:-.ka and Kansas. 
Figure 8G (I-269) Du::--t, fron1 running ra1h\·ay coach, N'e,\· 

England. 
}"igure 87 ( I- :270) Dust, fron1 running rail\,·ay coach, ); orth 

Dakota and ::\Iontana 
Figure 88 (I-271) Dus t, fro1n running raihYay coach. N orth

,, est United States. 

F. 89 (1-~~,:~) 1gure , - -
F . 90 (l-?73) 1gure , _ 

Dust, fron1 running raihvay coach, l Ttah. 
Du~t. from running rail,,·ay coach, N'orth 
Dakota. 

Figure 91 (I-27 4) Dust, fron1 running raihva,· eoaeh, ;\Orlh 
Dakota. 

F'igure 92 (1-275) l)ust. fron1 running rajlv .. :ty coach. l\lin
nesota. 

"Figure 93 (1- 276) Dust, from running raih,·ay coach ..,o lo
rado. 
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PLATE VII 

EOLIAN SEDI)lENTS 

~liscellaneous Types of Dust 

1''igure 94 (I- 277) Dust, from running rail\\ay <:oach, Kan
sas. 

Figure 95 (l-278) Dust, fron1 running raihva~· coach, ~orth-
i,vest United States. 

Figure 96 (1-279) Dust. \\'indo\v sill. Arizona. 
1''igure 97 (l-280) Dust, \'Olcanic. from sno,v, Nor,va}. 
:figure 98 ( I-281) Dust, five feet fron1 road, Maryland. 
Figure 99 (1-282) Dust. fifteen feet from road, l\Iaryland. 
Figure 100 (I-283) Dust, t,,·enty-five feet from road, Illinois. 
Figure 101 (I-284) Dust, t,venty-five feet fron1 road, :\-Iarr-

land . 
. Figure 102 (I-285) Dust. from ice, l\i innesota. 

Dust from K.no,vn \Vinds 
:F igure 103 (I-286) Dust, \\'ind under nine miles per hour. 
Figure 104 (I-287) Dust, \\'ind under ten mile.s per hour. 
F igure 105 (l -289) Dust, ,vind under 13 miles per hour. 
F igur e 106 (I-290) Dust, ,vind under 19 n1ile:-; per hour. 
Figure l 07 (1-291) Dust, ,vind under 22 niile~ per hour. 

-.i. • 
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PLATE VIII 

EOLIAN SEDIMENTS 

Dust from Kno\\·n Winds 

J<'igure 108 (I-292) Dust, ,vind under 22 miles per hour. 
Fio-ure e, 109 (I-293) Dust, from air ninety feet abo\'e ground. 
Figure 110 (I-294) Dust, from air ten feet aboYe ground. 
I-<'igure 111 (I- 295) Dust. top flagpole. 
Figure 112 (I-~96) Du~t. near ground. 
Figure 113 (I-297) Dust, ,vind under 14 miles per hour. 
Figure 114 (I-298) Dust, ,vind under 18 miles per hour. 
Figure 115 (I- 299) Dust. ,,·ind under 18 n1iles per hour. 
Fio·ure 

0 116 (I- 300) Dust, '"ind under 19 miles per hour. 
Figure 117 (I-301) Dust, ,, ind under 20 miles per hour. 
Figure 118 (I-302) Dust, ,vind under 21 miles per hour. 
Figure 119 (I- 30~) Dust, '°'·ind under 23 miles per hour. 
Figure 120 (I-304) Dust, ,vind under 24 n1iles per hour. 
Figure 121 (I- 305) I)ust, from air ten feet above ground. 
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• 

PLATE IX 

EOLIAN SE0111E::-;Ts 

Dust from Surfaces Above the Ground (Taken chiefly from 
the leaves and branches of trees in Illinois) 

Figure 122 (I-306) Dust. 
Figure 123 (I-307) Dust. 
Figure 124 (I-308) Dust. 
Figure 125 (I-309) Dust. • 
J<~igure 126 (I-310) Dust. 
. Figure 127 (l-311) Dust . 
Figure 128 (I-312) Dust. 
:Figure 129 (1-313) Dust. 
Figure 130 (I-314) Dust. 
Figure 131 (I-315) Dust. 
Figure 132 (I-316) Dust. 
Figure 133 (l-317) Dust. 
·Figure 134 (1-318) Dust. 
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PL ATE X 

EOLIAN SEDI~! E1\TS 

Dust from Surfaces Above the Ground (Taken chiefly from 
the leaves and branches of t rees in Illinois) 

F igure 135 (I-319) Dust. 
Shower Dust 

Figure 136 (I-320) Sho,,·er dust, l\l issouri. 
F' igure 137 (I-321) Sho,,·er dust, Io,va. 
F igure 138 (I-322) Sho\ver cl ust, Io,va. 
Figure 139 (I-323) Sho,ver dust, Illinois. 
F igure 140 (I-324) Sho,ver dust, I llinois. 
F igure 141 (I-325) Sho,rer dust, Tilinois. 
Figure 142 (I-326) Sho,,·er dust, I llinois . 
F igure 143 (I-327) Sho,,·er dust, I llinois. 
Figure 144 (I-328) Sho\\·er dust, I llinois. 
Figure 145 (I-329) Sho,ver dust, Illinois. 
Figure 146 (I-330) Sho"·er dust, Illinois. 
Figure 147 (I-331) Sho,,·er dust, Illinois. 
Figure 148 (I-332) Sho,,·er dust, TI! inois. 
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Plate X 
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Figures 136-148 
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PLATE XI 

EOLIAN SEOI:MENTS 

Shov,er Dust 

Figure 149 (I-333) Sho,ver dust, Tilinois. 
Figure 150 (I-334) Sho,ver dust, Illinois. 
Figure 151 (1-335) Sho,ver dust. TI!inois. 
Figure 152 (I-336) Sho,ver dust, Illinois. 
F~igure 153 (1-:337) .... ho,,·er dust, Ne,v York . 

Loess 
Figure 154 (J-3,52) Loess, Io,va. 
Figure 155 (I-353) L-0ess. near base, Io,va. 
Figure 156 (I-354) Loess, tv.-enty feet abo\'e base, lo\\·a. 
Figure 157 (I-353) Loess, forty feet abo,·e base, lo,va. 
Figure 158 (I-356) Loess, sixty feet abo\'e base, lO\\·a. 
Figure 159 (I-357) Loess, t"•enty feet belo\\· top, Io,, a. 
Figure 160 (I-358) Loess. fifteen feet belo,v top, Io,\a. 
Figure 161 (I-359) Loec::;s, eight feet beln,v top, lo\va. 
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Plate XI 
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F igures 149-161 
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PLATE XV 

FLl'VIAL SEDilIENTS 

Creek Sand 

Figure 196 (I-68) Creek sand, South Dakota. 
Figure 197 (I-69) Creek sand, South Dakola. 
Figure 198 (\TIII-fi) Creek i--;and, Georgia. 
Figure 199 (\7111-93) Creek sand, Georgia. 
Figure 200 (VIII-109) Creek ~and Georgia. 
Figure 201 (VIII-111) Creek sand, Georgia. 
Figure 202 (VITI-115) Creek sand, Georgia. 
Figure 203 (VIII- 126) Creek sand, Georgia. 
Figure 204 (\ 7111-129) Creek sand, Georgia. 
Figure 205 (VlII-181) Creek sand, Georgia. 
Figure 206 (VIII-222) Creek sand, Georgia. 

R iver Sand 
Figure 207 (I-81) River gravel, Iowa. 

