ANNUAL REPORT

GFOLOGICAL SURVEY

ARKANSAS,

HFOR 1388,

IN FOUR VOILLINMIES:

VOI. L AN RATIVE NErDRy,
Berorr viox tir Gronacy oF WESTESN ULNTRAL AETTANSAS,
WITIT 15060Tal, REFERENCE 10 GoLb AND SILVER.
N1y Tl Tor Nrosotd (JEOLOGY OF S0UTIIWES TERN ARTTANSAS,

VOI. 1T Tie Geowooy or 11l Coal, ReEGIioNs,

VOLL IV, Wasigxotron Cousty. PRAsT TasT,

Jonn C. IPBraNNLek, Ph 1D,

Sitate Geolooist.

larrie Kook, ARk
PRESS PRINTING COMPANY.
Il



PUBLISHED JULY, 1801

ANNUAL, REPORT, GEOLOGICAL SURVEY OF ARRANSAS

1888.

ERRATA,

Page 7. Third line from the top, for northern,” read
westeri,

Page 1o, Twelfth line from the top, for " 16 N, 30 W,
read (0 N, 37 1Y

Page 63 Seventh hine trom the bottom, for © 31 feet,” ren

Y L
S5 HER e,

Page 8. In the list of oceurrences, for “AtL My, Sloan's, in
14 N.ogr W oseetion 37

g vead Ar My Sloaw's, ooy ., 31 .,
seetions 17, I the same hist, for * Lvansville, in 13 N 32 W
vead Feausidlle, die vy N 33

Page 86, Fourth line from the top, omit “species of.”

Page 83, Ninth line from the top, for *size,” read Yosize,
the dises.”

Pagre 8. Fifth line from the top, for *section 22" readd
section 2.

Page 101, In Noo 5 i the list, for @ southeast of northenst,”
veall southioest of wortheast,

Page 106, Scecond  line irom the bottom, after * T7all

Creel,” insert scmi-colon.



TABLE OF CONTENTS

rAGE
T oy T 0 T S S A S %
TIIE GEOLOGY OF WASITINGTON COUNTY.
Crarter 1L
O B R T A R B B D L S T S B ot 1

Topography in the vicinity of l"n)lacllc\-illc R R SRR S -]

Topography north of Fayetteville .
Topography cast and northeast of Fayetteville...... ... 3§
Topography sonth of Fayetteville ... 6
Taopography northwest, west and southwest of Fayetteville . ... 8
‘Topography in the vicinity of DPrairic Grove . e 4
Topography of the Cane Hill vegion. ... . 1]
The Boston Mountains ... R 1 ¢
The-Wedington:- Mountalng cosimnnuiionmsoiiniisninmuaeey 14
Topography in the vicinity of Cinelonatio . o 15
Crrarrver 1L
HVYNROGAPHY NORTH OF THE BOSTON MoUNTAINS. 10
White Iiver dralflafre e e et s e, 16

Ilineis Kiver drainage. o e 1B
ITYDROGRADPIIY SOUTH OF TiE BOSTON MOUNTAING . 20
Dirainage south of the Boston Mountains...... . 21
BN G b L e s S S i L N o e G e et e 21
N e e B e S R B S P TS w23

CHarTER 1T,
THE ROCKS OF WASHINGTON COUNTY i oo isiniieens sionicens cenieeenes 25
THE KUREKA SHALE oo v e 26
20
27

T1E BooxE CHERT AND CHERTY LIMESTONE.....oiviiiiennn 27

Characters ...,

Lxposures in YWashington county .....ccooeee.

Bstrthitio R s s R R R S A, 28

Cuarrer 1V.
T WAMAN BANDSTONE (oot vt i e et s ensss e 38
T 1o e e S G O S O R =R |



vl ANNUAL REPORT STATE GEOLOGIST.
CrrarTer V.
THE FAYETTEVILLE SHALE

Characters oo 42
O LT PRy O U U PP RS DR TR £

CuarTer VL
THE BATESVILLE SANDETONE s vmerseeeiaeeearemeens cemmeris s sisnsmmssnsssnies s 4G
Posilion ... o s I et R T T orrrer e el 1
FEXPOBUFES . ovooooeemeees  coovosssmmsssssenssiesemmnsrsemsssoss oo sonssssnnns smssss s 49
THE MARSHALL SITALE v 53
53
54

Clia e bETEs, , s S
Exposures
Cuarter VIL
T ARCHIMEDES LIMESTONE...........
TiGCRIES simscmmvsmusiassyss samr
Local details . . o

Cuarrer VI,
THE ARCHIMEDES LiMesrone —Cootinued.... ..

The southwestern part of the county...... ...,

General conelusionS. e ey o

CHAVIER 1IN,
THE WASHINGTON SHALE AND SANDSTONE..

Tosition ...

Local details. .

Cuarrrr X
THE PENTREMITAL LIMESTONE.
Gemeral CHATACIET ... ovvvocees ceetisessesass e e e seeve ecemeiinins mirssnenssosnsessnsnss O3
OV CCUTTEIITES s oo cerireeieeaee s ceeeenierns 50 R e L S .
Tocal details. . PRSI SE AYTE O
CHarrer XL
I NE COALBRARTNG SHALE i it isios syt s imiesi s eomanmsnensye winniee 93
Charaeters . cmmsr e s O
O O eI GO S oy im0 e e R TS s s s ; 93

Local detatls. o e e .

[ist of fossil plants at Lemon’s coal bank.
Coal openings and oulerops in Washinglon connty. ..o 1ot

CHarrer N1
Tur KesstER LIMESTONE. ...

Character and position

LRposures .o i U U SOV RPN P 103
Local details ... SOOI 1 (o3 i U0

TABLE OF CONTENTS, vil

Cravrer XITL

Tur MirtsTone GrIT ForRMATION 106

P'osition and characler . 166

)

Exposures ..

lL.ocal details . 1oy
Cruarter XIV.

ToLns AND FAULTS e,

The Fayetteville fault
Price Mountain syncline .. ..
White: River Fanlta o s s S mi s
Cate s By R Bl T s s o s e S B
Bl om et 180 s s e s T R R R
Cove Creek fold and faullo..
Distwbance at Cincinnati ... ...
CHarrer XV.
Leoxomic GEOLOGY.
Sons.

G T Tilive T o e e e e e T P TS P R 110
Soil of the Fayetteville shale .o i 11O
Soil of the Archimedes lImestone.......oooveceee e Ay 120
Washington shale and sandstone ... ... o . 120
The conl-bearing shale: .o s 120
Soils of the Dstone Grit e ceserense e eeeeeseiaee e 120

Brick Crays,

BRICK STATISIICS OF WASIINGTON COUNTY. ... e Ay B2l
Eetmniis conl Hank o e siayissmmis s s TaR
Crawford s coal banka s snmmrrmnsurasn i soe sy 123
Coal at Fayetteville ... i s

O11. AN NATURAL GAS ...
On Cove Creek...
Live..

Luan
ABITS GG 10 et 3 b | OIS BV = oot 4 s Sl b S R 1
Boone chert and Hmestone ..o oo, T T A 1

Wryman sandstone ... . 3 131
Batesville sandstone...... 3

Avchimedes limestone...

Washington sandstone

st s i
Road-making material. L 132



viii ANNUAL REPORT STATE GEOLOGIST.

Cuarrer NVL
TiE COTUMNAR SECTIONS e

Round Mountain section.ce

Harp's Hiuft gEeliOn. o

Webber Mountain section ...
Toverctt Mountain seclion ...
Bloyd's Mountain SECUOT v
il near Wesl Tork o o
McCullom’s Mountain scetion
T esslor Mountain section ...
Brooks Mountain. .
Baxter Mounlain. e
Terce Monntaina....-
Yox Mountain.....
Cuarrer XVIL

GENERAL CONSIDERATIONS - e A R [T 142

Organization ... ...

Resources .......

Fopulation ...
Railways o oo o e T — e TSR somaen 143
Timber. e S B O e e G

Farm produets . ...

UL oo e ieeene e e s e AR e 144

Eduecatinnal advaniages

Weather vecords ... .
Fublications relating to Washington COuNtY .. gt = 147

Crarrer XYVIIL
Tup FAYETTEVILLE-HUNTSVILLE SECTION. By Gilbert D, Tanis....... 149
. 149
140
149
150

Boone chert anid eherty HMestong oo
Fayetteville ShAlE s oo s
Ratesville SAndELONE e o
Archimedes FmEsIOne o o s

Washington shale and sandslon@.. o v 151

Pentremital [IMeStone s s e 131
ATHIISLONE GTHteeorecinsrsermsss s oo

Coal-bearing Shale .

152
152
Kessler limestone. ... 152
False MIllStone Grit oo s oo

152

. I§%

TABLE OF CONTENTS, ix

A LIST OF THE PLANTS OFF ARKANSAS. By J. G Bramner and 15

T LA I e ot i
Prof, Coville?’s Work.. o cimis v e
Prof. Call’s aid . ...
Prof. Stmonds s
Prof. Blatchley .
Trof. McXNeill ...

A DAl
Authorities ..

Value of the plant list

BIBLIOGRATHY AND EXVLORATIONS Lo e
The work of Nuttall......ooiiiinnn e

The work of Lesquerenx ... ...
Pacific Ratlway reports
[Tarvey’s Work oo e e
Other sources of information. ...

Nomenclatare

LisT OF THE I'LANTS OF ARKANSAS. v

NoTES 0N THE Borany or Aniansas, By IV

Botanical characteristies of the region..

The effect of soil on the distribution of plants

EcoNoMIC NOTES (s s e

Grazing planis o
Wisedsmmmmrmemmmesrimmmpnwe s

Plants werthy of cultivation

Miscellaneous notes

[
o e L
o SRl PR L 3

Ln
—r T

e
-1

ot
. 1

s o
Coville oo oo s 243




[NTROBUCTION.

It is the plan of this Survey to study and to report upon
geologic topics rather than upon geographic arcas.  An excep
tion has been made of Washington county, however, for two
reasons : )

First, the geology of the county embraces a complete sce-
tion at the westernmost exposure in the state across the lower
carboniferous rocks from the base of the Coal Measures to the
Silurian,

Second, the location of the State University at Fayetteville
makes it desirable that the geology of the surrounding region
be worked up in detail for purposes ol instruction.

Care has been taken to render the county map accompany-
ing this report trustworthy so far as it goes, both in respect to
the geology displayed upon it and for general purposes.

The base of the wap was prepared by Professor Simonds,
the author of the report, but the geology has been worked out,
and contributions made by various persons as follows:

By Professor F. W, Simonds in townships 15, 16 and 17
north, range 30 west, in townships 16 and 17 north, range 31
west, in township 15 north, ranges 23 and 29 west,

By Gilbert D, ITarris in townships 16 and 17 north, range
29 wert,

By T. C. ITopkins in townships 16, 17 and 18 north, range
28 west, in 18 north, 29, 30 and 31 west.

By Claude E. Sichenthal in township 15 north, range 31
west, and townships 16 and 17 north, 32 west,

By Horace E. Williams in townships 13, 14, 15 and 16
north, range 33 west, and townships 14 and 15 north, range 32
west.
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By Wm. N. Crozicr in the east palf of township 15 nortlh,

range 30 wesl.
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It was hoped that the report on Washington county might
treat many topics that have necessarily been omitted.  “This is
especially to be regretted in regard to the paleontology. But
even as it is Professor Simonds has devoted much more time
to the work than the Survey has been able to pay him for.
Indeed, since he went to Texas he has personally met the ex-
pense of a trip to Washington county for the purposc of mak-
ing additions to the work,

The economic results here brought out are of no great posi-
tive value ; indeed such results were not anticipated.  The coal
of the county is too thin to be of more than small local import-
ance. Gas and oil, concerning which there is occasionally
more or less excitement, are not to be expected in paying
quantities; the occurrence of both in small quantitics is not evi-
dence of value one way or the other. The study of the
geology of the region east of Washington county reveals the
character of the rocks far below the lowest rocks exposed in
Washinglon county, and none of these rocks warrant the expee-
tation that oil or gas will be found in them. The probability
of lead occurring in the Boone chert formation will he con-
sidered in the report upon lead and zine now in preparation.

The citizens of Washington county have confributed in
every way in their power to the success of the Survey’s work ,
and the Survey regrets that it cannot report the county rich
in minerals.  In spite of this defect, it it is one, Washington
county has thosc clements of healthfulness, mildness of climate,
fertility of soil, educational advanlages, railway facilities, and
cordial hospitality of people that must always render it one of
the most attractive places of residence in the State of Arkansas.

Joux €. BRANNER,
State Gealogist.
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Ly FREEDERIC W, SIMONDS, Srrcial ASSISTANT

CHAPTER T.
TOPOGRATHIC FEATURES,

The rocks of Washington county are limestones, sand-
stones, shales and cherts, which lic in horizontal beds. In these
beds erasion has cut out gullies, gorges and valleys, narrow
and broad, and has left hehind many Nat-topped hills and
mountains.

These rocks, morcover, vary much in hardness and in their
ability to withstand weathering influences.  When subjected
to erosion, this differcnce gives rise to a varicd topographic
expression,  Wherever the harder rock prevails there is usu-
ally a bench around the mountain, terminated exteriorty by a
bluif, giving rise to what is known as bench and bluff topog-
raphy.  The bluffs ars of limestone or sandstone, and their
wasting away is very great; they arc undermined, as they usu-
ally rest upon a softer rock, shale or flaggy sandstone ; their
overhanging masses are fissured, and broken up by frost; and
vegelation—the voots of trees especially—penetrating small
cracks, assists materially in wedging oft large blocks. ‘The
accumulated debris of the limestone blulls skirting the moun-
tains, as mentioned in the hody of this report, is remarkable,
blocks of immensc size having been tumbled together in the
greatest confusion,  The chemical action of water upon lime-
stones is well understood, and their destruction by solution is
by no means small,

But the wasting of rocks does not ccase here; the frag-

ments themselves are in the process of slow decay, and ulti-
G.—1,



2 ANNUAT REPORT STATE GEOLOGIST.

mately the material which constitutes thew will be borne away
by running water or the fragments themselves will be carried
down some mountain torrent and worn to minute size, if not
ground to powder. This material deposited in the valleys
forms the alluvium of the bottoms, or transported to the sea
it is again deposited over the ocean's bed as sediment.

While the litzestones and sandstones form benches and
bluffs around mountains, shales, owing to the readincss with
which they decay, form slopes. The following diagram shows

a typical bench and blufl topography such as characterizes

most of the mountains of Washington county.

Rench wnd blufi topogiaphy.

Yopography in the vicinily of Lapettenitle *—1last Mountain
rises nearly 300 feet above the beneh upon which Tayetleville
stands, and from this clovation a fair view of the surrounding
conntry is obtained.  The topography of this vicinity will
therefore be described from different points of observation
upon its summit.,  The obscrver standing upon the southeast
corner of the flattened Lop and looking southward beholds in
the distance the crest line of the Boston Mountains blending
with the sky. TIn the foreground is the valley of Tawn Branch,

with its cultivated fields and pasture lands, extending to the

rieht: to the left the sinuous coursc ol the West TFork of

White River is marked by a fringe of trees.  Across the
valley of Town Branch, dircetly south of Fayctteville, is
Baxter Mountain,  So low does its flattened summit appcar
that the observer looks down upou its orchards and ficlds,
which stand out prowinently in contrast with its timbered

slopes.

#Yee the frontispices, which shews the topagraphy of Tayelieville.
tlhe geologic structire of this and other moantains will be understood by

teference Lo chapter Xl of this volume,

TOPOGRADIIIIC FEATURES, 3

To the southwest rises McCullom’s Mountain, sending
northward a long narrow spur, while over the summit of Bax-
ter Mountain the top of DMiller Mountain is barely seen,
Further to the westward Kessler Mountain, a long narrow
tidge, cuts oft further view in that direction,

East of Baxter Mountain stands Brooks’ Mountain, similar
in appearance, but slightly higher, and of much less surface
area, and skirted on its southern and castern sides by West
Fork. Turning now to the southeast, there rises from the
valley just beyond the river (West Fork) a low conical hill,
locally known as Sulphur Springs Mountain, with Fisher
Mountain and its spurs in the background. (5. W. corner of 16
N., 20 W)

FFarther to the east the valley broadens and here, West,
Main and Middle Forks unite, fonming White River.  Dacing
now to the east, directly helow is an indentation of the valley
of Town Branch entering, gull-like, between Last Mountain
and Tuek’s spur of Pierce Mountain, while i the distance, be-
yond the White River valley, stands Round Mountain with its
even slopes and ngh summit—a landmark for miles.

North of east, across a sandstone hench which slopes
rather abruptly into the gull-like expansion of the Town Branch
valley, is Pierece Mountain with its level summit lard ofT into
orchard and field. Lo the northeast between these mountains,
glimpses may be had of the hilly region in township 17 N, 29
W, with its long cultivated slopes, while far beyond rise the
ridees cast of the White River.,

et the observer now change his position Lo a point on the
summit near the southwest corner of the northwest quarter
of the northeast (uarter of section 15 (16 N., 30 W.) Looking
west, immediately below is Fayettville on a broad bench, with
a low rounded hill beyond, crowned by the University, followed
by Archais Mountain and, at a greater distance, a little south
of west, Millsap's Mountain, In the southwest there is a valley

which passes through a gap between Millsap’s Mountain on
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the north, and Washington and Kessler Mountains on the
south, Through this a glimpse may he had ol the great lime-
stone plain which extends to the mountains in the western part
of the county.

Tu the northwest there is a valley followed by the low flint
ridges which border Clear Creek.  The ridge just north of this
valley, and extending in a north-of-east and  south-of-west
direction results from an undulation of the cherty limestone
which dips sonth under the Fayetteville shale, the latter filling
the depression.

Rising above the crests of the Wedington Mountains which
constitute the horizon, two well marked table-topped moun-
tains appear as prominent topographic features and landmarks
beyond the borders of the county.

To the north is seen a mountain extending from the center
of section 10, 16 N., 30 W., into the southeast of section 35,
17 N, 30 W.  Shghtly cast of north, across a mountain cove
in the foreground, a vista opens between Fast Mountain on
the right, and that just mentioned on the left, revealing a com-
paratively level tract with French's Mountain, which lies north-
cast of Springdale, in the distance.  West of north, the south-
east portion of the hill, lying just north of the corporation line
of TFayctteville, is brought to view with its scrubby oak growth
and barren shales, while beyond it appears a continuation of
the valley lying south of the flint range previously mentioned.

The topograpiyy nortl of Fayetteville. -In township 17 N,
30 W,, chert ridges and hills are prevalent along Clear Creek.
Both north and south of it the country is much hroken by
gulches and ravines, and it is frequently so covered with flinty
debris as to be almost if not entirely worthless for agricultural
purposes. A flint covered ridge in the southeast of the south-
west quarter of section 22, measurcs 110 feet* above the rail-
way. This is mentioned to give an idea of the effect of flint
ridges upon the topographic relief of the country. The north-

“Barometric measurement.

TOFPOGRAVMHIC FEATURIES 5

crn sectivns of this township, while in many instances ilinty,
are comparatively level.

In the south hall’ of section 35 there is the northern ex-
tremity of the sandstone-capped mountain, hercetofore men-
tioned as extending northward from near the center of section
10,in 16 N, 30 W, and from it there extends diagonally across
section 36, In a northeast divection, an elevated sandstone area,
The only other mountain in this township is on the range ling,
near IFox Mountain {on the southeast corner ol section 24, the
northeast corner of scction 25, 17 N., 30 W, and the south-
west corner of section 19 and the northwest quarter of section
30,17 N, 20 W.)

The topography east and northeast of Fayetteville.—1ittle
need be sald concerning the topography of 16 N, 20 W, for
the numerous limestones serve very well for contour lines.
The distance between them is well shown in varicus sections
given elsewhere in this report. There are, however, three
valleys entering this township, the West IF'ork, the Middle IForlk
and the Main Fork valleys, separated by high land, and in
section 22 all the strata from the Fayetteville shale to the
bhllstone grit occur., The prominent mountain, however, is
Round Mountain, having its summit near the middle of the
west half of section 14.

West of the great diagonal syncline in 17 north, 29 west
{(see the accompanying map of Washington county), the
surface 1s generally very rvegular,  TC s a great plain upon
which there still remain a few weatherworn mountains, viz.:
Faox® (in section 19), Price and Webber Mountains, Their com-
position serves to show what once covered this great chert
plain.  To the observer standing on this plain the only other
mountain at all imposing is that seen in the southern part of

scction 29, Walking southward along the scction line between

“This mountain should not e confounded with a mountain of the same name
in section 20, 18 N., 29 W, northeast of Springdale,  Sce note at the cnd of this

chapter.
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sections 23 and 10-11, one wonld ind the first mile of his

journey excecdingly rough, while the sccond mile woulid bhe
"0\;(:1‘ 4 lovel aren, and Lie would sce to his right Price Mountan,
Harp's Blull, and the high land between them whereas, Lo his
left the country would appear level. This s true of the south-
ern half of scction 2 and the northwest diagrenal half of scction
11, but all the remaining arca north of the White Wiver and
cast of this line, excepting the river hotloms, 1s very much
broken.

Procecding southward the surface of the county is vary irreg-
alar until the half mile line (cast and west) running through sce-
tions 26 -and 27 is reached.  All south and east of this point
to the river is comparatively level—another chert  plam.
Throughout such a journey, however, the vision is limited by
a great, irregular but continuous rocky wall on the west. Mast
of White River the land of this township, excepting the river
bottoms and some sandstone arcas, is very uncven and broken.

The topograply south of Jiayetteville —Township 15 N., 30
W., is very rugged, the valley of West Iork extending diago-
nally across it.  The stream enters the township at the south-
cast corner of scetion 32, and leaves it in the northeast quarter
of section 3. On both sides the high lands are broken by hol-
lows and coves.  On the west there is a succession of bluffs in
which the Archimedes limestone and the Batesville sandstone
play prominent parts. The highest mountains in this township
are, however, on the cast side, the greatest elevation bring near
the center of section 30, High points also occur directly north
of this, in the center of section 24, and near that of section 13.
The latter has received the name of Parrick’s Ridge, of which
the former may be termed a spur.  The summit of Round
Mountain® is in the centre of the northeast quarter of section
27; that of White Oak Mountain in the northwest quarter of
scction 14, Between these maountains there is a very large

ravine extending castward from the West IForle valley and

#See nole at the end of this chiapter
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dividing in the west half of section 23, one arm extending into
the southwest quarter of section 2, the other into the seuth-
west quarter of section 12, In 5}11:;1‘:&;‘1}11,::"11 part of the town
ship the mountains are lower, but broken by numerous ravines
and coves.  The outline of these is well shown by followmg
the course of the Arciimedes limestone upon the geologic
map accompanying this volume,  Probably the highest pomt
is Washiburn Mountain, in the northwest quarter of section 1g.

An extended view of the region here deseribed may be had
from the summit of Bloyd's Mountain, 14 N., 30 W,, the north-
west corner of section 3. Tts height above the West Fork of
White River, at the ford of the TFayetteville-West Fork road,
in the sonthwoest quarter of the southwest quarter of section
32, 15 N, 30 W., is 680 fect by barometric measurement,
The elevation above bde of West IFork Station, in 14 N, 30
W., the northeast quarter of scction 5, as given by Assistant
Engincer Bond, of the St Louis and San Trancisco Railway,
s 1354 feet; accordingly, the summit of Bloyd's Mountain
must e about 2000 feet above the sea level. The outlook to-
the south is obstructed by timber.  Looking north, the valley
of West Pork, for its entire course through 13 N, 30 W, is
spread ont like a map.  In the immediate foreground is the
deep valley of Dye's Creek, beyond which is the dome-shaped
summit of Round Mountain.,  Parther to the east is Parrick’s
Ridge,  Almost due north, and ten miles away over the top of
Baxter Mountain, the sun illwines the houses of Fayetteville,
the white cupola of the court house being especially conspiou-
ous,  Beyond Fayetteville, on the distant horizon, Frenel's
Mountain is seen.  Kast of Fayotteville, FEast Mounlain stands
out in bold reliel, to the right of which Webber Mountain is
seen against the sky.  To the left of Fayetteville, over Miller
Mountain, the main building of the Arkansas Industrial Uni-
versity becomes visible.  Across the West Iork valley, to the
north-northwest, stands Kessler Mountain, with the gap south

of it plainly marked, through which a vista of the great plain
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about Farmington opens, with high land on the distant horizon,
In the northwest is Rieff’s Mountain, which lics across the
gap south of Kessler Mountain. The horizon is now bordered
by an interval of high land, which is again broken by a gap at
a point about 107 north of west.

The topography nevthvest, west -and southivest of fayette-
wille.—~—Township 17 N., 31 W, is almost entirely of the Boone
chert and cherty limestone, and its topography is largely that
which characterizes those rocks. The streams flow through
hollows and gulches having precipitous sides, while the waler-
<heds are chert-covered ridges. Especially is this true in the
southern portion of the township, in the arca bordering on
Clear Creck. Through the southern halves of scctions 25 and
20, for example, there extends a great hollow, into which
hamerous smaller ravines open, all having their sides com-
pletely covered with chert fragments. Along Wild Cat Creek,
in the northwest quarter of this township, chert also occurs,
while there is a comparatively level arca in the northeast quar-
ter of the towaship extending towards the southwest,

The only mountain in township 16 N., 31 W., is Kessler,
which stands, for the most part, in the castern half of sections
25 and 36. This is one of the highest mountains in the imme-
diate vicinity of Fayetteville, and may be characterized as a
narrow wall or backbone of rock, with foot-hills spreading out
on its eastern side into sections 30 and 31 of 16 N., 30 W. Its
summit at its widest point scarcely exceeds a quarter of a
mile, and in many places it is but a few yards in width, Irom
ils summit one has an extended view. To the west lies a
broad, apparently level tract, stretching to the Illinois River
and beyond—the garden of Washington county. The undet-
lying rock is mainly the cherty limestone, and, as would be
expected, this plain is, in consequence, not entirely devoid of
chert. The chert exposures are usually confined to the banks

of the streams. The northern and northwestern portions of

S —— =
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this township are much broken, and in some localities chert
covers the ground in great quantities,

The topography in the wvicinity of Prairie Grove.—*The
business portion of Prairic Grove lies in 15 N, 31 W, the
southeast quarter of the southwest of section 18, though the
corporation includes a square mile, with the northwest corner
ol the southeast of the sonthwest quarter of scction 18 as
its center. As the name of the town implics, the surrounding
country was originally a prairie, but from this prairie there
arise, at no great distance, several isolated hills, and beyond,
skirting the southern, western, and southcastern horizons, are
mountains, Two miles directly west of the willage, South
Mayberry Mountain rises from the prairie; north of west,
North Mayberry Mountain, and south of west, Wolf Moun-
tain, three similar peaks.  Beyond these, to the west and
southwest, are the Cane [Till Mountains, over which the
Boonsboro road passes, in 15 N., 32 W., the northeast quarter
of section 27. The Cove Creck road, leading south from
Prairie Grove, passcs through a gap of that name in the Boston
Mountains, the highest point of which is in the northeast
quarter of scction 24, 14 N., 32 W, not far from the south
line of section 13. South of cast is Coal Bank Mountain,
and southeast, Sharp’s Mountain, both isolated elevations,
scparated from the main bedy of high land. The Pinnacle
is a sharp-pointed hill, lying to the south, Its basc covers
about ten acres. It has a limestone foundation, but is largely
composed of shale. Kast and northeast of Prairic Grove is
the valley of the Illinois River. Trom the center of the town
the land rises to the north, the institute building being at least
thirty feet above the stone at the corner of Buchanan and
Mock streets.  ‘This building stands about 100 feet above the
water of the Illinois River at the ford on the Farmingtou-
Prairie Grove road, West of Prairie Grove the land gradually

#The Survey is under many obligations to M. W, T. McCormick for valuable

information concerning the country about Praivie Grove.
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slapes to the bed of Mare's Creek or Muddy Fork, which, at
the ford on the Boonsboro road, is but thirty fect below the
corner of Buchanan and Mock streets in Prairic Grove. A
fine view of the vicinity of Prairie Grove may be had from the
summit of Wolf Mountain, near the center of scction 23, 15
N., 32 W. At the height of 310 feet above Prairie Grove there
is a perpendicular face of a sandstone bluff, twelve feet high,
from the top of which one may behold the adjacent prairic,
with its farms and town—a picture recalling that of the great
limestone plain about Farmington, as seen from the summit of
Kessler Mountain.

The topography of the Cane Hill yegion.—Irom the hill,

back of the house of Robert Parks, in 15 N., 32 W,, the south-

west quarter of section 27, on the Cane ITill Moeuntain, at the
height of 390 feet above Prairie Grove, a view may be had in
every direction excepting the south, where it is obstructed by
timber. To the north and northeast there is a great open
plain. The elevated land in the far distance makes an almost
continuous line, with the exception of an apparently twin-
peaked mountain. To the east and the west the horizon is
broken by mountains,

Boonshoro is situated in the east hall of section 8, 14 N.,

32 W. It lies in the picturesque valley of the Jordan, a tribu--

tary of the Barren Fork of the Illinois. On both sides of this
valley there are conspicuous bluffs of limestone from a quarter
to less than hall a mile apart, surmounted by rounded
hills. A quarter of a mile east of the Cane 11l mill there is a
hill which may be taken as a type of those in the immediate
vicinity. About its base runs a thick bed of limestone, while
its summit is capped with sandstone. Tooking north from this
hill there is, directly in the foreground, a rather contracted

valley, with rounded hills beyond, but a agrowth of trees pre-

vents an extended view. To the northwest, across the Jordan,
there is a hill, evidently of similar structure. Changing the
point of observation to a hill slightly further to the south
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(southeast of the mill), the rounded hills bordering the valley
on cach side of Boonsboro are plainly shown,  To the south-
cast high land obstructs the view.  East ol south the Boston
Mountains skirt the horizon. Waest of south likcwise, glimpses
may be had of the higher and more distant mountains of that
range.

The Boston Mountains.—The principal range of the Boston
Mountains enters Washington County from the west, south of
Lvansville, and follows an undulatory course through the
southern townships of the county. From the southwest quar-
ter of 13 N,, 33 W,, it tends to the northeast nearly to Hub-
bard Post-office, in 14 N., 31 W,, where it falls haclk rather
abruptly to the southern line of that township. Advancing
again to the north, in the castern half of 14 N, 31 W, itisa
second time deflected southward, then southeastward to Wins-
low, in 13 N.,, 30 W. Trom this point it curves through
the north half of 13 N,, 20 W,, and then passes from the
county in a southeasterly direction. Thus therc arc formed a
series of mountain recesses in which the head waters of several
river systems have their origin: on the north, the dillerent
branches of the Illinois and White Rivers systems; on the
south, Cove and lce's Creeks, Frog Bayou and their tribu-
taries.

These mountains form a notable barrier, and are nowhere
passed without a marked ascent. On the railway the ascent
between Brentwood and the tunnel at Winslow, a distance of
five miles, is 251 feet. The descent on the south side is much
more abrupt, amounting to 643 feet between Winslow and
Porter, a distance of six miles,

The elfect of this mountain barrier upon the climate is
well shown by the character of the vegetation: on the south
lies the cotton-growing country with its early spring and long
warm summer, while the region north of the mountains is
characterized by a vegetation similar to that of the States
farther north, and, owing to its altitude, by a long delightful
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spring and autumn and a comparatively short summer and
winter.

A road from Evansville ascends the mountains in 13 N., 33
W., in a southeast direction, crossing scction 27, until the
flat-topped summit is reached, after which it bears south, At
the highest point, near the line between sections 26 and 3%,
the altitude above Fvansville at Littlejohn’s mill, is 510 feet,
that is to say, about 570 feet above the ford of Last Fork, on
the road from Evansville to Greersburg.

There is another road which, leaving Evansville from the
cast, passes up the East Fork bottom for a few miles and then
ascends the mountain.  Once on the summit it follows a gen-
eral northeast coursc for many miles, finally uniting with the
road from Boonsboro to Cove Creek in 14 N, 32 W., section
27, Near Antioch Church the barometer shows an elevation
of 580 feet above the ford of the East Fork on the Evansville-
Greersburg road, while in 13 N., 32 W, the southeast quarter
of section 4, it marks 630 fect.

The road from Boonsboro to Cove Creek crosses the prin-
cipal mountain range in 14 N, 32 W, section 27, The risc
from the creck on the north side to the highest point reached
by the road is 310 feet, but to the east of the road the moun-
tain has a greater elevation.

The Cove Creck road passes through a gap a short distance
south of Hubbard Post-office, the highest point of which is 330
feet above the Archimedes limestone at Morrow’s Spring in
14 N,, 32 W, section 30. The ascent on the south side of the
mountains is up the bed of the creck, and for quite a distance
is comparatively gradual. The descent on the north is abrupt.

At Winslow the mountain range is pierced by a tunnel
1760 feet long,

The following may be taken as approximate altitudes,
based upon the railway levels to which barometrical measure-

ments have been added :
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Summit Home Ilotel, in 13 N., 350 W, the southwest
quarter of the southcast quarter of section 13, 1874 feet above
tide.

Dr. Albert Duunlap’s house, in the southeast quarter of the
southwest quarter of the same scction, 1934 feet.

Top of the hill south of this house, 2014 fect.

Mr. Woollum's place, east of the north entrance of the
tunnel, 1go4 fect,

Between the tunnel and Porter the railway crosses scveral
deep mountain gorges; bridge No. 1 is 113 feet high, bridge
No. 2, 119, and bridge No. 3, g8 fect.

The old Van Buren road, leading south from Winslow, fol-
lows the course of Howard’s Branch. This is one of the
steepest roads crossing the mountains.

Of the other roads leading from Winslow, that to Brent-
wood follows approximately the line of the railway; that to
Woolsey's crosses the mountains in a northwest direction, de-
scending into the bed of Winn's Creck, near Winn's Church,
where it joins the well traveled road leading northward from
Lee's Creek.  Still another road passes from Winslow in a
southwest direction, descending into the valley of Black-
burn’s fork of T.ee's Creek.

W hile the main ridge ollows the course herctofore indi-
cated, mention should be made of the clevated region betwecen
the West IFork and the Middle Fork of White River, in 14 N,
and 15 N., 20 and 30 W.

A short distance south of White Church in scction 10, in the
former township and range, the road up the valley of Middle
Fork divides; one branch continues up that stream and the
other following a course west of south ascends the mountains,
following, lor the greater part of the distance, the bed of
Greasy Creck. At Hobb's store, in the northeast quarter: of
section 28, the barometer indicated 360 feet above Middle
Fork at the beginning of the ascent.  Here the road again di-
vides, one branch passing ncarly west to Brentwood, the other
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following a southcast course until it unites with the mountain
road from Winslow to Sunset Post-office and Delaney.

In 14 N., 30 W, sections 14 and 15, there is a high point
known as Everett's, or Sugar Mountain. Its height is 750 feet
above the railway station at West Fork, which would give it an
altitude approximating 2100 feet above tide on the Gulf of
Mexico.

Between the Middle and the Main Forks of White River
there arc clevated ridges and spurs, extending in a southwest
direction from the southern part of 16 N., 2) W,

On the south side of the mountain Cove Creek has cut a
deep valley. The rise between the creek, at Mr, Clanton's, 13
N., 32 W, near the center of section 23, and the southwest cor-
ner of the southeast quarter of the southeast quarter of the same
section, is 360 fect, and between the same point and the * wire
road,” at Dale's, in the southwest quarter ol the southwest quar-
ter of section 25, it is 510 feet.  The highest point, however, is
near the center of this section, wherce the barometer indicated
630 feet ahove Mr. Clanton’s.

The Wedington Mountains—The road from Fayctteviile to
Cincinnati, by way of Ladd's Mill, crosses the Wedington
Mountains at the gap, near the Benton county line on the
northern border of 16 N., 32 W., probably in section 5. The
height of the gap is estimated al 290 fect above the ford of
the Tllinois River, while the ridge itself rises considerably
higher. '

The road to Cincinnati by way of Rhea’s Mill, crosses the
Riefr Mountain,

Fast Mowetain, Kessfer Mountain.

o PTG e e = A T

Looking nevth of cast frow near Rheats Ml
mountains in section 31 of the same township. The ascent
" from the mill is very steep, and the mountain side is covered
with detached sandstone fragments.  The highest point reached
by the road on the northeast quarter of the southwest gquarter

of section 31 is 350 feet above Rhea's Miil.  In this neighbor-
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hood there are some high sandstone bluffs.  Just sonth of the
township line there is one which presents a perpendicular face
50 feet in height.

The topography in the vicinity of Cincinnati.—An extended
view of the region about Cincinnati may be had from the top
of Strayhan’s'Mountain, which lies along the west line of sec-
tion 31, 16 N, 33 W. Its height is about 390 fect above the
creek at Cincinnati, although at its southern extremity it may
exceed 400 fect.  Looking to the northeast, Lower Round Top
Mountain and Upper Round Top Mountain and Wedingten
Gap, as a marked notch, are scen in the distance ; to the east
the county is high and mountainous; to the southeast is an
isolated point, known as Bell Mountain; to the south, high
mountains form the horizon; to the southwest are the prairies
of the Indian Territory ; while to the northwest are the brakes
of the Illinois.

Bell Mountain lies at the point of junction of sections 4, §,
8,9, 15 N, 33 W,, and rises about 400 feet above Cincinnati;
/. e., 240 feet above the surrounding country.

Six miles south of Cincinnati, the road to Evansville, after
crossing Ballard’s Creek, forks; one branch, continuing almost
due south, passes over Sugar Mountain,* while the other passes
around it by way of Salem Springs (Sexton Post-office). The
road which crosses the mountains ascends by a steep grade,
and then traverses a comparatively level tract through sections
28 and 33 of 15 N., 33 W. The main peak of the mountain,
however, attains a much greater elevation.  On the south side
the descent begins in 14 N., 33 W, section 4.

A list of the elevations along the line of the St. Louis and

San Francisco Railway is given at the end of this report.

*The local names given to the mountains are adhered to in this reporl. Un-
fortunately, these names are freguently repeated, both in this county and in other
parts of the State.  There are two Round Mountains in Washington county, viz. :
In 16 N., 29 W, and in 15 N, 30 W.  There are two Tox Mountains_ _one in 17
N., 29 W.; the otler, in 18 N., 29 W.; and two Sugar Mountains, namely, in 13
N, 33 W, and 14 N., 30 W, The latter, haowever, may be distinguished as Fver-
ett’s Mountain.



16 ANXUAL REPORT STATE GEOLOGIST,

CHAPTER 1L
HYDROGRAPHY NORTH OF THE BOSTON MOUNTAINS.

That portion of Washington county lying north of the
Boston Mountains is drained by two river systems, namely, that
of the White River on the east and that of the Illinois River, a
tributary of the Arkansas, on the west. The divide or water-
shed between these drainage basins passes through the western
tier of sections in 15 N, 30 W, and into 16 N, 30 W., where it
bends to the northeast, passing through the campus of the
Arkansas Industrial University at Fayetteville. Here the drain-
age from the south end of the main building passes into the
former system, while that from the north end of the same
building passes into the latter. T.caving 16 N., 30 W,, neat
its northeast corner, the water-shed follows in a general north
direction through the western portion of 17 N.,, 20 W,, Lhenr:u,_
veering slightly to the northwest into Denton county, 11ts
course, for many miles, is followed approximately by the St
Louis and San Francisco Railway.

TTe White River drainage—White River proper is fomwd
by the confluence of Main, Middle and W'cst. IForks in 16 N,
29 W., the union of the first two occurring 1n tl,le s.mll.hcust
qﬁ;u‘lcr of scction 21, while West TFork empf,u:s mto. 1.‘1?(:
enlarged stream near the northeast corner of scction 17. Main
Fork has its origin in many small branches flowing from the
Boston Mountains in 13 N., 25, 26 and 2y W. TIts general
course is to the northwest. Middle Fork, rising in the same
mountains, in 13 N., 28 W, flows in a course about parallel
to that of the Main Fork. Its principal tributary is Greasy
Creck, which flows into it in section 10, 14 N, 20 W.

The head waters of West Lork are likewisc in the Bosto'n
Mountains, in the southern part of 14 N.,, 29 W. [From this
point it flows northwest through 14 N, 30 W., east of north
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through 15 N., 30 W,, and thence in a general northeast direc-
tion to the White River. The most important tributaries of
West Fork are Town Branch, which flows castward between
the hills just south of Fayetteville; Mill Creek, which has its
origin in the southeast corner of 15 N, 30 W, and flows in a
southwest dircction through the north half of 14 N, 30 W,, and
Winn's Creek, which, rising in the southern part of the same
township, flows nearly north, joining the West Fork ncar
Wolsey's (Pitkin Post-office).

The V;llleyjs occupied by these three streams have been cut
down through many feet of nearly horizontal sedimentary
rocks, leaving an elevated, rugged region between them, After
its union with West Ifork, the White River flows in a very sinu-
ous course ; at first northwest, then north nearly to the northern
boundary of 16 N., 29 W., where it is abruptly deflected almost
duc cast, in which dircction it continues for nearly three miles;
it then bears northeast and is again deflected abruptly to the
northwest, in the northwest quarter of section 31, 17 N, 28 W,
forming a great bow, locally known as Oxlord’s bend; in 17
N., 29 W, section 15, occurs stiil another sudden deflection,
this time in a direction north of east, forming Johnson's bend;
again in 17 N., 28 W, section 18, there is an abrupt change in
the river's course to a direction west of north, Davis’ bend, in
which it continues until it passes into Benton county. Owing
to its sinuosity, it again appears in Washington county, cross-
ing diagonally the north half of section 18 of 18 N, 28 W.

The valley of the White River is rather narrow, with, as a
rule, bordering bluffs of limestone, in some instances from 150
to 200 feet in height. Occasionally, however, it broadens, as
north of Wyman and at Davis’ and Johnson’s bends, where
alluvial areas are enclosed. Of the tributaries of White River,
Richland, Brush, and War Eagle Crecks are worthy of men-
tion, Richland Creek has its origin in 14 N, 27 W,, and 13
N., 27 W., southwest of Huntsville, and flows in the general
direction so characteristic of Main Fork and Middle Fork,

G.—3,
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that is, to the northwest. Tt emptics into the White River at
Oxford bend, 17 N., 28 W, in the northwest quarter of section
31, The general course of Brush Creek is parallel to that of
Richland Creek. Tt rises west of TTuntsville, in 16 N., 27 W, and
unites with the White River in 17 N, 28 W, in the northwest
quarter of section 7. War Lagle Creck has its origin in the
region southeast of Huntsville, in Madison county. Only a
part of its course les within the limits of Washington county ;
it crosses the extremity of the northeast corner of the county,
passing in a northwest direction into Benton, but re-enters
Washington in 18 N, 28 W, the northeast quarter of section
15. Hence it flows in a sinuous general southwest course until
it reaches a point over two miles south of the county ling,
where it curves to the northwest and finally, after some mean-
dering, emptics into the White River in 18 N., 28 W, the north-
east quarter of section 18,

The White River is subject to occasional overflows, in some
instances the water rising many feet above its ordinary level. It
is probably for this reason that ils water-power is not generally
utilized.

As in all rugged countrics, there are numerous deep ravines,
opening into the river and creek bottoms, which, in times of
rain, serve as temporary walcr courses, being filled with rapid-
lowing torrents—active, agents of denudation which have
played an important part in this region,

The lllinots River drainage.—~NAll that part of Washington
county lying north of the Boston Mountains and west of the
Fayetteville water-shed is drained by the lllinois River and its
tributaries. The head waters of this stream are fed by numer-
ous small branches rising in the mountains in 14 N., 31 W. It
flows northeast, entering 13 N., 31 W, in section 34, not far
from Moffit Post-office (Billingsly). Crossing this section it
soon bears to the north, and from the northeast quarter ol sec-
tion 22 pursues a general northwest direction for many miles,

entering Benton county from section 23, 17 N., 32 W. The
[}
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river now makes a great bend and finally talkes a general south-
west course, in which it continues until its union with the
Arkansas in the Indian Territory. As, however, it finally leaves
Benton county, it touches the extreme western corner of
Washington county, cutting off a small part of the northeast
quarter of section 2, 16 N., 34 W,

Among the tributaries of the Illinois River the following flow
from the east: Swectwater Creck, Farmington Branch, Clear
Creek and Osage Creek. Sweetwater Creck cmpties into the
main stream in the north half of section 17, 14 N, 31 W,
Farmington Branch flows westward through the central part
of 16 N, ;g_‘\e\?., over the cherty limestone. Clear Creck has
its origin in scveral branches rising in the hilly region in the
southeast portion of 17 N, 20 W. It enters 17 N, 30 W, in
section 2g, and flows in a direction a little north of west into
the northeast quarter of section 2y, thence west of north to
ncar the center of section 22, from which point it bears north
of west to the center of the north half of section 21, whence
it flows in a general southwest direction to the castern
houndary of the south half of section 33, 17 N,, 31 W., and
then nearly due west to the river in the southeast corner of 17
N., 32 W, For the greater part of its course it flows through
a narrow valley in the cherty limestone, and its banks are
frequently stecp and covered with chert.  As in the region
drained by the White River, many deeply eroded gulches open
into this valley, rendering the surfuce quite irregular for some
distance back from the creek.

IMamestring Creek, a tributary of Clear Creek, rises in the
northwest corner of 16 N., 30 W., and flows for several miles
through the north tier of scctions in 16 N, 31 W. In sec-
tion 4 it bends to the northwest and emptics into Clear Creek
in 17 N., 31 W, the southcast quarter of section 33, near
Pegram’s mill.  Limestone and chert are the prevailing rocks,
the strata frequently outcropping in the bed and along the
banks of the strcam. There are, however, in both of these
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narrow valleys occasional widenings, forming alluvial bottoms.

Osage Creek, flowing in a southwest direction, crosses the
northwest corner of Washington county, entering in 18 N, 31
W., the northeast of section 29, and leaving it in the northwest
of scction 31.

The northwest quarter of 17 N., 31 W., is drained by Wild
Cat Creek, which, flowing in a northwest dircetion, empties
into Osage Creck. Its valley, with its accumulation of angular
fragments, partakes largely of the characters of those hereto-
fore described.  Brush Creck,* another tributary of the Osage,
drains, for the most part, that portion of 18 N, 31 W,, which
is included in Washington county. ;

Mill Creek, which has its origin in the confluence of Marr's
or Muddy Creek and Moore’s Creek in 16 N., 32 W, the north
half of section 34, lows ncarly north to the Ilinois, with which
it unites in the south half of section I1 of the same township.

Marr's Creek and its branches drain the region north, west
and south of Prairic Grove. Among its tributaries arc Blair's
Creek, flowing north from 14 N, 32 W., and Sulphur Springs
Creck, flowing from the southwest part of 15 N, 31 W,, and
the northwest part of 14 N., 31 W.

Moore’s Creek drains the region east and south of Rhea’s
Mill in 15 N., 32 W,

West of the Wedington Mountains, 16 N., 33 W. is drained
by Cincinnati Creck in the west and south, by a branch known
as Odel's or Packard’s Creek in the north, These streams
belong to the Tllinois drainage system.

The southwestern part of the county is drained by the
Barren Fork of the Illinois River, and by the East Fork, which
is known also as Evansville Creck. Barren Fork rises in the
mountains south of Boonsboro, in 14 N, 32 W. It flows
northwest through 14 N., 33 W. into Indian Territory, A

#As in the naming of mountains, there is a marked tendency to repeal the
names of crecks, even in the limited area of a single county. There are two Brush
Creeks and two Mill Creeks in Washington county. The local names have been

retained in all cases.
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tributary, known as Jordan Creek, has its source in the many
beautiful springs flowing from the Archimedes Jimestone at
Boonsboro, and in its vicinity, It unites with Barren Fork in
14 N., 33 W., section 23.

The Kast Fork branch of the Illinois is really a tributary of
Barren Fork. The general course of this stream in 13 N., 33
W. is northwest, although its head waters flow north, south
and southwest.

HYDROGRAPHY SOUTH OF THE BOSTON MOUNTAINS.

The drainage sonth of the Boston Mountains—Within the
limits of Washington county, south of the Boston Mountains,
there are numerous streams flowing in a southern or southwest-
ern direction, through deep valleys. Thesc are the head waters
of T.ee’s Creck and Frog Bayou, both of which empty into the
Arkansas River. The following are the most important: Cove
Creek, which rises north of Morrow’s school house, in 14 N,
32 W, It enters 13 N, 32 W, in section I, and after a south-
west course, it passes into Crawford county from scction 34.
Garratt Hollow Creek enters Cove Creek in this township from
the west, IFall Creek flows through 13 N, 31 W, from north
to south, and drains the west half of that township, while
Lee's Creek proper drains its eastern half, as it does also the
castern half of the township, 14 N., 31 W., in which it rises.
Blackburn's Fork of Lee's Creek drains 13 N., 30 W,, while
I'rog Bayou drains 13 N, 29 W,

Springs—ANs in all limestone countries, springs are abund-
ant throughout Washington county. The largest issue from
the Boone chert and cherty limestone, while many of value
are found gushing from the Archimedes and Pentremital lime-
stones.  The following, in the immediate vicinity of Fayctte-
ville, were gauged by Professor J. M. Whitham, of the Engi-
neering Department of the Industrial University, upon the (1;1£es
given.  Within the corporate limits of Fayetteville are three
springs of more than ordinary magnitude. Cato’s Spring (also
known as Harrison’s Spring, Big Spring and Spout Spring),
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is situated in a ravine at the foot of East Mountain. Here the
water issues from the Pentremital limestone. May 21, 1887,
its measured flow was at the rate of 12,067 gallons in twenty-
four hours.

Lewis’ Spring is near the line of the St. Louis and San
FFrancisco Railway, south of the depot, hetween Dixon and
Spring strects, This spring issues from rocks that immediately
overlic the Archimedes limestone. It docs not flow from the
edge of eroded strata, like the preceding, but is rather a welling
up of water. May 23, 1887, its flow was at the rate of 26,221
gallons in twenty-four hours.

Williams' Spring is in an east-west ravine that extends
through the northern part of Fayetteville, and, in its gencral
character, resembles Lewis’ Spring, but probably differs in its
geologic position, inasmuch as the sandstones near at hand are
very much disturbed, being completely turned on edge. May
28, 1887, it discharged 8607 gallons in twenty-four hours.

The largest spring examined, is situated in 17 N., 30 W,
the southwest quarter of the southwest quarter of section 15,
and is widely known as Johnson's Spring, or The Big Spring.
It wells up from the cherty limestonc, and covers an area of
perhaps an eighth of an acre. August 2, 1888, its measured
capacity was 2,345,067 gallons in twenty-four hours.  The
flow from this and two smaller springs is utilized for power at
Johnson's mill,  On this date the mill flume was also gauged,
showing a [low of 2,562,491 gallons in twenty-four hours.
This locality may, in the future, be very valuable from an
economic standpoint, as a source of water supply for the City
of IFayetteville,

Tn 16 N, 30 W,, not far from the center of scction 2, a fine
flowing spring issucs from what appears to be the opening of a
cavern in the Pentremital limestone.

At Elm Springs, in 18 N, 31 W., near the center of section
23, clear, sparkling walter gushes from the cher:y limestone,
forming many springs along the bank of a small branch, locally

—-
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called Brush Creek, a tributary of the Osage.  Several houses
of the village are supplied with water from them, and with the
necessary improvements these springs could be made a resort
of some importance. In 17 N., 28 W., ncar the northwest
corner of the southwest quarter of the northeast quarter of
section 7, in the bed of Brush Creck {not to be confounded
with that above meuationed), a short distance above its union
with the White River, there is a very large spring, called Blue
Water Spring. It issues from the cherty limestone,

Mention should likewise be made of the large, flowing
spring in 17 N, 32 W, ncar the center of section 36, [t issues
from the same limestone, at or very near its point of contact
with the Eureka shale. The water, as it flows from the rock,
seems to be accompanied by i current of air.

At the residence of Col. J. P. Neal, at Prairie Grove, there
is another beautiful spring, flowing from the same formation.
In the neighborhood of Boonshoro, too, there are numerous
fine springs gushing from the Archimedes limestone, and the
same is true on the south side of the Boston Mountains, in the
vicinity of Morrow’s school house, on Cove Creek.

Oceasionally, as might be expected, the sandstone form-i-
tions furnish water. Water issuing from the shales is, as a rule,
rather inferior for drinking purposes, owing to the salts carried
in solution,

IVells. —Ln some localities difficulty is experienced in ob-
taining an unfailing supply of water for domestic purposes.
Such is the case in the western portion of Fayetteville, partic-
ularly at the University and in its vicinity. The geologic for-
mation immediately underlying this region is mainly sandstone
above, followed by shale beneath, with the Archimedes lime-
stone underlying both, ani all dipping to the cast. The
difficulty is not entirely overcome in wells drilled to a depth
of over 100 feet, At the base of the hill, however, that is,
nearer the Archimedes limestone, an abundance of water is

casily and readily obtained at moderate depths,
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On the other hand, wells are sometimes dug and water ob-
tained in localities that excite more or less wonder, as for ex-
ample, on the summit of Kessler Mountain in 16 N, 31 W.,
the s-utheast quarter of section 36. At this place is a well
which passes through four fect of gritty sandstone and 13 feet
of shale. The top of the mountain, at this point, is less than a
quarter of a mile across and the strata arc practically horizon-
tal, yet the supply of water is unfailing.  This supply of water
is probably maintained by the porosity of the sandstones. On
Fast Mountain, near the corporation lines cast of Fayetteville,
a well thirty feet deep has been dug, on a NArrow shale bench,
above the Kessler limestone, in which therc is an abundance
of water. [ere, likewise, the strata are practically horizontal
and the well is within a few rods of the limestone blufl at the
edge of the bench.

The wells in the village of West Fork arc shallow, rarely
exceeding twenty feet in depth. In some instances the water
is so impregnated with calts derived from the shales as to be

unfit for drinking.

B
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CHAPTER IIL
THE ROCKS OF WASHINGTON COUNTY.

The loose soil, loam, clay and alluvium scattered over the
surface of Washington county arc simply the residuary prod-
ucts of the decomposition of the rocks, mingled herc and there
with decayed vegetation. The hard rocks of the county are
nearly all of sedimentary origin, that is, they were deposited as
sediments or silts, coarse and fine, in the waters of the ocean.
The coarser sediments formed the sandstones and grits, while
the finer scdiments formed the shales. That these rocks orig-
inated in this manner is shown by the ripple marks upon some
of them, by the manner of their stratification or water bedding
and by the remains of animals preserved in the rocks. These
fossil remains are nearly all the hard parts of such animals as
live in salt water: sharks’ teeth, corals, and shells of various
kinds. The only exception to the marine sedimentary origin
of the Washington county rocks is the coal and its accom-
panying shales. The coal is of vegetable origin, and the shales
adjoining the coal contain many impressions of ferns and the
remains of spiders. The coal and the fossils in the shales
accompanying it suggest that thesc few unimportant beds were
deposited in low marshy grounds.

The limestones arc made up largely of the debris of corals
and calcareous shells and animal skeletons of various kinds,
that were deposited over the ocean’s bottom.

Stratified rocks arce classified geologically according to
their ages, but petrographically they may be distinguished by
the nature of their scdiments. The subdivisions given below,

and used in describing the geology of Washington county, are

based partly upon the nature of the rocks and the facility with

whicli they can be distinguished from their accompanying

beds, and partly upon their fossil contents.
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The foilowing table gives the order and ages of the Wash-
ington county rocks. The various horizons are arranged in
their natural order:

THE FORMATIONS OF WASHINGTON COUNTY.
Barimy COALMEASURKS, .. XI1. Millstone Grit formation, including the mountain
shales, sandstones and grits.
XI. Kessler limestone,
N,  Ceal-bearing shale.
Ix. DPentremital limestone.
VIIT. Washington shale and sandstone.

VII. Archimedes limestone,

lr
LoweR CARBONIFEROUS {1 VvI. Marshall shale.

|

L

V. Batesville sandstone.
IV. Iayetteville shale.
[Il. Wyman sandstone.
II.  Boone chert and cherty limestone.
TIEVONIAN (7] i L. Lurcka shale,

Inasmuch as the limestones of this portion of Arkansas are
especially well marked and characteristic, the position of other
strata, as a matter of convenience, has been determined by
reference to them.

These rocks will be discussed in the order in which they are
numbered in the list above, beginning with the lowest or oldest

ones,
THE EUREKA SHALE.

Characters—The rock here spoken of as the Enrck;sha]e-
immediately underlics the Boone chert. Tt is a very black,
argillaceous shale and has a marked tendency to break up in
prismatic blocks. Lithologically it closely resembles the
Fayetteville shale, which occurs at a higher horizon. As yet
no fossils have been discovered in the Washington county
cxposures of this bed, and its identification depends upon its:
stratigraphic position.®

#The Ttureka shale is the same as the © Black Shale ? of Dir, Safford, in Ten-
nessee. It is referred by him to the Devonian, but the fossils found both in the Ten-
nessce beds, and in the Eureka shale of Arkansas, do not necessarily place this shale
in the Devonian, but would as readily admit of its belonging o the Lower Carbonif-
erous. Al Eureka Springs the Eureka shales grade into the overlying limestones,
which are, according to Prof. llenry 8. Williams, undoubtedly Lower Carbonifer-
s, _ J. €. BRANNER.
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Exposures in Washington county—This formation is well
exposed at Mrs, Cook’s Spring in 17 N., 31 W, ncar the center
of scction 32, on the road from Fayectteville to Cincinnali, by
way of Ladd’s Mill. At this point there arc scen beneath the
limestone bluff, 12 to 15 feet of dark shale, with hard, gray and
black layers.

In several places along the road farther west it appears, and
from the line of its contact with the limestone, there issue
weak springs. It is, however, casily overlooked, as large quan-
tities of flint fragments, working down from aboye, completely
cover the few fect that would otherwise be exposed,

At a lower level the shale is encountered in the excavation
for a tail race at Ladd’s Mill. Again, at the ford of the Illinois,.
beyond the mill, it occurs in the bed of the river. Ilere it had
been overlooked a number of times, but when the water is
clear and low it may be plainly seen, and its peculiar structure
recognized. To avoid the possibility of error picces of this
black shale were broken from the river bed and examined.

Siill further west, in 17 N., 32 W., near the center of section
36, below a magnificent spring which bursts from the limestone,
there are exposed from 12 to 15 feet of black and gray shale.

In the valley of the Illinois River, in the extreme northwest
corner of the county, ncar the Benton county and I[ndian Ter-
ritory linest in 16 N., 34 W., the northwest quarter of section 1,
and also in section 2, the cherty limestone is underlain by from
10 to 12 feet of black shale, showing the usual jointed struct-
ure and tendency to brealk up into prismatic blocks.

THE BOONE CHERT AND CHERTY LIMESTONL.

Characters.—The Boone chert and cherty limestone is.
characterized by layers of limestone, usually hard, compact
and gray, interbedded with chert, white or gray on a freshly
broken surface, but becoming brownish when exposed to the
weather. Tt may be traced over a large extent of country by
the chert fragments in the soil. In many places these frag-
ments completely cover the surface. While the stoniest of
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snch land cannot be used for the purposes of cultivation, it
generally affords a good growth of timber.

Near the water courses numerous small valleys and gulches
have been cut out, leaving between them hills and ridges with
steep slopes covered with chert fragments, Away from the
water courses the surface is flat.or slightly undulating, forming
what is locally known as a “flat woods " country, in which the
presence of chert can be frequently determined only by a very
careful examination of the soil, and usually the only guide is
a systematic examination of the wells. In passing, it may also
be remarked, that where this condition prevails, in all proba-
bility the limestone is overlain by a thin stratum of sandstone,
of which there may he no surface indications or exposures, the
evidence being mainly that derived from the study of a few
and widely separated well scctions.

Distribution.—The prevailing rocks along Main Fork and
West Fork, in 16 N., 29 W., as well as along the White River
proper, in the same township, and also in 17 N., 29 W., and 17
N., 28 W., aic the limestones and cherts of the Boone chert
formation. Along West Fork they appear in two or three
Tocalities in 16 N., 30 W., first in a blull' 30 feet high on the
cast b;mk,. in the southwest quarter of scction 25. Layers of
chert are here interpolated with those of gray limestone.  In
this blulf are several highly fossiliferous layers, in which crinoid
stems arc especially abundant, being often left in relicl on the
surface of the rock. Imprcssio.ns of large brachiopods are also
.quite common here,

At the second locality the limestone occurs in the bed of
the river near the north line of section 26; and the third
locality is at the ford of the ITuntsville road in the northwest
quarter of section 24. A quarter of a mile below the ford,
appearing at intervals in the river bank, near the center of the
scction, it forms a blufl on the right bank, capped with sand-
stone.
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From the White River valley in the northwestern portion
of 17 N, 28 W,, the cherty limestone formation has becen
traced westward, underlying almost the entire northern half
of 17 N,, 20 W., broken only by the shales and sandstones,
which rise island-like above it, forming Webber, Price and
Harp Mountains, the last of which is connected with the large
sandstone area lying to the south and west.

Some of the upper layers exposed in the northeast quarter
of the southeast quarter of scction 16, and also in the north-
cast quarter of the southwest quarter of section 4 in the last
named township, present a peeuliar appearance from the inscr-
tion of numerous angular fragments of fossils, chips of lime-
stone, chert, ctc., in the limestone, as a matrix,

Along the east bank of White River, in 17 N., 28 W,, as in
sections 7 and 18, the cherty limestone presents massive blulls
rising precipitously from the water’s edge to the height of 150
or 200 feet, broken by numerous ravines almost always desti-
tute of running water. Again in section 31 high blufts arc
found along Richland Creek near its confluence with the White
River. In one place at least there is a perpendicular wall of
rock rising dircctly from the water.  While the bluffs are
more pronounced and attain a greater height on the eastern or
right bank of White River, the limestone is by no means
wanting on the left, as may be scen, for example, below the
road skirting the river in the northwest quarter ol the above
named scction.

The road to Spring Valley and Hindsville, by way of
Macedonia Church, passes from (Goshen, in section 32, up the
bed of Dutton’s Creck. This stream (lows through @ narrow
valley in the cherty limestone, bordered by cliffs, which ap-
pear most prominently on the right bank. leaving this
valley, the road passes in a northwest direction, at first over a
sandy interval and then dgain on to a cherty soil, in the south-
west quarter of section 22, At the ford of Brush Creek, near
Macedonia Church, on the north side of the road, there isa
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bluff of limestone about 25 fect high. North of Macedonia,
the road to Spring Valley crosses and slirts flint ridges until
that settlement is reached in the northeast quarter of the

northwest quarter of scction 2.

Along the road leading southwest from Spring Valley to

ITead's FFord on the White River, chert is abundant. Asin
other parts of the county where chert ridges prevail, the
slopes are abrupt and the hollows have steep, and not infre-
quently precipitous declivities, while the tops of the ridges
contain arable land and are well-nigh level.  In the northeast
quarter of section 8, the road ascends a long chert-covered hill
‘nto the Brush Creek valley., Tlere, as in many other places,
the chert forms a natural macadam.

In 17 N., 29 W,, the northeast quarter of section 12, the
Fayetteville- Eurcka Springs road descends into the bottom
land, adjoining White River, over a series of. limestone layers,
while fragments of chert are scattered in every direction.
Although the chert is of common occurrence on the surface of
this region, it is only in the valleys and gulches, or in artificial
excavations, that its source is shown.

Nearly the whole of township 17 N., 30 W. is underlain by
‘this limestong, the exceptions bheing @ a narrow valley in which
the Fayctteville shalc prevails, extending across the township
in a dircction a little south of west, including parts of sections
24, 25, 26, 27, 34, 28, 33, 20, 32, and ending in section 31; and
4 mountain with shale at its base, which projects northward
from 16 N., 30 W, into section 35, with a spur extending into
section 30.

The country embraced in the sections extending east and
west through the middle of this township are very much
broken by chert ridges and ravines, rendering much of the
land worthless for agricultural purposes. In the northeast
quarter of section 27, cast of and near the railway, the Ifayette-
ville-Springdale road passes around a low bluff of limestone

with the characteristic cherty layers, dipping at a low angle in
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4 direction east of south, This is interesting as showing the
shale in the valley to the southward to be really above the
limestone, although found at a lower level.

Tmmediately west of the railway, in the northeast quarter

of section 27, and the south half of section 22, and skirting

the left bank of Clear Creek, there is a high bluff containing
much chert, but capped with a thick gray limestone (25 feet),
which furnishes material suitable for the manufacture ol good
lime.

The northern tier of sections of township 17 north, 30
west, and the sonthern ticrs of the township north of it, alford
good, level or slightly rolling land. Irom the wells chert and
limestone are taken. Tt is possible that the thin layer ol sand-
stone already mentioned as covering the limestone, and to be
hereafter deseribed, prevails in this region. That it does in
certain localitics, we have positive evidence, not only from
fragments found in the soil, but from the rock itsell taken
from cxcavations.

North of Fayctizville, in 16 north, 30 west, the cherty
limestone first appears in a ditch a few yards east of the Fay-
ctteville-Springdale road near the township linc. IFrom this
point it may be traced westward, through sections 4 and s for
a mile and a quarter, where it bends to the southwest, under-
lying the west half of section g, all of section 6, a large por-
tion of scction 7, and most of the northwest quarter of section
8. The interesting features of this region are: first, the occur-
rence of sandstone upon the limestone in the north half of
section 7, and also in the northwest of section 8 and to some
extent, probably, in the sections 5 and 6 lying north of thesc;
second, the occurrence of a bed of gray shale eighteen inches
thick interpolated in the limestone, as shown in a well near the

township linc in section 4, a section of which is as follows:

Soil s e . 8 fect,
T A ERERE ..o oo eeressncecsriserecpesmcmmes A ST S s U feet.
7L 11 [ ———— 18 inches.
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In the section of a well in 17 north, 30 west, the southwest

west quarter of section 35, which shows

quarter of the south
one, followed below by cighteen inches-of

three feet of limest
gray shale, with cherty limestone at the bottom.

All of township 17 N, 31 W. is covered by cherty
limestone, The southern half of the township is, for the most
and chert ridges and ravines follow one an-

part, very rough,
Through these hills Clear Creek

other in rapid succession.
flows in a gencral southwest course through sections 24, 25, 26,
27 and 34, then in a nearly west courst through sections 33, 32

rement shows some of the ridges, as

and 31. Baromctric neasu
o be from 120to 140 feet above the

for example, in section 35, t
bed of the creck. Tt mustnot be supposed that the ridges here

mentioned have resulted from the clevation of strata: they

are, like all the hills of the county, due to erosion, or wearing
away by streams of the surface of the country more rapidly
in some places than in others.
Arable lands arc found at v
botlom, and in places cven on the tops of the ridges, consider-
able areas are found, comparatively frec from chert, or where

the cherty fragments are not large enough or abundant enough

arious points in Clear Creek

to impede the plow.
The comparatively level land, k
tends from the northeast corner of this township (17 N., 31

W), in a southwest direction, to the vicinity of Wheeler Post-
section

nown as “fat woods,” ex-

office (southeast quarter of the southeast quarter of
20), broken in section 15 by wild Cat Creek, which strecam is

bordered by cherty ridges.

In township 16 N. 3T W. chert and limestone occur
along Mamestring Creek. The limestone exposed in a small
guarry on the north bank of the creck in the northeast quar-

ter of the southwest quarter of scction 1, secms to be of ex-
cellent quality, of a gray color, hard and compact. Similar
limestone outcrops in the banks of a braunch of this creek, in
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the southwest quarter of the northwest of the same section
At the latter point, it has been quarried and burnt fo;‘ lhixlnlc .
The old Fayetteville-Cincinnati road, in the southeast q1.11r-
ter of section 15, bears to the southwest, following I‘ur-ovelj a
half a mile the bed of Shreve's Branch, in which both limesto ['
and chert arc exposed in place, while in cvery dirchct’zt
cherty fragments occur in the greatest abundance. Trom ;hn*
northeast quarter of the northwest quarter of section 22 thiL
road follows the Farmington DBranch (with which ‘3}11'::\»'{:"?
Bl'a‘nch is united), until it reaches the llinois River hl*‘or th:
entire distance chert fragments prevail, with o(;czlsimml ex-
posures of hard gray limestone, This limestone is especiall
well shown near the point of crossing of the road and the inff
section line between the southeast and southwest quarters tof
section 16.  North of the road it occurs in the bed of a small
stream, while south of the road, and a little to the W{“-it(it
occurs in the bank of the same branch. This rock is ucn:'lr
flj](_l crystalline, and its layers are of considerable th{ck:c;i
the character of the rock indicates that a good qualit ‘0;"
lime could be manufactured from it.  The entire Lhickncqz of
the out_crop here aggregates about fifteen feet.  Again ngthc
ft.)rdl of the Illinois River, in section 19, on the :'astlbank a
similar exposure appcears, adjacent to the road and at the b':%
of a chiert-covered bank, TFrom TFarmington, which lies i-n ;h=
northwest quarter of the northwest of sect’ion 20 w;’thar(vl
to the ford of the Illinois River, in the llt'Jl'th\‘L’.(;St ;.111ar.tcr
of scction 31, chert is of common occurrence, but it is .nul in
sufficient quantity to depreciate the value of the land h)l’ agri-
cultural purposes until the vicinity of the river is 1'each§::d
Th_c general appearance of the surface is similar to that hcrc~l
tofore described as “flat woods "—a reddish soil containing
small chert fragments, and producing well both fruit and gl’ailf’
The chert is exposcd in these lands only in the slight holiow“;
or washes. Ior the entire distance the inference is forcec‘l

llpo]l th(’. ﬂhhf rve t at }l{.. i g p
w} T h 15 traversin the u er 0!‘[101‘1 0‘
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the cherty limestone from the occurrence, often at frequent
intervals, of either a sandy soil or of sandy fragments, and es-
pecially is this the idea impressed upon him in section 29. .

At the ford of the Tllinois River, on the Farmington-Rhea's
Mill road, above mentioned, the limestone forms a ledge along
the banks of the river. In its general appearance and char-
acter, it resembles this rock as elsewherce described.  There
are cherty layers upon the upper surface of the ledge. The
banks at this placce are very cherly, reminding one of the chert
barrens further north.

This same limestone is characteristically shown on the
Fayetteville-Prairic Grove road at Walnut Grove Chu?-ch, 111‘15
N., 31 W, in the southwest quarter of section 3, and in section
4 the great accumulation of cherty fragments on tl_}c banks of
4 small stream recall the chert-covered hills along Clear C.rc{:k.
This is repeated in a more proncunced way less than a 1.1111() to
the westward on the road from Prairie Grove to Farmington.
The region in the vicinity of Prairie Grove (section 18) is un-
derlain by the Boone chert and cherty limestone, so that chert
fragments abound just north of the village. A well 75 1(cct
and 8 inches in depth, drilled at the residence of Dr. 15 G.
McCormick, in the southwest corner of the southeast quarter
of the northwest quarter ‘of scction 18, is said to have passed
through 69 feet of limestone and chert, and 6 feet 8 inches of
white sand. It was impossible to obtain samples of this so-
called white sand for examination, but in all probability it was
not sand in the usual sense of the word, but rather the finely
broken fragments of a certain layer of the limestone, which
has been encountercd elsewhere, whitish in color, with a
decided tendency to crumble into fragments, thus forming
calcarcous and not siliceous sand, as was thought by those who
had seen it. |

Near the line between sections 5 and 6, of township 15 N,,
31 W., north of Prairie Grove, along the left bank of the
Tllinois River, there is a well marked blull of gray limeston.c,

T
e
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rather thick-bedded toward the base where it is covered by talus
below, but more thinly bedded above and with numerous cherty
layers. Viewed from below, it presents the appearance of a
great wall, The distance from its top to the bed of the river
is 50 feet. On the opposite bank a short distance down the
stream, there is another bluff. Crossing the river and ascend-
ing the right bank, on the road leading from Viney Grove,
through section 3, to the Farmington and Prairic Grove road,
vast quantities of chert are encountered, the surface being so
completely covered with it as to resemble a fall of snow,

Northwest of Prairie Grove, in 15 N, 32 W., in the south-
west quarter of section 12, ten feet or more of gray thin-
bedded limestone outcrops in the bank of Marr’s Creck, close
to the road. In this section excavations for wells show that
the limestone is overlain by a gray shale.