• 
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PLATE XVI 

FLUVIAL SEOU,fENTS 

River Sand 

Figure 208 (1-82) River sand, Illinois. 
Figure 209 (I-83) River sand, Illinois. 
Figure 210 (1-84) River sand, Iowa. 
Figure 211 (I-85) River sand, lo\va. 
f~igure 212 (1- 86) River sand, Illinoi~. 
Figure 213 (I-87) River sand, lo\va. 
Figure 214 (I-88) River sand, from floods, Iowa. 
Figure 215 (1-89) River sand, Alaska. 
Figure 216 (I-90) River beach sand, Illinois . 
Figure 217 (l-91) River beach sand, Io\va. 
:Figure 218 (I-92) Ri\'er beach sand, Iowa. 
Figure 219 (l-93) River sand , Alaska. 
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Figure 
Figure 
Figure 

220 
221 
?•)•') ~--

Figure 223 
Figure 224 
Figure 225 
Figure 226 
}' igure 227 
F,igure 228 
Figure 229 
}'igure 230 
},igure 231 
Figure 232 
},igure 233 

PLATE XVII 

FLUVIAL SEDI1fENTS 

River Sand 

(I-94) River sand, Iov,a. 
(1-95) River bank sand, l o\va. 
(I-96) Ri\'er beach sand, Io,\·a. 
(1-97) Ri\'er sand, Illinois. 
(I-98) Ri, er gra\'el, lo\va. 
(I-99) R1\·er beach sand, Io,..-a. 
(\

1III-l~) Ri \·er sand, Georgia 
(\ ' III-35) Ri\·er sand. Georgia. 
C\'III-130) River sand, Georgia. 
(\'III-207) River sand Georgia. 
(\ ' III-220) Ri\'er sand . Georgia. 
(VI-154B) Ri\'er sand. :\'lissouri 
(\ ' I-178) River sand, :\Iis~ouri. 
(\'1- 180) Ri,·er sand, ~Iissouri. 
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Figure 234 
Figure 235 
J<'igure 236 

Fiu-ure ,., 237 
.Figure 238 
J•'igu re 239 
Figure 240 
Figure 241 
.Figure 242 
Figure 243 
Figure 244 
Figure 245 
I•'igure 246 
Figure 94" ... ' 
1-'igure 248 
f'igure 249 

PLATE XVIII 

FLUVIAL SEDIMENTS 

River Sand 

(\'I-193) River sand, Missouri. 
(VI- 198) Creek sand, Missouri. 
(XI-1729A) River sand, ' 'irginia. 

Channel Sand 
(XII- 4) l\Iississippi River. 
(XII- 9) 1\Ii!'-sissippi River. 
(XII- 10) ~fississippi River. 
(XII- 15) .l\Jississippi River. 
(XII- 16) 1'-Iississippi Rh·er. 
(XII- 17) 1\fi ssissi ppi River. 
(XII- 18) wfississippi River 
(XII- 19) l\,fississippi River. 
(XII- 20) Mis:-issippi River. 
(XII- 21) ~Iississippi Rh·er . 
(XII- 22) l\1ississippi River. 
(XII- 26) l\fississippi River. 
(XII- 27) l\1ississippi River. 
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PLATE XIX 

Fr uv1,,r SEDI:ME:--;rs 

Channel Sand 

Figure 250 (XII- 36) :iI1:--sissippi Ri\ er. 
Figure 251 (XII- 51) :'.\Iissis~ippi River. 
Figure 252 (XII- 52) :\Ii . ..::--i-_,ippi Rh·er. 
Figure 253 (XII- 53) ::\li:;sissippi Ri\ er. 
Fio-ure C, 254 (XII- 54) }Ii:..:"'i ,sippi Ri\Cl'. 
Figure 9---0<> (XII- 55) ~Ii:..:-.is!-i ppi Rh er. 
Figure 256 (XII- 56) :'llissis~ippi RJ\er. 
Figure 9-~ -.J' (XII- 57) !\lis,issippi River. 
Figure 258 (XII- - ) l\fi :--s i :-- sip pi River. ;) 

Figure 259 (XII- 59) .i\I i :-.~i :--~ i JJpi Ri\ er. 
F~igure 260 (XII- 65) l\Ji :):-:is~ippi Ri\·er. 
}'1gure 261 (XII- 67) i\Ii~:i,sippi River. 
Figure 2G2 (XII- 68) :\fl,,i,:-,ippi River. 
f'igure 263 <XII- 69) :\Ji,.,!-ii, ·ippi RivPr. 
Figure ~6-1 (XII- 74) ~Ii-.-.is,iJJpi Ri\ er. 
Figure ·)6-~ ') (XII- 78) l\h-..,is~ippi R iver. 
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PLATE XX 

FLUVIAL SEDI1fENTS 

Channel Sand 

Figure 266 (XII- 79) lVIississippi River. 
Figure 267 (XII- 81) lviississippi River. 
Figure 268 (XII- 90) Iviississippi River. 
Figure 269 (XII- 91) Iviississippi River. 
Figure 270 (XII- 92) l\1ississippi River. 
Figure 271 (XII- 93) l\:Iississippi River. 
Figure 272 (XII- 94) l\lississippi River. 
Figure 273 (XII-100) :\Iississippi Ri\·er. 
Figure 27 4 (XII-109) l\lississippi River. 
Figure 275 (XII-114) l\,Iississippi Rh·er. 
Figure 276 (XII-117) l\Ii2.sissippi River. 
Figure 277 (XII-120) ~Tississippi River. 
Figure 278 (XIT-138) J\,lississippi River. 
Figure 279 (XII-143) JTississippi River. 
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PLATE XXI 

F LUVIAT. SEDI:llI:..NTS 

Channel Sand 

F'igure 280 (XII- 144) .i\lississippi Ri\·er. 

Figure 281 (XII-147) i\Jississippi Ri\·er. 

Figure 283 (XII-148) l\I i ss i:--s i ppi Ri,·er. 

Fio-ure 
"' 

283 (XII-149) ~li ::-·s is:-;ippi River. 

F'i o-ure ,,., 284 (XII-153) ~I' :--,sis<;ippi Ri,·er. 

I•'igure 285 (XII-155) :.'.I i:-;s i ssi ppi Ri \·er. 
I;igure 286 (XII-163) :\lis:-:issippi Ri\·er. 

Fi~ure 287 (XII- 172) ::',I: -;sissippi Ri ,·er. 
},i crure 

0 288 (XII-173) :\Iis:-;issippi Ri\·er. 
f'j rrure 

("' 
289 (XII-185) :\Ii..,sissippi River. 

·Figure 290 (X II- 186) :\I1ssis!:>il)pi Ri\·er. 
}~i o-ure ,.., 291 (XII-187) :\ r j-;:,:; j ss i ppi River. 

:Figure 292 (XII-189) :\I, ..;sis..;ippi Ri\·er. 

B'igure 293 (Xll-196) ~l•s,_.iss ippi Ri\·er. 
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F igures 280-293 
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PLATE XXIII 

F LUVIAL SEDL\lENTS 

Sediments fron1 Positions Slightly Off Channels 

Fi o-ure ~, 307 (XII- 11) :rrlississippi Ri\·er. 

Figure 308 (XII- 23) l\Iississippi River. 

Figure 309 (XII- 24) l\li ssissi ppi Ri \'er. 

:Figure 310 (XII- 25) l.\Iississippi River. 

Figure 311 (XII- 47) l\lississippi Ri\ er. 

Figure 312 (XII- 71) i\1ississippi Ri\·er. 

Figure 313 (XII- 75) l\lississippi River. 

Figure 314 (XII- 76) l\.1ississippi River. 

Figure 315 (XII- 77) l\lississippi River. 

Figure 316 (XII-137) ~lississippi River. 

Figure 317 (XII-142) l\1ississippi River. 

Figure 318 (XII-145) f\li ssissippi River. 

Figure 319 (XII-151) l\lississippi River. 

"Figure 320 (XII-152) l\lississippi Ri,·er. 

}?igure 321 (XIT-156) l\lississippi River. 
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Plate XXIII 
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PL ATE XXIV 

FLUVIAL SEDIMENTS 

Sediments fron1 Positions Sligh t ly Off Channels 

Figure 322 (XII-158) lvlississippi R iver. 
Figure 323 (XII-162) l\Iississippi R iver. 
}'igure 324 (XII-164) l\Iississippi River. 
Figure 325 (XII-171) l\tl ississippi River. 
Figure 326 (XII-175) l\I i:-:sissippi R iver. 
J<'igure 327 (XII-177) l\Jississippi River. 
Figure 328 (XII-188) l\1ississippi R iver. 
}'igure 329 (XII-190) i\Iississippi River. 
Figure 380 (XII-191) l\1ississi ppi River. 
F igure 331 (Xl l-202) Mississippi Ri\·er. 
:Figure 332 (X II-204) 1\1ississippi R iver. 
Figure 333 (XII-209) l\1ississippi R iver . 
Figure 3~4 (XII-212) Mississippi River. 
.Figure 335 (Xll-222) l\.I i::-.sissippi River . 
J<'igurc 336 (XII-22B) 1\Iississippi R iver. 
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58 IO\VA STUDIES IN NATURAL HISTORY 

PL:\TE XX\' 

F1.UVIAL SEDI.ME::-.ITS 

Sediments fron1 Positions Slightly Off Channels 

Figure ;337 (XII-226) l\Iississippi River. 
Figure 338 (XII-227) l\Iississippi River . 
. Figure 339 (XII-234) l\1ississippi River. 
Slack \\'ater Sedin1ents, Considerabl~ A\\ a~· fron1 ~Iain 

Channels 
Fioure Q 3-10 (X II- 83) l\Iissis::;ippi River . 
l•'igure 341 (XII- 8:2) :\Iissis::;ippi Ri\·er. 
_Figure 342 (X II- 83) i\lississippi Ri\·er. 
Figure 343 (XII- 85) i\Iissis.sippi Ri\·er. 
Figure 344 (XII- 86) ::\I ississippi Ri\·er. 

:Figure 345 (XII- 87) l\Iississippi Ri\·er. 

I<'igure 346 (XII- 88) 1Iississippi River. 

Figure 347 (XII- 95) :\Iississippi River. 

Figure 348 (XII- 96) i\Iississippi River. 
Figure 349 (XII- 97) ::\Ii::-sissippi Ri\·er. 
Figure 350 (XII- 98) :\Iissis:-: ippi Ri\'er. 
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60 IO\\'A ST UDIES IN NATURAL HISTORY 

PLATE XX\'I 

l<'LUVIAL SEDU,iENTS 

~lack \Vater Sediments, Considerahl~· •. \,vay fron1 l\lain 
Channels 

Figurr :131 (XII - 101) :\Ii ss1ssippi Ri\' er. 
Figure :~52 (XII-102) l\I i ssissi ppi Ri\' er. 
f< 'i g ll J'(' ;~53 (X II- 103) l\liss1s~ippi Ri, rr. 
F i)!lll'I ~~ 1 (XII - 104) .i\1ississippi Ri\'er. 
)1"ig lll'C 35,1 ( XII-106) :\lississippi Ri, er . 

Figure ~5t"i (\I J- 107) :\lissi:..;sippi R i,·P.r . 

Fi g-u re •1r-: -' u I (XII-108) :!\ I ls :,, is:--i ppi River. 
} 'lj.(ll J'C' :{5~ ( \ Il -11()) "\I iss1s~ippi Ri , er. 

Figure :3!)9 ( >.. l l 11 :2) .:\Jississippi R iver. 

Figure 360 (XII l lf>) l\11ssissippi Ri, e r . 

1-'igure 361 (XII- 116) l\l1s:--issippi RiYe r. 

Figure :36~ (X II - 122) l\fis-.,issippi R i\'er . 

Figure :~63 ( XII- 13~) l\1ississippi River . 

J• 'igu r P :~64 ( XTI- 124) l\lississippi R1,·er. 

F igure ·~ 6 I'" • ,1 <X IT 126) l\lissis::-ippi River. 

Figu11• :366 (XII-127) 1\1 ississippi River. 
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Slack ,\'ater .'ediments, Considerably . .\" ay frorn i\Iain 
Channel::, 

:Figure :367 
Figure :36 
Jo'i<rure 36!) b 

F'igure :~70 
l·'igure 371 
Figure 372 
I ,. 3-·, · 1gure . , .,, 
Fig-ure 3,--1 
f'igure 375 
F igu r e 376 
Figure :377 
Figure 37 
Fi~ure :3'i() 
f ig-u re :3 ... 0 
f'ig-ure 3 1 

(XII- 128) l\I -.,sissippi Ri\ er . 
(~{II-131) 111,--.issippi Ri, er. 
(XII-1:39) :\1' ,-:i-::::,ippi Ri,·er. 
(Xll- 140) 1\1 ...... j~,ippi Ri ,·er . 
<X IT-141) ~l s-d~ 1pp1 R i,·Pr. 
( XII-17 4) l'\Ii~--i~,ippi J{ iver. 
(XI1-17G) :\ll .-,i::- ippi Ri,cr. 
(XII-Ii ) I\It ~. i,.-iprii Hi, er. 
(X II-201) ?\I ~--is'-ippi Ri \'er. 
( XII-2o:~) l\i ::-J:-.:,lJ)lJI R i\ er. 
I XII-~11) I\l t;:-.,i::---. ippi R i,·er. 
I Xll-21:J,) l\J'~ ·i,.:-ippi Ri\'er. 
< XII-214) i\I si,sippi Ri, f•r. 
<Xll-215) l\Ji, j,-.,ippi R i.~r. 
(X II-2:~1 ) ~Ji,,is ipp1 RiYer. 
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PLATE XXVIII 

FLUVIAL SEDIMENTS 

Slack \Vater Sediments, Considerably A \Vay fron1 :\[ain 
Channel:;; 

·Figure 382 (XII-232) l\Ii"sissippi R iver. 
Figure 383 (XII-233) l\1ississippi R i\·er. 

River Bar Sand 
f 'igure 384 (XII- :3) l\1ississippi R i\'er . 

l"'igurP 385 (XII- 5) i\-I i~sissippi R iver . 
T•'igure ~86 (XII-154) i i is:--issippi River . 
Figure 387 (Xll-160) l\Iississippi Ri, er. 

Figure 388 (Xll-167) l\Iississippi River. 

Figure 389 (Xll-168) l'vlississippi Ri,·er. 

l•'igure 390 (XII- 169) l\:fississippi River . 

Figure 391 (XII-170) l\Iis:;;is::,ippi R iver. 

l•'igure 392 (XII- 180) l\1ississippi River. 

Figure 303 (XII-181) l\Iississippi R iver. 
F'igure 394 (Xll-183) l\lississippi R i\'er. 
T<'igure 395 (Xll-218) i\Iississippi Ri \'er . 
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PLATE XXlX 

FLUVIAL SEDTME~TS 

River Bar Sand 

Fig·ure 396 <XII-229) l\fississippi R i\'er. 
Figure 397 (XI-l 729B) River bar sand, Virginia. 
Figure 398 (Xl-1729C) River bar sand and pebble". \'i1•-

ginia. 
Figure 399 (\ '111-110) River bar sand, Georgia. 
Figure 400 (\'111-214) Ri\·er bar sand, Georgia. 
Figure 401 (VTII-241) Ri\·er bar sand, Georgia. 
Figure 402 (\71-211) River bar ~and, ~lissouri. 

River Lag Sand and Gra\·el 
Figure 403 (Xl-1729D) Ri\·er lag sand, \ 'irg1nia. 
Figure 404 (XII- 46) Lag gravel, ilississippi Ri\·er. 
Figure 405 (XII- 60) Lag gra\'el, :\li~sissippi River. 
Figure 406 (XlI-132) Lag gravel, l\lississippi River. 
Figure 407 (Xll-179) Lag gra\'el, 1lississippi Ri\er. 
Figure 408 (XII-193) Lag gravel, :\Ii-.;siss1ppi H.i\ er. 
F igure 409 (Xll- 194) Lag sand, 11ississippi Rivt>r. 
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PLATE XXX 

Fr UVIAL SEDIMENTS 

RiYer Lag Sand and Gravel 

Figure 410 (XII-220) Lag sand, J\1ississippi River. 
Sand from Small Dry Channels 

Figure 411 (III- 81) J\1edium sand fron1 dry 
land of Oahu. 

Figure 412 (III-664B) lvfedium sand from 
land of Oahu. 

Figure 413 (III- 841) J\,ledium sand from 
land of Oahu. 

Figure 414 (III-1821) l\Iedium sand from 
land of Oahu. 

Figure 41/5 (IIJ-1859) l\Iedium ~an<l fron1 
land of Oahu. 

Figure 416 (III-1860) l\Iediun1 ~and from 
land of Oahu. 

Flu \'ial Terrace l\1a terials 
Figure 417 (I-24) Terrace gra\·el, Illinois. 
Figure 418 (I-25) Terrace gravel, Tilinoi,;;. 
Figure 419 (I-26) Terrace gravel, Tilinoi:--. 
Figure 420 (I-27) Terrace gravel, Illinois. 
Figure 421 (I-28) Terrace gra\·el, Illinois. 
Figure 422 (I-29) Terrace gra\ el, Illinois. 
Figure 423 (I-30) Terrace gra\'el, Illinoi~ 
Figure 424 (l-31) Terrace sand, Illinoi'-. 
Figure 425 <I-32) Terrace sand, Illinois. 
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PLA 1'E :\.:\.XII 

T e rrace :\Iaterials, Single Larer~ 

Figure --1,11 ( [-44) ' an d frum o blique layer. Ill in oi::,; . 