In the southern part of 16 N.,, 32 W,, the Fayetteville-
Rhea’s Mill road traverses a level or slightly rolling tract un-
derlain by this limestone. The soil is rich, producing wheat,
Indian corn, clover and grasses. Twenty years ago it was a
prairic overgrown with grass, sumach and sassafras.  In scction
28, the Northwest Arkansas Mining and Smelting Company has
put down five shafts in prospecting forlead ore, The dumps of
these shafts show that they have penetrated chert principally,

West of Wedington, along the Cincinnati-Wedington road,
chert is of common occurrence, In 16 N, 33 W., sections
11 and 12, the surface is rolling and (linty, producing wheat,
corn and oats. Of the forest growth in this locality mention
may be made of black-jack, hickory, locust, post-oak and
walnut, Through sections 14 and 15 there are chert barrens
to the south of the road, but to the north there is rich valley
land, Continuing south from the southwest quarter of section
15, a large amount of cherty debris is encountered in descend-
ing the hill, above Maore’s mill, in section 28.

The clu:rt; limestone also occurs in the vicinity of Cin-
cinnati, At Hiram FFulmert’s residence, on the bank of Cincin-
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nati Creck, at the base of a sandstone-capped hill, a well has
been sunk for 18 feet through chert and a very compact and
somewhat crystalline limestone. A sandstone ridge extends
through Cincinnati in a northeast and southwest direction. It
is safe to say that the ridge is underlain by this limestone.

In the northeast quarter of the northeast quarter of section
31, there is a feebly marked, sandstone-capped mound, an out-
lier of the ridge just mentioned, around which chert has been
plowed up, as well as thin fragments of very fossiliferous lime-
stone, having a metallic ring, when struck, and a pecuiiar odor
when freshly broken,

West of the Masonic Hall and school-house at Cincinnati,
in the bank of Bound's Creek, sandstone and shale, with lime-
stone beneath, are scen dipping nearly south, at a high angle.
North of Cincinnati there is a series of chert ridges between
the drainage basins of the various streams flowing into Cinein-
nati Creek. In 16 N, 33 W,, the northeast quarter of section
20, a4 bluff of limestone, twenty to twenty-five feet high, skirts
the right bank of the creek. There are bluffs also near the
north line of scction 6, but they are probably in Benton

county.

Southeast of Cincinnati the road to 13oonshoro crossces the

upper layers of the limestone near the south line of the town-
ship. South of the village, along the road to Summer’s store
and Dutch Mills, both chert and limestone occur.  In 15 N,
33 W,, the southwest quarter of section 4 and the northwest
quarter of section g, the road passcs over a flat surface of gray
crinoidal limestone for at least a half a mile. South of Sum-
mer’s store, in section 16, fragments of both sandstone and
chert appear, but there can be no doubt that the underlying
rock is limestone, The well at Mr, Price’s, in the northwest
quarter of the northeast quarter of section 21, is in chert and
limestone,

Descending from Sugar Mountain into 14 N! 33 W., lime-

stone and chert are again encountered, Near Mr. A. I, Lit-

e e om0 T
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tle’s house, presumably in the southeast quarter of section g,
two streams unite, each of which flows over a bed of solid
limestone. Ascending the hill to his house, the rock becomes
somewhat shaly, and soon passes into chert. Approaching the
Barren Fork bottom, accumulations of chert are still apparent
on the slopes and banks of the streams, as near White Rock
school-house.

Chert covers the country about Dutch Mills, nor is it lost
sight of until the East IFork of the Illinois River (Evansville
Creek) is reached in 13 N., 33 W., scctions 15 and 16, south of
Greersburg. On the road, in the southwest quarter of the
southeast quarter of section ¢, just east of the State line, the
limestone is exposed in the open country.,
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CITAPTER 1IV.
THE WYMAN SANDSTOXNE,

The Wyman sandstone is so named from Wyman, a station
in Washington county, on the Pacific and Great Fastern
Railway, near which this rock occurs. It extends along
the banks of the White River, four and a half miles cast of
Fayetteville, and occurs in the vicinity of the Wyman school
house.

Characters.—Its characters are well shown in a quarry
two and a half miles northwest of Fayetteville, [Iere, as in
several other localities, its thickness is from two to three feet,
although an examination of well sections leads to the opinion
that it is occasionally from six to nine feet. It is rather
soft, and on a weathered surface is of a yellowish brown color,
but where freshly broken its color is much lighter. It does not
present the indurated appearance of many of the sandstones
found at a higher level, especially those on the hills and moun-
tains.

Position.~The Wryman sandstone in many localitics
separates the Boone chert and its accompanying limestone
from the Fayectteville shale.  The extent of this rock is as yet
undetermined, but it certainly appears in widely separated
localities, and for that reason is thought to be of considerable
persistence,

It frequently forms a layer from two to three feet thick,
interpolated just beneath the uppermost layers of the lime-
stone, or between the uppermost layer and the black shale
above., These sandstone layers are very noticeable on the
banks of White River near the section corner between 8§, g, 16,
17 of township 16 N., 29 W,, not far from Wyman, along the
southern bank of West Fork in the same township, and on the
northern bank of White River in sections 3, 4, 8 and 9.
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In 16 N., 30 W,, this sandstone crosses the Elm Sprirgs
road, on the line between scctions 5 and 6, extending in an east
and west direction. It must be admitted that a layer of its
thinness is traced with considerable difliculty, and as the strata
are here practically horizontal, it is only where it approaches
the surface, or is cxposed artificially, that its presence can be
detected, and oftentimes, at best, only by loose fragments,

In the southwest of the northeast of section 7 a quarry has
been opened upon the Wyman sandstone. The total thickness
of the stratum at this point is about three feet, and it rests
directly upon limestone. It breaks into layers of convenient
thickness for building purposes, and near the surface, where
exposed, is of a yellowish brown color, becoming lighter, how-
ever, beneath., Surface indications go to show that this rock
extends westward through section 7, joining the sandstone
arca in township 16 N., 31 W. A well dug in the southwest
corner of the southwest quarter of the southeast quarter of

section 7 shows the following section :

I, Soil v i e 4 feet.
Blackshale: s pos sasway g 0 feel:
Decomposedrock................. I foot,

4. Sandstone, about........ . 000 3 feet,

8. CHEFF lIEEEONE c vy s s 8 feet.

Depthsof well v snowasmmms 22 feet

In township 16 N., 31 W, this formation is exposed in the
ditches along the Ifayetteville-Cincinnati road on the line be-
tween sections 13 and 24, where it shows the characteristic
light yellowish brown color. Tt is the prevailing rock in sce-
tions 13 and 14, the southern half of 11 and a portion each of
the north half of 23, the north half of 24, the west hall of 10
and 13 and the north half of 12 of this same township and
range,

The following well sections compiled by Mr, N. F. Drake
would indicate that the sandstone in this township is consider-
ably thicker than in the other localitics examined, and that it
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here covers a greater area than clsewhere in the region exam-

ined.
(1.) Section of a well in 16 N., 31 W., the northeast quar-

ter of the southeast quarter of section 11,

L SEIENE B s 1 $OGE
2. Soft yellow sandstone .. = 4 feet.
2 Red gliesmmmnssmmanesmmanmsn FHIEE
4. Bluc and gray limestone ... .. ... 8 fect,
e Clitfhnesenns seomassmmu: BIIGEE:

Depth of wellooo oo 24 feet

(2.) Scction of a well in 16 N., 31 W,, the southwest quar-
ter of the northwest quarter of section 14.

1, Soiland yellow glag ivpsmsnsses b feet:
2. Alternate layers of sandstone and

BV . oo e e 10 Rl

3. Hard bluc limestone .. .. e B feet,

Depth of well .3 .21 feet,

(3.) Secction of a wcl] in 16 N3 \\’ tlu. southeast quar-
ter of the northeast quarter of section 15,

v Soif ided Blafessssmasismmsseme 20 EEE
2. Soft yellow sandstone .. ... 10 feet.
3. Limestone and flint.nnen 2 feet,

Depth of well e 32 feet

(4.) Section of a well in 16 N., 31 W, the southwest quar-

ter of the southeast quarter of section 11.

I Seiland yellow glay s s de  Téek
2. Sandstone ... et e . 3 feEt,
gy Bedwlay wsgmagresmsessesases 2 D0k
4. Blue and gray limestone . ... 12y feet,

Depth of well ... oo 214 feet,

=%
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(5.) Section of a well in 16 N., 31 W., the southwest quar-

ter of the northeast quarter of section 12,

1. Soil and clay. .ot e 4 feCE,
2. Soft yellow sandstone... ... 4 feet,
35 Yelloweldy oo Feieek,
4, Soft yellow sandstone......... ... 2 feet,
I 5 PRSP SN POPNPYOR . - - -
6. Limestone... .. ... 9 feet.

Depth of well... ..20 feet.

The Wyman aand«.lone 1150 occurs on the I‘El retteville road
Yy ¥

east of Farmington, along the line between sections 23 and 20,

and undoubtedly extends across the first named section, being
in all probability a continuation of that found on the south side
of the Ifayetteville-Cincinnati road before mentioned. West of
Farmington the sandy character of the soil, together with the
fracments of sandstone, indicate the presence of a thin layer
of this formation.

This sandstone appears also in the limestone area of 17 N.,
30 W., in scveral localities: in the southeast quarter of
section 14, in the center of the north half of section 25, in the

Nat arca skirting the foot of the mountain in section 36, and

in the road near the half section corner between sections 33,
14, from which point, judging from surface indications, it passes
northeastward through the north half of section 34, bordering
the valley underlain by the Fayetteville shale, to the railway.
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CHAPTER V.
TIHE FAYETTEVILLE SHALY,

Characters—In Washington county the Fayetteville shale
is the principal formation lying between the Boone chert and
the Archimedes limestone, It rcceives its name from its
occurrence in the valleys about Fayetteville, especially those
of the West Fork of White River and its tributaries.  While
the prevailing color of the Fayectteville shale is black, as in
most instances where it has been recently exposed, it may be
of a bluish or even a yellowish brown color.  From a litho-
logic standpoint, however, it cannot be distinguished from
any other black shale, its variability in color upon exposure

to the air, the presence of concretions, its breaking up into

prismatic fragments, are all common to other similar rocks.
In its general appearance the Fayetteville shale resembles
quite closely that overlying the Pentrcmital limestone, which

is coal bearing, and for which it might easily be mistaken.

There is, however, this difference: while the one is almost, if

not completely barren of fossils,® the other, especially in the
layers near the coal bed, is usually very fossiliferous. Certain
layers of black limestone are found northeast of Fayetteville
in close proximity to the Boone chert, which are, however,
unusually rich in brachiopod remains, Especially Spirifers. As
a rule it can be casily recoguized by its position between the
two limestones mentioned.

FLocalities.—The following is a list of the localitics in

Washington county at which the Fayetteville shale is ex-

poscd:

In the West Fork valley. In 15 N, 33 W.

Tun township 16 N., 30 W. At the foot of Dell Mountain.
| 3

#Twa specimens of Orthoceras, said to have been found in this shale, have

been seen by the auzhor.
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In the vicinity of Fayetteville. In 14 N, 33 W.
In Sulphur Spring Mountain. In 13 N, 33 W.

At the base of Millsap’s Mountain, At the ford of Evansville Creek.
In the valley of Town Branch,  +  In 16 N, 20 W.

At the base of Kessler Mountain, In the valleys of the Main, Middle and
Tnrg N, 31 W. West Torks of White River,

In 15 N., 32 W, In 17 N, zg W.

At the foot of Wall Mountain. Iniy N, 28 W.

On Cane ITill. At the base of Gilliam Mountain, near
In 16 N, 32 \W. Goshen.

Wedington Gap, In 17 N., 20 W, west of White River.

In 16 N., 33 W.

In the valley of the West Iork of White River the Fayette-
ville shale appears in 15 N., 30 W., & mile and a halt north of
the village of West Fork, and continues northward, covering’
an area varying in width from half a mile to four miles, at the
line between 1§ N., 30 W,, and 16 N, 30 W. It is the under-
lying rock of fully three-quarters of 16 N., 30 W., appearing
to the least extent in the northeast quarter of that township
and range. Rising above this shale are numecrous elevated
points, as Brooks, Baxter, Miller, Kessler, Washington, Ar-
chias and Millsap's Mountains, and the island-like masses seen
to the south and west of Fayetteville.

The Fayetteville shale occurs both north and south of
University Hill, and south of the following elevations: the
bench upon which the business portion of Fayetteville stands,
East Mountain and Pierce Mountain, and the sandstone arca
between them. It also occurs beyond the high ground imme-
diately north of Fayctteville and enters the corporation along
the line of the St. Louis and San Francisco Railway.

In the southwest quarter of secction 24, Sulphur Springs
Mountain is a curious conical hill of Tayetteville shale, attain-
ing a height of 150 to 175 feet above the West Iork River
bottoms. This hill is almost entircly if not quite composed of
shale, and is furrowed by ravines from its summit to its base,

in consequence of which its structurc is well shown,




44 ANNUAL REPORT STATE GEOLOGIST.

Tn the hill just mentioned, the shale is black at its base and
brownish higher up, while the slope and summit are covered
with loose fragments of sandstone, :

In section 18, around the foot of the northeastern slope of
Millsap’s Mountain, there is a great exposure of black shale
whose outeropping gives a weird appearance to the landscape ;
for, owing to the want of soil, there has been but a scanty
growth of vegetation, consisting now of scattered, dead and
dying scrub oaks. Beginning at the small stream ncar the
northeast corner of the northeast quarter of the northwest
quarter of this section, the black shale continues for 60 feet up
the mountain side, where it is succeeded-by a brownish or a
drab concretionary shale, Black shale is also exposed in the
northwest quarter of section 19 at the base of the same moun-
tain, where the Farmington and Cincinnati roads fork, and for
some distance along the latter road.

In the valley of Town Branch, south of IFayetteville, there
are numerous exposures of the Fayetteville shale which, on
account of its blackness, has led to the popular beliel that it
contains a bed of coal, Therc may be carbonaceous layers
an inch or two in thickuess in this shale, but there is no cvi-
dence whatever of the existence of a bed of coal of a work-
able thickness.

The Fayetteville shale is also exposed at the base of Kess-
ler Mountain, on the west side, in 16 N., 31 W., sections 24,
28 and 26, and underlies portions of sections 35 and 36 of the
same township. At the southern extremity of the mountain
it is well shown along the road in 15 N,, 31 W., the northeast
quarter of section 1. It also occurs along the Iayetteville-
Prairic Grove road in the northeast quarter of section 3, but as
the country is comparatively flat and unbroken, the exposures
are but inconspicuous outcrops. After an interval of Boone
chert and cherty limestone, this shale is again met on the
same road at the ford of the Illinois River in section 9. A
short distance below, at the ford of the Prairic Grove and

b
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Farmington road in scction §, it is exposed in a bank about 10
feet high, resting directly upon a limestone bed of the Boone
chert group, which appears near the water's edge. The Wyman
sandstone docs not appear in this section.

In 15 N, 32 W, this shale appears in the northeast quarter
of section 23, at the foot of Wolf Mountain, where the road
from Prairic Grove to Boonsboro turns to the southwest. At
this place it is covered by sandstonc debris. A well on J. I
Bennett’s place, in the southeast quarter of the northeast quar-

ter of this section, passes through the following:
Clay SOl oo coeceiinis e sssssssissesssssssine oo 3 feet.
L.00SE SANASLONC ... oo corererrs woseer - 5 L
Biludle dhalle: . ommpaapamssmmmmmea TR
18 feet.

The road crossing this section diagonally from northeast
to southwest, leads up the mountain side and descends in the
southwest quarter, Iere again the shale is encountered on
the hillside above Liberty school-house. In making the
ascent to the first bench of the Cane Hill Mountain, which is
140 fect above Prairie Grove, the road passes over a clay in
the northeast quarter of section 27, which, when wet, renders
it almost impassable. This clay has probably resulted from the
decomposition of the Iayetteville shale, although it is here
concealed beneath the thickly strewn sandstone fragments.

Ascending the mountain from the ford of the Ilinois River
near Ladd's on the Tadd’s Mill-Cincinnati road, the black FFay-
etteville shale occurs in the Wedington Gap, 230 feet above
the river. At this level it is in the form of loosc fragments,
which, as is characteristic in this region, have worked down
the mountain side and mingled with the debris of the Boone
chert and the sandstone that usually overlies it. At the
height of 260 feet, in 16 N., 32 W, the northcast quarter of
section g, 3% fect of very black shale is exposed in the road.
Still ascending, shale is soon met again and continues to the
summit of the gap, where there is a large exposure 300 feet
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above the Illinois River. Descending on the west side of the
mountain, the black shale occurs above the cherty limestone,
in the southwest corner of section 6, half a mile northeast of
‘Wedington,

On the road from Cincinnati to Boonsboro, near the foot
of the Wedington Mountain, soon after leaving Cincinnati
Creek, and not far from the line between townships 15 N., 33
W. and 16 N., 33 W., the upper layers of the Boone chert and
cherty limestone appear. Above the limestone, the slope is
covered with sandstone debris, yet the occurrence of small
pieces of black shale is an indication of the presence of the
Tayetteville shale in this locality,

Again in 15 N., 33 W., the northwest quarter of scction 9,
at the foot of an isolated elevation known as Bell Mountain,
and adjacent to the road from Cincinnati to Dutch Mills,
several cxposures of Fayetteville shale are visible. Thesc
patches present the usual characteristics of thinly laminated,
argillaceous rocks: the jointed structure, and the disintegra-
tion under atmospheric influences, into small thin fragments.
The thickness of the shale visible is 30 feet, but it is probably
thicker, for both the top and the bottom of the formation are
covered with loose fragments of sandstone derived from the
disintegration of the sandstone beds of the mountain above.

On the direct road from Cincinnati to Dutch Mills, black
shale is met, above the cherty limestone, in descending the
mountain in the northern partof 14 N, 33 W., not far from the
line between scctions 3 and 4.

In 13 N., 33 W,, the Fayctteville shale oceurs in the vicinity
of Evansville, at the ford of Evansville Creek, on the line be-
(ween sections 13 and 16, three-quarters of a mile north of the
town. The outcrop here dips castward at an angle of about
59 Near Littlejohn’s Mill, at Evansville, thin-bedded sand-
stone appears 70 feet above the creek, which indicates the

approximate thickness of the shale deposit.
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In 16 N, 29 W., this shale skirts Round Mountain and
the foot-hills of the ridges bordering Main Fork, Tt is the
prevailing rock in the valley of Middle Tork, and underlies
a considerable area in the West Fork valley, adjoining that al-
ready described in 16 N., 30 W. It also continues up the Mid-
dle Fork valley into 15 N., 29 W., where it is exposed in small
streams and up the Main Fork valley into 15 N, 29 W. and
15 N, 28 W. At Elkin’s station (Hood Post-office), weil scc-
tions show that there are from twelve to twenty feet of black
shale resting upon the Boone chert and cherty limestone.
From this point there are frequent exposures along the river
banks te Durham, and cven beyond that town.

This Fayetteville shale, in 17 N,, 29 W., forms a narrow
band extending nearly east and west through the centers of
sections 23 and 24, projecting southward, however, in the west
half of 23 to the river. It now follows the course of the stream
to the fault, near the corner of scctions 14, 15, 22 and 23.
From the castern hall of 24, it may be traced in a southeast
direction into 17 N., 28 W., the south half of scction 19.

At the foot of Gilliam Mountain, in the last named town-
ship, there is an cxposure of Fayetteville shale about fifty feet
thick. The mountain side is covered with sandstone debris,
and some of the larger flat slabs now rest on the shale.

On the west side of White River, the outcrop of this form-
ation follows a general north-northwest course, through the
center of 17 N., 29 W., skirting the sandstonc ridges and the
bases of Ilarp, Price and Webber Mountains,  Shale also ap-
pears in the ravincs extending back from the White River
valley near the southern boundary of this township, in scctions
32, 33 and 34.

In the western part of the township, this formation again
appears in sections 19 (extending into section 20), 30 and 31.
IFrom this point it might be expected to continue in a northeast
direction to the vicinity of Price Mountain, but the hard rocks
are hidden by the surface clays. The arca of shale, however,
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continues westward into 17 N, 30 W, sections 24 and 25,
thence in a southwest direction, occupying the area already
given in describing the boundaries of the Boonc chert and
cherty limestone in that township,

Thin beds of black iimestone occur in the lower portions of
the Fayctteville shale at the basc of the mountain in 15 N., 30
W., section 3, and black concretionary limestone laycrs are
reported by Mr. Harris as being by no means infrequent in 16
N, 29 W, and 17 N., 29 W, especially within twenty-five feet
of the cherty limestone.

«Tn the northwest quarter of the northwest quarter of sec-
tion 27 of the latter township, on G. W. Bowman’s place, this
black limestonc is represented by a layer about a foot in
thickness. 1n it are small cavitics lined with calcite crystals,
and containing a small quantity of petroleum,”’—HARRIS.

In 17 N, 29 W,, section §, a thin bed of coal of no value
was struck in the bottom of a well near the junction of the
half section and township lines. Having been dug into in
many localitics in this and the township south of it (16 N., 29
W.), it is safe to say that the Fayetteville shale has becn scen
from top to bottom, and that, so far as these townships are
concerned, it is not coal-bearing.

TFurthermore, a careful examination of many other locali-
ties in the county shows that the conclusion regarding a single
township, admits of a more extended application, viz.: That
the Fayetteville shale, in so far as Washington county is con-

cerncd, is not a coal-bearing formation.
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CHAPTER VL
THE BATESVILLE SANDSTONE,

Character—The Batesville sandstone is the next formation
above the Fayetteville shale described in the preceding chap-
ter. This is a coarse sandstone varying somewhat in color
from gray to brown.

In thickness it varies from 10 to Co feet. It is sometimes
more or less massive, but it usually forms beds from a foot to
three or four fect thick, but these individual beds often vary in
thickness within short distances. TIn places the rock is false-
bedded. Wells dug in this sandstone usually yield an abund-
ance of excellent soft water.

Position—The Batesville sandstone either immediately
underlies the Archimedes limestone, or it is separated from it
by the Marshall shale, The former condition undoubtedly
prevails about Fayetteville, and in one locality, at least, half a
mile west of the Arkansas Industrial University, the contact
of the limestone with the sandstone may be scen.  Usually,
however, the outcrop of the sandstone is hidden from view by
the debris falling from the overlying rocks.

In the bluff of Harp’s Mountain, eight miles northeast of
Fayctteville, this formation, according to Mr. Harris, is in the
form of a massive sandstone sixty feet thick, but the Archi-
medes limestone does not appear in this locality.

In the northeastern part ol the county, in the region of the
White River, at Johnson's bend, according to the same author-
ity, the Archimedes limestone does not appear, and the Bates-
ville sandstone and the Washington sandstone are merged
into one.

E.t;:!:)osfff‘e’s.-—f\t the town of West Fork a sandstonc bluff
occurs at the ford of the Fayetteville road, in 15 N., 30 W,, the
southeast quarter of the southeast quarter of section 32. The

G.—5.
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strata here rise from the water’s cdge to a height of 30 fect or
more. The lower beds have been eroded by the river, and
the upper and harder ones torm overhanging shelves.  Thirty
feet, however, docs not represent the total thickness of the
sandstone, which certainly occurs 20 feet or more above the
edge of the bluff, from which there is a considerable upward
slope to the Archimedes limestone.

On the left bank of the West Fork, beginning in the north-
ern part of the southwest quarter of the southeast quarter of
the same scction, this sandstone again occuys as a bluff, and so
continues for more than half a mile down the river.

On the west side of the railway (St. L. & 5. I, Ry.), which
follows the course of West Fork to within a mile of Greenland
station, a bluff of Batcsville candstone begins near the center
of section 2g. It first appears on the north side of a small
stream, where it is about 12 feet in thickness, massive and of a
brown color where weathered, but gray upon a recent frac-
ture. Tlarge masscs have herc become detached and have
fallen away from the blull which forms the edge of a sand-
stone bench. This bench may be traced along the railway
for at least three miles, and in the hollows opening into the
West Lork valley, the small streams form water-falls in pass-
ing over it.  As one proceeds northward, the sandstone takes
a constantly higher position above the river., Near the center
of section 29, it is about 4o feet above the water level, while
near the north line of the same section it is much higher and
anderlain by a concretionary shale. Of course. the fact that
the river is descending is recognized, but at the same time the
sandstone is gradually approaching the Archimedes limestone.

On the east side of West Fork valley, the Batesville sand-
stone may be traced from the bluff on the river, in section 32,
in a meandering course, around the hills and mountains, in
a general northeast direction, to section I. In sections 21

and 22 it borders the large ravine between Round Mountain
and White Qak Mountain, and extends back from the West

—tr—
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Fork valley for over a mile, In sections ¢ and 10 it borders a
ravine extending into the mountains for half a mile, at the
head of which, near I'lat Rock school-house, in the south-
west corner of the northwest quarter of the southeast Guarler
of section 10, the sandstone shows an exposure about 12 feet
thick, overlain by brownish yellow shales forming a bench.
Again, in sections 2 and II it penetrates a deep branching
ravine between Brinson Mountain and White Oak Mountain,

In 15 N., 30 W,, the east half of scction 17, the sandstone
bluff occurs 50 feet below the Archimedes limestone. It is
probable that an arenaceous shale intervenes as indicated by
the broad bench and sandy fragments.

In 15 N,, 29 W., the northwest and southwest quarters of

section 27, and in the northwest quarter of section 34, in the

valley of Middle Iork, the Batesville sandstone is highly dc-
veloped.  In section 27 it forms a well marked bluff along the
river a considerable distance above which the Archimedes
limestone, with its vertical face and massive fragments, show-
ing this formation to have a thickness of not less than 30 feet.
At Carter's store the sandstone is exposed in the bottom of the
river, the course of which is against the cdges of the slightly

dipping strata,

Though it exists in 16 N, 30 W,, the sandstone usually

-oceurs in such inaccessible positions that in most instances

information regarding it is difficult to obtain. Moreover, as the
overlying Archimedes limestone frequently forms a blufT around

the hills, the outerop of the Batesville sandstone is covered by

an accumulation of fragments from the beds above. In Fay-

ctteville a well dug near the center of section 16 passed through

the Archimedes limestone and penetrated the underlying sand-

stone,  The section is as follows :

SOl AT o TOECL
Solid limestone .. oo 20 feet,
Soft sandstone... e et e saene 2 feet.
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At the depth given, there being an abundance of water,
digging was suspended, and the thickness of the sandstonc
not ascertained.

In 16 N, 29 W,, and 17 N., 29 W,, this formation is ex-
tremely variable in thickness. In Harp’'s Bluff, in section 10
of the last named township, it isin the form of a massive sand-
stone, and is at least sixty feet in thickness.

At Mr. J. P. Carnahan’s saw mill, south of Boonsboro, 14
N., 32 W,, southeast quarter of the southeast quarter of sec-
tion 8, the Batesville sandstoncis exposed in the banks of Jor-
dan Creek. The upper layer of this outcrop is quite hard, and
about two fect thick, breaking off in large slabs, while beneath
the outcrop it is weathered and flaggy. A finc illustration of
the great power of growing roots and their effect upon rocks is
shown at this point. A hackberry tree had sprung up in a fis-
sure and its roots penetrating a seam on the plane of stratifica-
tion, it had gradually separated a slab, twenty feet long, twelve
inches from its original position. The high water, during a
storm in the summer of 1889, carried the slab down stream,
leaving the roots of the tree exposced to view, spread out over
the lower portion of the sandstone stratum. From the level
ot Jordan Creek to the Archimedes Limestone at the mill, is
about forty feet.

From this point sandstonc may be traced along the left
bank of Jordan Creck threugh 14 N., 32 W., scctions 17 and
8. A bluff about ten feet high, is well shown near the half
section line, east and west, through section 18, just north of
the road from New Town (Clyde Post-office) to Dutch Mills.

In the northwest quarter of this section the succession of the

rocks is as follows: cherty limestone at the water level, fol-

lowed in order by the black Fayctteville shale and the Bates-

ville sandstone, capped by a bluff eight to ten feet in height, the:
top of which is 200 leet above Jordan Creek. This bluff forms-
the escarpment of a bench which gradually slopes to the Ar-

chimedes limestone, south of the half section line,
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Batesville sandstone is the prevailing rock on the road lead-
ing from New Town, through section 20, though at the spring
near Milton Cox’s house, fragments of Archimedes limestone
appear, showing that stratum to be near at hand. At the base
of the main ridge of the Boston Mountain, this road passes
some distance up the bed of Vly Creek, ncar the line running
cast and west between scctions 21, 22, 27 and 28, at a level
below the Archimedes limestone, over sandy fragments and
a sandy soil.  While the Batesville sandstone is, of course, to
be expected at this horizon, yet, as a matter of fact, the origin
of much of the debris is to be looked fof at a higher level.

South of the Boston Mountains, in the Cove Creck valley,
13 N., 32 W., ncar the line between sections 14 and 23, a floor
ol hard quartzose sandstone dips into the creek. This rock is
thin-bedded and its upper surface has been cracked or broken
in long scams at right angles to the plane of stratification. Tt
underlies the Archimedes limestone which forms a bluff in
plain view on the right side of the valley. Its peculiar charac-
ters may be due to the displacement which appears at Mr,
Clanton’s, a short distance beyond, in section ’73

IFarther west, at Evansville, ncar Littlejohn’s mill, sand-
stone probably ten feet thick is also exposed between the

IFayetteville shale and the Archimedes limestone.
THE MARSHALL SHALL,

Characters—The Marshall shale is a black and more or
less bituminous shale, but it has no marked characters by
which it can be distinguished from other bituminous shales,
aside from its stratigraphic position between the Batesville
sandstone below and the Archimedes limestone above.

It can scarcely be considered one of the important geologic
formations of Washington county. Indeed, it is sometimes
entirely wanting, its greater development being further cast,
The formation is named from the shale mountain just east of
Marshall, in Searcy county.
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Fxposnres.—South of Fayetteville the Batesville sandstone
is separated from the Archimedes limestone by the Marshall
shale. In township 15 N., 30 W, this shale is more or less
developed, occupying its usual position above the Batesville
sandstone,

In the southeast quarter of scction 3 the sandstone exposed
is about 10 feet thick, and is separated from the Archimedes
limestone by shales,

A well in the southwest quarter of the southwest quarter
of section 20, at a level below the Archimedes limestone, pene-
trated 8 feet of Marshall shale before reaching the Batesville
sandstone.

A little south of the center of section 29 the succession of

rocks appears to be as follows: At the height of 35 to 4o feet
above the surface of West Fork, the Batesville sandstone

appears, the edge of the stratum presenting a thickness of

from & to 10 feet.  Forty or fifty fect above it the Archimedes
limestone appears, the interval between thesc two rocks being
undoubtedly largely occupied by the Marshall shale. In the
vicinity of the town of West Fork the Marshall shale attains
a thickness of from 40 to 8o feet. It thins out to the north
until the sandstone and limestone are in contact.

THE ARCHIMEDES LIMESTONE, 55

CHAPTLER VIL
THE ARCHIMEDES LIMESTONI,

The Archimedes limestone, as its name implies, is charac-
terized by the easily recognized fossil Bryozoa of the genus
Archimedes, though it contains many fossils hesides this, especi-
ally corals, crinoids and brachiopods. Unlike the limestones
of the Boone chert, it is not the bed-rock over a large area, nor

Archimedes as il occasionally appears on a
weathered suvface.  (Natural size.)

does it contain much chert.  Generally speaking, this limestone
is of a light gray color, fossiliferous, and from 25 to 40 feet
thick. Its greatest development is in the north face of the
Boston Mountain range, and in the spurs and outliers of those
mountains, where it enters conspicuously into the bench and
bluff topography. It thinsout to the north, and in the vicinity
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of FFayetteville assumes different characters. At the base of
East Mountain, threc-guarters of a2 mile from that town, it is
shaly, has a reddish brown tint when weathered, and, although
very fossiliferous, the Archimedes are small.  The impurity of
the limestone is further shown by the presence of numerous
pebbles, forming a sort of conglomerate, above which there
are at least two fect of pebbly shale. Dark bluish pebbles are
reported by Mr. Harris to occur in the upper layers of this
limestone four or five miles northeast of Fayetteville,  Ac-
cording to the same obscrver, seven and a half miles northeast
of Fayectteville the limestone has degenerated into a calcare-
ous layer underlain and overlain by flaggy sandstone. That
this calcareous layer represents the Archimedes limestone is
shown both by its position and by the presence of the char-

acteristic Arclibmedes.

Spire of
Arehimedes.
Tieativered

From a topographic standpoint this limestone is quite im-
portant, as it uot infrequently gives outline to mountain
benches and spurs.  In most cases, either alone or in connec-

tion with the overlying shale and sandstone, it presents a ver-
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tical face from 13 to 4o feet in height—a conspicuous topo-

craphic feature, which is most pronounced in the north facing

outliers of the Boston Mountains,

Fxcellent examples of this feature are to be seen in the 15
N., 30 W., in the vicinity ol the village of West Fork.
Localities.—The following arc the principal occurrences of

the Archimedes limestone in Washington county :

i
Spive of
Areliimedes,
Weathered
specinteit.
(Nataral size.)

In 15 N., 30 W, near the village of In the vicinity of Durham,

West Fork, west of railway. In McCullom's Mountain, 16 N,
On Bald Mountain, 15 N, 30 W, 30 W,

in scction 5. In 16 N, 30 W.

Last of the West Forle of White At Fayetteville and in ils vincinity.

Tiver, in the sanme township. Tn Kessler Mountlain.

In14 N., 30 \W. In liast Mouniain,
Blufts on the east hank of Woest In16 N, 29 W.

Fork. ' Tn the ridge between Middle ok and
In 16 N, zg W. Main Fork,

In the ridge between West LFork In 17 N, 29 W.
and Middle Tork. Tnotg N, 32 W,

In 15 N., 20 W. On Cane Hill

Fincher's Cave. In 14 N, 32 W,

Blnfls near Carleds store. At Thoonshovo.

In the ridge between Cartet’s and At Dean's old wmill, in section §.
Durham. At Brunk’s, in section 28,

In 15 N, 28 W, At Morrow’s, in section 36.

Blufls on the east side of the Main In 17 N., 33 W., at Evansville.

Lotk valley.
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Lacal details.—This widely known limestone is well de-
veloped in the country south of Fayetteville, where it usually
forms escarpments or blufts, In 15 N., 30 W,, on the west side
of the West Fork, several peculiar spurs project eastward from
sections 30 and 3I.

The southernmost of these terminates in a high bluft skirt-
ing the river valley necar the center of scction 32.  Below this
bluff and 15 feet above the water level, is the bed of the St.
Louis and San Francisco Railway. At a still lower level in
the river, the Batesville sandstone appears, thin-layered and
dark colored, Ascending from this point immediately on the
west side of the track there are masses of limestone which
have fallen from the cliff above. Following these fragments
there is a slope covered with loose shale which has also fallen
from the bluff (see Washington shale, chapter 1x). The base
of the limestone is seventy feet above the river, while its top is.
105 feet, showing the Archimedes limestone at this point to
be at least 35 feet thick. The rock here exposed is very mas-
sive, and it presents an almost perpendicular face.

The second spur extends eastward for about three-quarters.

of a mile nearly on the line between sections 30 and 31, termi-
nating in the northwest of section 32. It is peculiar on ac-
count of its extreme narrowness; its greatest width scarcely
exceeds 150 yards, while for much of the distance it is con-
siderably less. At its extremity it presents the usual perpen-
dicular face of 25 or 30 feet, scamed and fissurcd, at the base
of which great masses lie partly buried in the soil.  The layers
in the cliff on the south side were undermined in many places,
and other large blocks will soon be added to those alrcady on
the ground. This exposurc furnishes fine specimens of the
fossil Arelrimedes.