J•' igure 44:2 (I --.J;-j) ::--and from single layer, Illinois . 
Figure .J4:1 (Vl-175) (;Jacial sand, :\li:-souri. 
l•'ig-ure --144 (II- ;1:14.\) 'rerrace g-1 a\'el frnn1 ,ing l~ la)ter, 

:i\Iar\·land . • 

l·ig·ure .J.4.3 f. l l- :~:111)) 'l'erraee g-ra, t• I f run1 , ing-le l:1 ~• t·1·. 
~Iar?land. 

l 1'igure J HJ ( l 1- ::;~.1 El TerracP .;-;and fron1 -:;i11gle I. ) el' ~Iar) -
Jund. 

}' 1t1, in-glat'ial ~etlin1e11t:-. 
I◄'igure .:147 ( I- ~1) < ;Jacial tt>t ral'e g-ra,·el, Illinoi::,; . 
Figure 4-J8 (l- 10) l;l:icial gt·a,t'l fro111 pocket in t ill. (lli1111is. 
·Figure •149 (I - 11) (;lacial terraLt .. gra, el, llli11ois. 
1•'igure 400 ( I l ~) ( ;);1('ial terrace gf.ivel. Illinois. 
Fig-ure 151 1T 1:1) C:lacial gra,,d, South l)al,ota. 
Figure 4.52 ( I 1 1) (;\acial terrace gra,·el, llli11oi~. 
Fig-urt> ,15:J (I lj) t;Jacial -;and, Io,,a 
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.Figure 434 
Figure 455 
Fi 0 ·ure 

0 
456 

Figure 437 
l•'igu re 458 
Figure 439 
·Figure 460 
Figure 461 

Figure 462 
Figure 463 
rigure ·164 

PLATE XXXIII 

FLUVIAL SEDI11ENTS 

Flu \'io-glacial Sediments 

(I -16) c;Jacial terrace sand, Ilhnois 
(1-17) Glacial terrace sand. Illinois. 
(I-18) Glacial terrace sand. IllinoiR. 

Silt from Large Streams 
( 1- 100) Allu\'ium, Io,,·a. 
(I-101) Allu\'iurn, lo\va. 
(I-102) .A.llu,·ium. Io,\·a. 
( 1-1 Q;1) ~~II U\'i um, Illinois. 
(l-104) Allu\'ium, l ov,·a. 

Silt from 1\Iississippi Terraces 
( I-37) Terrace n1aterial, Io,,·a. 
(I- 46) Glacial silt, single layer, Jo\\a. 
(1---1', ) c;laciRl silt, single layer. Io\\a. 
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FLL\'[ \I '\J l)[\IEN1::, 

(l - t8 l (:Iacial silt, Io,, a. 
l 1- J9 l l;}aL' ial :--ilt. :-.ingle la) er. Io,,·a. 
(1~30) <;lacial :--ilt. ~i11glt· layt'l'. lv\\'a. 
I J- :") Ii ~lacial :--ill. singlt lnyer, Io ,\ :t. 
l l--;:21 l~lal'ial silt. ,inglt· lay •r, l ,, ,l. 
(1--v~~) (Jlacial silt. ~ingle layer. lo\\~t. 
( 1- ~-t) C:laeial silt. sing-It" la~ er. I \Y:t . 

11- -;.-> 1; lnl 1.d silt. -..i llJ.d P- In: er. l ,, n. 
B·111I I 1n I ~ilt. ~Ji, .... is,J1 pi l l1 lta 
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(l- i"'i) ~ilt. Luui .... ia11a. 
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Plate XXXIV 
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PLATE XXX\' 

Silt from Small Strean1s 

}' igure 480 (I-70) . .\llu, iun1, ~1aryland. 
J<"igure 481 (I-71) Silt. South Dakota. 
Figure 482 (I-72) .Allu\'ium. 1Iaryland. 
Figure 483 (I-73) Silt, ::\faryland. 

Hea\'y Concentrates 
F'igure 484 (Ill-120) Oli\'ine sand, rill ~hannel, Oahu. 
Figure 485 (III- 52;1) :\Iagnetite :--and. rill channel. (.)ahu. 
Figure 486 (XI- 1543) Black ~and. rill channel, \·irgin ia. 
Figure 487 (XI-1578) Black sand. rill channel. \·irginia. 
}'igure 488 (I-338) :\Iag-netite-Quartz ~and, 1'e:\.a:-,. 
Figure 489 (l-340) l\Iagnetite-Quartz sand. Texas. 
Figure 490 (I-.'343) 1Iagnetite-Quartz ::-and. 1'exa~. 
Figure 491 (I-344) 1'1agnetite-Quartz sand, Texas. 
Figure 4£12 ( I-345) :.\Iagnetite portion. ~ o. ;33l.. 1'exa:::. 
'Figure 493 (I-347) :i1agnelite portion, No. 340. Texas. 
}'igure 494 (I-:150) l\Iagnetite portion, Xo. ;~-t:1. Texas. • 
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Plate XXXV 
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Figures 495-508 
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1''1gu re 509 

Figure 510 
Figure 511 
L'' ;"'l') 1' 1gure ,) ~ 

:Figure 513 
Fig-urc 514 
}'igure 515 

l◄,igure 516 
Figure 517 
Figure 518 

PLATE XX:X\111 

F1 l'\ I \L SEDI1IL::s;1 S 

Ancient Flu\'ial Sediments 

(11-480 .. \) (;ra\'el, Sunderland tcrrale, \'irginia. 
(l l-Fi46) c;ra\'el. Sunderland terracP. :\Iar:vland. 
(ll-571) Cra\·el, Pleistocene terrace, \'irginia. 
(l l-579) (;ra\·el, Sunde1 land terracv. \·irginia. 
(II-588) (;ra,·el, Tenley terrace, \'1rginia. 
(IT-S91) (;ra\·el, Tenley terrace, \'irginia. 
(II-619) (;raYel. Brandy,,•ine tcrr,H:e. \\'r~t \'ir-

ginia. 
(II-6~t~) (3ra\'el, 1'cnley terrace, Pcnn:-.~·h·ania. 
(11-70:2) (;raYel, Tenley terrace, Penn::--yl\·ania. 
(II-726) (;ra,·cl, Drandy\,·ine terrace. Penn:--~•\-

\'an1a. 
Figure 519 (11-811) c;ra\·el. Pleistocene lc>rracc, :.Iar\·land. 
Figure 520 ( 11-82:1) Cra,·el, ~undcrlancl tcrrarP. ::\I,~r,vlnnd. 
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PLATE :\XX\'III 

FLU\'IAr SrnrMENTS 

Aneient Flu\'ial Sediment:--

:Figure 521 (ll-828) (;ravel , Sunderland terra<:e. ::\laryland. 
:Figure 522 (ll-848) (;ra\' el, Sunderland terrace. -:\Iarylancl. 
I<'igure 523 (11-896) l;ra \ el, Sunderland t errace. \'n ginia. 
}'igure 524 (II-9 3) Cra\tl, ~underland tt•rra1.:L~. \1rginia. 
Ji'i!rure 525 (XI-1:361) (;ra,·el, Sunderland terrace. \'irginia. 
f,'i gure 526 (XI-J 387C) l~ra\ el , Bralld.' \\ ine t t!rral'e. \'ir 

gn11a. 
F1g-ure ~~7 (XI - 1 !44 ) Cra,·t•l. I1ra11d,\ \\?i11t t Qrr~ict~. \ i i ~iui:l 
Figure ~28 ( XI - 1GS6) l~ra, l'l. Sunderla1HI tc1·1·,1cc. \ 1i1•g1nia. 
Figure 529 ( Xl- 19!19) <;r;t\el, Ph·i::-lot' ·ne tel'l'al'e. \ i rgi•1in. 

A11 cient Sedin1l'nts . Pr11bahl\ :\Iustlv _F'lu, ial hut in f>art . . 
l_)ossihl,\ I>eltaic ur Littoral l\Iarine 

J<' igure 530 (II-130,.\) Sand. l'a tu-xent format ion. :\lal'vland. 
_Figure 531 (ll- 164 ) (;ra, el, Patuxent forn1ation. 1). ' . 
l<'igu1e 5:·t2 (11-1 G~ l Cr:1, el. Patuxeut fo1 n1ation. P. r . 
Js'ig-ure 533 (11- 167) c~ra, el, Pntuxt•nt forn1at ion. l l. ( · • 
. Figure> 534 (II - 2:34) Sand, l-1aluxenl fn rnla tio11. ll. < • 

f<..,igurt> fi:15 (11-377( ' ) Snnd. J>at uxent forn1ation. U. ('. 
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PLATE XXXIX 

Fr l'VIAL SFDL\fEJ';TS 

1\11c1t•nt Sedin1ents, Probably :\lostly F1uvial hut in Pa,·t 

l•'igure 
Figure 
Figure 
l•'igLlre 
Figure 
F'igure 
F'igure 

Fio-ure e, 

Figure 
l"igure 
Figure 

536 
537 
538 
539 
540 
541 
!"" 4 •) 
,) -
5-13 
544 
545 
f146 

Po"sibly Deltaic or Littoral l.\larine 

(ll-377E) Cra\·el, Patuxent forn1ation. I). C. 
(ll-383) Gra\'el. Paluxent forn1alion, D. C. 
(II-977E) Sand. Patuxent forn1ation, D. C. 
(I I-9771{) Gra\·el, Patuxent forn1ation, D. --- . 
(II-977X) (.;ra\'el, Patuxent forn1ation. D. C. 
(XI-1:387. • .\) Sand. Patuxent fL)rrnation, \·irginia. 
(XI-1387B) l;ra\·el. Patuxent torn1ation. \'ir-

ginia. 
(Xl-1-134) Gra,·el, Patuxent forn1ation, \'irginia . 
(l l- 984) Sand, Sunderland terrace. \·irginia. 
(II- 1009) Sand, Sunderland terrace, \'irgin ia. 
(I l- -15) Gra \'el, Pleistocene terrace, l\Iaryland. 
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FLL\'IAL SED1)1El'\'TS 

Ancient Sedin1ents, Probably :'.\lostly I•,luvial but in Part 
Possibly Deltaic or L ittoral :\Iarine 

F'igure 547 (II-735A) Gra\·el, Plei:-tocenc terrace Ne\\' 
J ersey. 

:F igure 548 (II-735B) (;ravel. Pleistocene terrarc, Ne\,. 

F igure 549 
Figure 550 
Figure 551 
F ' - -~J 1gure :-,o_ 
Figure 553 
Figure 554 
Figure 555 
Figure 556 
Figure 557 
Figure 558 
Figure 559 

J ersey. 
(II-735C) Sand, Pleii::.tocene terrace. :'.\ ev: Jersey. 
(l l-736) Gra\·el, Pleistocene terrace, ~e"· .Jer~ey. 
(II-830) Gra,·el. P lei~tocene terrace, ).far~·land. 
(II-8:18) rira,·el. Plei:-tocene terrace, :\lar~•Ja11d . 
(11-841) Sand, Plei-..toci ne terrar:e. i\lar.\•lan f 
(l l-995 . .\) Sand, Pleistor;enP tPI race, \'irg-in1: 
(II-99.SB ) < ;ra,·el, PIC:'1:,tocene t1~1Tr1<.:e, \'i rginia. 
(II-1000) c;ra\ el. P leisto<.:ene terrace, \'u g-inia. 
(II-1022) Gra,·el, Pleistocene terrace. :\Iaryland. 
(ll- 1042) (;ravel. Pleistocene terrace, :\Ja1 \r]and. 
(I l-1043) (;ravel. Pleistocr>ne terrace .\la, ~·land. 

~L\RI'.. E SEDI ~IL.'\ TS 

Bearh Gra \·el 
Figure 560 ( I-114) Beach gra\·el. Texa 
.Figure 561 (I-115 l Beach gra\·el, .l\la:--sachusP.tt.. 
Figurf! 562 I I-11 G) Beach gra ,·el. Texa:--. 
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Figure 563 
Figure 564 
Figure 565 
J,' igure 566 
l~igure 567 
Figure 568 
Figure 569 
Fitrure 0 f570 
l•'igure 571 
Fio-ure 

0 
572 

l•'igure 573 
F'igure 574 
l•'igure 375 
Figure 576 
l•'igure 577 
Figure .'.578 

Figure 579 
Figure 580 
Figure 581 

PLA'l'E XLI 

::\1AR1~1 St·DIMLN1S 

Beach l~ravel 

( I-1 17) Beach gra\'el. Ala~ka. 
(I-118) Beach gra\·el, Texas. 
(1-1 19) Beach gravel. Texas. 
(I-120) Beac:h gra\'el. Alaska. 
(II-731) Beac:h g-ra\'el, l\Iassac:husetts. 
(II-733R) Beach gra\·el, 1Iassachu~etts. 
(II-733R2) Beach gra\ el. :\Iassachu-.;etts. 
(II-820) Beach graYel, \'irginia. 
(II-843) Beach gra\'el, 11aryland. 
(II-1055C) Beach gra\'el. l\Jaryland 
(XI-17 47 A) Beach gra \'el, \ 'irginia. 
(XI-1930E) Beach gra\·el, Virginia. 
(IIl-1887) Beach gra\'el, Island of Oahu. 
(111-1933) Beach gravel, Island of Oahu. 
(r\l-2505C) Beach gravel, Fanning Island. 
(IV-2511) Beach gra\·el, composed of \\"hole gas. 

tropocl shells, Xn1as Js l.'.lnd. 
(IV-2530) Beach gTa\·el, Xmas Island. 
(l\'-2555H) Beach gravel, Xn1as Island. 
(IV- 25561) Beach gra\el, Jarvis Tsland. 
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PLATE XLII 

l'vJ \RIJ\,J- S.ro1~IE'\'TS 

Beach Gravel 

Figure 582 (I\'-2556L) Beach gravel, JarYis Island. 
Figure 583 (I\'-2571C) Beach gra,·el, \\'a:::.hington Island. 
Figure 584 (I\r-2574D) Beach gravel, \\'ash1ngton Island. 
Figure 585 (I\.'-25741-I) Beach gra,·el, \\'ashington Island . 

Beach Lag 11aterials 
Figure 586 (I\--2527) Lag gravel on beach, sorted partly by 

,vind, partly by crabs. Xmas Island. 
Figure 587 (l\'-2528) Lag gravel fro1n \\'a\'e \vash, Xma: 

Island. 
F'igure 588 (J\l-:Z536) I,ag gra\'el from \,·a,·e \\'H~h, Xnut 

F'igure 
Figure 
Figure 
Figure 

Island. ... 
589 (Xl-1874A) Sanrl. \'irg-inia. 
R90 (XI-1951B) c;ra\'cl, \rirginia. 
591 (XI-2061.~) c;raYel, \'irginia. 
592 (Xl-2286B) Gravel. \ '1 rginia. 

Beach Sand 
Figure 593 (I-105) Sand, lake beach, Lake ~lichigan. 
:Figure 594 (l-106) Sand. lake beach. Lake )Iichigan. 
Figure ,39,S <I-107) Sand, lake beach. Lake l\lichigan. 
Figure 596 (l-108) Sand. lake beach. Lake l\Jichig-an. 
F'igure .'597 (I-109) Sane!, lake beach, Lake l\lichigan. 
Figure 598 (I-110) Sand. lake beaeh. Lake }fichigan. 
Figure 599 (II-732B) Beach ~ancl, :.fas.sachu"etts. 
l''igurc 600 (TT-741.A) Beach sand(~ee Dune S.·lnd Il-741B) 

~ e\\' J er:sey. 
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Figures 682-600 
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Figure 601 
J•'igure 602 
}'igure 60:J 
Figure 604 
J<'igurc 605 
F igure 606 
I• igure 607 
F igurr 60 
}'ig ure 609 
F igure 610 
Fi gure 611 
l•' igu re 61 2 
:Figur e 613 
l•'i o-ure e, 614 
l•'igurc 61:1 
T•'igur e 616 
J,' ig u re 617 
I•i :.i:u re 618 
l•'i gure 619 