A quarter of a mile further north a similar and parallel
spur extends eastward through the southeast quarter of sec-
tion 30 and terminates in the southeast quarter of the south-

west quarter of section 2g.  North of this spur a broad ravine

e
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intervenes, no limestone appearing near the river (West Fork)
for halt a mile, excepting a small mass capping a hill near the
center of section 29, In the northwest quarter of the north-
east quarter of this section the Archimedes limestone is tabu-
lated and the harder upper lavers project outward for 15 or 2¢
feet beyond the softer layers below., Trom this point the
bluff meanders in a general northern direction through sections
20, 17 and the southern half of 8. One of the short deep ra-

vines that borders the ridge occurs in the northern half of sec-

tion 29, two in section 17, and one in scction 8. In them there
are bluffs made by the Archimedes limestone, and others
made by the Batesville sandstone at a lower level.

Near the center of section 8, the limestone outcrop

is covered for a short interval, but soon reappears in the

southwest quarter of the same section, at first in fragments

buried in the soil and later in a blufl near the line dividing the
southwest quarter and southeast quarter of the southwest
quarter of the section. From this point it is traced southward

into the northeast quarter of the northwest quarter of section

17. Here the characteristic fossils prevail, and here, too, as is

common in limestone districts, a large spring issucs from a
cave. A short distance farther south, the surface exposurcs
are lost sight of.

West of Greenland station (Staunton Post-office), which
lies in the northwest quarter of section g, in the West Fork
valley, a broad ravine breaks through the line of blufis, and
the Archimedes limestone next appears along the base of a
small hill in the northwest quarter of section 7. A quarter of
a mile northward it appears along the Van Buren road in the
southeast quarter of section 6. It can now be traced through
the southwest quarter of section 5, and then northward to the
township line, north of which it skirts a long spur extending
from McCullom’s Mountain, through scction 32 into the south-
west quarler of the southeast quarter of section 2g, both in
16 N, 30 W, Along the east side of this spur, the limestone
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is found at the base of the bluff, at a height of over 150 feet
above the railway track, and, as usual, the point of contact
with the underlying rock, is concealed by debtis.

On the west side of this spur, the limestone is also ex-
posed,  In 16 N., 30 W, not far from the northeast corner of
the southeast quarter of scction 31, there arc some limestone
slabs which have weathered in a most beautiful manner. The
softer matrix in which the fossils were originally imbedded,
has been dissolved, leaving crinoid stems, large and small,
and other remains standing out in relief.

After entering a narrow gorge in the northeast quarter of
the southeast quarter of this section, the outcrop €rosscs the

<old wire road,” or Fayetteville-Van Buren road, ncar Cato’s
shop, after which it may be traced by a sinuous course along
the foot-hills at the base of Kessler Mountain and its spur ex-
tending to the northeast, known as W ashington Mountain

In 15 N, 30 W, the southeast quarter of the northeast
quarter of section 5, Bald Mountain, is capped with large
masses of typical Archimedes limestone. To the observer as-
cending, thesc fragments have the appcarance of a low bluff
or wall, the cdges only being in view. The summit of this
hill is about 140 feet above the valley.  Its northeast slope is
4 mass of shale, which now supports a stunted growth of trees.
Formerly this is said to have been entirely destitute of vege-
tation, hence the name of the mountain.

On the east side of the West Fork vailey in 15 N, 30 W,,
the Archimedes limestone is also well shown. A striking
though characteristic bluff occurs near the northwest corner
of the southwest of section 33, half a mile northeast of West

Fork village, on the right side of the road leading to Fayctte-
ville. At its base are lu rge detached fragments, some in their
normal horizontal position, others inclined, and others again,
completely on end. Most of them, however, arc still in a hor-
izontal position, though many, upon breaking away, have
rolled or slid down the slope below, for a hundred y rards or so,
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and are, of course, more or less inclined. ITere they stand
exposed to the weather, and disintegration and decay taking
place slowly along the lines of stratification and lamination, has
left the harder layers standing out in relief.  In some instances.
the upper layers have hecome almost completely detached,
but still rest perched upon the tops of the blocks. The cause
of the breaking away of these large masses is at once apparent:
while the uppermost layers are thick and hard, the lower ones
are soft, easily affccted by the weather, and disintegrate readily .
In this manner the bluff is undermined and new blocks are
added to those already on the ground.  Near the top of the
cliff there is a massive layer ten feet thick, while bencath it,
most of the layers are comparatively thin. Great fissures, too,
extend backward from its face, and occasionally a large mass.
has become almost detached, and overhangs in a threatening
manner. The limestone here is of the usual gray color, although
among the debris are fragments of a lighter color.  The mea-
sured height of this blufl is forty feet. I‘rom the southwest
quarter of section 33, the outcrop has been traced by an ex-
ceedingly irregular course, owing to the deep ravines penefrat-
ing the mountains, into the northeast quarter of section 1.

Near the township line, on the south of section 33, there
is a coarse, reddish layer, without the fossil Awehimedes, and
presumably scparated frem the main mass of limestone by
from six to eight feet of shale,

Twenty rods south of the corner of sections 27, 28, 33 and
34, there is a fine cliff of this limestone facing the north, The
exposure has a thickness of from thirty to thirty-hve feet, and
appears to grade through alternating sandy and calcarcous lay-
ers into the overlying sandstone. The occurrence of an upper,
reddish and hard layer was also noted here,

Near the center of the southeast quarter of section 28, it
has a thickness of over fifty feet. At this point, a stream of
water issues from a cave near the bottom of the formation,
which has been penetrated for 200 or 300 feet, Archinedes.
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are abundant, and in a large block a short distance east of the
cave entrance an Orthoceratites, twenty inches long by five
‘nches wide, was found.  Above the limestone there are sandy
shales, with outcrops of dark calcarcous fossiliferous layers.

There is a cave with a perpendicular entrance near the
west line of the northwest of the northwest of section 27. The
passage is through overlying sandy Jayers for twelve feet, and
then through the Archimedes limestone for twenty-three feet,
after which it traverses the latter.

A cave, also having its entrance in sandstone, occurs in the
north face of a bluff in 15 N, 30 W., the southwest quarter of
the southwest quarter of scction 24. From the mouth it de-
scends rapidly with several windings for about 50 fecet to the
bed of a subterranean streati flowing in the shale that under-
lies the Archimedes limestone. A short distance below the
limestone is a bed of coal, an inch or two in thickness, and
underlain by black shale.

As a complete scclion of this limestone rarely occurs, on
account of the debris which accumulates at the base of its
bluffs, all data relating to its exact thickness are of interest. It
is worthy of mention, then, that in the northwest quarter of
the northwest quarter of section 23, Mr. Crozier measured a
bluff which had a thickness of 42 feet. A thickness of over
235 feet is shown in the bluff in the northwest quarter of the
southwest quarter of section 1. The rock is here fissured and
cavernous, with a sandstone capping, although the layers im-
mediately joining the limestone cxc flaggy and even shaly.

THE ARCHIMEDES LIMESTONE. 63

CHAPTER VIIL
THE ARCHIMEDES LIMESTONE— Continued.

Southeast of the village of West Fork, in 14 N., 30 W,
the west half of section 4, the Archimedes limestone [(;rms a
conspicuous bluff three-quarters of a mile long, extending in a
nearly north and south direction, along the right (east) bank of
the West Fork of White River. For a portion of this distance
the cliff is not less than 30 feet high, and almost perpendicular.
In places it approaches close to the water’s cdge, the confused
mass of fragments and blocks almost obstructing the narrow
passage between it and the river. Northward the bluff increases
in height, being about 125 feet above the level of the West
Fork at the ford of the Fayetteville-West Fork road, 15 N., 30
W., in the southwest of section 32. This elevation is (lllc
partly to the inclination of the valley towards the north, and
partly to a low south dip of the rocks.

On the west side of the valley, west and south of the vil-
lage, the limestone blufls are more broken and the outcrops
follow a rather sinuous course from the northwest quarter of
the northwest quarter of section 5 to the southcast quarter of
the northeast quarter of scction 8, 14 N., 30 W, Near the
Masonic building, in the southeast quarter of the northwest
quarter of section 5, material for the burning of lime has been
quarried from a blufl against which a kiln has been built,  The
rock here is a hard, gray lil}}??EOllC showing rather thick layers
—one measured over 31;::&:& in thickness—but with a lam-
inated structure,

The road to Billingsly (Moffit Post-office) leaves West Fork
village on the township line, and bears to the southwest ncar
the northwest corner of section 5. At this point the limestone
appears about 100 feet above the water at the ford of the
Fayetteville road already mentioned. Some of the fossils
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(Archimedes) at this exposure are very large, one of them
measuring 7 inches in length. .
Continuing to the northeast from 15 N., 30 W,, s‘cclmn i
the Archimedes limestone has been traced into the high la:uis
in the southwest part of 16 N, 2g W, lying between the West
Fork and the Middle Fork of White River. Near the center
of section 29 the outcrop bends southward and COL%]‘.‘-it'.ri alon—g
the western escarpment of the Middle Fork valley into 153 N.,
20 W. Its characteristics are similar to those nlr(:a.dy given,
viz.. a thick bed of gray limestone forming, in many instances,
bluffs, with the usual accumulation of large cubical blocks or
masses.  Such a bluff occurs in the northeast quarter of
the southeast quarter of section 7. Here a thick exposure
of limestone faces the south. The rock is gray and com-
pact and the fossil Archamedes is found in the greatest
abundance. Near the base of the cliff is the entrance to
Fincher's Cave, a cavern of considerable extent, the‘leu-gcst.
explored in the arca examined. The main entrance 1s lzug§
and of sufficient height to allow the explorer to walk crc:clt.
In the roof are crinoid stems, Archimedes and cyathophyllfnd
corals, the latter cut in sections in many directions, .aﬂ'o‘rdmg
fine specimens for the study of structure, An Cxalltll!.]FthlO}l c.lt
numerous points shows the limestone to be ve.ry fossiliferous in
thosc parts exposed in the cave. The main cavern c:m.be
followed for over 1300 feet from the entrance, and by crawling
the exploration may be carried much farther. Twao bram,.he:,
have also been explored for 300 or 400 feet, when they become
very low, As in other limestone caves there are Hubt(.:uaneaz
streams, covered water-ways, stalactites and stalagmites, an
save-earth, _
) LVt‘l‘he bluff of Archimedes limestone back of Carter’s store
in 15 N., 29 W., near the line between sectlons.27 and 3::}, pr%‘j
cents a face from 2§ to 30 feet high. The limestone 15' hr.m,
more shaly than usual. A thick layer has the peculiarity
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clsewhere noticed, of breaking up into irregular, angular frag-
ments.

On the west bank of Middle Fork, near Carter’s, there are
high limestone cliffs, Frequently the layers at the base have
wasted away, leaving the solid portion of the blufl projecting
several feet. The lower and weathered layers have, as in the

cxposure just mentioned, broken up into angular fragments
which in themsclves are of hard, gray limestone, showing a
conchoidal fracture. The Archimedes limestone is here 40
fect thick, overlain by a conglomerate a foot thick, a pebbly
shale a foot and a half thick, followed by a bed of shale of
about the same thickness, passing into flagging and sandstone,
which continues to the top of the bluff, a distance of about
20 feet,

The road from Carter's Store, on Middle Fork, to Durham,
on Main IFork, passes from the DBatesville sandstone over the
Archimedes limestone on to Washington sandstone, and then
descends into the valley of Main FFork over these rocks in the
reverse order, The limestone bluff southwest of Durham, in
15 N, 28 W,, the northwest quarter of section 30, is 30 feet
high.  In fragments at its base brachiopods of the genus Pro-
ductus occur in large numbers.

On the right bank of Main Fork the Archimedes limestone
forms a heavy bluff extending diagonally through 15 N, 28
W.  On David Lewis” land, on the river above Durham, and
not far from the county line, the bluff has recently fallen,
Here the debris is piled together in the greatest confusion.
While the same phenomena have been noted along the lime-
stone bluffs in many parts of the county, in no other locality
has the falling away of the bluff been of so recent an occur-
rence, or of sufficient magnitude to disturb the inhabitants,

In the region immediately south and west of Fayetteville,
in 16 N., 30 W, this limestone outlines the crowns of numer-
ous hills, usually occurring well up the slope, and in many

instances forming bluffs, either alone or in connection with
G.—6.
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the overlying rocks. On Baxter Mountain it forms several
bluffs. One of these, in 16 N., 30 W., appears ncar the south-
west corner of the southeast quarter of the southeast quarter
of section 28, passing into the northeast quarter of section 33.
The face of this bluff at its highest point measures 26 feet.
Among the fossils are Archimedes and other bryozoans, cyatho-
phylloid or cup corals, crinoid stems “and brachiopoeds ( /7o-
ductus). At its base among the loose fragments were found
the pygidia of small trilobites. On the south side of this
mountain the jointed structure of limestone is well shown, the
cliff presenting a notched or serrated face.

Another bluff, on the north side of the mountain, lies
directly across the Town Branch valley from Fayetteville.
Here over g feet of Archimedes limestone is exposed, overlain
by about 20 fect of shale, but the accumulations covering
the lower portion of the blufll renders an exact measurement
of the limestone impossible.

Woest of Baxter Mountain the Archimedes limestone again
appears near the center of the north hall of scetion 33, in
Miller Mountain. Tts characters here do not differ from those
already noted. In the detached fragment which had worked
down the slope many of the fossil Archimedes arc found, although

an examination of the solid layers in the bluff revcaled only a
small number. Nevertheless, the inference is, from those found
in the bluff and from the position of the fragments conlaining
the fossils, that the layers richest in this type of remains must
be near the top.  Some of the larger specimens measured 7
inches in length. The remains of both corals and crinoids

also occur here, and the latter, in the form of disarticulated

stems, are especially abundant.

At Brooks Mountain, in the northwest quarter of section
35, and extending into the northeast quarter of section 34, the
limestone forms the lowest member of the bluff, which is of
considerable height on the south side of the mountain, and
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co'vcrs 2} greater range stratigraphically than in Baxter Moun-
tain or in Miller Mountain.

From the southwest corner of the corporate limits of Fay
e.tteville a series of low hills extend southwest along the .\' )Ht
side of the St. Louis and San Francisco Railway i1.1 al?esf
which this limestone appears, though forming no bhlzﬂ's of in?—
portance, unless an exception be made in the ca.ée of a low
-011tcr0? on the south side of Kelton's Hill, accompani;d b;
a considerable accumulation of loose blocks and fra mcnt:‘:
‘On the second and third hills this formation is almost Entirelh:
represented by fragments, and cven these are not alwa }i
abundant. The limestone outcrops in the northwest corner ):.f
t{l(j southwest quarter of scction 29, at the house of Mr \;\i
T 'Dn.wui]. At one time it was burned at this place for l.imc.
l‘lus is an isolated patch of small extent, rising above thn;
Fayetteville shale, which forms the bed-rock of all th;* valle
%an:'l in this and adjoining sections, Morcover, this limes(t o
is cvidently near the bottom of the formation ,:13 il‘ldicatct'loll)l%
a well which passed through a few feet of ;ilucstonc befo ‘)
-L:.ntcrin;; the underlying Marshall shale, The hills; :\bovc- 1-11(:116
tioned and this isolated mass arve in a direct line “'.'ith the Im:
:Ispur, which juts to the northeast from the center of section IYb
in which the Archimedes limestone again appears %

On the northeast slope of Kelton’s Hill it bccm.ne necessary
to make .:m excavation for the bed of the railway, and h(:lj
'tf;-n, the limestone was exposed, showing its churactcr;stic fossils,
Productus, Archimedes and crinoids.  Lying in the same ]inc'
acru&?s the valley to the northeast, an outcrop appears alonn:
't.h‘e line Ol-. the railway, and the rock is also shown in ;che bez
of .thc ‘splrmg branch adjacent to the railway on the east, from
wh1f;h it is readily traced into the cut north of the Fayet,tevi.lle
station.  On the level of the railway the outcrop is, for the
Tll()st part, covercd, but beneath the reddish soil the ]i,mestone
Is encountered in the ditch draining the road-bed.
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Near the center of section 16, in the bed of a small stream
south of Evergreen Cemctery, the limestone dips quite rapidly
to the cast, and is overlain by bluish black shale. Forty feet
above this it again appears in the southeast quarter of the
northwest quarter of the samc section. IFrom this point it
* may be traced by an outcrop and large fragments weathering
into shaly layers, in a northwest direction into the property of
the Arkansas Industrial University, where it is lost under sand-
stone debris.

After an interval of half a mile the outcrop again appears
near the crossing of the half section line and that between
sections 8 and 17.  The exposure herc is of especial intercst,
the contact of the limestone and the underlying sandstonc layers
being clearly shown. Resting dircctly upon the Batesville
sandstone is a thin, very hard, arenaceous layer passing into a
brownish, shaly, very fossiliferous limestone having a thickness
of from 10 to 15 feet, and containing crinoid stems in the greatest
abundance, with occasional Awchimedes and many other bryo-
zoans. At a higher level on the hillside, hard, compact, gray
limestone appears, parts of which weather into rounded, dome-
shaped masses and the uppermost portion into flattish rounded
fragments. In these the Avehimedes are of a more robust
character than those ohserved in the brownish layers. Owing
to erosion the continuity of the sectionis incomplete, but indi-
cations lead to the belief that the limestone here has a thick-
ness of from 25 to 30 feet. .

TFrom this point the limestone may be followed in a direc-
tion slightly east of north into the west half of the southeast
quarter of section 8, where a considerable dip to the cast or
slightly south of east is met, reminding onc of that found in
the bed of the stream south of Ivergreen Cemetery.  The
course of the outcrop is now directed to the east and not far
from the east-west half-mile line, in the northwest quarter
of the southeast quarter, it disappears from view. Limestone
is again encountered in the bottom of a well near the point of
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crossing of the Elm Springs road and the corporation line
and it is undoubtediy continued in the reddish-brown limcstt.m{’:
which occurs near the base of University Iill, west of and
above the railway cut, within the limits of Fayetteville. It is
underlain by the Fayetteville shales, and must be regarded as
the Archimedes limestone begiuning to thin out t:)war{l the
north,

A low blufl of this formation is found on the eastern side
of Archias Mountain, near the ceater of section 17. It re-
scmbles those found elsewhere, with the usual accompaniment
of fragments. On the north slope but little limestone appears
and on the west and south it is entirely concealed, B

As has been mentioned, there is a large exposure of Fay-
etteville shale about the north end of Millsap’s Mountain, in
the west hall of section 18, which continues up the 1110unt’;-1i11
side for 60 feet or more, after which there follows an interval
covered with loose fragments; but at the height of 160 fect
above the valley fragments of a shaly, highly fossiliferous lime-
stone are found, composed largely of cfim)id stems, and of a
reddish brown color, resembling that resting on the underlying
sandstone in section 17, or where the limestone is thinning out
as it is undoubtedly here. i j

Archimedes limestone also appears on the south slope of
Washington Mountain, fragments being {ound about 130 feet
above the valley.  While bluffs are not wanting in this hmoun-
tain, they occur at a higher horizon in the Washington shale
and sandstone. The limestone outcrop is here indicated by
detached fragments., Ifrom the southwest portion of t].lis

il

nountain a very narrow ridge or ‘““backbone” extends in a
southwest direction, through the northwest quarter of section
3?, connecting it with Kessler Mountain, IFor a part of the
distance this ridge is capped, as is Washington Mountain, with
sm:ldstoue, but it soon gives way as the ridge decreases in
height, exposing the Archimedes limestone, which in turn, in
the lowest part of the ridge, gives way to the Fayetteville sh;Ie.
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Along the castern slope of Kessler Mountain, the limestone
passes through the western half of section 30 into section 31,
where, as already described, it skirts the foot-hills.

At the southern extremity of Kessler Mountain, in frag-
ments and outcrops, it covers a vertical space of from 50 to
6o feet. Reddish, very fossilferous fragments helow are fol-
lowed higher up by gray fragments; above these is an outcrop
of hard, gray, massive rock. Fine specimens of Apchiniedes
are found in this locality.

The character of this limestone on the cast side of Kast
Mountain, in the northwest quoarter of section 14, rescmbles
that of the fragments found on Millsap’s and Washington
Mountains, and the lower layers also of the exposure in the
northern part of section 17, that is to say it is completely
changed from its appcarance in the bluffs on Baxter and
Brooks Mountains to the south and southeast. It is shaly, of
a brownish red tinge, especially where weathered, and is
highly fossiliferous, Crinoid stems are abundant, while cyath-
ophylloid corals and hryozoans likewise abound., The remains
of a gasteropod also appear and the Arclimedes are compara-
tively scarce and not so robust as those found in the gray
limestone. Finally, the occurrence of pebbles in the rock
shows that the limestone has become impure.

It is unfortunate that the exact thickness of the formation
at this point could not be ascertained, as the base of the out-
crop is covered. The indications, however, all point to a
rapid thinning out. ~ Above the limestone therc are here ex-
posed two feet or more of pebbly shale. The pebbles arc of
a larger size than those in the limestone and arc arranged wih
their longer axes parallel, as in a shore deposit.  Impure lime-
stone undoubtedly occurs in the foot-hills connecting East and
Pierce Mountains, near the north line of section 14, and in one
other locality near the northeast corner of that section the

reddish layers appear in the bed of a stream.
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In addition to the localities previously mentioned, the Arch-
imedes limestone is met in 16 N., 29 W,, near the summit of
the elevated land lying between the Main Fork and the Middle
Tork of White River, principally in section 3., but extending
into the northwest quarter of the southwest quarter of suclim:
35, and also skirting, in a sinuous course, the foothills of Round
Mountain, in the eastern part of the township,

The occurrence of dark bluish pebbles in the upper layers
of the limestone was also noticed by Mr. Harris, in the c:‘(pu-
surcs in the various little ravines along the southern border of
i7 N., 20 W. He observed, too, that this feature, together
with the red color, gradually disappears in the southern exten-
cion of the limestone, the rock becoming lighter in color and
of a semi-cherty appearance.

In two localities, viz., in Fox Mountain and in the south-
east quarter of the southwest quarter of section 21, both in 17
N., 20 W., the limestone is apparently represented by a sand-
stone from which all calcareous matter, however much or little
it may have been, has been dissolved.

The northernmost point at which the Archimedes limestone
has actualiy been seen, is in 17 N., 29 W, the southeast quar-
ter of the northeast quarter of section 16. Ilere it consists of’
a calcareous layer underlain and overlain by flaggy sandstone,
It is rather the representative of the Archimedes limestone,
and approaches a sandstone which, before weathering, was
more or less calcareous.  Areliziedes are here H.hund;mlf.

In the northeast part of the southwest quarter of the
northwest quarter of section 28 this limestone appcears in a
wood road, having a strong vorthwest dip. TTere itis no longer
simply a calcarcous layer, but a true limestone,  The matrix
is of a reddish color, in which there are imbedded numerous
fragments of crinoids and Adreliimedes.

The sonthwwvestern part of the comity.—The vecurrence of the
Archimedes limestone was also noted in the following localities

in the southwest portion of the county :
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At the residence of Mr. Robert Parks, in 15 N, 32 W, the
southwest quarter of the southwest quarter of section 27, it
appears about 235 feet!above Prairic Grove. Its thickness
here over twenty feet, and the characteristic fossils are
abundant.  Above the outcrop there is a sandstone, scat-
tered fragments of which are found to the summit of the hill,
300 fect above Prairie Grove. The Boonsboro road crosses
the limestone near the northwest corner of scction 34, taking
a higher level. From this point the road traverses a dark red-
dish, somewhat sandy soil, and again crosses the limestone in
14 N., 32 W, the northwest quarter of section 4, near the foot
of Troutt IIill, three-eighths of a mile north of the Cane Hill
mill. Going southward, the road enters the valley of Jordan
Creek, on both sides of which high bluffs of the Archimedes
limestone are conspicuous for more than a mile and a half.
Boonsboro is situated in this contracted valley. In the expo-
sure nearly south of the Cane [ill College building (west half
of scetion 8), the limestone occurs twenty feet above the prin-
cipal street of the town,  The stone, which is hard, gray and
very fossiliferous, presents a scries of steps formed by the
various layers. This exposurc is from thirty-five to forty feet
in thickness. North of Cane 11ill College, in the road near the
cemetery, there are shown, in its upper layers, many fossils in
relicf, but usunally in a condition unfavorable for identifica-
tion. The stems of crinoids, for example, are very promi-
nent, with their disks piled one on the other like lozenges,
forcibly reminding onc of the appearance presented by the
limestone slabs at the north end of the spur, in 16 N, 30 W,
section 29. Descending here, compact layers of hard, gray
limestone are met, the edges of which are rounded as if water-
worn. At a lower level, these laycrs give way to fossiliferous
limestone, showing again crinoid stems in relief.  Tn one frag-
ment a section of what appeared to be a gasteropod about an
inch in diameter, was seen. There are also secctions, appar-
ently of brachiopods of good size, as well as many fregments
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of Pentremites. The characteristic Aveliinedes is present and
comparatively abundant. Again, near the base of the bluff,
Tlight colored limestone appears,

The entire thickness of the bluff at the Cane [ill mill is
about 40 feet. A similar exposure appears at the base of the
hill, east of the mill, across Jordan Creck. llere, as eisewhere
noted, there is a luxuriant growth of grape vines, dogwood,
and oak.

In 14 N., 32 W, the northwest quarter of scction 5, on the
‘township line just west of Bean's old mill, and a mile and a
half northwest of Cane ITill College, there is another excellent
-exposurc of this limestone, in which fossils are very numerous
and the Awrchimedes very large. Lrom the bottom of the bluff
several fine springs gush, the waters of which were formerly
uscd in running the abandoued mill.  The base of the bluff is
here go feet above the basc of the exposure at Boonsboro, and
limestone is encountered for 40 feet, above which appear the
Washington sandstone and a portion of the Pentremital lime-
stone.

The Archimedes limestone also appears in the south half
of section 18, fragments being first seen 10 fect above the road
from Boonsboro to Dutch Mills. Thirty feet above the road
the fragments are more abundant, and the characteristic fossils
plainly shown. Forty feet above the road the limestone gives
way to sandy fragments.

Passing southeast through 14 N., 32 W., from New Town
(Clyde Post-office), in section 17, to Morrow's school house,
in section 36, fragments of Archimedes limestone occur at
the spring near Milton Cox's house in the northeast quarter
of section 20, derived no doubt from a higher level. In the
northeast quarter of the northwest quarter of section 28, there
is a high bluff back of James Brunk’s house, in which this lime-
'stone is exposed for 20 feet. Above the limestone about 30
fect of sandstone appears, while below its exposure the talus
<covers at least 60 feet.
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The ascent of the high crest of the Boston Mountains is
begun ncar the northern boundary of the northwest quarter ot
scction 27, About 30 feet above Ifly Creck the road passes
over the outcrop of the Archimedes limestone. Descending
into the Cove Creek valley it occurs again in sections 35 and
36. At Morrow’s spring, on the south line of the northwest
quarter of section 36, all the prominent characteristics of this
limestone are present,

There is an outcrop of the Archimedes limestone at Evans-
ville, in the hillside ncar Littlejohn’s mill, 80 fect above Evans-
ville Creek, at the ford on the Kvansville-Greersburg road.
The highest exposure is 110 feet above the creck, showing the
entire thickness to be not less than 30 feet. Between the
Ifayetteville shale and the limestone, there is a thin bed of the
Batesville sandstone. Again, a quarter of a mile east of Evans-
ville, in 13 N, 33 W, the west half of section 22, on the Evans-
ville-Boonsbore road, the limestone is exposed with its usual
appearance.

General conclusions—The general conclusions regarding
the Archimedes limestone are these: It is a characteristic for-
mation, well marked and ecasily identified, hence, of great
value as a guide in the location of positions stratigraphically
over a large area in the county south of Fayetteville; it attains
its maximum thickness at the base of the Boston Mountains,
and especially in the outliers on the northern side; it thins
out nerthward and undergoes a decided change lithologically
about the latitude of Fayetteville, and finally, as stated by Mr
Iarris, degenerates into sandy layers and disappears, being
recognized for the last time in 17 N, 20 W,, section 16.
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TIIE WASHINGTON SHALE AND SANDSTONE. fS

CHAPTER 1IX,
TUE WASIIINGTON SHALK AND SANDSTONLL.

Position.—The Washington shale and sandstone are named
from Washington Mountain southwest of Fa}-’(:i:tc'\!illc,in which
these beds are exposed,  The shale rests upon the Archimedes
limestone., It is followed above by sandstone, or there may
be a gradual passage from the shale, through flagging, into the
sandstone layers.  The distance between the Archimedes
limestone below and the Pentremital above—that is, the inter-
val occupied by the Washington shale and sandstone, varies
somewhat, being greatest near the base of the Boston Moun-
tains, and thinning out to the north. Near the town of West
Fork it is 73 feet thick, while in Picrce Mountain, east of

Fayctteville, a distance in a straight line of about ¢leven miles,

it is 40 feet thick.

The proportion of this interval occupied by shale and sand-
stone respectively, in different localities, also varies consider-
ably. In one of the bluffs adjacent to the railway near West
Fork, 20 fect of shale rest directly on Archimedes limestone,
and form a continuation of the bluff itself. Below the Robin-
son coal bank, southeast of that town, there are, below the
Pentremital limestone, 25 fect of sandy, flaggy layers, followed
below by 40 or 50 feet of gray shale. Farther north the pro-
portion of sandstone increases. In Brooks Mountain, south-
cast of Fayetteville, there is a blending of the shaly and sandy
layers, while in the bluff of Washington Mountain, southwest
of Ilayetteville, there is a yellow or brown sandstone (having
some massive layers) above, followed by an arcnaceous shalc,
made up of rather thick, lenticular layers below, the whole
weathering so as to form numerous nests and caves. The
pebbly shale before mentioned as resting upon the Archimedes
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limestone, on the castern flank of East Mountain, is followed
above by a thick, yellowish brown, sott sandstone. The atten-
tion of the reader has a'réady been called to the fact that where
the Archimedes limestone thins out and this formation is
present, as in the northeastern part of the county, it is merged
with the Batesville sandstone.

Tmpressions of LZepidodendron, and of other plants of the
Carboniferous period occur in these sandstones, in 15 N, 30
W., east half of section 7.

Exposures—The following is a list of the more important
exposures of the Washington shale and sandstone noted in
Washington county. It is not to be inferred, however, that
these are the only exposures of these rocks:

In 14 N,, 30 W. In 16 N, 30 W In Baxter Mountain,

At Robinsen's coal bank.
At the mouth of Mill Creck.
In 15 N, 29 W In the vicinily of

Carler’s Store, belween Carter’s

in Brooks’ Mountain, in IFayetteville,
in University Hill, in East Mountain,
in Washington Mountain, in Archais
Mountain and in McCullom’s Moun-

and Durham. tain,
In 14 N., 29 W, In 16 N., 20 W.: Inthe Round Moun-
In 14 N, 32 W. tain area, in the ridges between Main.
In 15 N, 30 W, sections 2, 26 Tork, Middle Fork and West Tk,
and 32. In 17 N, 29 V.

Tn Bloyd’s Mountain, On the north and the south sides of the

main range of the Boston Mountains.

Local details.—In 14 N., 30 W, the descent from Robinson’s
coal bank in the southwest quarter of the southwest quarter
of section 4, to the river, is quifc precipitous over the outcrops
of the Pentremital limestone, the Washington sandstone and
shale, and the Archimedes limestone. In this locality the
Pentremital limestone is apparently underlain for 20 or 25 feet
by sandy, calcareous layers, somewhat flagey in structure. An
outcrop, with a perpendicular face of 5 feet, shows a series of
layers, each of which had a thickness of trom 4 to 6 inches.
Among the beds is one of considerable hardness; beneath this
flagging there is an interval of 50 feet, in which gray shale is
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exposed, the shale occupying a position just above the Archi-
medes limestone.  These beds lying between the Pentremital
limestone above and the Archimedes limestone below are the
Washington shale and sandstone,

Near the mouth of Mill Creek, in 14 N, 30 W, the narth-
west quarter of section 16, on the west bank of West Iork,
beneath the Pentremital limestone, it is exposed as a thin-
bedded, laminated sandstone.

The bluffs of Archimedes limestone in the vicinity of Car-
ter’s store, on Middle Fork, in 15 N., 29 W., arc overlain and
somewhat extended by the deposits of this formation, as, for
example, on the left bank the Archimedes limestone is suc-
ceeded by 1 foot of conglomerate, 13 fect of shaly conglomer-
ate, followed by shale of about the same thickness, passing
into flagging and sandstone, the combined thickness of which
is 20 feet or more.

Ascending the Middle Fork from Carter’s store sandstone
is found both above and below the Archimedes limestone, At
Mrs. Douglas’, in 14 N., 290 W, section 14, a bluff, supposed
to be of the Washington sandstone, rises 25 or 30 feet verti-
cally from the water. As was expected, it is underlain by
shale which appears at a lower level in the beds of several
streams. Rocks of this formation arc exposed also in the
ridge between Middle Fork and Main Fork, as for example,
on the road from Carter’s store to Durham.

The occurrence of shale immediately above the Archimedes
limestone is well shown in the bluff west of and above the rail-
way, in 15 N., 30 W, the southeast quarter of the northwest
quarter of scction 32, Climbing up from the track one passes
over a great quantity of loose, shaly fragments, which, upon
further investigation, arc found to have fallen from above the
limestone bluff, which is here continued by a vertical wall of
gray shale 20 feet thick, Upon the top of this blull there are
exposed thin layers of sandstone, having a thickness of 5 feet
or more, And a similar arrangement of strata is observed in
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all of the Archimedes limestone exposures west of the railway
in this township,

Mr. Crozier estimates the thickness of this formation in a
section of Bloyd’s Mountain, the summit of which is in 14 N,
30 W., near the northwest corner of section 3, to be from 635
to 70 feet, of which the upper portion is massive and the lower
portion shaly. Again, in 15 N,, 30 W,, the northern part of
section 26, according to the same observer, it is a sandstone
containing shaly layers but massive at the top, and in the
southcast quarter of the southeast quarter, section 3, it is a
shaly sandstone probably 5o feet thick., In the northeast
quarter of section 2 the weathering of the softer shaly layers,
which rest directly upon the Archimedes limestone, has left

the hard sandstone in tabulated masses, supported on pedestals.

or forming overhanging shelves,

In the edge of a small hill in 15 N., 30 W, the cast half of
section 7, sandstonc appears about 5 feet above the Archi-
medes limestone, the interval being either shale or shaly sand-
stone. In fragments of the sandstone were found the impres-
sions of Lepidodendrons and other plants,  Above the Arch-
imedes limestone there are fragments of a coarse, sandy con-
glomerate.

Westward from the center of section 11 there are numer-
ous sink-holes in the sandstone above the Archimedes
limestone. As they were obstructed with brush and stones
gathered from the ficlds, they could not be measured, but it is
to be supposed that they continue to and into the Archimedes
limestone, which occurs here at a depth of from 5o to 75 feet,

The north bluff of Baxter Mountain in 16 N., 30 W., the
northeast quarter of the northeast quarter of section 28, shows
on top of and in addition to the Archimedes limestone, 19
fect of shale, followed above by g fect of sandstone. This
does not give the entire thickness of the Washington forma-
tion, inasmuch as the summit gradually slopes back from the

bluff,
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A similar sequence of rocks occurs in the bluff on the south
side of Baxter Mountain. The estimated thickness of the
Washington shale and sandstone is not quite as great as that
on the north side, but above the sandstone there area few frag-
ments of limestone, the remains, evidently, of the Pentremital
limestone, which must have formerly covered the summit,

On the south side of Brooks Mountain the Archimedes
bluff is overlain by a gritty shale, with sandy layers, twenty
feet thick, followed by seven feet of flaggy sandsione, above
which there are three feet of thin shaly sandstone, all of which
belong to the Washington beds.

Along the line of the railway in the southwest quarter of
section 16, within the limits of Fayetteville, the shale overlying
the Archimedes limestone has been exposed in obtaining ma-
terial for the construction of the road-bed. At the bottom of
the excavation, which is not far from the limestone, it is rather
dark ; higher up it weathers gray, and still higher it is a drab or
yellow.  This shale is succeeded by decomposing sandstone
upon which rests a thin, sandy soil.

University ITill is capped with the sandstone member of
this formation. It rests upon a rather light colored shale,
locally known as “ soapstone,” which becomes dark bencath,
especially near the point of contact with the limestone. The
light colored shale has been frequently cxposed in Dickson
street between the railway and the campus of the University in
the gullies made during heavy rains.  The dip is here similar
to that of the Archimedes limestone, namely, eastward.