Pl,1\ TE .XL,I II 

l'\ f ., R I 'sT: Sror,11-.N Ts 

Beach Sand 

( 11 - 1002) Bea ch sand, :t\faryland. 
( Ill-12) Beach sand , Island of Oahu. 
(I II-21B) Beach sand, Island of Oahu. 
(ITI-1:30) Beach sand, Island of Oahu. 
(III-610) Beach sand. Island of Oahu. 
(TII-611 ) Beach sand, Island of Oahu. 
( I II- 1302) Beach sand, Island of Oahu. 
(ITI- 1880) Beach sand. Island of Oahu . 
(III- 1886) Beach sand , Island of Oahu. 
(II I- 2027) Beaeh sand. Island of <)~1hu. 
(\ .II-HO) BPach sand. California. 
(XI-1738) Beach sa nd, \ rirgin in. 
(XI- 17 47C ) Beach sand, \ ri r ginia 
(XI- 17-19) Beach sand, \·irginia. 
(Xl- 1799) Be:i.ch sand, 1.·ir ginia. 
(Xl- 187.JB) Beach sand, \ T1 rg-inia. 
(XI- 1874(' ) Beach sand . \ 'irginia. 
(XJ- 19:i0) Beach sand, \ rirginia. 
(XI-2061 B) Beach sand '\'i r ginia. 
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PLATE XLIV 

MARINE SEOLllE~TS 

Beach Sand 

Figure 620 (XI-2071A) Beach sand, Virginia. 
Figure 621 (XI-2071B) Beach sand, Virginia. 
Figure 622 (XI-2071C) Beach sand, \'irginia. 
Figure 623 (XI-2072A) Beach sand (see Dune sand, .,'\I-

2072B), Virginia. 
Figure 624 (XI-2073) Beach sand, \ Tirginia. 
Figure 625 (XI-2075) Beach sand, \Tirginia. 
Figure 626 (XI-2254B) Beach sand. 1/ irginia 
Figure 627 (XI-2277B) Beach sand, \Tirginia 
Figure 628 (XI-2286A) Beach :-:and. \·irginia. 
Figure 629 (XI-2288) Beach ~and, \·irginia. 
Figure 630 (IV-X) Beach sanct, Xmas Island. 
Figure 631 (IV-2501) Beach sand, Fanning Island. 
Figure 632 (IV-2517B) Beach sand, Xmas Island. 
Figure 633 (IV-2529) Beach sand, Xmag Island. 
I<-.igure 634 (IV-2537) Beach sand, Xmas Island . 
Figure 635 (IV-2538) Beach ~and, Xmas I~land. 
Figure 636 (IV-2546A) Beach sand, Xma'- I. land. 
Figure 637 (IV-2551) Beach :,;and, Xn1as Jo;:;land. 
Figure 638 (I\'-2556F) Beaeh ~and. Jar,·i~ I:land. 
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Figures 620-638 
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Figure 639 
f'igure 640 
Figure 641 
F'igure 6•12 

Figure 643 
Figure 6•14 
Figurr 645 
Figure 646 
FiITTtre 647 
Figure 648 
F'igure 649 
Figure 650 

PLATE XLV 

1\11,\RlNF ::,LDI?l!E~TS 

Beach Sand 

(I\'"-2556J) Beach gand, Jar,·1s Island. 
(l\r-2572A) Beach sand, ,ra.shin1rton I:--land. 
(I\'"-2i572F) Beach sand, \\ ash1ngton !<;land. 
(l"\'"-2573.A.) Beach sand, \Yashington Island. 

Shallo"· \Yater Sediments 
(\.III- .A ua J) Beaeh '-:lnd Sarnn:1 
(>.lll,-Au,1 
(->-1 II- Aua 
(XIII-A.ua 
(Xl[I-Ana 
(XIII-,.\ua 
(XIII-• .\ua 
( :\III . .\ua 

~) 
:~) 

4) 
5) 
6) 
7) 
8) 

Bcaeh gra\ el. SanH.)~l. 
~and, Ill ft. fron1 ~h'">rt:>. ~an1oa. 
Sand, '>0 ft. fron1 shore, :::-an1oa. 
Sand, 100 ft. from shvre, ~an1(n1. 
Sand, :200 ft. fron1 shore. San1oa. 
Sand, 300 ft. fron1 shore, San1ua. 
Sand, 400 ft. frorn shL)re, ~an1on. 
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PLATE XLVI 

l\1ARINE SEDIMENTS 

Shallo,,· \\-ater Sed iments 

Figure 651 (XIII-Aua 9) Sand, 500 ft. from shore, San1oa. 

Figure 652 (XIII-Aua 10) Sand, 600 ft. from shore, Samoa. 

Figure 653 (XIII-Aua 11) Sand. 700 ft. from shore, San1oa. 

Figure 654 (XIII-.Aua 20) Sand, off reef front, Samoa. 

Figure 655 (XIII-• ..\ua ~1) Sand, ofr reef front. Samoa. 

Figure 656 (XIII-. .\ ua ')•)) Sand, off reef front, Samoa. _,..., 

Figure 657 (XIII-• .\ua 23) Sand, off reef front, Samoa. 

Figure 658 (XIII-A ua 24) Sand, off reef front, Samoa. 

Figure 659 (XIII-Nuuli A) Sand, center of lagoon, San1oa. 

Figure 660 (XTII-Nuuli B) Sand, center of lagoon, Samoa. 
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PLATE XL \'11 

Figure 661 (I-339) ?iiagnelite-quartz sand. Lake ~11chigan 
beach. 

Figure 662 ( l-341) l\Iagnetite-quartz sand, Ocean beach. 
Texas. 

Figure 668 (I-342) ::\Iagnelile-quartz sand, Ocean bLach, 
Texaf<. 

Figure 664 (I-346) illagnetite portion of 339 
Figure 665 ( I-:148) 1lagnetite portion of :-341. 
Figure 666 (I-349) l\fagnetite portion of 342. 
r~igure 667 (TII-740D) Oli,·ine-aug-itc sanct. J-,land of Oahu.,... 
F'ig-11rf.> 668 (TII 796) H ea,·y sand. r~Iand of Oahu. 
Figure 66~) CJII-10:21) HeaYy sand. Island of Oahu. 
Figure 670 (T T-1018) Black hcach s:1nd. }larYland. 
Figure 671 (Xl-li)78 . .\) Black beach sand, '\'irginia ., 
Figure 672 (XI-1579B) Black beach sand, .. Virginia. 
Figure 67~ (XI-1874D) Black beach sand, \rirginia (contain:3 

light shell fragments al-:o). 
Figure 674 ( XI-195lf') Black beach sand, \T1rginia. 
I1 igure 675 (XT-2012) Black beach sand, Virginia. 

Continental Shelf Sands 
Figure 676 (I-134) Sand and n1ud, inner ~helf. ~orth 

lantic. 
FigurP 677 (1-1:35) Sano, innc>r shelf. Cuba. 
Fig1.1Te 678 (I-136) San<l, inner shelf. Florida 
Figur<' n79 (I-1:i7) Sand, inner shelf, 1,ahrador. 
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Plate XLVII 
~ .. -0) CD 0 0 0 0 0 0 ~ ... .., 

0 0 0 

~1 - 4 -I 2 

- 1 4 

- 1 I 
- I " -1 lZ 

-I 1 

-I 4 

- 1 ' -1 16 

- 1 JZ 

--.I 

--4 

--2 

--1 

-1 2 

-IH 

-1 g 

-1 16 

-1 32 

--2 

--1 

-1 z 
-1 4 

-IS 
-1 16 

-1 lZ 

--1 

-I z 
-I 4 -· · -1 16 

-I JZ 

-2 

- 1 

-111 

-I 4 

-1 3 

- 1 16 

-1 '32 

-1 6t 

-I 123 

-1 ~ 

I 

- 1 1 

-1, 4 

-1 'S 
-1 " -1 'JZ 

--1 

- 1 1 

- 1 ◄ 
-1 ,, 

-1 " -1131 
-1 ~ 

-1 z 
-1/4 

-1/1 

-1 16 

-1 JZ 

-1 &◄ 
-1/121 

- 1 / 2S6 

Figures 661-679 



10-1 I()\\' A ~rrlJI)IE::-; IN NATllR • ..\l, llIS1"'0R\' 