An exposure on the east side of East Mountain in 16 N,,
30 W., the northwest quarter of section 14,shows above the
Archimedes limestone two feet of pebbly shale, followed by a
thick-bedded, yellowish brown sandstone, eight or nine feet in
thiclkness; the whole forms an overhanging ledge from be-
neath which the shale has been removed by disintegration and
crosion, This formation, however, continues at least 20 feet
higher,



8o ANNUAL REPORT STATE GEOLOGIST.

Along the south side of the summit of Washington Moun-
tain in the northeast quarter of section 30, thesc rocks form a
blufl, The upper portion is of sandstone, yellow or brown, with
some thick-bedded layers (five or six feet thick) and others but
a foot or two in thickness. In places it weathers badly along
the plancs of lamination, forming “nests” and caves, furnishing
a fine example of what may be termed a zidilar sandstone.  Be-
neath this sandstone, and above the Archimedes limestone,
there is a hard shale made up of lenticular layers and decidedly

arenaccous in character. Tt also weathers badly, leaving here

and there nests and caves as well as shelf-like projections of

the sandstone layers above. The entire thickness of the sand-

stone and shale is 40 feet,

The series of hills extending southwest from Fayctteville

arc all capped with the Washington shale and sandstone.  The

sandstone on the top of that in the west half of section 29 is.

ferruginous and hard above, with softer layers beneath. FEro-
sion has removed the softer beds and left the harder layers pro-
jecting as a shelf.  The total thickness of the bluff on the east

side is from 13 to 20 feet. TForty feet below are fragments of

the Archimedes limestone, supposed to be in place.

Archais Mountain in the west half of section 17 and the

east half of scction 18, in this township (16 N., 30 W.), is also
capped with Washington sandstone, its geologic position.
having been determined by a ledge of Archimedes limestonc
appearing on the east side.  On the north side of the mountain
a thick bed of sandstonc is exposed, of which large fragments,

having been undermined, have fallen to a lower level,

In the cast half of the southeast quarter of section 31, the

following thicknesses were ascertained by leveling:
Shale, resting on the Archimedes limestone .22 feet.
Sandstone:, . o] S 8 10eks
In this case the section is complete, and the entire distance

between the Archimedes and the Pentremital limestone was

measured, as it was also at Brooks Mountain; but in many
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localities in 16 N., 30 W, it is the summit rocl, as on Baxter
and Miller ,\'T(:;m}taills. and in the series of low hills extending
southwest from Fayctteville, Washington, Archais and Mill-
sap’s Mountains.  On the south side of the last named moun-
tain the thick bed of sandstone occurs in large, detached
masses, which, at first sight through the undergrowth, present
the appearance of a stone wall,  The northward prolongation
or spur of McCullom’s Mountain is also capped with the
Washington sandstone, On its eastern side, in the northeast
quarter of section 32, the Archimedes limestone is overlain by
from 25 to 30 feet of shale upon which rests 7 to § feet of
sandstone, which forms a low bluff along the cdge of the
summit, '

In 16 N, 2¢ W, the Washington shale and sandstone are
conspicuous in the Round Mountain region, occurring in the
southwest quarter of section 12, the south half of section 11,
the southeast (diagonal) half of section 10, and the southeast
carner of section ¢, the north half of the north half of see-
tion 16, the north half of section 13, the north hall of the
northwest quarter, the south hall of the southwest quarter,
and the east half of scction 14, the northwest quarter of the
northwest quarter of section 13, and the greater part of scc-
tion 23, besides a small area in section 24 and the north half
of the northeast quarter of scction 22, Last of Round Moun-
tain it appears in the east half of the east half of section 24.
In the southern part of the township it occurs in the ridges
between Main Fork, Middle T'ork and West Fork, and in the
northeastern part in section 7. Its occurrence in township 16
N., 29 W. is shown on the map of that township prepared by
Mr. Harris and incorporated in the map of Washington county
which accompanies this report.

In the southern part of 17 N, 29 W. a thin deposit of
decayed Washington shale or “soapstone” is of frequent
occurrence, resting upon the Archimedes limestone, but in

many instances the top and bottom of the outcrop are so
G.~T7.
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covered that it is impossible to say what does lie in immediate
conract with it. '

Where the Archimedes limestone thins out and disappears
is blended with the Batesville sand-

the Washington formation :
White River at Johnson's

stone, as in the region west of the
bend,

‘The Washington shale and sandstone appear .
north and the south sides of the main range of the Boston
Mountains. The top of the Archimedes limestone bluff at
the foot of the rangein 14 N, 32 W., the northwest quarter
of scction 28 (Mr. Brunk’s place), is of this Sﬂﬂdﬁtol‘u}. In
ascending the mountain in the northern part of section 27,
there are at the base indications of sandstone along the road
for go feet above the Archimedes limestone. On the so.ufh
side of the range, at Morrow’s in section 36, there rests upon
fect of brown shale, having some black lay-
yellowish sandstone.

both on the

that limestonc 13
ers near the top, followed by 30 feet of Ll
From this point to the Pentremital limestone there is_an inter-

val of 50 feet strewn with sandstone fragments.
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CITAPTER X.
THE PENTREMITAL LIMESTONE.

General characters—Beginning at the base of the series of
rocks exposed in Washington county the Pentremital lime-
stone 1s the third limestone from the bottom. It follows
quite closely the distribution of the Archimedes limestone,
but occurring at a slightly higher level it has suffered more by
erosion, and its areal extent is therefore somewhat less.  Its
exposures are usually in bluffs, and for this reason it also has
a pronounced effect upon the topographic relief of the county.
In most localities it is divided into an upper and a lower mem-
ber by the interpolation of sandstone and shale. The relative
thickness of each of the components will be shown in the
descriptions which follow, as well as in the columnar sections
and ia the chapter especially devoted to them.

In general appearance the Pentremital limestone, though
of a somewhat darker color, closcly resembles the Archimedes
limestone.  In most instances it is very fossiliferous, abound-
ing 1 fragments of crinoid stems, many of them very large,
brachiopads, corald, and is especially characterized by the
presence of the remains of FPentremites. It is well developed
in East Mountain, where the hard, gray, calcarcous layers are
divided into an upper and a lower section by the interpolation
of a sandstone bed, a feature noticed also in other localities.
This limestone, likewise, enters into the bench and bluff topog-
raphy. It is, however, of especial interest, inasmuch as it im-
mediately underlies the coal-bearing shale of this part of the
State. With the included sandstone, it has a thickness in
East Mountain of about 80 feet ; in Pierce Mountain it is some-
what thinner ; at the mouth of Mill Creek, south of the village
of West Tork, its thickness is estimated at 9o feet, and south

of the Boston Mountains and at the old Morrow coal bank it
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is 7o feet thick, In general it has its maximum thickness in
the outlicrs of the Boston Mountains south of Fayetteville, and
becomes thinner to the north, disappearing in township 17 N,
20 W.
Oceurrences—The Pentremital limestone is exposed at a
great many places in Washington county, among which are
the following : ’

In East Mountain near Fayetteville.

In and north of Fayetteville.
In McCullom's, Brooks and Pierce

In 16 N, 20 W., about the summit
of ound Mountain, in the Ridge
between West Fork and  Middle

Tk, and in section 7.

Mountains.
In 16 N., 30 W, section 1. In 15 N, 29 W in14 N, 29 W,
In 15 N, 30 W, in Parick’s Ridye, section 24.
White Oak and Round Mountains, Tn 16 N, 31 W, in Kessler Moun-
and al the base of Washburn lain,

At My, Sloaw's in 14 N, 31 W, sce-

Mountain in section 1.
tionfy, and elsewhere in the same

In 14 N, 30 W,, at Robinson's coal
bank, and at the mouth of Mill township,
In 14 N, 32 W, at Mr., Gifford's in

section 3, andinthe Boston Moup-

Creck.
In 14 N., 29 W., at Brentwood.
At the mouth of Snake Branch.
In 17 N, 29 W, sections 30, 31, 20

lains, in sections 27, 36 and 23,
In the vieinity of Kvansville, in 13

and 21. N., 3',3 W.

Local details.—In East Mountain the Pentremital lime-
stone outcrops in numerous localities, and especially at the
northern and southern extremities of the mountain,  Within
the city limits of Fayetteville there are exposurcs at Cato’s
Spring (Big Spring), and in the bed of the neighboring stream,
whete it is overlain by sandstone, the higher limestone layers
occurring on the top of the bench above.  Upon this bench, on
the south side of the mountain, near the Confederate Ceme-
tery, there are great masses of limestone on the surface, and

farther east it appears in place, A bench on the southeast

side of the mountain in the southeast quarter of section 1§,

extending into the southwest quarter of section 14, is capped

with the interpolated sandstone,
In front of the Fayetteville public school building (north-

east quarter of section 16) there is a small outcrop of this
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limestone, very hard and of a gray color. Large masses may
also be seen near the IHenderson school-house (.colorm_])hin thf;
northeast quarter of the northwest quarter of section 15
Nm.'th of Fayetteville it occurs in several places in scetion 10.
as i the south half of the southwest quarter, and ucarthf,:
center of the section in the bed of a small stream, while at the
large spring in the northwest quarter of the section there i‘;
an outerop of this formation. Owing to a fault or breaking ul
the rocks through this quarter of the section, the cnnl.‘inuit; of
the :';Ih';ua; with those further east is broken, The limestone, 20
feet in thickuess, rests upon two feet of sandstone, whiulﬂ; _m
rm'n_.n":_‘.si's u._unn gray shale, the upper part of which is inter.
-.‘:tmtmr'ed .wnh sandy, ilaggy layers, the thickest not bejng
o‘vcr sixomches, This shale is evidently continuous with rhz
Fayetteville shale, which leads to the conclusion that {he
Archimedes limestone has thinned out, and that the gray .;ilh'l]t"‘
'.uull.tc.'mciy layers may possibly represent the \*\-’;tshin?rton f'u:'—-
mation, |

. ”J'{n [,f_lj N.,‘ 5(},‘-\\-‘. .tIm Il’cn{remita[ limestone occurs in Me-
. %n_)‘m 8, Brooks and Picree Mountains,  Tn the first named
1t1s tound in the southwest quarter of section 32 cxlcm'li;u;
south of the township line into 15 N | 30 W., the n;urt‘hwe‘qt r:{
.~:.ect|un 5. Its position is about 35 fect above the J'\I'Cllillli;dﬂ‘j
limestone,  The precise thickness of this limestone was ms-t
here ascertained, but it iy probably not less than 6o or 7o fu:;'

) On the summit of Brooks Mountain, 345 feet al;:n-'f- l;ht;
West Fork of White River, there oecurs « ‘linhleritollt_‘ whi;‘h is
uncl‘uuf_ntcd[‘\' the Pentremital. 1t g arenaceous zm:.l ~;im\'.'5"L
(.lccl‘de‘d tendency 1o bhrealk up into thin layers. [y iq‘ hi fhl;
f('{.‘?fﬁil“!f;l'i?lls, and the sandy grains are sufficiently numﬂumli l:)
C}[[L(.l. H‘s coi{_n‘_, gving it a rusty tinge. Iive feet below, on the
south side of the mountain, a harder, less fosai]r'ferou't; layer
:%ppcars in the blulf, and 15 fect below the summit ‘f’ht'
limestone passes into or js underlain by an interpolated b,cri oII‘

sandst Cgre: ar i
andstone of great hardness, which upon being struck emits

e e R
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a strong odor. Its thickness is cslimated at 8 feet.  Atits
base it is calcareous, and numerous fossils are exposed in
a fragmental condition on the weathercd edges, among which
were noticed the heads of several species-of Pentremites. Be-
low, the limestone becomes massive, and at the height of 310
feet above the river, shale appears (probably a thin layer) fol-
lowed by the flaggy, sandy layers of the Washington forma-
tion.

On the south side of Pierce Mountain, in the southeast cor-
ner of section 11, or in the southwest corner of section 12,
there is shown at lcast 60 feet of the Pentremital formation,

as follows :

Limestone, the lower member..... 25 feet,
Sandstone o s i 20 feet.
T.imestone, upper member............ 10 to 20 feet.

This probably does not represcnt the entire thickness.

In 16 N., 30 W., the northeast corner of the southwest
quarter of section I, a spring issues, apparently at the contact
of an overlying sandstone with an underlying limestone, the
latter being, in all probability, the lower portion of the Pent-
remital formation. There is limestone also near the township
line on the castern side of this section.

From 15 N., 30 W, the center of section 33, the outcrops
of the Pentremital limestone pass eastward through the south
half of section 34 to ncar the center of the southwest quarter
of section 35, thence northward through the western tier of
forties in section 26. At the northwest corner of the northeast
ql;larter of the northwest quarter of this section the line of
outcrops bears to the southeast as far as the southeast corner
of the northeast quarter of the southcast quarter of the same
section. It skirts the high land of sections 25 and 24, separat-
ing the ridges of these sections by an indentation over hal.f a
mile in length, and passing through the castern half of scctrun
23, it skirts the western slope of Parrick's Ridge. DBearing
westward, it passes through the south half of section 14, then

=
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northward through the east half of section 15, and eastward
thtough the south half of section 171, inclosing White Oak

Mountain, and after skirting the northern and eastern slopes of

Parrick’s Ridge, passes into 15 N., 20 W. Round Mountain
(not to be confounded with the mountain of the same name in
16 N., 29 W.), the summit of which lies near the center of the
northeast quarter of section 27, is likewise flanked by the Pent-
remital limestone.  Mr. Crozier cstimates the upper layers of
limestone to be about 55 feet thick. In the sandstone underly-
ing them, 40 or 50 feet below, he observed from 10 to 15 fect
of limestone, all of which was above the Washington shale and
sandstone.

Fifty feet above the Archimedes limestone in 15 N | 30 W,
the northwest quarter of the southeast quarter of section 19, is
a limestone which, from its position, is undoubtedly the Pent-
remital. A limestone outcrop, prebably of the same horizon,
runs nearly north through the west half of the northeast quar-
ter of this section, near the base of Washburn Mountain,
Passing down a gulch leading from Robinson’s coal bank, in
14 N., 30 W., in the southwest quarter of the northwest quar-
ter of section 4, to the West Ifork of the White River, the
Pentremital limestone occurs at 280 feet above the water at the
ford on the Fayetteville-West TFork road and continues down-
ward to the 185th foot level, thus showing the Pentremital
limestone to have a thickness of ¢35 feet at this place.
The harder layers appear at the top, that is, about 20 fcct
below the coal exposure. Beneath these the limestone grows
somewhat shaly, and is apparently very easily disintegrated.
Where it has scaled off and is exposed to the weather, it is
impure and of a reddish tinge. A layer about 15 feet from
the bottom was found to be very rich in brachiopod remains,
Directly beneath the limestone there are a few fect of flaggiv g,
sandstone and calcareous layers, which soon give way to gray
shale.
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The Pentremital limestone is well exposed in the bed of
West Fork at the mouth of Mill Creck, halt a mile north
of Woolsey's, on the St Louis and San Francisco Railway,
in 14 N., 30 W, the northwest quarter ol scctin‘n 10. The
top of the outcrop is 92 feet above the water.  For a _l;u'rt‘;u
part of the distance between section 4 and the mouth of Mill
Creck it ferms a bluff.  In the lnose fragments which have
fallen frem it are found many of the Ch;H(r}LJ“;’:]L fo.:;i‘,ils,
Some of the crinoid stems are of large sizg, measuring five-
eighths of an inch m diameter, with a thickness of thf.lt nfva
silver dime.  North of Al Creek, heyond Mr, H. W. Gil-
braith’s house, the bluff is lower, aboul 40 feet of limestone
being exposed, Traced northward the cuterap occupies ‘cnn-
tinually higher position in the hills skirting the valley of the
West Fork., Lrom the mouth of Mill Creek the Pentremital
limestone can be easily traced along the West FFork of ihe
White River to Brentwood station, appearing at nunicrous
points along the banks of that stream as well as along the line
of railway which closely follows it.

In 14 N, 30 W., the northwest quarter of the southwest
quarter of section 24, 15 feet of limestone, more or lms co\:-
ered, lics adjacent to the wagon road. At the mouth of Sharp's
Branch, a short distance to the east, hard gray limestone ap-
pears in the road, and in the loose fragments, there are crinoid
stems in the usual abundance, as well as corals, all of which
are best shown upou weathered surfaces.  On the east side of
Sharp's Branch and less than a mile from Brentwood, a few fect
of gray shale are exposed by the roadside, directly above the
limestone, which appears in the road at frequent intervals as
far as Brentwood, Near Brentwood station the contact of
the limestone and the overlying Coal-bearing shale is shown,
They scem to be separated heve by a sandy layer about four
inches thick,

There is a typical exposare of the Pentremital limestone in

17 N., 29 W,, the southeast quarter of the northeast quarter ol
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section 30, and limestone undoubtedly of this formation ap-
pears in the northwest quarter of section 31. Tt is well repre-
sented in the southeast quarter of the northeast quarter of sec-
tion 20; while in the northeast quarter of the southwest quarter
of section 21 sandy and calcarcous layers alternate, as is shown
in the bed of a small stream flowing in a southern direction,
In the southwest quarter of the southwest guarter of the same
section Pentremital limestone was struek in a well at a depth
of 12 feet. It appears again in a very sandy, impure form in
section zg.

The most northern outcrop of this formation was found in
17 N., 20 W, southwest quarter of the southwgest quarter of
scetion 10, of this township, Great care was taken to look for the
limestone in section 33 and in the cast hall of 32, but without
suceess, [t is very doubtful if it exists there at all, its position
being evidently occupied by a very soft greenish red sandstone.
Awell dog in this sandstone in the southwest part of the south-
east quarter of section 29 passed through nothing clse. Other
wells along the Fayetteville-Goshen road cast of Son’s chapel
show the same formation. It is probable that in these locali-
ties some of the upper layers, ac least of the soft sandstones,
represent the Coal-bearing shale which overlies the Pentremital
limestone,

In 16 N., 29 W. the Pentremital limestone occurs in Round
Mountain, in section 14, in section 7, and in the ridge between
West IFork and Middle LFork, in sections 2g, 30, 31 and 32.
According to observations made by My, Flarris, the limestone
in this township, as a rule, has a considerable thickness. He
found the lower layers usually quite impure, as in section 7,
but in the northeast quarter of the southwest quarter of scetion
20 they are true limestones.

In i5 N., 29 W,, the northeast quarter of the northwest
quarter of section 18, there is an outcrop of limestone about
42 feet thick overlain by gray shale—probably the Pentre-
mital limestone and the Coal-bearing shale above it,
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A quarter of a mile below Arnett schoaol-house, in 14 N, 29
W., section 24, in the banks of Middle Iork, a thin-bedded
sandstonc is exposed, which is so thinly laminated where the
water flows over it as to be almost shaly. Immediately be-
neath it, in the bed and banks of the creck 5 or 6 feet of the
Pentremital limestone are exposed. A fine example of the
thinning out of a stratum is shown here; a bed of “shale sud-
denly contracts and disappears, allowing the sandy flagging to
rest directly on the limestone.

The Pentremital limestone is also shown in Kessler Moun-
tain southwest of Fayetteville. In 16 N., 31 W, ncar the line
between the foutheast quarter of section 36, and section 1 of
15 N., 31 W, there are exposed, beginning at the bottom, 20
feet of grayish brown limestone, the lower layers being shaly
and inclined to break up into thin pieces. Above the limestone
there is an interval of 10 or 12 fect covered with sandstone
fragments which indicate the presence of an interpolated
sandstone. Above this there arc 10 feet of gray limestone,
usually hard and compact, showing light or even whitish spots,
and occasionally having a tendency to become shaly.  This
would give an aggregate thickness of 40 feet at this point, but
from an examination of other exposures on Kessler Mountain,
the conclusion is reached that 6o feet would not be too small
an estimate, and it is very probable that the thickness is even
greater, _

On the mountain side, across the gap south of the Kessler
Mountain, and separated from the Archimedes limestone by a
shale deposit containing thin layers of sandstone, there is an
impure, arenaceous limestone which gives ofl’ sparks and an
odor when struck with steel, a peculiarity noted in the lime-
stone of Kessler Mountain just described.

On the road leading southwest from Billingsly (Moffit
Post-office), there is a fine exposure of typical Pentremital
limestone at Mr. G. W. Sloan’s in 14 N., 31 W,, the northeast
quarter of the northeast quarter of section 17, The charac-
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teristic fossils, the heads of FPentremites especially, occur here
in abundance and in a good state of preservation. The expo-
surc occurs near the top of the north bank of Sweetwater
Creck, and is overlain by the Coal-bearing shale. The bluffs
along the Illinois River in this vicinity, can be scen from the
road., They are said to be of limestone and shale, probably
Pentremital limestone below and the Coal-bearing shale above.

In the northwest quarter of scction 20, limestone overlain
by shale, and having a sharp dip to the ecast, occurs in the val-
ley of the Tllinois River, a small mountain stream at this place.

The road from Boonsboro to West Fork leaves the Prairie

Grove road near the half-mile line in 14 N., 32 W, scction 4.

Here it passes over the Archimedes limestone and follows a
general course south of east to Blair's Creck in the southeast
quarter of section 2. Ascending the hill over the limestone
outcrop just mentioned there is a greenish yellow sandstone
not less than 20 feet in thickness, followed by a reddish brick-

colored soil, filled with sandstone fragments. At a higher

level yellowish brown sandstone fragments appear, and then,
at the height of 100 feet above the Archimedes limestone, the
road passes onto a bench, after which it continues to ascend
to the northeast quarter of the southwest quarter of section 3.
Here, near Mr. John Gifford’s house, 160 feet above the Archi-
medes limestone, there is a deep chasm in the rocky walls of
which is the key to the concealed beds just referred to. Ilere
the Pentremital limestone appears with all its characteristics,
overlain by 20 feet of sandstone. The upper layers of lime-
stone are about 30 feet thick, passing into a mixturc of lime-

stone and sandstone below, followed still lower by layers of

limestone which in turn are succeeded by soft sandstone. There
is the same succession of strata in descending the hill to New
Hope school-house near the line between sections 2 and 3,
the outcropping limestone appearing in the road, beneath which
is the soft yellow sandstone that occurs in the gulch. In the
southern part of this township (14 N., 32 W.), Pentremital
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limestone appears on the road from Boonshoro to Morrow’s
school-house, in scction 27, 140 feet above iy Creck, or go
feet above the Archimedes limestone, South of the road, in this
section, 200 fect above Iy Creck, the limestone with 10 feet
of sandstone, mote or less calcareous, forms a bluft which is
overlain by shale.

In passing up the bed of a small branch, trom the house of
T, A. Morrow, in the cast half of the northwest quarter of sec-
tion 30, to the old Morrow coal banlk, this formation appcars

as follows:

i a0 feet, ¥
Limestone ... T

.20 leet.
10 feet,

Shiley: IaVErs wunssanes; e
Limestone ... ... eeesmrnncacc i

Total thickness of at least ... ... . ...70 fect.

Near the house of Mr. Karles King, in section 25, there is
4 bluff of this limestone. The cxposure is 4o feet thick, and,
as is shown in the bank of Cove Creck south of this house, is
underlain by gray shale.

In the southwest corner of the county Pentremital limestone
also occurs in the vicinity of Lvansville,  Here it is 75 or
30 feet above the Archimedes limestone, the Washington shale

and sandstone separating the two limestones.

i ias s g faao o diaimeter
Flowd of Pentremites; enloyyed five diameterd,
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CITAPTER X1
THE COAL-BEARING SHALI,

Characters—AIll the coal found in Washington county
occurs in the Coal-bearing shale,  The shale is enclosed be-
tween the Pentremital limestone below and the Kessler lime
stone above, In contrast with the Fayetteville and Rurcka
shales, it is, in some localitics, as for example, at Lemon’s coal
pits, seven miles northeast of Fayetteville, very fossiliferous,
affording numecrous plant remains, a list of which is given
below, and occasionally those of spiders. The shale is argilla-
ceous, of a black, gray or bluish color and slacks readily upon
exposure to the air,  In thickness it varies from go fect in
the East Mountain section Lo 60 feet on the south side of
the Boston Mountains,

The included coal bed occurs from 15 to 20 fect above the
Pentremital limestone and in the various prospect holes and
pits shows a thickness varying from 6 to 14 inches.  Although
very thin (its maximum thickuess is 14 inches) this coal bed is
of some economic value. The shale is widely distributed, and
from its position immediately above the Pentremital limestone
is easily recognized,

Occurrences—The Coal-bearing shale is exposed notably at
the localities mentioned below :

In McCullom’s Mountain, in East Mountain and in the hill
north of Fayetteville. In 14 N, 29 W.; in 17 N, 29 W,. at
Lemon’s coal bank in section 20; in 16 N., 20 W. In 14 N,
32 W, it is exposed in the main ridge of the Boston Mountains,
in section 27, and at the Morrow coal bank, in section 36. In
15 N, 30 W., it is exposed in White Oak and Round Moun-
tains, in the flanks of Bloyd’s Mountain and of Parrick’s Ridge,
and in the old coal pits in sections 24, 25, 26 and 35, and on
Washburn Mountain; in 13 N., 33 W.; in 14 N, 30 W., at the
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old Male coal bank (Privett’s coal bank), at Brown's or Robin-
son's coal bank, and at Brentwood. In 15 N, 20 W,, it occurs
in section 7.

Local details—In Washington county the Pentremital lime-
stone is overlain by the Coal-bearing shale, a black or gray-
ish and bluish shale containing coal. The geologic horizon
of this coal is considerably lower than that of the coal
mined in the Arkansas Valley. The latter coal overlies the
Millstone Grit formation which occurs in the summit of the
Boston Mountains, while the former underlies it at a considera-
ble depth.

This shale appears on McCullom’s Mountain in 16 N,
30 W., the southwest quarter of section 32, and in 15 N,
30 W., the northwest quarter of scction 5. A prospect hole
dug ncar the line between these sections revealed a bed of
coal from 6 to 8 inches thick, occupying a position 15 or 20
feet below the summit, which is but a few acres in extent and
covered with loose fragments of sandstone.  The study of the
position of coal here and of its rclation to the underlying for-
mations has been of great value in ascertaining its position at
other places.  On account of its height stratigraphically this
shale is confined to abbut the same localities as the Pentremital
limestone. It circumscribes East Mountain, and coal has been
found at scveral places on its flanks, namely : at George Lind-
ley’s, within the limits of Fayetteville, in 16 N, 30 W,
near the northeast corner of -the northeast quarter of the north-
west quarter of section 15; at the Jackson banl, in section 10,
on the west side and in the southwest quarter of the south-
west quarter of scction 11 on the cast. At the Jackson bank
only has any attempt been made at mining. The bed at this
place has a thickness of from g to 11 inches.

In a cove of East Mountain, in the northwest quarter of
the northeast quarter of section 15, 50 yards east of the Fay-
etteville corporation line, the Coal-bearing shale is exposed in
the bed of a small stream to 30 feet above the level of the

-
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Pentremital limestone, and although the coal is not visible, the
outcrop is in about the position in which it may be expected
to occur.

The Coal-bearing shale with thin calcareous layers occurs
along the Fayetteville-Springdale road near the center of sec-
tion 10, and the road itself passes directly over the outcropping
coal,

Extending westward the Coal-bearing shale is conspicuous
on the southeastern slope of the hill west of East Mountain
and north of IFayetteville. Prospecting shows the enclosed
coal bed to be about ¢ inches thick—not sulficient to warrant
working,

An experimental shaft sunk in the west half of the north-
east gquarter of the southwest quarter of section 10 is said to
have passed through the following :

Black shale e 8 feet,
Coal...........0o 8 o5 sesmapseeemss QUNCAESS
Shale. oo . 12 feet 3 inches,

Limestone (Pentremital) ............10 feet 10 inches.

Totalee e . 31 feet 10 inches,

Near the top of the adjacent hill the shale is grayish and
the hill itself is capped with sandstone,

In the northeast corner of this township (16 N., 30 W.)
this shale rests upon the Pentremital limestone as is shown in
well excavations, In 17 N., 29 W, it is found in sections 20
and 21, extending from the northeast quarter of the first named
section in a northeast direction. Lemon’s coal bank in the
northeast quarter of section 20, is the best developed and most
profitable one in Washington county,

The coal bed, which has a thickness of about 13 inches, oc-

curs in bluish gray shales not more than fiftcen feet above the

Pentremital limestone. The amount of shale above if, how-
ever, varies greatly.  On the hill just east of Lemon’s bank,
there secems to be but little, while in some of TLemon’s pits
there is from 30 to 35 feet.
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The following is a list of plants found in the shale in this

locality :

LIST OF FOSSIL PLANTS FOUND AT LEMON'S COAL BANK,
BY GILBERT D, ITARREIS,
Vaseular Cryplogams or Acrogeis.
Class—KEQUISETACET,
Order—Calamarizzx,
Beoviia radiata (Brgt.), Schp,, common.
Sphlrenopleyllun: bifureation, Lx , not common.
Sphenopleyllon saxifragafolivm, Germ,, Lx., com-
mon.
Class—T1L1cacEA.
Order——Neuropterids,
Newropteris smtihsii, 1.x,, common,
Order—Alethopterids,
Adethoptervis hielene, Lx., very common,
Order—>Sphenopterids,

Sphenopleris.

s o« inequilateralis, 1.x., common,
8, W crenala, L1 & llutt, common,
S 0" hentnglansii (?), Brgt,, rare.
& obovata, I1. & ITutt,, common,

Eremopteris cheathami, 1.x., rare,
Class—LYCOTODIACEE.,

Lepidodendron vushvillense, Andrews, rare,

Lepidodendron modulatum (?), Lx., rare.
Order?—Nocggerathica.

Whittleseya microphytla, 1.x,, very common.

Whittleseya elegans, Newby. or a n, s, rare,

FRUIT SPIKIS,

Class—EQUISETACEE.
Order—Calamarize,

Calamostackys lanceolata, 1.x.,, common,

Macrostackya, sp., common.
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Class—I.vcoropIiacra,

Lepidocystis quadvrangularis, 1.x., common,
NUT-LTKE TFRUITS,

Class—Corbarrea,

Cardiocarpus bicuspidatus, Sternb,, common,
Carpolithes transsectus, 1.x., very common,

The shaft now worked at Galliger's bank inear T.emon’s, a
once famous lacality, has not produced as many or as line
specimens as formerly. DMr. Ilarris, however, succecded in
finding the following at that locality :

Class—Eouiseracim,

Order— Calamarie,

(?) Asteroplyilites gracilis, Lx., and fruit.
Calameostachys lanceolata, 1.x.

Class—IILIcACER,

Order—Necuropterids,

Newropteris sinithsii, 1.x,

Order—Alethopterids,

Alethopteris helene, Lx,

Class—Lycoroniacea,

Order—=Sagillarioe.

Stgillaria brardii, Brgt.

Class—CoRrDAITEA:,

Trigonocarpus schultzianus (?), Geop. & Berg.
Tvigonocarpus oliveformis (7), L1 & Hutt.

In 16 N., 2g W,, the Coal-bearing shale or its representa-
tive, occurs in but two localities, viz.: In section 36, near the
summit of the ridge between Main Fork and Middle Fork, and
in scction 14 near the summit of Round Mountain, In the
former locality there are, according to the observations of Mr.
Harris, probably 75 fect of sandy shale. In the latter, accord-
ing to the same authority, sandstone has the Pentremital lime-
stone below and shale above it.

In 15 N., 30 W,, this shale occurs high up on the flanks of

the glcsvated region in the east half of the township. It ap-
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pears near the summit of White Oak and Round Mountains,
and extends from the flanks of Bloyd's Mountain, in sections
33 and 34, around the high area in sections 35, 26 and 25. It
can be traced around Parrick’s Ridge; that is, through scction
24/ 22, the east hall of secction 23, section 13, and the south half
of section 12, Necar the northwest corner of the northecast
quarter of the southeast quarter of section 24, there is an old
coal-pit.  The bed could not be scen, but it is said to have a
thickness of 10 inches. The shale in this locality is quite
thick and of several colors— black, blue and yellow.

The well at J. R. Malone's in 15 N., 30 W., the northeast
corner of the northwest quarter of the southwest quarter of
the same section, passes through sandy red shale into black
shale. Coal has also been dug ncar the center of the north
half of section 25 (Malonc coal bank). The bed is herc of
the usual thickness, from 10 to 12 inches,  Above the coal
there is a bluish shale. M. Crozier has also noted the occur-
rence of reddish and black shales above the Pentremital lime-
stone on Round Mountain, in section 27. In the southwest
quarter of the northwest of section 26, Mr. Crozier saw a
pit in which a 5-inch bed of “rotten coal” was encountered.
As it occurred far above the Pentremital limestone, he con-
cludes that it must be a second bed. If so, this is its thick-
est development of the Coal-bearing shale in Washington
county, and this sccond bed, instead of occurring beneath the
bed ordinarily worked—a very popular theory with the
searchers for coal—is really above, Explorations for coal
have likewise been madc in the blue shale near the center of
section 20.

According to the same obscrver, blue shale is exposed in

the northeast quarter of the northwest quarter of scction 35.

Here a coal pit has been opened in which there is a bed of

coal g inches thick.
In the western part of this township (15 N., 30 W.), the
shale occurs in the flanks of the Washburn Mountain, having

e o

e
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been met in excavating a well near the east line of the north-
west quarter of section 19,
The old Male coal bank (now Privett’s coal bank) is sitnated
on the head waters of Mill Creck, a tributary of ‘t]lu: \r;f::t
Fork of White River, in 14 N., 30 W., the northeast mrtﬂ
of the northeast quarter of section 2. It has been :\lmtrk e;
more or less for many years. ‘The coal bed, which outero JFL'(
th'e bed of a small stream, is from 10 to 11 inches in th'{(*ljl:‘l"n‘
W i?::rc cxamined it was overlain by a limestone C(Jﬂgl(}l‘l;ll’:l'i:?
18 {m:hes thick, containing dark gray and brownish .cb‘)lc-‘ f-f
various sizes, which must be removed by blasting EIJ)chl;rchtli}
coal can be taken out, The shale rests upon this rock '\e
fw other point has this conglomerate been found, and acl;co:ﬁt
o pol 3 this cc ind, 1-
:;tho Mr. Male, it extends for a short distance only upon the
Robinson's coal bank (formerly Brown’s) is situated i
N, ?,o W.,, in the southwest quarter of the northwest u'U‘t-l 141-'
section 4. Tt was first opened about forty years a:'o‘ (i;lo
c.o:\l is 11 inches thick, and lies 20 feet above the l’ent.rcmitli
lll‘llf?ﬁt()llc. Above and below the coal bed is gray shale a
which, 10 feet above the main bed, there is abthil ;:1“bl *m
cecous layer underlain with fire-clay. | R
5 In th.c sect.ion of Bloyd’s Mountain the interval between the
Cl.ltl‘(‘llllltﬂl limestone and the Kessler limestone is 150 feet
ThIS is wholly occupied by the Coal-bearing shale [JX s
tion of the mountain south of Mill Creek, shows thc. same b 1“-
tance between the limestones., The Pentremital iimc(‘t{ e
which occurs along the cast bank of West Tork, is overl'j Olne
a shale in which, ten feet higher up, there is cx’noscd 01‘1:1'11:.}3

a half feet of thinly laminated sandstone. TFrom this point to

the ssler 1 g
Kessler limestone above the outcrop is conccaled, but the
¥

‘nature of the slope leads to the belicf that the underlying rock

is shale or shaly sandstone, that is, the Coal-bearing shale
Just northwest of Brentwood station, about the line between

15 N,
5 N, 20 W,,and 15 N, 30 W, the contact of the Pentre-
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mital limestone with the overlying Coal-bearing shale is showi
along the line of the railway. There is here a thin layer of
sandstone, perhaps 4 inches thiclk, between the limestone and
the shale. Above this exposure there is a bench, on the slopc
of which there are scattered fragments of sandstone, and
wherever the shale appears it is rather flaggy in character. Two
hundred yards southeast of the railway station, in a cutting
for the road-bed, is an impure limestone, beneath which there
is sandstone passing into shale heneath. This rests upon the
Pentremital limestone, which is exposcd in the bank of West
Fork, 30 feet below.