PLATE XL\'III 

Continental Shelf Sands 

F'igure 680 (l-l:l8) Sand and n1ud, inner sh(1 lf. ;-;orth :\t-

lantic. 
Figure 681 (l-139) 1'1ud, inner shelf, ~\IassaL"husetts. 
:Figure 682 (l-140) Sand and n1ud, inner shelf. Cuba. 
l•'igure 68:3 (l- 1.Jl) Sand and n1u<l, inner shelf. J>ataguni:i . 
l•igure 684 (I-142) Sand. outer shelf. ;\Orth . .\llantic. 
J,'igure 685 (1-14:~) Sand, outer sltPlf. :'\orth .-.\tlanlit". 
Figure G8G (T-1--1.J) Sand, ouler :-:-helf. ~orlh .\tL1ntie. 
l•'igure 687 ( I-14G) Sand, ou te1· shelf .North .\ tl;111t it. 
F'igure 688 (I-l-Hi) Sand. outer shf'lf, ·ruc:alan. 
l•' igure 689 (I 1--17) Sand, outer shelf, .:---;orth A.tlanti<.:. 
J,'igure 690 (1-148) Sand, outer shelf ~urth A.tlantil'. 
F'ig-ure 691 (I-1-19) Sand and n1ud, outer slH•lf. .:--;orth • .\t 

Ian tic. 
F'ig·ure 692 (1-100) Sand ~uHl 1nud, lllllt•r shl'lf. >Jnrlh At

lantic. 
Fig·ttre G9:1 (1- 1~1) Sand and ,null, 11lltl1 J' shell'. Nr,rth ,\l 

Ian lie. 
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PLATE XLIX 

11ARINE SEDI~!E:NTS 

Continental Shelf Sands 

f,ig-ure 691 ( T-152) .'and and n1ud, outer ~ht•lf, I\orth At

lantic. 
Figure! 695 (J-153) Sand and n1ud, uuter .shPlf, ;\'<Jrth At 

lantic. 
l1igure 696 (l-154) 1Iud, outer shelf. North A.tlant ie. 
:F'igure 697 ( I-165) Sand, marine ~helf, Bering ~ea. 
T•"'i,sure 6~8 ( 1-1 GG l ~and. marine ~helf, Bering • .,a_ 
Figur -:1 G90 ( 1-167 l San cl, n1arin0. ,h •If, l1~ring- .'P.a • 
. Figure 7Qt !L-1G8) ~and. n1arin --h lf. l! •ring S, ::i.. 

Figure 701 11-16!1) ~and, marin ~ sh lf. Bt, 1in" ..... ,,., ...... 
},igure 70:2 ( 1- 170 l Sa11d and n1ud. marin,• h,·lf.. H, 1 in){, 'r ,1 . 

Figure 703 (l-171) ·and and n1tul. n1arine shell. B1;ring .... ,,;1_ 

Figurt• 701 ( I-17:2) ~. nd and n1ud. nutrine she] f. B<>1 inf.{ Sr>.i. 

f.'igure 705 (I-17~1 l , and and mud. marine shelf HflJ ill~ ~.1 _..,-..,_-
J,' i gu r0. 706 (T-17 4) ~and and mud, n1ar1n sbo11. 

< 'oa..,t. 
F1gu1 n 707 ( I-li5) ~and anrl mud, marn ,J "' · .A I 

oac::t. 
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PLATE L 

.:\L.\RI~r: Sror,rr.NTS 

::-;teep Subm er ged Continental Slope Sediment:-; 

F'igure 708 (I- 155) l\.larine sand and rnucl, Califo1 nia. 
J<"'igure 709 (I- 156) ~la rine sand, \\'ashington. 
Figure 710 (1- 157) i\Iarine sand and n1ud, Caltfol'nia. 
Figure 711 ( I- 158) :;.\farine sand and n1ud, California. 
Figure 712 (I- 159) l\Iarine sand, \\'ashington. 
Figure 713 (I-160) l\Iarine n1ud, California. 
Figure 71-1 (I-161) :'\Iarine g reen n1uct. California. 
F'igure 715 (I-16:2) l\Iarine gr een mud. Lo,, e1• California. 
1'"'igure 716 ( I- 16;3) l\ farine g reen n1ud. California. 
Figure 717 (l-164:) ~Iarine offshore hrtn,·n ooze.\\'a::-hinglon. 

Sedi1nenls fr on1 :\Iargin:-; of Ocean Basins 
:Figure 718 (I-182) Coral sand, 634 fathon1s, c;a)apag:os f ..;

land~. 
Figure 719 (I-183) Bro,vn ooze. 1753 fathom:-- (see refe r

ence). 
:Figure 7:20 (I-18-1) Soft gr een n1ud, 8-11 fathom!'. (.st~e ref Pr

ence). 
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PLATE LI 

MARINE SEDIMENTS 

Sedin1ents from l\Iargins of Ocean Basins 

Figure 721 (I-185) Green mud, 876 fathon1s, off British Co
lumbia. 

Figure 722 (I-186) Gray ooze, 1525 fathoms, \\·est Atlantic. 
Figure 723 (I-187) Bro\vn ooze, 1867 fathoms (see refer

ence) . 
Figure 724 (I-188) Gray ooze, 2257 fathom~. Aleutian Is

lands. 
Figure 725 (I-189) Gray mud-sand, 776 fathoms, Cali

for nia. 
Figure 726 (I-190) Gray n1ud, 1255 fathoms. Gulf of l\Iexico. 

l\Jarine Sediments near '\'" olcanoes 
Figure 727 (I-176) Bro,Yn n1ud. 90.5 fathon1s. <';ulf of Cali

fornia. 
Figure 728 (I-177) Inorganic sand, 56 fathon1s (~ee refer

ence). 
Figure 729 (I-178) Fine gray sand, 142 fathon1s, Alaska 

Peninsula. 
F jgure 730 (I-179) Black sand, 109 fathoms, Unimak I~land. 
Figure 731 (I- 180) Green n1ud, 284 fat.hon1s (see reference) 
Figure 732 (I-181) Gray sand, 328 fathoms, 1-\zores. 

Harbor Silt 
Figure 733 (I-121) Harbor silt, l\Iassachusetts. 
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l\L\RIXE SEDT:\IENTS 

Harbor Silt 

I<'ig-ure ,..,)4 
lu (I-12:2) llarbor silt. \'1rg-inia. 

Figure 735 (I-1~:3) I-Iarlior ~ilt. \'irgin1a. 
l<'igure 786 (I 1~4) liarbor ::;ilt. ,, est Indie:--. 
Figure 7;~7 (I-1 ~5) Harbor silt. Chesapeake Bny. 
I•"'igure 7::R (1-1:2fi) 11arlior silt. ,·1ri:r1nia. 
Figu1 e ,-.q!) ',). (1-1~7) Ifarl1()r silt. ~[a::.::<1('ht1set l::-.. 
Ji'iglll'l' 740 (f- 1~8) Tlarbllr silt. l\1p cle ,Tancin,. 
.I<"'igure 741 (l-1:29) Jlarlior silt, l\laryland . 
Figure 7 42 (I-130) IIarLor ~ilt. Rht)de Island 
Figure 743 (J-131) Harbor ::-ilt. Chesapeake Ba). 
Figure 744 (I-1:32) llarbor silt. l\'1aryland. 
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Harbor Silt 

Figure 745 (I- 133) Harbor silt, Sea \Vall, • ..\tlantic Cnast. 
Delta Sands 

Figure 746 (X-114) Delta sand. Pass mouth, ~Iississippi 
Delta. 

Figure 747 (X-176) Delta sand, Pass mouth. :\li8:-dssippi 
Delta . 

. .\.ncient 11arine Sands 
Figure 748 (II-70 . .\) -:\larine sand. Patapsco formation, 

i\t1aryland. 
Figure 74~ (II-70B) :\larine ~and, Patapsco formation, 

11a ryland. 
I•~igure 750 (II-USS • .\) -:\farine te1Tace ,and, \'irg-inia. 
F igure 751 (II-988B) ::\larinc terrace sand, \'irginia. 
J?igure 752 (II-101 1) l\farinc terrnt·e :--and, '\'irginia. 
F igure 753 (XI-1736.-\) :i\Iarine terrace ~and, \'irginia . 
. Figur e 754 (XI-1736B) tt1arine terrace sand, ·\''irginia. 