Coal has been discovered in 1§ N., 29 W., the southwest
quarter of the northwest quarter of section 7. The outcrop is
reported to be 11 inches thick, Farther south grayish shale
also occurs in the northwest quarter of section 18, on a knoll
above the Pentremital limestone.

Mention has already been made of the Pentremital lime-
stone at Mr. Sloan’s in 14 N, 31 W, section 17. This outcrop
is overlain by the Coal-bearing shale, which is, in some places,
of a light gray or yellow color. Trom this point it appears at
intervals along the road as far as Iowell's graveyard, in sec-
tion 9.

On the main ridge of the Boston Mountains in 14 N., 32
W., section 27, gray shale is exposed above the Pentremital
limestone, but the surface is so covercd with sandstone frag-
ments that the thickness can only be approximated—say from
65 to 75 feet. Coalis reported on Mr. Reinhart’s land, in the
southeast quarter of this section.

The Morrow coal bank, in 14 N., 32 W, the north half of
section 306, lies on the south side of the main ridge, on the
head waters of Cove Creek. The coal bed, which is not now
exposed, is said to be 14 :nches thick, and occupies a position
about 20 feet above the Pentremital limestone, resting on shale

of a greenish brown color. Above it are probably 4o feet of

st

]
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shale, making the entire thickness 6o fect or more.  Then fol-

lows the thin-bedded Kessler limestone above.

N In ascending the mountain southeast of Kvansville, in 13

N., 33 W, section 27, a gray shale is encountered restinc: upon

a limestone supposed to be the Pentremital. i E |

& PARTIAL LIST OF THE COAL OPENINGS AND OQUTCROPS IN
WASHINGTON COUNTY.

1, Lemon’s b: N., : :
won’s bank, 17 N., 29 W,, northeast of section 20.

2,  Crawford’s bank, near Lemon’s,

3. Old Shepherd banlk, south of Lemon’s,

4. Other openings in the vicinity of T.emon's
%) et

‘ 5. Jackson's bank, 16 N., 30 \V,;&éﬁ%ﬂ’r@ of northeast
of section 10, ) B

o. ., 16 N., 30 W, near the center of section 10,
. 7o, 16 No, 30 W, northeast of southwest of sec-
tion 10.
| 8. , 16 N., 30 W, southwest of southwest of sec-
tion 11,

0. George Lindley’s, 16 N., 30 W., northeast of the north-
west quarter of section 15.
10, Near Fayetteville station, 16 N., 30 W,, northeast of
the northwest quarter of section 16,
II. e, 15 N, 29 W., southwest of the northwest
quarter of section y.
12, Malone’s bank, 15 N., 30 W, north half of scetion 25
I ' I
3 iy 15 N, 30 W., northeast of the southeast
quarter of section 24,
14 e, 15 N., 30 W, southwest of the northwest
quarter of section 26,
I5. oo , I N, 30 W., northeast of the northwest
quarter of section 35,
’ - T
16, Male’s bauk, 14 N., 30 W, northeast of the northeast
quarter of section 2.

17.  Robinson’s bank, 14 N., 30 W, southwest of the north-
west quarter of section 4.
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18. Turner’s bank, 14 N., 31 W, northeast of the north-
west quarter of section 21. '

19, ey 14 Ny 32 W, southeast quarter of scction 27.

20. Morrow’s bank, 14 N., 32 W, north half of section 36.

Beside these openings and natural exposures it will be scen
from a study of the geological map, that the horizon of the
coal bed is pretty constant, and that while the coal has a ten-
dcﬁcy to be pockety and irregular in thickness, the bed in all
probability connects the outcrops mentioned above or located
on the map.

The statistics of production by the coal mines of the county
is given in the chapter upon economic geology.

i e S

THE KESSLER LIMESTONE. 103

CHAPTLER XIT,
TIE KESSLER LIMESTONE.

Character and position—The next bed above the coal-
bearing shale in Washington county is the Kessler limestone.
This is the uppermost of the Lower Carboniferous series and of
the calcareous beds, being followed above by the shales, sand-
stones and grits of the Coal Measures. It is named from its
occurrence in Kessler Mountain, southwest of Fayctteville.
Unlike the Archimedes and Pentremital limestones, the Kess-
ler limestone does not occur in thick masses, butin thin layers.

In working out the stratigraphic gcology of Washingion
county above the Coal-bearing shale the difficulties of the
geologist are materially increased, for he has reached an cleva-
tion where the ravines and hollows are less precipitous and
consequently the outcropping of strata is of less frequent
occurrence,  And so it happens that a thin stratum, such as
that of the Kessler limestone, is perhaps more often covered
than exposed.

In several localities it appears as a thin-bedded limestone
having a thickness of from 10 to 12 or more feet above the
Coal-bearing shale. It is found near the summit of Fast Moun-
tain, having a number of outcrops on the west and southwest
sides, but on the east and south it is usually covered, although
fragments sometimes occur as near as the northwest corner of
the southeast quarter of the southwest quarter of scction 17,
16 N, 30 W., 75 to 8o feet above the Pentremital limestone,
Wherever exposed it is shaly, varying somewhat in color from
gray to reddish brown, with occasional light streaks.

Laposures.—1It is exposed at the following localities :

In Fast Mountain and in Kessler In the miin range of the Boston Moun-
Mountain, tains and at the old Momrow coal
Tn 14 N., 30 W., in Bloyd’s Moun- bank, and ncar Lvansville.
tain, at Brentwood, and in the In 15 N., 30\, in White Qak and
mountain northeast of Woolsey's. Eound Mountains.

In 16 N, 20 W, section 32.
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Tocal details~—The Kessler limestone appears high up on
the slope of Kessler Mountain, in 16 N, 30 W. Here itis
from 10 to 15 feet thick, thin Ledded, yellowish in color, be-
coming reddish-brown near the top where its shaly and sandy
upper layers pass into sandstone. The only other locality in
this township in which it could be expected to appear owing
to its high stratigraphical position, is in Pierce Mountain, and
here no well defined outerop has been scen.

In 16 N., 29 W, in section 32, Mr. Harris recognized thisline-
stone sear the summit of the mountain, where it has a thickness
of 10 feet. In his examination of Round Mountain, in section
14, however, he failed to find it, as for some distance above the
Coal-bearing shale there was no outerop of rocks visible.

[n 15 N., 30 W., Mr, Crozier reports the Kessler limestone
on White Oak Mountain in section 14, and near the summit of
Round Mountain in section 27. On the north side of the
former, although he was unable to find a good exposure, (rom
the height of the bench he estimates its thickness at from 10
to 15 feet, Ttis so fijable and soft that it has crumbled away
and disintegrated very much.  Large masses have apparently
broken off and slid down upon the sandstone and shale below,
where they have gradually decomposed, giving the slope a
much broken surface; on some of the heaps found here the
limestone is still seen.  On the opposite side of the ridge he
reports a belter exposure 75 feet below the sandstone and un-
derlying the sandstones of the Millstone Grit formation.

West of the summit of Bloyd’s Mountain, in 14 N., 30 W.
(northeast quarter of the northwest quarter of section 4), and
on the north slope, this limestone appears 380 feet above the
village of West Fork. 1t presents its usual shaly characters
and forms a low bluff, which at this point is more than 4 or §

feet high. Its course is marked by the customary fringe of
fragments upon which there is a remarkable growth of moss.

Northeast of Woolsey's, a station on the railway south of
West Fork, Kessler limestone occurs on the mountain side 140

o
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feet above the Pentremital limestone exposure at the mouth of
Mill Creek, a distance closely corresponding with that noted in
the Bloyd Mountain exposure. .The outcrop is here 3 feet
lhlch and well marked, fragments being scattered from 25‘“)
30 feet below it. The weathering of some of the detached
masses is, in occasional instances, peculiar; one surface pre-
senting the appearance of a weathered conglomerate.,

Scarcely a quarter of a mile south of Brentwood station
the Coal-bearing shale overlying the Pentremital limestone dis-
appears beneath the bed of the railway, and there is presented
a face of rock 20 feet high. Tt consists of impure limestone
and of shaly and sandy layers. Not far from this exposure
the road turns to the south, and on the east side there is about
12 fect of impure limestone, 5 feet of shaly or flaggy layers
and 4 feet of limestone. This is supposed to be the Kessler
limestone. '
. That it exists in the main ridge of the Boston Mountains
fs confirmed by the section made at the old Morrow coal bank,
in 14 N,, 32 W,, scction 36.  Here there is as much as 40 feet
of shale above the coal, above which 10 feet of limestone are
cexposed.  Its character and position indicate that it is the
Kessler limestone.,

Again, ascending ‘the mountain southeast of Kvansville
several limestones are passed over successively : the Arclli—’
medes near the base at Littlejohn’s mill; then at a higher

level, fracments  Pe L
, fragments of the Pentremital are encountered, and higher

still fragments of a third which must be the Kessler limestone.
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* CITAPTER XIIL

THE MILLSTONE G RIT FORMATION.

Position and  chavacter—The highest rocks exposed in
Washington county belong to the Millstone Grit formation at

the base of-the Barren Coal Measures. They overlic the Kess-

ler limestone described in the last chapter, and underlic the

rocks of the Productive Coal Measures which occur in the
Arkansas Valley. No attempt is made in this report to dis-
tinguish between the various shales and sandstoncs of this for-
mation. The great similarity of the different beds renders it
well nigh impossible to separate them onc from another;

moreover, it has not been possible in the time allowed for

the work to trace out and locate them through the thinly
settled region of the Boston Mountains where they are most

abundant.
In gencral, these sandstones and shales cap the Boston

Mountains and their outliers, and wind in and out along the

sides of the ravines and spurs that extend northward from the

main ridge. The outcrops of the shales are generally con-
cealed by debris and residuary soils, while the more massive
sandstones and grits often form conspicuous bluffs on or near

the mountain tops.
Exposures.—The following are some of the localities at

which the rocks of this series are exposcd
the summit of White Oak

On Fast Mountain and Kessler Mountainj near
30 ., section 27; on

Mountain; on the summit of Round Mountain in 15 N
Bloyd’s Mountain in 14 N., 30 W.

Near Lemon's coal bank in 17 N, 20 Y., in section 2g of the same township ;
on Parrick’s Ridge; in section
»d and Winslow ; in a bluff in
, 32 W, seclion 36;

on the hill near the Tayctteville public sehool huilding ;
25, 15 N., 30 W3 along the railway between Brentwoe
14 N., 29 W, section 30; above Morrow’s coal bank in 14 N.

on the mountains southeast of Evansville, and on the road to Boonshoro via An-

tioch Churciu _
On the ridge between Cove Creek and Fall Creek;at Cincinnati ; on Strayhan

Mountain in 16 N., 33 W, section 29, and on Bell Mountain in 15 N, 33 W.
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Local details.—Resting on the Kessler limestone in TFast
Mountain there are at least forly feet of dark shale 1::, .i‘s
sh'n'_:wn by a well excavated on the upper beneh of that ,ll'l‘()lltl;
tain near the Fayetteville corporation line, This shale also oc-
curs above the upper limestone on Kessler Mountain h.zwin ;
s:.mdy l\nyers at its base. Its thickness is about 40 ft;et lf:
Pierce Mountain cast of Fayetteville, the occurrence of ‘-.ih'l] 3
beneath the grit and sandstone has been noted. ‘ o

, ?s’lt'. Crozier reports a shale above the Kessler limestone on
White Oak Mountain, in 15 N., 30 W,, the northwest quarter
of the northwest quarter of section 14, and its occurr-c.n(flc 'r:lse-
WI‘ICI’C on this mountain can be safely predicted, He also found
this shale resting upon the limestone in section 26. Acrain in
the northeast quarter of scction 27, he found it on th: to ; of
Round Mountain. . Its thickness here is from 45 to g0 fleet
and on it there arc scattered fragments of a sandst(-mc .\vhicll}
once covered the summit.

IFarther south, the shale appears on the cast side of Bloyd's
Mountain, but in the Mountain south of Mill Creeck 110. C\') Y0
s'ure has been seen. There is, however, above the I{e‘sjler
1]?11(?5‘“)110, a covered slope, which is usually interpreted asl in-
dlCZ‘rLtiﬂg underlying shale or thin sandstone layers,

I'here now follows a succession of sandstones and shales
to the summit of the Boston Mountains. No attempt h'\f; he ;
made to classify them. - e

In the East Mountain section at IFayetteville the shale is
followed above by sandy, flaggy layers and then by sundslum.:
On th:c summit, and especially on the south extremity, there arc.
f‘»cattered numerous fragments of a grit, consisting of,a brown-
lsh.:llatrix in which there are imbedded angular grains of quartz
This rock is alse found on the summit of Kessler T\‘[ount'li;
ajld Oi“l that of the ridge between West FFork and Mid'dlc
Fork, in 16 N, 20 W, scction 32, While this, then, must be
regarded as its normal position, owing to the thiunin;{ ou;.' and
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fine-grained sandstone. On the south side of the peak this

sandstone is in the form of thin flagging which has been
undermined in places, leaving the layers projecting 10 feet.

In making the ascent of Lverett or Sugar Mountain from
the mouth of Mill Creck, in 14 N., 30 W, section 16, frag
ments of sandstone are found at the base of a bench, 60 feet
above the Kessler limestone. From the character of the slope
there is in all probability a bed of shale between the Kessler
limestone and the sandstone above.  Twenty feet higher, a low
(5 feet) bluff of sandstone isexposed. Its lower layers are thin-
bedded and soft, while the upper layers are cvideutly easily
eroded along the lines of their lamination,

The top of the
sandstone bench

is 120 feet above the limestone. Torty feet
above the outerop mentioned, on the surface of a broad bench
that is 160 feet above the Kessler limestone, there are frag-
ments of grit, similar in appecarance to that found on

fast
Mountain,

A hundred feet higher is a bed of shale; immedi-
ately below the summit of the mountain, and 420 feet above
the limestone, there is a broken sandstone outerop.  Crossing
the mountains from this point through sections 14 and 23,
towards Brentwood, are several sandstone benches and shale
slopes.  One spur equals, if it does not exceed Everctt Moun-
tain in height.  In places the descent to Brentwood is com-
pletely covered by fragments and slabs of sandstone.

As might be expected, shales and sandstones are exposed
at frequent intervals along the railway from Brentwood to the
summit of the Baston Mountains at Winslow and also along
the descent of the mountain on the south side of the range,

In the rear of Mr., Jackson’s house, in 14 N, 29 W,, the
northwest quarter of the southwest quarter of section 30, there
is a heavy bluff of ferruginous sandstone. © The basc of the
cliff is made up of shaly and flaggy sandstone 12 feet thick,
above which there arc 15 feet of thick-bedded sandrock,
Among the large fragments which had fallen from this out-

crop are some remarkably fine examples of concreticnary
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structure. South of Mr. Jackson's, near the township line,
and at a lower level than the sandstonz bluff, dark colored
shale appears along the railway. Continuing along the track
towards Winslow, the shale is succeeded by sandstone, whicl,
two miles above Brentwood, is at the level of the bed of the
railway. An eighth of a mile further south, shale age?in B
pears, overlain by a coarse greenish yellow sandstone, of which
from 2 to 4 feet arc exposed in cuttings. This is overlain by
10 feet of shale, followed above by an exposure of sandstone
S feet thick. Ten feet above this is a flaggy sandstonc and 20
feet above the last exposure 2 feet of sandstone, underlain by
gray shale.  Approaching Winslow, but north of the 3.74th
mile-post, at a still higher level (20 feet above the preceding),
light colored shale appears showing a slight dip to the south.
South of the mile-post mentioned the shale is succeeded by
sandy and flaggy layers. Above Winslow station, in the cut
lcadi'uge_' to the tunnel, is a stratum of sandstone 3 feet t]1ic{lc
dipping northward at an angle of from 59to 8%, It is overlain
by shale and beneath it there are thin sandstone and flaggy
le;ycrs':md shale. Continuing towards the tunnel there ls.a
similar stratum *having about the same thickness and overlain
by shale (of which 20 or 30 fect are cxposed, weathering gray-
ish brown and with sandy layers on top) and underlain by
thin-bedded, flagey sandstone 8 feet thick. The sandstone
stratum itself is of a mottled grayish purple color, as scen on
a newly broken surface. At the mouth of the tunnel the black
shale which occurs beneath the flaggy layers is well exposed
and through it the tunnel has been excavated.

On the south side of the Boston Mountains, above the
Kessler limestone which overlies the Coal-bearing shale at the
old Morrow coal bank, in 14 N., 32 W., the north half of sec-
tion 36, there is a mass of broken sandstone. At one point a
nearly level surface is completely covered with sandstone slabs,

*¥The similarity of these sandstones lead to the helief that there isa fnul! at
this point and that what appears at first sight to be two beds is in reality one, which,
owing to displacement, appears a second time,

pTER
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from 4 to 6 or more feet in length, and from 6 to 8 inches
thick, their regular form giving them the appearance of build-
ing material just taken from the quarry.

Above the limestones southeast of Evansville, there are
shale and sandstone deposits, On the road from that town to
Boonsboro by way of Antioch Church, after ascending from
the bed of Kvansville Creek, there are sandstone fragments,
sandstone outcrops and sandstone benches until 14 N, 32 W,
scction 27, 1s reached.

Sandstone is also the prevailing rock in the ridge between
Cove Creek on the west and Fall Creek on the east, embrac-
ing the area adjacent to the line between 13 N, 31 W, and 13
N, 32 W. At I‘all Creek school-house, in 13 N., 31 W, in
scction 5, the creck passes over a thin-bedded sandstone ledge,
making a fall of 8 fect. Iarther south, in 13 N, 32 W,
section 30, thick-bedded sandstone occurs east of the road
leading into Crawford county.

Meution has already been made of the difficulty of readily
recognizing the rocks of this, the Millstone Grit formation, In
the consideration of sandstone, a stratum occupying a given
position may be casily mistalen for one occupying an entircly
different position, owing to their great similarity in color,
texture and structure, unless their stratigraphical relation can
be shown. This, however, is not always possible. Tn the
western part of the county there appears to be a thinning out
of those rocks which are conspicuous in the vicinity of Fay-
etteville, that is, the Archimedes limestone, the Pentremital
limestone and the Kessler limestone; while the shales and sand-
stones immediately associated with them are no longer seen,

At Cincinnati, in 16 N., 33 W., section 29, there is a sand-
stone ridge which has been cut in two by the creek, while sev-
cral sandstone-capped hills or mounds extend in a southwest
direction.  On top of the Boone chert and cherty limestone
is the black Fayectteville shale, upon which the sandstone
rests, or in some places, as at ITiram Fulmer’s, it may rest di-
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rectly upon the limestone; at all cvents it is not far above it.
If the sandstone rests upon the Fayetteville shale its position
is that of the Batesville sandstone; if it rests on the chert, its
position is that of the Wyman sandstonc. That it is the latter
is not at all probable, for the Wyman sandstone is a compara-
tively unimportant stratum and never presents the indurated
appearance so well shown in the hill above Mr. Fulmer's. Nor
can it be the Batesville sandstone unless its lithologic charac-
ters have been greatly changed from those in its typical ex-
posures.  If, however, the character of the sandstone and its
texturc he taken into consideration, together with the fact that
on one of the mounds in the southwest corner of section 29
there are fragments of a grit similar to, though fincr than those
found on East Mountain, there is a strong presumption in favor
of the thinning out or climination of the rocks above men-
tioned. The hill on the right bank of the creek at Cincinnati
fises to the height of 75 or 80 feet. At its base is the Boone

chert, on its sides the sandstone outcrops, while fragments ap-

pear on its top. The rescmblance of the sandstone to that’of’

the Millstone Grit formation is striking., Its color, its indur-

rated appearance, and its texture (a fine grit) favor it, yet these

characters are not especially distinctive. On the left bank of

the creek the rock exposed is quite fine-grained and of a

somewhat bluish purple tint.
Southwest of Cincinnati there is shale at the base of Stray-

han Mountain in section 30. In ascending the mountain, sand-

stone fragments occur above the shale, and towards the sum-
mit sandstone outcrops, but nowhere has even a trace of lime-
stone been seen,

An ascent of Bell Mountain, in 15 N., 33 W,, in the adja-
cent corners of sections 4, 5 8 and g, failed to reveal any

limestone above the Boonc chert which is well exposed at its.
base. Above it the Fayctteville shale appears, and still.
higher there is sandstone debris almost to the summit, and fin-

ally sandstone caps the whole.
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CIIAPTER XIV.
FOLDS AND FAULTS,

While the strata in Washington county lic for the most part
in a horizontal position, there is an area showing cousiderable
disturbance extending in a northeast direction from Fayette
ville, and in other localities the rocks stand at considerable
angles, There is also some cvidence of faults,

e Fayetteville fanlt—The Archimedes limestone exposcd
in the ravine south of Evergreen Cemetery in Fayetteville, and
the Washington shales shown in the gullic;on Dickson street
between the University campus and the railway, have a clearly
marked dip to the east. The disturbance is, however, most
marked in the northern part of the city where the St. Louis
and San Francisco Railway passes through a cut made chicfly
in the dark Ifayctteville shale. Within a hundred feet of the
southern end of this cutis a bed of Archimedes limestone
which is broken off by a fault, causing it to abut against the
black shale.

Above and east of this cut a line of disturbance may be
traced in the sandstone along the brow of the adjacent hill in
which the outcrop shows a northward dip. In 16 N., 30 W.,
the northeast quarter of the northeast quarter of section 16,

the outcrop of the sandstone turns rather abruptly and bears

off in a northeast dircction. The amount of displacement or

crushing is more strongly shown in the bed of the stream flow-
ing through the south half of the southeast quarter of section g,
immediately north of the above mentioned hill.

Here the
sandstone is in a vertical positiow.

From this point the out-
crop has been traced a short distance to the northeast, disap-

pearing near the north line of Fayctteville, but after a short
interval it reappears in the northwest quarter of section 10.

From the center of this section, a narrow valley through
G.—9,
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which a small stream flows, extends west of north to the sec-
tion line. On both sides of it hills risc to a considerable
height, and on the southwest in some places thesc hills are quite
precipitous.  About halt way through this pass large masses
of sandstone indicale an outcrop which is continued also on
the hillside, extending for some distance in a southwest direc-
tion. On the opposite side of the valley a corresponding, but
more prominently exposed outerop is up the hill in a northeast
direction, the dip being to the northwest.

In 17 N, 20 W., the northwest quarter of section 31, the
line of disturbance is again noticed in the displacement of the
limestone, probably Pentrewmital (as the Archimedes limestone
has probably thinned out and disappeared) overlying the
IFayetteville shale.

The Price Mountain syncline—A syncline extends through
17 N., 29 W, as follows: The most northern point in which
it has been observed is in the southwestern portion of the
southeast quarter of the southeast quarter of scction 3. llere
the trough is filled by a small deposit of much disturbed black
shale. Toward the southwest the syncline grows gradually
deeper. Tn the northwest quarter of the northeast quarter of
section 10, the black shale is capped with thick layers of the
Batesville sandstone. A few rods northeast of this sandstone
the Liayetteville shale beds appear, though much lighter than
usual.  They have been erroncously supposed to contain coal.

In this connecction it may be stated that the top of the
Boone chert and cherty limestone as it appears under the
southeast corner of Price Mountain, is at least 100 feet higher
than where it appcars on the east side of the shale, three-
quarters of a mile farther east. Regarding the syncline there
is one point of uncertainty, namely, that in the absence of out-
crops it cannot be determined whether there is really a west-
ern half to this trough, or whether there may not be a fault in

section 16.
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FFarther to the southwest, in section 20, the existence of a
syncline is well shown, for in the southeast of the northwest
the coal bed has a dip of 12" to the southeast, while at T.emon’s
coal bank, in the southeast quarter of the northeast quarter of
the same section the dip of the same coal is about 7° north-
west,  In the southern part of the section this syncline unites
with one coming from the east, rendering the geology some-
what complicated.  Still farther to the southwest the synclinal
structure becomes less conspicuous. Through sections 21 and
22 the syncline follows the course of a creek flowing into
White River, This trough is a deep one as will be observed
by one standing upon the blufl in the northeast part of section
28, as helooks down into the valley upon the rocks which cor-
respond stratigraphically to thosc upon which he stands. This
syncline has been traced from near where it coalesces with the
Price Mountain syncline to the Springdale-Goshen road in
section 22.

The White River foult—There is a line of disturbance or
fault extending in an casterly dircction from a point not far
cast of Lemon’s coal bank (17 N., 28 W., section 20) to the
-eastern boundary of the south half of section 18, the effect of
which upon the topography has already been referred to under
.another head, )

Northeast of Mr. J. K. Langley's house, in 17 N.,, 28 W,
in the north half of the northwest quarter of section 22, cherty
limestone is exposed in the bank of a stream having a steep
west-of-south dip.  Upon it there is a bed of black shale, fol-
lowed above by olive-colored shale and light greenish flaggy
shale, all dipping west of south at an angle of from 35° to 45°.
Above these is an arenaccous limestone, which, while showing

abundant evidence of its origin, shows none of ils fossils in

sufficient detail to enable them to be recognized. The general
character of this rock leads to the belief that it is the Pen-

tremital limestone,  Ifurther, it is possible that here is a con-

tinuation of the disturbed strata which Mr. Harris has traced
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into section 18 of this township. This fault crosscs the White

River on the south side of section I5. ) Y

Cato’s syncline—South of Fayetteville, in 16 _\, 30 W,
section 31, the valley between McCullom’s Mountain on 'thc
and the foot-hills of Kessler Mountain on the west, 15 a

cast,
an Buren road

slight syncline through which the ]_*‘ayettcville—\f. _
passes for a short distance, near Cato’s shop, before Tt ascends
the hill to the south, Standing at the shop and facing south-
ward, the course of the limestonc as it emerges from a gorge
in McCullom’s Mountain may be distinctly seen. In the north-
west quarter of the southwest quarter it has reached the level
ed in the bed of a small stream atl

of the road, and is expos
* or Van Buren road

the point of junction of the “old wire’ : .
and the road to Riefl’s Chapel. 1t also appears for a counsid-
erable interval along the latter road as it ascends the hill to

the westward ; the dip of the limestone, indecd, determines the

slope of the hill.  IFrom the center of section 31 a short spur
On its top both sandstonc and

projects to the northwest. .
overlying the latter whicly

limestone are exposed; the former

again appears along the roadside at the base of the spur. The

following diagram shows the structure and arrangement of th:

rocks in this basin:

; n (r!r?flr_n Fe L!-_.S._.
Cate's syncline.

A fanlt on West Fork.—The bluff of cherty limcstoile alrguly
mentiloncd as forming the eastern bank of West I l?l'k, in 16
N., 30 W,, the southwest quarter of section .25, Whl(_‘:l'l, after
leaving the river, passes castward a short dl.!-itallcc into th'c
northern part of the northwest quarter of scction 36, where it
is evidently an upward bulge of that forma-

finally disappears, .
Jthough the amount of dis-

tion, accompanied by faulting, a
placement has not been great.

Under these conditions the

ey
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corresponding blufl on the west bank docs not, of course,
H.]:)].)UH.I‘.

Cove Creek fold and foault—Irom Morrow's, in 14 N., 32
W., section 36, in passing down Cove Creek, the Archimedes
limestone occupies a constantly lower position. 1n the north-
cast quarter of scetion 12 it is 130 feet below the Morrow level,
At this point it dips to the southeast 10° or 15%, and com-
pletely disappears beneath the creck, rising again a quarter of
a mile below at an angle of 37 forming a low bluff on the
right bank, while from 10 to 15 fect of Washington sandstone
are shown on the left.  Continuing down the creek, the gorge
becomes canyon-like, being bordered with high bluffs of Arch-
imedes limestone,  Those on the right are higher than those on
the left, owing to the southeast dip of the rocks. In 13 N., 32
W, near the center of section 23, at Mr. A. C. Clanton’s, there is
a fault.  The limestone is 230 feet below the level at Morrow’s,
and near at hand is a sandstone presenting the well known
appearance of the Washington sandstone, From ohservations
made by Mr. TTarris it appears that the Pentremital limestone
oceurs in the valley in the southern part of section 23, and the
Coal-bearing shale in section 26; that in section 34 the out-
crops are met in the reversed order, while further south the
Archimedes limestone rises to the surface again and continues
beyond the borders of the county.

Disturbance at Cincinnati—In 16 N, 33 W, the strata
of the sandstone ridge at Cincinnati have, in places at its base,
been very much disturbed. This hill, it will be remembered,
is cut in two by Cincinnati Creek. On the right bank, not far
from Iliram 1'ulmer’s house, the sandstone dips about 20" in
a westerly direction. On the opposite bank, in the rear of
James Oates’ wagon shop, the dip is from 357 to 45%. At
Middleton Jones’ house in the northeast corner of the
southwest quarter of the southwest quarter of section 29,
sandstone exposed in a shallow pit seems to dip in an
easterly direction at an angle of about 10°. A short dis-
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tance southwest of the house, limestone in the bed of Bound’s
branch dips north of east at a greater angle. The strata
are, however, most disturbed in  the northwest quarter of
the southwest quarter of this section, as is shown in the right
bank of the same stream. Here, almost due west from the
Cincinnati public school building, shale is encountered in nearly
a vertical position,

Minor effects of lateral pressure are shown in the folding and

crushing of the shale exposcd in the little stream at the east-

crn extremity of Spring strect, Fayetteville, near Cato's spring.
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CHAPTER XV,

ECONOMIC GEOLOGY.

SOILS.

The rocks of Washington county are included in the
three groups, limestones, shales and sandstones. By their de-
cay, for the most part in place, soil has becen formed. The
soils of the alluvial bottoms are formed in the same way, but
they have frequently been brought together from considerable
distances.

The soil of the Boone cliert.—The Boone chert and cherty
limestone underlics a large part of the county, both in the
north and in the west.  With the exception of a strip along
the water courses, broken by numerous gulches and ravines,
and covered with flinty debris, it furnishes a very fertile soil,
notwithstanding the occurrence of cherty fragments in com-
paratively level areas, Upon it corn and the various grains
grow with the greatest perfection. In some localitics where
the solid rock approaches the surface, the crops suffer from
drouth in dry seasons, and from too much moisture in wet sea-
sons. In some localities, too, the finer products of decompo-
sition have been washed out, yet even here, there usunally oc-
curs a valuable growth of timber, especially of oal.

The Wyman sandstone that immediately overlies the
Boone chert is unimportant economically owing to its limited
distribution,

The soil of the Fayetteville shale—The Fayetteville shale
produces alone a soil of moderate fertility, but inasmuch as it
occurs in the valleys it is usually enriched by washings from the
overlying limestones. In the immediate vicinity of many of
the table-topped mountains there are areas more ‘or less cov-
ercd with coarse fragments which have fallen from the bluffs
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above. The soil in such places is unfit for cultivation, but it
supports a valuable g owth of trecs.

In some of the valleys the hard shale approaches so near
the surface that the soil is thin, and in some instances entirely
wanting. Such valley lands arc not to be confounded with al-
luvial bottoms which occupy similar situations. Where the
soil is thicker these valleys make valuable pasture lands and
produce occasional crops of hay and grain.

The soil of the Avchimedes limestone—The Archimedes
limestone itself does not constitute the surface rock over any
considerable area, forming for the most part bluffs and benches
around the mountains ; and the same is true of the Pentremital
and Kessler limestones,  Upon these benches the vegetation is
so characteristic that one may predict the presence of limestone
from a glance at the plant growth. [ere are found luxuriant
grape vines, walnut, eln, persimmon, locust, wild cherry and
other trees which flourish upon calcareous soils, These benches

are, however, of small area and in many cases the soil is thin.

The Washington shale and sandstone.- —This formation caps

many of the table-topped hills ncar Fayetteville.  The sand-
stone by its decomposition has left a soil upon which fruits are
grown with marked success. The apples, peaches and grapes
growing upon it arc of exceptional size and flavor.

The Coal-beaving shale~"This shale does not cover an ex-
tended arca.  The soil produced by its decomposition resem-
bles other shale soils. On some mountain slopes, where itis en-
“riched by contributions from the Kessler limestone, as on the
west side of East Mountain, in 16 N., 30 W., section 10, it isvery
favorable to the growth of small fruits.

The sotls of the Millstone Grit—The sandstones, shales and
grit of the Millstone Grit formation on the summits ol the

highest mountains, form a soil well adapted to fruit eulture.
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BRICK CLAYVS.™

The soils derived from the sandstones and shales of the
county are well adapted to brick making. Rocks of these
kinds are most abundant along the faces of the Boston Moun-
tains and its outliers containing the sandstones and shales of
the Millstone Grit. The brick clays will be found especially
abundant and good on the plains that adjoin the bases of these
hills and mountaing, Here the soils derived by decay from
the higher roeks have accumulated and have been turned over
and tempered by natural processes, while the too fat clays have
been removed by water. Of course there are many other
places than these where the conditions for the formation of
good brick earths have prevailed. In places the low lands
along streams are covered with brick carth to a depth of from
2 to 10 feet.

The shales of this county, especially the Fayetteville shale

and the Coal-bearing shale, are available for the manufacture

“of vitrified bricks and sewer pipes.  None of these shales have

yet been utilized for such purposes,

The only brick yards in the county from which the Geo-
logical Survey has been able to gather statistics are the two
mentioned below.

BRICK STATISTICS OF WASHINGTON COUNTY.

(ror THE vEar 1850 )

<
Plac w T
Place; B4 Make, ‘ . Men T Oulput ' . :’J
53! Fioplayed. ! 3 | for 1599, Value at Kila, g
Z}'; G : o
| =
: : T Lo
Fayetreville.. 2 Hand, o0 2 650 & 823 .~.0! tannon SES 0 Slper M0 e
Springdale. l a |l L hand, Lo15 I ag, PO £ { Repressed, 315, Pt
Sregreanenr| st L Luiachings] s 2 390 B00O L0 S00,000  £6.00
COAL.

Coal occurs in many localities in Washington county, and
while dug at intervals in several places, in only one or two is
E]wrc anything like a systematic attempt at mining.  The bed

*The note upon brick clays is contributed by the State Geologist,
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is a thin one, having a maximum thickness of 14 inches, and
only where it exceeds 10 inches can it be profitably worked
on a small scale and under the most favorable circumstances.

The lower portion of the bed (from 2 to 4 inches) is soft,
crumbling into small fragments or slack, while from 7 to 10
inches form a continuous layer. The former is suitable for
blacksmithing purposcs, the latter for stove and steam heating,
It is a bituminous coking coal and contains some iron pyrites.

This coal is delivered in IFayetteville at 12} cents per
bushel for slack, and 18 cents per bushel for stove coal. In
this market it is in competition with that brought from the Ar-
kansas Valley and from Kansas. The largest consumers of
coal, the electric light station and the State University, do not
depend entirely upon the local supply, although it could prob-
ably be made sufficient for the home demand,

Lemon’s cool bank—This bank is located in 17 N., 29 W,
in the cast half of section 20, and is the best developed in the
county. The bed is here about 13 inches thick, and is situated
15 feet above the Pentremital limestonc.

Statistics of the output of coal in the county are difficult
to obtain. The following taken from the record hooks® of the
platform scales, on the public square at Fayetteville, will ap-

proximate the output of this bank for the year ending July
1st, 18go. They are givenin two-horse wagon loads, the loads

probably averaging a little less than a ton. The coal weighed
elsewhere or sold in other places than Fayetteville docs not

appear here:

books at its disposal.

#The Survey is under obligations to Capt. E. L. Harrison, who placed these
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COAL FROM LEMOXN'S BANK MARKETED AT FAYETTEVILLE IN ISQO;.

Tuily, 188G swvmmmsnsas P SR SEARTIAG B 5 loads
AUgust L e g
Septeiibel spmpummapvssanes wuaaees 2 “
O'ctoher.......... ................ wsste s
November ..... SRS 5 B
INECETRBET munmeminn serenms o R |
January, 1890 ...... SR ERR S so ¢
February ool TS
March.,............. . i i 32 M
APE v s R SR 10
May ......... e e e e 50
June Oy AR S R 2
Total.oovcivi oot cvereevees..321 loads (say tons).

Crawoford’s bawk and the old Shephevd bank—These two
coal banks are in the vicinity of T.emon’s, the former south-
cast, and the latter south of it. Their output is small. That
of the last named, under the management of Mr, Jenkins, pro-
duced, according to the scale books, from 50 to 60 loads dur-
ing the year ending July 1st, 18go. In this, as in the pre-
ceding, there is no estimate for coal sold or weighed clse-
where.

From other sources in the county therc were weighed on
these scales from 50 to 6o loads during the year, making a
total of 375 (estimated)loads disposed of in the principal mar-
ket, and 400 loads (say tons) the annual output, -

Abandoned coal banks and those irregularly worked are
mentioned in chapter x1 on ‘“the Coal-bearing shale™ to
which the reader is referred.

Coal at Fayetteville~—Within the corporate limits of Fay-
etteville coal has been found in two localities; first, near the
crossing of Dickson street and the St. Louis and San Francisco
Railway in scction 16, and second, near the northeast corner of
the corporation in section 15,
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The coal adjacent to the railway track on the west side
occeurs in lot of Mr. A, B. Lewis, and extends across Gregg
avenue into the lot of Mr. J. 1I. Williams, both fronting on
Dickson street. The bed was opened during the Civil War and
the product was used by the Federal army. At the close of the
war the work was discontinued and the bed has not since been
reopened.  Mr, Martin Garrett, who had charge of the exca-
vations, states that the bed was from g to 10 inches in thick-
ness and that its dip was to the west, Fortunately an outcrop
of this bed was recently struck by laborers engaged in street
work, on the southwest corner of Dickson street and Gregg
avenue. llere it measures about 4 inches only, but a study of
its position madec it evident that there exists a small synclinal
basin, and this view was confirmed by the outcrop again ap-
pearing ncar the southwest corner of Mr. Williams’ lot.  This
deposit is interesting from the position it occupies, occurring a
few fect above the level of the Archimedes limestone. Above
it there is a thin sandstone, its dip varying within a short dis-
tance between west, south and east.  Associated \\:ith the coal
is the usual accompaniment of fire-clay.

Coal is reported to have been dug in 1865, from what now
forms a part of the road-bed of Dickson street, and about 250
feet east of the railway crossing. In grading the strect
the outcrop was covered. The thickness of the bed could not
be ascertained. It is said to have occurred three or four feet
below the surface, and to have been nearly level. The coal
was used by a blacksmith in a shop close atl hand for some
time. This bed was struck at a depth of 18 feet in a well on
the lot of Mr. Thos. Williams on the north side of Dickson
strect.

On the lot of Mr. A. S. Vandeventer, a short distance
northeast of the depot (northwest quarter of the northeast
quarter of section 16), a coal pit was dug some years since.
The work was in charge of Mr. H. D. [Tarmon, now of Fay-
etteville, from whom much information was obtained. The

R T
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total depth excavated was 78 feet, after which a drill was sent
down 20 feet further, making the total depth explored 98 feet,
The section obtained is as follows:
Surface.
Giay ShAlC e nmnmns s mrrecmy
Black shale. 32 feet.
(Gra: 1 R ——

Fire-clay o e

12 to 14 inches.
.............. 2 feet

Shialesememens Vel MRETRREn sl g, TORk:

Total i s e 08 feet.

The coal bed discovered, dips Lo the south, and was found to-

from it werc taken about twenty-live bushels of coal of good
quality. It may be added here that the exploration beneath
the coal was made for the purpose of finding a lower and
thicker bed supposed by many to exist.  This bed has not yet
been found, nor is there any evidence that there is such a
bed.*®

On the southeast quarter of lot 4, block 11, of the Masonic
addition, on the south side of Lafayette street (northeast quar-
ter of the northwest quarter of section 15), in the northeast-
ern part of the city, a coal bed 11 inches thick was discovered
by George Lindley while digging a pit for a cellar, at a depth
of 7 or 8 feet. e dug through gray shales, Clay was cn-
countered both above and below the coal. The coal was tried
at the forge and found suitable for welding iron, but not steel.
No further developments have been made on this property,

*This coal bed is in close proximity o th_I‘l_}_L_tt;H:?u]t_ While .il appar-
ently oceurs just above the Archimedes limestone, which is exposed in the adjacent
railway cul, it will be noticed that in the 98 feet explored no limestone was cncoun-
tered. Llscwhere in the county the only bed having such a thickness has been in-
variably found above the Pentremital limestone and it is probable that the coal here
is not an exception, The fact that it occupies a position below the Pentremital lime-

stone oulcrops near the Fayetteville school building, can he accounted for on the
ground of displacement,
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The bed occurs in its normal position, that is, in the Coal-bearing
shale overlying the Pentremital limestone,

It has been stated that an ontcrop of coal was encountered
in making the cxcavations for the foundation of the public
school building on the northern half of the northeast quarter
of the northeast quarter of section 16, If so, it was not met
with in digging the well just north of the building, which
passes through 30 feet of shale and penctrates the Pentremi-
tal limestone for § feet.  Geologically its occurrence here
might have been expected, as the position accords with that at
Lindley’s and clsewhere.

OIL AND NATURAL GAS,

The occurence of oil and gas in the vicinity of TFayette-
ville has led many to the expectation that something substan-
tial might be realized from it. But the oil indications arc
based solely upon the occurrence of petroleum in small quan-
tities in the Fayetteville shale, and the gas thus far discovered
is evidently from the same source, and likewise of small quan-
tity.  Oil may occur in the rocks of any gcological horizon,
and the mere fact of its presence, is not, as many suppose,
prima facie evidence of the existence of petroleum in paying
quantities, The Favetteville shale has been pretty thoroughly
explored, and there is no substantial reason for expecting it to
prove a source of ail,

Natural gas accumulates in a well 145 feet deep, put down
some years ago, by Col. J. H. Van Hoose, at his residence on
the southeast corner of College avenue and Dickson strect in
Faycttevilie.  When the water is removed from the well the
gas may be ignited and will burn for a short time with a flame
from 3 to § fecet high. This gas is a good luminant. The well
at its beginning passes through the Pentremital limestone and
‘terminates in black shale, which, at the depth given, must be
the Tayetteville shale, the Archimedes limestone being here

probably very thin, if indeed it is present at all.

e
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A small quantity ol gas was encountered in a well on the
University grounds, west of the new dormitory building, which
had been drilled to the depth of about 200 feet. The flame
was very feeble and after a few exhibitions the gas supply
failed. The I'ayetteville shale is the source of the gas at this
place also,

Gas has also been reported in a well drilled in the Fayette-
ville shale near the steam mill of the Boles-Connor Mercantile
Company, at the foot of East Mountain, in 16 N, 30 W,, the
northwest quarter of the southwest quarter of section 15,
Here also the amount was small,  This much may be said: if
oil and gas are to be expected near Fayetteville they must be
looked for elsewhere than in the IFayetteville shale. In this
connection attention may be called to the fact that beneath the
Ifayetteville shale lies a thick limestone—the Boone chert and
cherty limestone—and while no surface indications have been
seen in the area examined that would warrant the statement
that it is cither oil or gas-bearing, nevertheless it is just possi-
ble that there may be oil and gas in some of the lower lime-
stones.  Indications of petroleum are reported as occurring in
a well drilled on Dr, K. G. McCormick’s place at Prairic Grove,
in 15 N., 31 W, the southwest corner of the southeast quarter
of the northwest quarter of seclion 18,

During the summer of 1388, Mr. J. W. McWilliams, a rep-
resentative of the Union Qil Company, is said to have made
an examination of the region within a radius of five miles of
Prairie Grove for the purpose of boring foroil. The project has

apparently been abandoned on the ground that the compan
PL ¥ g pany

could not lease the amount of land desired.

On Cove Creele.®—There was more or less excitement a few
years ago about oil found on Cove Creek, 14 N., 32 W., sec-
tion 24, in the northwest corner of the southwest quarter of the
northeast quarter. The locality, though not a promising one,

*The note on the oil spring of Cove Creek is contributed by the State Geolos
gist,
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i 3 Fic Ve is own
amined by the Geological Sarvey. Tt is; kn
A town was laid out at this place,
One hole

has becn ex
locally as *“ the oil spring.”’
and lots were sold, but no buildings were put np. |
about 12 feet deep and another about 30 feet decp were erIILeId
about 1887, but nothing of importance was developed. Tt is
in drilling these wells was made very

said that the rope used . :
The rock in which the oil

oily by the rocks passed through. ol
occurs is a soft snuff-colored sandstone having a total thick-

ness of about so feet. The base of this sandstone where the

; ' y . —
so-called oil spring issues 18 dove-colorec.
hich can be set frec by

This sandstone is

somewhat saturated with petroleum, w l |
i ¥ . water flowing from the spring
boiling the rock 1 watcr. The water flowing fror pring

at the basc of this sandstone catries away a preceptible amount

of oil. | o .
The scction in the vicinity of this oil spring is as follows:
Iistimated thicknesses

Shale .o e 10 feet
LiMESEONE worctsoeee cereisersmees e eeisrss ssreimrsnesssiiness 3O f‘cct:
SATLASEONE . oers avseres oevsvecemacs s soom = e ssssr sy sorvessies Io feet
Oil-bearing Sandstone . oo e oo .50 feet

.10 fect

Black shale... e s
Limestone at the base of the scction,
This section, however, does not rcach to the top.‘of the

watcer-shed in the road between Cove Creck and Sulphur
Springs Creek. o
It may be well in this conncction to correct an crf‘m i G
gard to the relations of the structural geology of this part of
the State to this oil-saturated rock on Cove Creck. l.t has
It that the rocks in the Boston Mountains dipped

b thoug
o ; thern part of Wash-

north forming a basin in the central or nor :
ington county, and that the oil-bearing rocks. exposed on Coxfe
Creek would therefore be found at a considerable depth.m
Benton county and in northern Washington county? and rich
in oil. This is a grave mistake. The general dip of the

i
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rocks through the Boston Mountains is to the south, though
there are many local dips in other directions.  Everything in
the general geology of Washington county points to the fact
that the sandstone in which this oil oceurs is cut off along the
north face of the Boston Mountains and that the rocks through
the central and northern parts of the county all lie below it.

It should be added, moreover, in regard to the Cove Creek
oil-bearing sandstone, that it is not a rock from which oil can
be expected to flow. [t does not contain enough oil to
thoroughly saturate it; it cannot, therefore, be cexpected to
yield flowing wells of o1l

LIME.

Lime has been burned in several places in the county, both
from the cherty and from the Archimedes limestone, as on the
northern bluff of Baxter Mountain; at Mr. W, F. Dowell's, in
the southwest quarter of section 2g, both in 16 N,, 30 W,; in
16 N., 31 W. the northwest corner of section 1; in 14 N, 30
W., the southeast quarter of the northwest quarter of section
g, south of the village of West Fork; and in 17 N., 30 W.
near the center of the south half of section 22.  QOnly the kilns
of the latter place were in operation in 1888, the others, with
the possiible exception of that at West Fork, having been long
since abandoned. The rock burned is mostly taken from a
quarry in the hillside above the northern kilns, where the rock
shows a face 2y ft. high. Although the beds are those of the
cherty limestone, the rock is hard, of a gray color, and compar-
atively free from chert.  The quarries above the southern kilns,
however, show cherty layers from 2 to 6 inches thick, separating
the layers of limestone which are of varying thickness, some
being 18 inches or more. Much of the lime manufactured is
shipped to Fort Smith and elsewhere on the railway. The
kilns and quarries are near the St. T.ouis and San TFrancisco
Railway, and conveniently situated for shipping purposes.

Lead is occasionally found in Washington county, but in

quantities too small to be of any practical importance. Some
G.—10,
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LEAD,

prospecting has been done in 16 N, 32 W,, 'se.ction 28, 1.10.1'th
of Rhea’s Mill. The Northwest Arkansas Mnnng' and Milling
Company has here sunk five experimental shafts in the Boone
chert and limestone. The deepest is down 115 feet. At the
time of examination (December, 1889) the shafts were filled
with water, but the indications at the dumps t.;lid not apgear
encouraging. A large mass of ore was eXhibltC(.l at a neigh-
boring house as one of the results of the enterprise. A town
site has been laid out here (Leadville) and lots offered for sale
or lease. At the present time this can only be regarded as a
prospect, and is not to be mistaken for a mine.
BUILDING STONE.

Washington county abounds in rocks suitable for building
purposes, but as yet there is small dcmatxd for them, and c‘on-
sequently but few quarries opened. burfuf:e rocks, 1na..mly
sandstones, are now largely used for foundations for. b%uldmgs
and for chimneys, and as the greater number of bulld\‘ngs are
of wood, the better qualities of rocks suitable. for sills and
trimmings are but little quarricd. The following rocks are
used to some extent, and some of them may prove to be of
great value in the future: . 1

The Boone chert and limestone.—Four miles north of ¥ aye‘tte-
ville and directly on the line of the St. Louis at‘xd San Francrsc?
Railway (17 N., 30 W., section 22) limestone O.l the Bn_onc chert
formation is extensively quarried for burning lime. Itis a hand-
some gray limestone, works well, and would make an excellent
building stone. There is exposed in this quarry a face about
25 feet high, free from chert, which does not rc.jpresent the
entire thickness of the bed. The layers vary in thickness fr.:fm
8 inches or a foot to three or more fect, and can be casily
quarried. This rock has also been quarried in the ‘1101‘t11xv§st
corner of 16 N., 30 W, near Mount Comfort, but its quality
as a building stone is reported to be not as giood a's the
above mentioned. In 16 N., 31 W,, section 1, alsmalljquan-
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tity of this limestone has been taken out along the banks of
Hamestring Creek. The exposure is near the water's edge,
and the bed is not very thick, but the quality of the rock is
good.

This formation, in a condition suitable for quarrying, occurs
at various places in this township, along the streams flowing
into the Illinois, as well as along the banks of that river itself,
Should there be a demand for them many excellent quarries
could be opened in this region upon the limestones of this for-
mation,

The Wyman sandstone—~The Wyman sandstone, resting
directly upon the Boone chert and cherty limestone, and be-
tween it and the Fayettteville shale, has been quarried 2}
miles northwest of Fayetteville in section 7, 16 N,, 30 W. The
face of the quarry shows a total thickness of 3 fect only. The
rock is of a grayish yellow hue on the weathered surface, but
of a lighter grayish color on a fresh fracture. It is rather soft
and easily worked.

The Datesville sandstone.—The Batesville sandstone will
afford good building stone, and may be quarried at almost any
point along the west side of the railway from 15 N, 30 W,
the center of section 29, a mile and a half north of West Fork
village, to Greenland station. In no case is it more than half a
mile from the track and usually it is close at hand. Near the
center of section 29 the outcrop is exposed on the north bank
of a small branch, Ttis here about 12 feet in thickness, massive
and durable, of a brown color on a weathered surface, and gray
where freshly broken.

The Avclimedes limestone.—The Archimedes limestone has
been quarried for burning lime, and with proper sclection
would undoubtedly furnish good building material, but much
of it, as shown by the weathering of detached masses lacks

that durability of structure so essential in a good building
stone.
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The Washington sandstone—The formation between the
Archimedes limestone and the Pentremital limestone furnishes
flagging and sandstonc. Both have been quarried on the
Baxter Mountain, one and a half miles south of Fayetteville, in
16 N., 30 W., section 28, Flagstones of fairly good size and
quality have been obtained here and sandstone of a quality
suitable for the sctting of tombstones, coping, etc. The
amount quarried, however, is small.

Other formations occur in this county which would furnish
valuable stone, but no gquarries of importance have been
opened, there being no demand for the rock. A detailed de-
scription of the occurrence of these and the preceding will be
found in the body of this report.

ROAD-MAKING MATERIAL.

Throughout all the northern part of Washington county,
chert, either crushed or broken, furnishes an excellent material
for building hard and durable roads. At the present time the
roads of the county, especially thosc on which the travel is
heavy, ar¢ in a deplorable condition and an cffort should be
made to improve them. Crushed chert would give Fayetteville
excellent strects and that too at no great expense. An abund-
ance of this material can be had within five or six miles of the
city and at localities easily reached by the railway. Good
streets ought to be among the first municipal improvements,
and instead of wa§ting time and money on temporary road-
work, as is now the custom, there should be built each year,
within the corporation at least, a permanent piece of road, even
if shott, and in so doing there will be found no material equal
to crushed chert. The St. Louis and San Francisco Railway
has brought just such material from Missouri for ballast on its
road-bed in the Fayetteville cut and at the station.

Wherever the shales of Washington county are sandy they
will be found to make good road material; the argillaccous
shales however should be avoided in road building.

='='.u'-=l—. e Iy T g
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CHAPTER XVI.
THE COLUMNAR SECTIONS.
. l.hc co‘i{inmgr scctions along an approximately north-south
e in 2g W,, 16 and 17 N, are br
o rough o § ate

ook i il oug t. together on Plate I,

5 purpose of showing the varying thicknesses of the rocks
within a few miles. The location of each section, and the
names of the various horizons are given on the plate
| 1'.1{::‘1& vertical adjustment of these sections has no reference
todi erences of elevation, but is entircly arbitrary, The vertical
scale is 120 feet to one inch., '

PLATE 1.

SECTION 1,
Comptled from the notes of G. D. Harris, on 16 N., 29 W., sec-
fons 29, 30, 31 and 32, , T

Sandstonet v, i
Kessler hmu,tone —— fiﬁ'f-
Coal-bearing shale ... " g i
}fcnl.rcmital limestone and included ‘\lIl(]bt(JIlL ;g &
bandstr.mc, passing into shale below (Washington f(_l;-

mation) ... L. o
Archimedes limestone ....... ... I “
Batesville sandstone . .. . T o £
Fayetteville shale ... .o 35

SECTION II,
(This section is not given in the plate.)
The upper portion of Round Mountain, in 16 N., 29 W., section
14, by G. D. Harris.
Sandstone ... 30 |

Sandstone, forming highest bench____ f'(;etl
Concealed ... e e, i
- PeNE— e o Bl
S s e s O “:
Pentremital ]imestone...,.,._.‘......._, ‘_ :- N ; e

* 7 ; o : : b
All of this section above the Kessler limestone is omitted from the page plat_e
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SECTION III.

Compiled from the noles of G. D. Hlarris, on 17 N., 29 W., the
southivest guarter of section 33.

Grits.... OOV OSSP N 171
Kessler llmestone SRS U
Sandstone,’ reprcscntmg thc Coal beaung sh'lles Pen-

tremital limestone and Washington formation... . .145 ¢
Archimedes limestone .......... e Ly
Batesville sandstone .. . 55 X
Fayetteville shales.... s e OO
Boone chert and cherty llmestone .................................... 25
Concealed By talig s e sssssmaneron 15

Level of White River.

SECTION 1V,

A generalized section in 17 N., 29 W., the northivest quarter of
the northivest quarter of section 27, by G, D. Harris.

Batesville sandstone . ..., . 40 feet.
CoREeAEd . e TR FERE ||

Black shales ... .. 35 |

Convealed «ovonnmmnr e 300 ™ l( IFayetteville shale 136
Black shale . . ... ..12 *

Black limestone ... 4 *“

Chert...... e e 20N %
Graglimestone wsgprmmenerspesnne o g & B

SECTION V.

In 1y V., 29 W, the noviheast quarter of the northeast quarter
of seetion 20, by G. D, Harris,
Pentremital limestone..

3 feet.
Washmgton sa.udstonc, . BE W
Sandy layers of the Juc]ume( es lnnestcme sesmem 68
Black shale......... ... 85 feet )
Black limestone with fos- :
'I{ imestonewith fos ¢ Fayetteville shale 97 *

Blacleliale o mmmmadiE * )

Boone chert and cherty limestone at the base.
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SECTION VI.

Harp's Blufl in 17 N., 29 W., the southzvest guaiter of section
10, by G. D. Ilayris.
SRR oTo Jb {-T-13

. 75 L

Batesville sandstone... ...

Fayetteville shale..._ ...
Boone chert at the foot.

SECTION VII,
West end of Webber Mountain, 17 N., 29 W., northern part of
section 5, by G. D, Harris.

Batesville sandstone ... . ... 35 fecet.

Foyettevilleaalal. o aibmmmn s 8y
Level of the plain.

Limestone .. ) [
Sandstone = | ' ]
: _ ¢ Well. { Boone chert and limestone.
Limestone ... | f
Chert ... ) L

PLATE 11

On plate IT the sections are also arranged along an ap-
proximately north-south line through 31 W, from 15 to 17 N.,
a distance of 22 miles. This plate shows the varying thick-
ness and characters of the several beds and how the Archi-
medes limestone thins out to the north and disappears entirely
about township 17,

The vertical arrangement of the sections on the plate is
arbitrary, The vertical scale is 120 feet to 1 inch,
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SECTION VIIL, .

Luerett's or Sugar Mountain, beginning at the mouth of Mill
Creek in 14 N., 30 W., seetion 10,

DANASEOLIE e ievietese s e ions ceeaessrssens 40 feet.)

Broken sandstone outcrop ...
Sandstone. i, 300
Sandstone-oulCrop s b milsis e,
Concealed ..

Geray shalemee sy im T Millstone

8 «  grit forma-
Concealed e i i 1220 tion, 500 ft:

Concealed ' 100

Grit fragm’ts on a rock shelf, concealed.. g0 ©
Sandstone, bench ... ... 60 *

Sandstone oo e e

Bhale e rnamsasermsarg e B8 "
Kessler limestone..... o 3
Shaleioswmeans 107 fcct.-]
Sandstone ... 2z * Coal-bearing shale... .. 137 “
Shale.... ... 28 |
Pentremital limestone ... ... ... ... .. . ... go "
Mill Creek.
SECTION IX.

Bloyd's Mountain, from notes on rs N., 30 W., sections 32 and

33, and on 14 N., 30 W., section 4.
Millstone SR fORMANION o S s 290, TEEH
Kesslar litiestonesmuemmmaenmmnm s s s s q: 8

‘Coal-bearing shale.. . s s i 105 ¢
Coal oo R, SR ety e TORT T inichy:
Coal-Bearifigishale .« momammmmmmmmasmnmeas: w520 TEEL
Pentremital limestone ... ... .o it . QO Y
Washington shale and sandstone ... .. ... 75
Archimedes limestone. . ..e. oo e, 300
Matshall Shale e wmmeen s oo 70 '

Batesville sandstone ... ... ... ... ... §0 “
Bed of the west Fork of White River,
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SECTION X.
(Omitted from the plate.)

The bluff and kill north of the town of West Fork and near the
center of section 32, 15 N., 30 w.

Washington shale and sandstone ... o e 20 feet.
Archimedes lMEStOME .o e oo 35
) 70 (11

Marshall SDHALE .o« eoermerammmsssssgessernresss st o e
Batesville sandsStone ... oo
Bed of the west fork of White River.

SECTION XL

An approximate section from the Archimedes limestone into the

Millstone Grit formation, 15 V., 30 W., near the center of

section 26, by Mr. Crozier.

Millstone grit and Kessler limestone......... 200 feet.

Coal-bearing shales ... i mmier o st so ¢
Pentremital HMEStONE ..o i oo s e 45
90 [

Washington shale and sandstone ...
Archimedes HMESTOIME. i s st s e 40

SECTION XIIL
1

The hill and dluf] rzdjéce:rzt to the St. Louis and San Francisco
in 15 N., 30 W., the southeast quarter of sec-

Railvay,

fion 20.
Washington shale and SAndSLONE o e e e 40 feet.
Archimedes HMEStONE . e 1o s s 30
Narahall SHAle: ..., iiposss s s e A 40
Batesville sandstone ... o comn e rz =
Fayetteville shale . IR (o T
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SECTION XIII,

Hill in 15 N., 30 W, the southwest quarter of the northeast

quarier of section 10, with an estimated thickness of the

strata, by Mr. Crozier,

Washington formation........... 12 feet
Archimedes limestone .. ... . - 30 ¢ .

Marshall shale... ... ...

Batesville sandstone....... 100‘ .
Fayetteville shale oo
Level of west fork of White River.

e o

SECTION XIV.

Me Cullom’s Mountain, in 16 N., 30 W‘., the southeast quarter of

section 31, and the southivest guarter of section 32

Coal ... ..

Pentremital limestone. ... ...

Washington shale and ‘-sdl‘](]‘wtﬂﬂ(‘, 57 feet
Archimedes limestone ... 3; : l.

SECTION XV,

Kessler Mountain, near the township line, between 16 N., 3r
54 '
W., the southeast quarter of section 36, and 15 N. 31,1’4!’
seclton 1. 0

Millstone Grit formation... . .
Kayome Grit for RS RS 0 fe‘e‘r.
Coal-bearing shales e “
Pentremital limestone.... . ... e “u
Washington shale and sandstone... ... R éro i
Archimedes limestone..... ... e
Concealed .. ... R ;5 “
B S el o
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CHAPTER XVIIL
GENERAL CONSIDERATIONS.

Organization.—When organized in 1828 Washington county

included that portion of Northwest Arkansas lying north of

township 12 and west of range 25. From this area there were

subsequently formed Benton county on the northwest, and
portions of Carroll on the northeast, Madison on the east and

Tranklin on the southeast. , |
The county, as constituted at present, is bounded on the
north by Benton county, on the east by l\rlT.ud1's?n, on the sout‘h
by Crawford, and on the west by Indian lerrltory.‘ It is
estimated to include an area of about 950 square miles, or
608,000 acres, of which 429,133 acres appear on the records
for 1888, and 439,058.49 acres on those for 1889, as taxable.
Resources—The resources of Washington county are well

shown from the following tables, taken from the assessment

books for the years 1888 and 1889 :

| 1888, 1889,

lg 1,550,270 $1,627,018.00
475,715 579, 785,00
451,670 201,471,850
1,764,440)  1,731,952.00

Yalue of land, with structures EREEBOD L « i sasinsnr soamm s g st s
“Walue of city or town Lots . oee cooeonirrmenn e ipee 0

V:lue of railway property, as assessed by the State Roard.
Value of personal property. ...oooenier e iy R e

o PR Pa—p 15,255 § 1,330,226.80
Grand total. .t ccoaiven o rrrn e | .

Popuiation.—The total p pulation of Washington county,

according to the census, is as follows :

[ £100 .5« R : 17,266
In 1880 e s e . 23,844
IR c umE————————— 32,021

Cities and towns—The cities and towns of the county,

with their population (estimated), are as follows :
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(1) Fayettevillewsmamumemmsnmannn . 3;000
(2) Springdale.......mn s e e 1,000
(3} Praitie Grevess oo sussaammasy 500
(4) BOOSBOE0 R mamammmmmn o 250
(5)-Cincinnati s e, s 250
(6) West Fork. . 200
(7) Evansville ... e i o e 150

Other towns are: Farmington, 5} miles southwest of
Fayetteville ; Dutch Mills, 26 miles southwest ; Greersburg, 31
miles southwest; Elm Springs, 12 miles northwest; Durham,
on the St. Paul branch of the St. Louis and San IFrancisco
railway, 17 miles southeast; Goshen, 10 miles northeast, and
Winslow, at the entrance of the long tunnel through the Boston
Mountains, 22 miles south of TFayetteville. In addition to
these, there are usually smaller settlements at the less impor-
tant railway stations and near the various post-offices, as at
Greenland (Staunton post-office), Woolsey's (Pitkin post-office),
Brentwood, Wedington, Sulphur City and Salem (Sexton post-
office).

Railivays—The railways of the county are three in num-
ber, namely: The Texas branch of the St. Louis and San
Francisco railway (* Frisco "), which passes through it from
north to south ; the Fayetteville and Little Rock, now operated
as the St. Paul branch of the Frisco, extending in a southeast
direction from Fayetteville to 5t. Paul in Madison county, a
distance of 35 miles, of which 20 miles are in Washington
county ; and the Pacific and Great Eastern Railway, a contem-
plated east and west through line, of which but six miles have
been constructed, extending from Fayetteville to Wyman, on
the White River,

Limber.—For some years past there have been large ship-
ments of white oak timber (white oak, post oak and burr oak
arc included in this term) from IFayetteville in the form of rail-
way supplies, ¢. ¢., cross-ties, fence posts, lumber and piling.
This business reached its maximum in the years 1887 and 1888,



144 ANNUAL REPORT STATE GEOLOGIST,

for which time the value of the material marketed is estimated
at over two millions of dollars. By far the larger part of thesc
supplics were from the line of the Fayectteville and Little Rock
Railway (St. Paul branch of the St. Louis and San Francisco
Railway), then recently opened, It must be understoo:l, how-
ever, that while the above figures represent the value of the
timber sent from Fayetteville as a point of shipment, they do
not represent the value of the product of Washington county
alone, but include that of Madison county, adjacent to the
above mentioned railway.

In addition to the supplies enumerated, there have becn
shipped, from time to time, small quantities of ash lumber for
car finishings, as well as walnut and cherry, the latter chiefly
to St. Louis.

Farm products.—The morc common products are corn,
wheat and oats, which do weli, while the forage plants, clover
and the grasses, usually attain an exceptional growth. All
kinds of vegetables arc easily cultivated, although the import-
tation of cabbage and potatoes must he noted. These two
form an apparent exception, not thriving as well here as in a
cooler climate. The establishment of canning plants at Spring-
dale, West Fork, Prairie Grove and Boonsboro bear witness to
the abundance and quality of tomatocs, sweet corn, peas,
beans and fruit.

Jruit.—Washington county is gaining a widespread repu-
tation for the abundance and the quality of its fruit, especially
for its apples. The autumnal shipment of the latter from
Fayetteville in 1888 is estimated at 18,000 bushels or 6,000
barrels. In addition there have been shipped from Fayetteville

of the same year's product, not less than 350,000 pounds of

evaporated fruit, apples and peaches.  Cherries, pears and
plums thrive, but peaches have a tendency to blight. Of the
smaller fruits, strawberries, blackberries and raspberries arc
very successfully grown, and are now being placed to some
extent on the Kansas City market. ‘Experiments with the
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grape bear every evidence ol success, as shown in the vine
yards of Mr. J. E. Trahin, east of IFayetteville, and Mr, 1.
Archais west of that city.® |
‘ Dr. J. I, Simonds has well stated the conditions prevail-
ing here when he says: ** Washington County has a most for-
tunate combination of soil and altitude, scasonable rains and
unobstructed sunshine, for the production of a great variety
of fruit, of the finest flavor, in immensc quantil.i;:s, and Witi\
the greatest certainty and least labor.  Our latitude (36%)
affords positive security against the long continued cold ~and
deep freezing so destructive to fruit crops in the northern
states. While our altitude (about 1500 feet) above the sca
level, gives us almost certain immunity from late spring frosts
which make such havoc with the prospects and profits of fruit
raisers in the valleys and other regions which have no such
protection.”

Lducational advantages.—The State University, known as
the Arkansas Industrial University, i1s located at TFayetteville.
This institution has a faculty of twenty professors and teachers
and an attendance of over 500 students. The interest m'c
Washington county and the city of IFayetteville in the higher
cducation is shown by the fact that the former voted $100,000
and the latter $40,000 to secure the location of this institntjion.
HAyEILe Of other
institutions mention may be made of Cane IHill College at
Boonshoro, and the excellent schools at Prairie Grove, Cincin-
nati, Springdale and West Ifork.

Fayetteville has alse a good public school system.

Schools are also maintained
for a portion of the year at least, in the numerous districts in
which the county is divided. The people arc awake to the
flccc.qs{ty of improving the educational advantages of their
immediate necighborhoods, as is shown by the increase in the
number of districts voting for the school tax,

w1 - y . . 5 T
Experiments are being made with a large number of varieties, "T'hose known
to do well are Ives Seedling, Cynthiana and Norton's Virginia,

+The Resources and Advantages of Washington County, Arkansas. By D J

F. Simonds, p. 12.
G.—11,
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Weather vecords——The only weather records k:mwn. to
have been kept in Washington county arc t.hc obs‘;ervf'ltlons.
made by the officer of the United States Signal Service at
Winslow since July, 1889, and those of a more general nature
kept by Mr. W. M. Bozarth, of Fayctteville.

Summaries of both these records are given here:

Weather vecord kept at layetteville.
(By Mr W. M. Bozarth,)

MONTILS.
1 ij:muﬂry
2 |Fehruary O
3 [March... .
:1. April L .
5 |May ... N
b |JubEsss s e
7 Tl sannmmessssnen
5 ir\ugust LR
g |September.........on |
10 %Oclnher
11 (November ...
12 [December .o e
. . I :
‘ MONTHS. |
|
1 |January e
2 Tebrunary ..
3 March , .
q: riprilrmans

5
I l]une.
7
3

1385,
R No
Clear, | Clondy, | Rain. ‘ Snow, Record.
— R '_|I _
16 7 2 ‘ 6 ‘
9 13 3 4 |
13 5 7 3|
]7 6 ? ........ |
17 2 9 ‘ ?
1h L
23 | 8
= | 10 A
s D g n
. § Frost 13,
7 r | ' y|z0& 21| 18
5 10 6 i 2 7
12 13 5 A
1889,
T m | No
Clear.  Cloudy.  Rain, Snow, Record.
| -
13 5 7 g
15 3 4
IS ‘ 4] :Ié .......
- : Frost 3d, |
11 12 6 < l4th, zoth
3 a3t j
6 6 2 ] ........ | 16
13 0 12 ‘ :
5 4 (' Frost ‘l 3
10 7 10 i 26th,27th} |
20
TR
12 5 8 1
18 | 2

July .

I:’\ugus ................... —_—
9 [September . .
10 |[Qctober e
11 INovember ... :
12 |December .

GENLERAL CONSIDERATIONS,

Sunimary of observations at Winslow.

(By the United States Signal Service,)

[ 5
g
2 = B
MONTIIS, E E 2
r_/- _‘_: é
= =
1580
01— 89 57
August 87 55
September. 83 36
October .. 8o 40
Navember.. 6oy 17
December . 70 19
180
January .o 0fr 10
Tebroavy 72 4
Mavch ... 06 8
7403 p 75 15
May . : s30 2
NS s 01 s}
by 84 63
August .. : 84 63
Seplember,,...... C ; Ho 42
October . A 23

Publications welating to Washington couniy.—The follow-

57
6.

P

77.
74.
o7.
56.

i T O 5 ~itnLnLa

'
oL ~T=y 205 0 =0

Dt =T =
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-1
.0l
.20
.52
.57
82
.51
52
a0k

<53

ing is a list of the published books and papers that relate

direetly to Washington county

L. First Report of a Geological Reconnoissance of the North-
crn Counties of Arkansas; by David Dale Owen, Little
Rock, 1855, [Washington county, pp. 110-123.]

2. Second Report of a Geological Reconnoissance of Arkan-

sas; by David Dale Owen, Philadelphia, 1860, | Wash-

ington county coal at Fayctteville, p. 2g9; at Male’s
coal bank, p. 300; at Woton’s coal bank, headwaters

of Lee Creek, p. 301.]

3. Resources of the state of Arkansas with descriptions of
counties, railroads, mines, and the city of Little Rock;
by James P, Henry, Little Rock, 1873. | Washington

county, pp. 128-129.]

The Resources and Advantages of Washington County,

Arkansas, as a Place of Residence, and for the Invest-
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ment of Capital; by J. F. Simonds. [Lublished by Fhe
Fayetteville Industrial Club, Fayetteville, 1885, p. 24 |

5. Products and Resources of Arkansas; compiled by D. Mc-
Rae, by direction of Hon. Simon P, Hughes, Governor
of Arkansas, Little Rock, 1885, [Washington count}f,
pp. 131-133.] :

6. Washington County, Arkansas; by M. 1. DeMalher, the
Daily Arkansas Gazette, Little Rock, June 14, 1838.

7. History of Benton, Washington, Carroll, Madison, Craw-
ford, Franklin and Sebastian Counties, Arkansas (known
as the “ITlistory of Northwest Arkansas”). Chicago :
The Goodspeed Publishing Co., 1389 [Washington

county, pp. 137-323.]

THE FAYETTEVILLE-HUNTSVILLE SECTION, 149

CHAPTER XVIIL

THE FAYETTEVILLE-HUNTSVILLE SECTION.
BY GILBERT D. HARRIS.

The part of this scction lying between Fayetteville and
Richland Creek was compiled from the detailed map of this
region by Prol. Simonds and the writer, and is belicved to be
as accurate as if it had been run out consecutively for the
express purpose of constructing a section,  From this point te
its castern terminus the writer followed carcefully the section
lines. TElevations were determined by the use of the ancroid
barometer, whose readings were checked by a scries of simul-
taneous ohservations made by Prof. Simonds at Ifayetteville,

At the range line between 10 and 17 W, an offset of one
mile was made in order to bring the section through the town
of Huntsville,

The profile section is intended to give the main features
and stratigraphic relations of the various formations between
Huntsville and Fayetteville.