J.,Ac PSTR I~E- SEor~E;-.;Ts 
Lake Clay 

F igure 755 (1-111) Lake clay, \Yisconsin. 
F igure 756 (1-112) Lake clay, \Visconsin. 
F igure 757 (I -113) Lake clay, \\'isconsin. 

PYROC"T A!::>TIC SEDH,I"CC'\ TS 

\ ' olcanic Ash 
Figure 758 (IIl- 1-1 ) \ 1olcanic ash, Ha\va ii. 
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PYROCLASTIC SFDl\lL!\ 1 S 

Volcanic Ash 

F'igure 759 (III-50) \ 'olcanic a::,h, Ha\vaii . 

Figure 760 (111-84) Volcanic ash, Ha\vaii. 

Figure 761 (III-85) \ 'olcanic ash, Ha\,·aii. 

Figure 762 (lll-161) \ Tolcanic ash, Hav,;aii. 

Figure 763 (lll-515B) Volcanic ash, Ha\l;aii. 

Figure 764 (III-5:33) \T ulcanic ash. Ha\\ a ii. 

Figure 765 (III-5--19) \Tolcan ic ash, Hav,aii. 

F' igure 766 (lll-559) \'olcanic ash, l{a\\'aii. 
Figure 767 ( III-388) \,'olcanit a::.h. Ila\,aii. 
. Figure 768 (Ill-8.J 1) \'olcanic ash. Ha,,aii . 
Figure 769 (111-1854) \,' olcanic ash. Ha ,vaii. 

GRA\lT\ A}.0 Co1rC\I\L Sf.01,n:--.1s 

,veathering Products and ~lope ,rashed 1'late1·ial 
Figure 770 (ll-357 A) ,r eathered detr1tu~ fron1 gnf'iss, T>i -

trict of Columbia. 
Figure 771 (II-:357B) Sand, :--l!ghtlY transport ·d fru ,n itt· 

of ~57 A. District uf Colun1lii.1. 
Figure 772 (II-760) Slope ,, ashed delrit us f1•11n1 gnci .... , 

:\laryland. 
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PLATE LV 

GRAVITY AND COLLUVIAL SEDI~!ENTS 

\\' eathering Products and Slope \Vashed Material 

Figure 773 (II-1057) Slope ""ashed detritus from gneiss, 
Vu·ginia. 

Gumbo (Probably Gumbotil) 
Figure 774 (I-363) Gumbo, Iolva. 
Figure 775 (I-364) Gumbo, Io,va. 
Figure 776 (I-365) Gun1bo, Iowa. 
Figure 777 (I-366) Gumbo. Io,va. 
Figure 778 (l-367) c;un1bo. Io"·a. 
Figure 779 (I-368) (.'";un1ho, lo\va. 
Figure 780 (I-369) Gumbo, Io,va. 
Figure 781 (I-370) Gun1bo, Io,va. 
Figure 782 (I-371) Gumbo. Io\\'a. 

GLACIAL SEDH,fENTS 

Till 
Figure 783 ( I-1) Boulder clay, Illinois. 
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Figures 773-783 
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l<'igurc 784 

Figure 785 
Figure 786 
:Figure 787 
Figure 788 
Fi o-ure 0 780 
Figure 700 

(1-2) 

(l-3) 

(l-4) 

(I-5) 
(I-6) 
(I-7) 
(I-8) 

PLATE LVI 

Till 

Boulder clay, un,vealhcred Kansan dri fl, 

Illinois. 
Boulder clay, Io,va. 
Boulder clay, Illinois. 
Clay, "like lhe Kansan," IP v, a. 

• 

Boulder clay, Illinois. 
Boulder cla~. Illinoi::--. 
Boulder clc'l.y, Illinois. 

:\I rs< 1 , 1 \'\Fen · -.. A "-Cl! .:,.;T F'nR~I ,11,,, ... 

~andstone, Breccia, etc. 
Figure 7~1 (\'-S 33) Sandstone, Sl. I)eter formatio11, l\Iis

sour1. 
I1'igurc ,92 (\·-s 8:2) Sand::-;tnne, St. J>c. tcr forn1alion . .\ti,---

, 
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Figure 793 

Figure 794 

Figure 795 

Figure 796 

Figure 797 

PLATE LVII 

Sandstone, Breccia, etc. 

C\t-S 220) 

(\'-S 243) 

(V-S 244) 

(V-S 246) 

(\'-S 247) 

Sandstone, St. Peter formation, l\li.s
sour1. 
Sandstone, St. Peter formation, l\lis
sour1. 
Sandstone, St. Peter formation, l\Ii~-
sour1. 
Sandstone, Potsdam forn1ati on, :\lis-
sour1. 
Sandstone, P otsdam forn1at1on . j\J IS-. 
sour1. 

Figure 798 (X II-\\' 7) Oil sand, \\'ilc:ox forn1ati on. 
homa. 

Figu re 799 (XII-\\' 25) Oil sand, \\'ilc:ox forrnation. 
homa. • 

Figure 800 (.\II-I-I 8) 011 :sand, I{on1inr fo1·n1at i1111. 
homa. 

Figure 801 (XII-H J 8) Oil sand. Hom in~ forn1atio11, Ok la
homa. 

Figure 802 (XII-B 17) Oil sand, Bar tles\' ille formatio11. Ok
lahoma. 

Figure 803 (XII-B 3) Oil sand, Bartles\ ille format io11. C>k-
lahoma. 

Figure 804 ( XII-E 10) Oil sand. Elgin formation, Okla lton1a. 
Figure 805 (XII-E 16) Oil sand . Elgin formatio11, Oklahon1a 
l<~ig-ure 80G (\ .11-1:3) Brf'cri;1, San Onofre fo1 ,nation. < ali -

forn1a. 
'Figure 807 ( \'II-1-1) Brecc-ia, San Onufrt:: fo1 n atiµn, l 'ali

fornia. 

.. 
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PLATE LVIII 

I\I1sCLL1, ,,10L·s A'\CIFNT F'oRM\TIONs 

Sandstone, Breccia. etc. 

Figure 808 (\' II-1~) Brec<.:ia, San Onofre fonnalion, Cali
fornia. 

f'igurc 80!) (\.Il- lG) Breccia, San Onofre fo1 ,nation, ·ali
fornia. 

}'igur<? 810 ('.'II-17) Conglon1eratc, San Onofre for111al1on. 
( 'al if ornia. 

J•'igurc 81 J (\'II-10) Cong-lon1cratc, San ()nuf1•c f11n11atiu11. 
California. 

Figure 812 ( \ 'II- 3) Sandstone, 'fejon formation. California. 
Figure 813 C\'II- 7) Sand~tone, Te.ion for1nation, Califor nia. 
Figure 814 (\'IT- 8) Sandstone. 'rejon formation. C:1lifornia. 
Fi_g-ure 815 (,·11- 9) Sandslone, Tejon formation. California. 
Figure 816 (\"'II-10) 8and~tone, Tejon forn1ation. California. 
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Figure 817 
Figure 818 

Figure 819 

Figure 820 

Figure 821 

PLATE LIX 

l\hsCELL.~"sEOLJS A '-:('IE'\ T FoR~IAT IONS 

Sandstone, Breccia , etc. 

(VII- 4) 
(VII-11) 

(VI- 141) 

(\'I-142) 

(\'I- 146) 

Sandstone, Chico for mation. Califor nia . 
Sandston e, \'aqueros formation, Cali
fornia. 
Sandstone, Commerce for r1ation . ::\I is-. 
sour1. 
Sands tone, Commerce formatinn, }fis
sour1. 
Sandstone, Comm erce formation. l\Iis
soun. 

Figure 822 (IX-6) Sandstone, Cody formation. \\'y om ing. 
F igure 823 (IX- 7) Sands tone, Mesaverde formation, \Y ~·o

m1ng. 
Bentonite 

Figure 824 (IX-1) Bentonite, Ther n1opolis shale, \\'yon1 ing. 
F igure 825 (IX- 2) Bentoni te. Thermopol is shale. \\'~•oming. 
F igur e 826 (IX-3 ) Ben toni te, Thern1opolis shale. \\7yom ing-. 
Figure 827 (IX-4) Bentonite, Ther mopolis sh a le. \Yyoming. 
Figure 828 (IX-5) Bentonite, Fron tier formation. ,,·yon1ing. 
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