The Boone chert and cherty lmestone*—The characteristics
of this formation apparently remain constant throughout the
entire section.

The Fayetteville shale—The above remark is equally appli-
cable to the Fayetleville shale.

The Batesville sandstoine—~—When distinct from the Wash-
ington shale and sandstone the Batesville sandstone varies con-
siderably in thickness. In 17 N, 29 W,, it forms cliffs from 30
to 7o feet in height.

The same deposit in Pierce Mountain is probably from 10
to 15 feet thick; in 16 N.,, 29 W, perhaps no more than 4 feet ;

¥This formation is described in Prof. Simonds’ report, chapter 11 of this
volume,
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in 16 N., 27 W, scction 5, about 2 feet; onc and a half miles
northwest of ITuntsville, about 5 feet; four miles southeast of
Huntsville it is not represented. In localities where the Ar-
chimedes limestone is wanting, this bed and the Washington
sandstone form one continuous series of flaggy sandstone.

The Archimedes limestone.—This formation varies greatly
in lithological characters and in thickness, butis readily dis-
tinguished from the other limestones hercin described by the
prevalence of its characteristic genus—Archimedes.  In Prof.
Simonds’ section of East Mountain it is represented as being
3 to g feet in thickness; in 16 N., 29 W, sections 7 and 18, it
is somewhat thinner.

In both cases, however, the upper layers consist of a red-
dish argillaceous matrix filled with large, dark bluish pebbles,
fragments of crinoid stems, corals, etc.

In 16 N., 28 W., section 2, it is represented only by a few,
somewhat calcareous thin layers in sandstone.

It is doubtfully represented in 16 N., 27 W., section 5, by a
thin layer of reddish shale filled with crinoid stems and dark
colored pebbles.

North of ITuntsville, perhaps one and three-fourths miles,
there is an exposure of Archimedes limestone on the north hank
of Holeman’s Creek, wherc it resembles in every particular the
same formation in 16 N., 2g W., scctions 7 and 18. Between
this point and Huntsville, it is exposed at many places in the
little ravines that open into the valley of Holeman’s Creek.
In these places it is rarely over three fect thick, and is argilla-
ceous and sometimes arenaccous.

Southeast of IHuntsville about three and a half miles, this
formation is well displayed at Elm bend and in the north bank

of a small stream which flows eastward into War Eagle Creek ;

it is here light gray in color, with no pebbly or argillaceous
layers, but is often quite cherty. It presents similar character-
istics at the ford of the War Eagle; and again on the right
bank of this creek, some distance to the east, where it forms a

EEE
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bluff over sixty feet in height. In this vicinity, as has already

been stated, the Batesville sandstone is not represented

Washington shale and sandstone—The lithologic charac

ters of the deposit that immediately overlies the Archimedes

limestone arc subject to extreme variations ; at one locality it

is a firm sandstone ; at : a2 - sy 1 ’ :
¢ ; at another it forms flaggy laycrs; again,

soft gray shales ; and finally, black slaty or fissile shale,

l‘ * &3 ey e 3 » Foi H

IFor the character of the Washington shale and sandstone
near Fayetteville, sce Prof. Simonds’ section.

Three and a half and four miles southeast of Huntsville the
sequence of its subdivisions, from below upwards, are as fol-

lows :
Black shale.... ... . .. . . ;- | feet
Arenaceousshale . ... ... 1-2 foot.
Shale above ... . 2—3 fect.

Flaggy sandstone .. . e e .50-T00 feet,

Pentremnital limestone—Like the Archimedes limestone,
this varics greatly in thickness and general appearance.
Throughout this entire scction, however, it is easily identified
by: (1) Its positian, (2) abundance of its I’cnt.rcm{tal re-
mains, (3) its generally great thickness, {4) the arenaceous
character of its lower layers, (5) absence of Avehiniedes.

The characteristics of the Pentremital limestone about
Fayetteville are given in Prof. Simonds’ deseription in chapter x.

After leaving 16 N., 30 W, going eastward along the line
of this section, the first exposures of this limestone are met
with in 16 N., 28 W, sections 5 and 8. Tt is here well devel-
oped and is immediately underlain by thick beds of calcarcous
sandstone. Between this point and Huntsville good exposures
are numerous,

In the vicinity of Huntsville it may be observed for some
distance along all the highways that radiate out in various di-
rections. Particularly noticeable are its outcrops along the
Huntsville-Aurora road as it is seen jutting out here and there
just beneath the heavy ledge of Millstone grit, and finally ap-
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pearing in great force in the road bed about two and a half
miles southeast of TTuntsville, where it is no less than sixty
feet thick.

Millstone grit (proper).—This consists of a yellowish sand-
stonc in which are imbedded white quartz pebbles of a flat-
tened cval form, ranging in size from a hickory nut downwards,
Though varying greatly in thickness, this formation is well
represented in 16 N, 27 W, scctions 5 and 8; 17 N, 26 W,
section 32; 16 N, 26 W.,, scction §; and especially in the
bluffs along Town Branch, east of ITuntsville, About a half
mile west of this village, it is apparcntly represented by a few
large white quartz pebbles in the uppermost layer of the Pen-
tremital limestone; a half mile farther west it cxpands from o
to 12 feet in thickness within a distance of forty yards,

The Coal-bearing shale.—The Coal-bearing shale usually
occupies the horizon of the Millstone grit, when the latter is
wanting. At Fayetteville and various other localities it con-
tains a thin bed of coal,

The Kessler linestone~~This limestone is found near Fayette-
ville, overlying the Coal-bearing shale. Near [Huntsville, it is
wanting, its place being occupied by flaggy sandstonc.

The false Millstone grit.-—As shown on the accompanying
section, this deposit accurs on the hilltops around both Fayette-
ville and Huntsville. It consists for the most part of ferrugi-
nous sandstone, in which are imbedded numerous angular
crystal clear quartz pebbles, rarely over an cighth of an inch
in diameter.

North of Fayettevilie, in the vicinity of Lemon's coal
bank, a similar deposit is often found immediately overlying
the coal. This, according to the writer's interpretation, is the
representative of the Millstone grit (proper) which appears
farther east (16 N., 27 W., sections § and 8), along the line of
the section under consideration. This view is sustained not
only by the fact that the two occupy practically the same
horizon, both appearing immediately upon, or only a short

re———
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distance above the Pentremital limestone, but by the apparent
intergrading of the two varietics of grit in sections 3 and 10,
16 N., 27 W., as well as in the northeast of the northeast of
section 12, 16 N, 27 W,

The following diagram will serve to illustrate the foregoing

statements :

FAVETTEVILLE, SECTIONS 3, 10 anp 12, HENTSVILLE.

False Millstone grit. False Millstone grit.

Millstone grit, proper,
aleng Town Branch.

Rgaor:]s'cn:anve of Milstone Hillzionxggallypropes:
grit proper, vicinity of Lemon’s
Coal bauk.

As stated above there is a close lithological resemblance
between the false Millstone grit and the beds that apparently
represent the Millstone grit (proper) in the vicinity of Lemon’s
coal bank. So noticeable is this that the writer is inclined to
believe that the two formations so distinet in the vicinity of
Huntsville, but merging together towards the west, may like-
wise be intimately associated near the doal bank referred to,
though their representative horizons are again far apart at
IFayetteville.

REMARKS,

While procceding along the course of this section, one is
constantly struck with the evidence presented on all sides,
showing that when these various formations were being de-
posited there was land at no great distance to the north, while
the deep sea covered the region towards the south.

This is shown by the fact that the limestone formations
thicken and become purer southward, while the Millstone grit
thins out in the same direction. In fact, there is a general
inerease of calcareous and argillaceous matter, going south,
while the arenacecous and coarser materials expand towards
the north.

The following two sections will serve to illustrate the point

in question :
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Four miles southeast
of Hunrsville

[le

§ Washington  shals
t and sandstone.

Cue mile north-
westof Hunts-
wille

Washington shale and sandst'ne
Archimedes limestone. .......... -
Latesville sandstone . ..., ... 7
Fayetteville shale | .

Archimedes limestone,

Fayetteville shale.

Sections showing the different thicknesses of the same beds within a distance of five

widles norih-south.
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A LIST OF THE PLANTS OF ARKANSAS.

By Jonx C. Braxxer axp F. V., CoviLLe

INTRODUCTION.*

AlID RECEIVED,

Frofessor Covitle's work.—When the work of the Geolog-
ical Survey of the State was begun in 1887, several collateral
branches of work were taken up with the purpose of adding
to our knowledge of the natural history of the State in what-
ever way such additions could be made without interfering
with the more direct and specific duties of the Survey. Among
other things a list of the plants of the State was begun and
added to by the various members of the Survey. In the
summer of 1888, Professor 150 V. Coville, then Instructor in
Botany at Cornell University, now of the Botanical Division
of the United States Department of Agriculture at Washing-
ton, was induced to spend some months in the State, partly
for the purpose of giving proper direction to the botanical
work. And it is to Professor Coville's efforts, both in the field
and in the laboratory, more than to any other one person’s
labors, that the present list owes its valuc.

His ficld work was done in the vicinity of l.ittle Rock and
in Independence county where he made collections of plants
and studied their relations to soils and to geologic structure.

*By John C. Branner.
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He has gone carefully over the lists of Nuttall and Lesquereux,
has examined all the published papers that relate to or bear
upon the botany of the State, and incorporated whatever there
is of value in making up such a list in this table. He has also
pointed out errors in the old lists and appended notes on
many of the species that cannot fail to be of great service in
future work on the botany of Arkansas.

It was originally my intention to publish the list as Pro-
fessor Coville's, but having traveled over every part of the
State and having thus had better opportunities for observing
its flora T have made additions and changes in it for which he
ought not to he held responsible. [ have preserved, however,
the order of arrangement and all his notes substantially as he
handed them in. I wish therefore to give him credit for
whatever there may be good in the list and to take upon my-
self the responsibility for all its defects.

Professor Coville's interesting paper on the general topic of
the flora of the State is appended to the list as a proper re-
sume of the subject, while his review of the bibliography of
Arkansas is inserted with this introductory part of the paper,

Professor Call’s aid.—Besides the botanists referred to in

Professor Coviile’s notes (Nuttall, Lesquereux, lHarvey and

Butler) several of the assistants of the Geological Survey have
cordially co-operated with me in making the list as nearly
complete as possible.  Professor R. Ellsworth Call, who was
engaged for several months on the geology of Crowley’s
Ridge, has added his observations upon the botany of that
portion of the State. Professor Call has a chapter upon the
forest trees of castern Arkansas in Volume 11 of this Survey’s
report for 188y, chapter xxi11, pp. 183-202.

Professor Simonds—Professor Frederic W. Simonds, for-
merly at the State University, kindly examined the herbarium
collected by Professor Harvey and now at that institution, and
a number of valuable observations have thus been added by
Professor Simonds to the list.

S
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Drofessor Blatchlcy.—DProfessor Willis S, Blatehley, of
Terre Haute, Indiana, an experienced botanist and observer,
was engaged by the Geological Survey for some months in In-
dependence county, and in studying the borders of the high-
lands from the Missouri line just west of the St. Louis, Iron
Mountain and Southern Railway to near Beebe. During that
time and in the region mentioned he made a number of val-
vable additions to the list, and in other cases confirmed obser-
vations made by others.

Professor MeNeill —Professor Jerome McNeill of the State
University at Fayetteville, has also made some additions to the
list from the flora of Washington county.

My, D' Ailly —=Nr. Richard D’Ailly of Little Rock has for
many years given more or less attention to the botany of the
state. Tle has kindly given us the benefit of his knowledge
in preparing the list. The species reported by him are in his
private herbarium in this city.

Authoritics ——There is some difficulty in giving authoritics
for reporting the plants mentioned in the list. The more com-
mon ones have bcen observed and recorded by so many of
those who have co-operated with us in preparing the list that
it has become impracticable to mention all the names in con-
nection with each species.  When a plant has been reported
by three separate obscrvers therefore the names of the authori-
tics have been omitted altogether. No doubt this omits a certain
class of desirable information from the list, but there are urgent
reasons for encumbering it as little as possible.

Value of the plani list—This list makes no pretension to:
being anything more than a bare list. Tt gives nothing or next
to nothing about geographic distribution, and does not even
pretend to say whether the plants mentioned are rare, com-
mon or abundant. But aside from its scientific intcrcst,'cvcn
such a bald list of the native plants of the state has important

cconomic value,
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The number of grapes that grow wild through the state,
and the great size of the vines, suggest as plainly as Nature
can suggest anything, that our state is unusually well adapted
to grape culture.

Much might be said of the distribution of the timber and
of the industries of the state based upon it. Such a paper,
however, to have any value, would require much more time
and labor in gathering the statistics of geographic distribution,
manufacturc and exportation, than it has been possible for the
-Geological Survey to give the subject.  This is a work, how-
cver, which ought to be done, and which must be done when
we cease to deal in generalitics and undertake to let the world
know specifically what our natural resources are in this direc-
tion.  Qur endless forests of vellow pine, our vast cypress
swamps, our sweet gum, oak, holly, hickory, cedar and other
forest trees arc but a part of the plant wealth of the state,
More modest but quite as useful plants are usually overlooked,
‘Our abundant tannin producing plants are not utilized ; forage
plants, of which we have not a few, contribute their share to
our natural advantages; plants of medicinal properties abound,
while our wild flowers vie in beauty with the brightest and
tairest in the world.

It is hoped and believed that the publication of this list
will encourage the study of botany here for its own sake,
and that this list will be greatly lengthened and improved by
local observers. There is perhaps no state in the Union having
so rich and varied a flora, no state in which such large num-
bers of subtropical plants meet equal numbers of northern
oncs, as in Arkansas.

DIBLIOGRAPHY AND EXPLORATIONS.™

Lhe wovk of Nuttall.—The botanical work done in Arkansas
up to 1887, when the work of the present Geological Survey
began, was confined to a few individuals and a few exploring
parties.  The earliest explorer was Thomas Nuttall, one of the

*The bibliography has been l]l'tfp:‘ll'E‘ll i}-.y.];’ml'essur Coville,
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promient early American naturalists, He spent several years
in the territory, as it then was, most of his time being occupied
in botanical observations,  The results of these observations
were not published as a report, but at odd times and in differ-
ent places. They are all long out of print.

“Journal of Travels Into Arkansas Territory, 1819: By
Thomas Nuttall, p. 230, Phila,, 1821.” This book has not been
obtained by the writer, and no sketch of its contents can be
given,

TuA Description of Some New Species of Plants Recently
Introduced Into the Gardens of Philadelphia, from the Arkan-
sas Territory: By Thomas Nuttall. Jour. Phil. Acad. Sci.,
Vol IL, pp. 114-123; Phila,, 1821.” Twelve species of Arkan-
sas plants are described.

“ Description of Two New Genera of the Natural Order
Cruciferic: By Thomas Nuttall,  7%id., Vol V, pp. 132-135."
The plants are Selewia aurea and Streptanthus maculotus ; the
fatter from Red River, the former from the Arlkansus.

“ Collections Toward a Flora of the Territory of Arkansas:
By Thomas Nuttall. Transactions of the American Philosophi-
cal Society, Vol 11 (New Scries), pp. 139-203. Philadelphia,
1837 There are included two fungi, and several Pteridophyta,
the remainder being flowering plants, some newly described.
The paper appears to be a list of all the plants, so far as it
goes, found in Arkansas up to the time of publication, But
the Polypetalee and several orders of the Gamopetal (one of
the Composita) are omitted.

The work of Lesquereuxr.~In the year 1859, Prof. Leo
Lesquereux was cngaged by the geological survey then being
carried on by the state under the direction of David Dale
Owen, to make an examination of the botany, both fossil and
recent.  Only the last three months of the year were spent in
the field. Lesquereux’s report is published in the “ Report of
the Second Geological Survey of Arkansas, pp. 205-399. Phil-
adelphia, 1860.”" It includes a sketch of the botanical features
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of several of the northern counties ; of the vegetation of the
Mammoth Spring, of IFulton county; some gcneral notes on
distribution, and a list of the plants collected by himself and
Nuttall.

Pacific Railivay reports—In the ycar 1853 the exploring
party of the Pacific railroad survey passed through the state,
by way of the Arkansas River. A brief sketch of the route is
given in the survey’s catalogue of plants. Those of Arkansas
arc however omitted,

Sketch of the route from Napoleon to Fort Smith. By J.
M. Bigelow. Facific R. R. Reports, Vol, 1V, p. 1.

Butler's list—In the Botanical Gazette for May, 1877
(Vol. 11, p. 104),a naminal list of 101 species of plants found
in Arkansas, not included in Lesquercux’s catalogue, is given,
by George D. Butler, of Limestone Gap, Indian Territory,

Harvey's work.—From 1875 to 1885, Professor F. L. Harvey,
then at the Arkansas Industrial University at Fayetteville,
made extensive collections of plants, which have found ‘their
way to many of the larger herbaria of this countiy and Europe.
His private herbarium was purchased by the University, where
it is preserved. A complete account of his collections has
never been published, but the herbarium at Fayctteville has
been carcfully examined and its Arkansas species included in
the plant list of the state, the nomenclature being revised.
Professor Harvey has, however, written several shorter articles
that refer to the botany of the state.

¢ The Forest Trees of Arkansas, American Journal of For-
estry, June and July, 1883.”" Also reprinted separately, pp. 1-20,
This article gives a list of 120 species of arborcal plants, with
an account, of their distribution in the state.

Mauy notes on the occurrence and distribution of species
are given by Professor Harvey in the Botanical Gazette, as fol-
lows: Vol V, pp. 18, 39, 84. 01, 139; Vol. VI, pp. 189, 213,
213, 230, 273; Vol, VIII, p. 355; Vol. IX, pp. 195, 196; Vol.

X, p- 279.
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The article, in two parts, beginning on page 188 of Vol.
VI, is an enumeration of the ferns of Arkansas, with their dis-
tribution.  The same author has also a note on the flora of
Arkansas in the American Naturalist, Vol. XV, p. 388.
 Other sources of information—~Some notes on the size
and occurrence of a few trces are given by John A. Warder

~ in the Botanical Gazette, Vol. VI, p. 188,

In the Report on the Forests of North America, Vol, TX,
by Professor Charles S. Sargent, of the Tenth Census of the
United States, pp. 543, 544, is given a short sketch of the for-
ests of Arkansas; an estimate of the standing short-leaved
pine (Pinus mitis); and a map of the pine, hardwood and
prairic lands of the state, probably prepared for that volume
by Professor Harvey.

In 1884, the firm of Iiggins & Bro., of St. Louis, Mo., pub-
lished a series of maps of the state, one of which gives out-
lines of the hardwood, pine and prairies of the state, the areas
being compiled from the notes of the original United States
land surveys.

Mr. G. W, T.etterman, of Allenton, Missouri, and a few of
Professor Harvey's former students at the Industrial University,
have also done some botanical work in the state.

Nomenelature—The oldest specific or varictal names are
used in this list (not going back of Linnzeus' Species, 1753)
under whatever gencra they may originally have been em-
ployed. On this principle Professor William Trelease, Director
of the Missouri Botanical Gardens at St, Louis, has kindly re-
vised the list. Itis but just to Professor Trelease to add, how-
ever, that the time that could be allowed for this revision was
too shart to admit of the necessary investigations in all cases,

so that a few plants appear under questionable names current
in Gray’s Manual or other works in general use.

G—12,
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A TIST OF THE PLANTS OF ARKANSAS,

RANUNCULACEZ.
Clematis, 1.,
erispa, L.y d'Adlly.
ochivolenca, Ait.; lesquercux,
pitcheri, Torr. & Gr.
vtorna, 1.
wirginiana, 1.
Thalictrun, L.
purpuvascens, 1. Probably all reported as 7. cornnt
by d’Ailly, Harvey and Lesquercux belongs
here,
Awnemonella, Spach.
thalictroides, (L.) Spach.
Awnemone, 1.
acule (Pursh.) Britton, Mem, Tm'réy Club, IT, 42; T.es-
(uercux,
decapetala, 1., Perhaps two species have been re-
ported under the name A, careliniana.
fiepatica, L., T.esquercux. This may be 4. acuta.
heteropliylla, Nutt. in Torr. & Gr., 11, T, 12, as syn-
onym of a variety; Nuttall, d’Ailly,
virginiana, L.
Myosurus, T..
miintiens, L; Nuttall, d'Ailly.
Ranunculus, 1..
abortivus, L.
var. grandiflorus, Ingelin; Tlarvey.
var, harveyt; Gray.
var. micranthus, (Nutt), Gray ; Harvey.
Jascicuwlaris ; Muhl.
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maullifidus, Pursh, ; Lesquereux ; d’Ailly as &, purshii,
For remarks on nomenclature, see Greene,
Pittonia, 11, 8.
muricatus, L.; d’Ailly.
oblongifolius, Lll. ; d’Aiily, Harvey.
parvflorus, L; &' Ailly, Harvey,
pennsylvanicus, L. f; Harvey.
pustlins, Poir.
recurvatus, Poir.  Along Polk Bayou near Batesville,
Coville.
scelevatus, 1..: Harvey.
septenivionalis, Poir.  Includes most if not all that
has passed for R. repens.
trachyspermus, Engelm.; Ilarvey,  Out of the range
assigned this specics by Dr. Gray.
Caltha, 1..
 padustris, 1.y Lesquercux.
Hydrastis, 1..
canadensis, 1.,

Lsopyrum, 1.,

biternatuny, (Raf.), Torr. & Gr.; Pitcher, Harvey,
Aquilegia, 1.,

canadensis, L.,
Delplanium, 1.,

asurerm, NMichx.,

cousolida, 1., ; Harvey,

tricorne, Michx,
Cimictfuga, L.,

racemosa, (L) ; Nutt,

MAGNOLIACEZA,
Magnolia, L,
acuminata, L. Abundant on Crowley's Ridge, Call,
glanca, 1..; T.esquereux,
macrophylla, Michx.; Crowley's Ridge, Call.
tripetala, L. (M. umbrella, Lam.,); d'Ailly, Harvey.




I64 ANNUAL. REPORT STATE GEOLOGIST.

Liviodendvon, 1..
tulipifera, 1.. Abundant along Crowley’s Ridge.

ANONACEZ.
Asimina, Adans.
triloba, (L.); Dunal,

MENISPERMACEZ.
Mezispermum, L.
canadense, L.
BERBERIDACEZ.
Podophyllm, 1.
peltatum, 1.,

NYMPHZEACEZ.
Brasenia, Schreb.
nymphiodes, (Thumb.) Baillon.  (B. peltata, Prush.).
Castalia, Salisb.
adorata, (Dryanda), Greene ; Nutt‘all, Lesquereux.
veniformis, (1. C) Swamp near Little Rock, Co-
ville,
Nywiphea, L.; Emend,
advena, Solander,
Nelumbo, Adanson,
Jutea, (Willd.) Pers.

PAPAVERACEZ.

Avgemone, L.
mexicana, L.
Stylophorum, Nutt,
diphyllwn (Michx.), Nutt; Lesquereux.
Sanguinaria, 1.
canadensis, L.,
Dicentra, Borck.
cucullaria, (1..), DC.; Butler, Harvey. For a possi-
ble explanation of the origin of the original
name of Borckhausen, Diclytra, see Hitch-
cock, Trans. St. Louis Academy, V., 477.
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Lorydalis, DC,
aurea, (Michx.) Willd ; Nuttall, Torr. & Gray.
crpstalling, Engelm ; Harvey.
Jlavula, (Rafl) DC.; d'Ailly.
micrantha, (Engelm.) Gray ; Ilarvey,

CRUCIFERZA,
Nasturtivin, R. Br.
amphibinme, (L) R. Br.; Nuttall, Tt is doubtful
whether Nuttall found the true N, ame-
plebium, Coville,
lacustre, Gray ; Harvey.
officinale, R. Br.; Lesquereux,
sessilifloion, Nutt,  On muddy banks of the Arlkan-
sas River near Little Rock, Coville.
stnuatun:, Nutt,
tanacetifolivm, (Walt.) Hook. & Arnott.; Torrey and
Gray.
Arabis, 1.
canadensts, 1.,
confinis, 5, Watson. Limestone cliffs in the north-
west, Harvey (as A, drummondis))
kirsuta, (L.) Scop.; Lesquereux, Harvey.
levigata, (Muhl)  Poiret.
ludoviciana, Meyer; Torr. & Gr, Harvey. The
name A, virginica (L.) may perhaps be
adopted for this, since it is in part the Car-
damine virginica, of 1. Sp., 656,
perfoliata, Lam.; Harvey.
Streptanthus, Nutt.
maculatus, Nutt. ; Nuttall, Sabine,
Thelypodinm, Fndl.
pinnatifidum, (Michx.) S. Watson ; Pitcher.
Cardamine, 1.,
bulbosa, (Schreb.) BSP. (C. rhomboidea, DC.); &' Ailly,

Harvey.
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hirsuta, 1., ; Nuttall, d"Alilly.
laciniata, (Muhl.) Wood ; Harvey, under Dentaria.
FLeavenivorthia, Torr.
aunrea, Torr,; Leavenworth,
wiichauati, Torr. ; Harvey,
Selenia, Nutt.
aurea, Nutt,; Nuttall, ITarvey.
Lasquerella, S. Wats. (Vesicaria of most writers),
gracilis, (IHook.) S. Wats.; Nuttall, Leavenworth.
Perhaps extralimital, Coville.
muttallii (Torr, & Gr.), S. Wats.; Nuttall, Leaven-
worth,
repanda, (Nutt.) S. Wats,; Pitcher.
Draba, L.
brackycarpa, Nutt.
caroliniana, Walter,
var. wicrantha, Gray ; Nuttall,
cnneifelia, Nutt.; Nuttall, Harvey.
Stsymdrivm, 1.
pinnatum, (Walt.) Greene ; (S. canescens, Nutt).
Lrysimum, L,
asperuns, DC,
var, avkansannm, Gray ; Nuttall,
cheivanthoides, 1., Nuttall.
Capsella, Moench.
bursa-pastoris, (L.) Moench:
Senebicra, Poir.
didyma, (1.) Pers.
Lepidium, 1.,
nienziesiz, DC.; Harvey.
virginicumn, L.

CAPPARIDACEZ.

Cleone, 1.
pungens, Willd.; d’ Ailly.
serrilata, (Pursh.) Torr. & Gr.; Nuttall, James.
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Cleomelia, DC,
angustifolia, Torr.; James.
Graandropsis, DC,
pentaphylla, (1..) DC.; Sandy river banks in northwest
Arkansas, Harvey.
Cristatella,
erosa, Nutt. Probably extralimital, Coville,
Jamesti, Torr. & Gr.; James,
Polanisia, Raf,
dodecandra, (Michx) BSP.

CISTACEZE.
Helianthemum, Pers.
capitatun, Nutt.; Nuttall, Leavenworth,
lLeckea, L.
leggettit, Britt, & Tloll. (L. minor, Lam.); Torr & Gr.,
Lesquereux.
miner, 1. (L. major, Michx).
tennifolia, Michx. Dry sandy woods, at the south
end of Main street, Little Rock, Coville ;
Harvey.
VIOLACEXE.
Viela, L.
blanda, Willd.
hastata, Michx.; Lesquereux,
palniata, 1.,
vay. corvdata, (Walt.) BSP.; Harvey.
var, cucullale, (Ait)) Gray.
pedate, 1.5 Lesquereux, Harvey.
pedatifide, Don, (V. delplinifolia, Nutt,); Tarvey,
padescens, Ait,
sagittata, Ait.
tricolor, 1..,
var, arvensis, DC.
lonidium, Vent,
polygalefolinvm, Vent,; Nuttall,
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Solea, Ging.
concolor (LFoist)), Ging.; Nuttall

POLYGALACEZA.

Polygala, 1.
ambigua, Nutt.; Grand Prairie, Harvey.
Jastigiata, Nutt,; Lesquereux,
tncarnata, 1.,
lutea, 1..; Lesquercux.
nuttallii, Torr, & Gr,; Grand Prairie, ITarvey.
sanguinea, L.,
serega, T.. Low ground in northwest Arlansas,
Iarvey.
verticillata, 1.,
Krameria, 1.,
secundiflora, DC.; Nuttall. Probably extralimital,
Coville,

CARYOPHYLLACEZA.
Saponaria, 1..
officinalis, L.
Stlene, 1.,
antiveiting, 1.; Lesquereux, Llarvey.
regia, Sims,; Harvey.
stellara, (1..) Ait,, f.
virginica, L.
Lychnis, 1.,
githago (L.), Lam,
Cerastinm, 1.,
nutans, Raf.; DBultler,
wviscosuni, 1..; Harvey.
virlgatunt, L.,
Stellaria, 1.,
macropetala, Torr. & Gr.
nuitallii, Torr, & Gr.; Nuttall, Pitcher.,
prostrata, Baldw.; Harvey.
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Arenavia, 1..
michauzii (Feuzl.), Hook. f.; Torr. & Gr., Lesquereux.
patila, Michx, (A. pitelieri, Nutt.)
serpyllifolia, L.; llarvey,
tenefla, Nutl.; Nuttall.
Sagina, 1.
decrnbens (EIL), Torr. & Gr.; Harvey.
procumbens, 1., d'Allly, Harvey,

PORTULACACEZ,

Portulaca, 1.

oleracea, 1..; Lesquereux, d’Ailly.

pilosa, L,
Talinwn, Adans,

teretifolinin, Pursh,
Claytonia, L.

caroliniana, Michx.

virginica, L.

ELATINACEZE.

Bergia, L.

fexana, Seub.; llarvey.

HYPERICACEZXE.
Ascyrum, 1.
criz-andree, L.
stans (Pers.), Michx.

Hypericuin, L.

adpression, Bart.; Nuttall, Tesquereux.

canadense, L.; Lesquereux.

cistifolinne, Lam.; Leavenworth, Lesquereux.

densiflornm, Pursh ; Grand Prairie, IHarvey.

druntondii (Grev. & Hook.); Torr, & Gr.

ellipticum, Hook.; Harvey.

gentianoides (L.), BST. IFrequent in very thin soil on
flat-topped rocks throughout Independence
county, Coville (as H. wnudicanle, Walt.);
Harvey (as H. sarothra, Michx.).
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gymnanthum, Engelm. & Gr.,  Grand Prairic, Har-

. vey. ' .

lobocarpum, Gattinger,  Tound by Dr, H, I5. Hasse,
formerly of Little Rock, “in wet pine bar-
rens,” fide, Dr. August Gattinger in “ The
Tennessee I'lora;” on hilltops in Indepen-
dence county, Coville,

macwlatum, Walt,; also as £, corymbosum, Muhl;
Harvey.

niulilin, 1.,

prolificuin, L.; Lesquercux, Harvey.

Elodea, Juss.; emend.
petiolata (Walt.), Pursh,

MALVACEZ,

Althea, L.
officinalts, L.
Malva, 1.,
rotundifolia, 1.,
Callivilioe, Nutt,
digitata, Nutt,
{iwolucrata (Nutt.), Gray ; Harvey,
papaver (Cav.), Gray ; Leavenworth,
Sida, L,
spinosa, 1.,
Abutilon, Gertn, _
avicenne, Guertner.,
Modiola, Mcench,
caroliviana (L.), Don. (M. wmultifida, Mcench.);
d’Ailly, Iarvey.
Hibiscus, 1.,
grandiflorus, Michx. A specimen has been received
from Col. W. B. Clark, Beebe, White county.
Coville.
militaris, Cav.; Iarvey.
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TILIACEZA.
Tilia, 1.,
amcricana, 1.,
pubescens, Ait,; Coville,

LINACEZ.

Linwmn, 1..
lewrsii, Pursh, (L. Perenne, 1., var.)
rigidum, Pursh; Harvey,
striatum, Walt.; Harvey.
sulcatum, Riddell ; Butler.
virginianum, 1.,

GERANIACEZRE

Geramune, 1.
carolintanum, 1.,
maculatiomn, 1.
Oxalis, 1.,
corniculata, 1.,
var. (?), macrantha, Trel,
var. stricte (L.), Sav,
wolacea, 1.
Tmpatiens, E,
anvea, Muhl. (/. palliaa, Nutt.)
biffora, Walt, (7. fulva, Nutt.)
RUTACEZ.
Xanthoxyluin, 1.
clava-fevenlis, L.
var. ﬁ‘ﬂ;’:'wszmz, Gray ; Nuttall,
Ftelea, 1.,
tifoliata, L.
SIMARUBACE &.
Ailanthus, Desf,
Llandulosus, Desf,
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AQUIFOLIACEZ
Hex, L,
cassine, 1., (1, dalkoon, Walt.); d’Ailly,
dectdua, Walt; Lesquereux, larvey at Texarkana.
epaca, Ait.  Forests of holly are especially abundant
in the southern part of the State, where
trees two fect 1n diameter are common.
verticillate (L)), Gray; Lesquereux.
vomitoria, Alt. (1 casstne, Walt.); Lesquercux, Harvey,

CELASTRACEZ.

Fuonynius, 1.,
americanus, L, Hot Spring county, d’Ailly ; between
Bradford and Denmark, Independence
county, Coville.
atropurpurens, Jacq.
RHAMNACEZE.,
Berchemia, Neck,
scandens (11ill), Trelease ; (B. volubilis, DC.)
Khamnus, L.
carvoliniana, Walt,
Ceanotiins, L.
amervicanus, 1.

VITACEZ,
Vitis, L. _
estivalis, Michx, This includes V. ladirusca of Tor-

rey and Gray, d'Ailly, and Lesquereux, so

far as Arkansas is concerned,
cordifolia, Michx,
riparia, Michx,
vulpina, L.
Cissus, L.
fncisa (Nutt.), Ch. Desm. (Fitis incisa, Nutt.)
Awmpelopsis, Michx., emend.
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arborea, (Willd)) Michx,; Torrey & Gray, Coville (as
Vitis arborea); d'Allly (as V. bipinnata).
Partitenocissus, Planch,
quinguefolia (L.), Planchon. (Ampelopsis quinquefolia,
Michx.)
SAPINDACEZ.

Sapindus, 1.
marginatus, Willd.
Aisculus, 1,
pavia, L.
Acer, L.
rubrum, L.
saccharinmmn, 1., (A daspcarpum, Ehrh.)
saccharwm, Marsh. (/. saceharinum, Wang.)
var. nigrune (Michx, 1), Britt,
Negundo, Mcench,
acevoides, Maznch.
Staphylea, 1.
trifolia, L.,
ANACARDIACEZ.

Rius, L.
aromatica, Ait.
copallina, L.

(cotinoides, Nutt. Found as yet only over the border

in Indian Territory, by Nuttall, Coville.)
glabra, L.
radicans, 1., (R, loxicodendron, I..)
typhina, L.
LEGUMINOS A&,
Baptisia, Vent.

australis (Willd), R. Br,; Torr. & Gray, Leavenworth,

lanceolata (Walt.), Ell; Nuttall,
lencantha, Torr, & Gr,
lencoph@a, Nutt,
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sphaerocarpa, Nutt. z!z’c:rr:i';afﬁe’izfr, Nutt.; Nuttall, !

willosa (Walt.), Nutt,; Nuttall, : gractlis, Nutt. Dry sandy woods, at the south of '

Main street, Little Rock, Coville,
multifiorus, Nutt.; Nuttall, Leavenworth.

Crotalaria, L.
sagittalis, L.

Tyifolinn:, 1 plileoides, Torr, & Gr.; Leavenworth.
aivense, L.; Lesquereux. violaecus (Willd.), Michx.
cavelinianun:, Michx.; Torrey & Gray, Indigofera, 1. |
prafense, L. anif, L..; Butler.

procumbens, L & Allly, leptosepala, Nutt; Nuttall, James.

veflexim, 1., _ Tephrosia, Pers,

vepens, L.
Liosackia, Dougl*®
sericea (Pursh.), (H. purshiana, Benth,)
Psoralza, 1.,
cispidata, Pursh ; Leavenworth,
digitata, Nutt,
linearifolia, Torr. & Gr.; Beyrich,
meltlotoides, Michx,
simplex, Nutt.; Nuttall.
zenniflora, Pursh.
Awmorpha, 1.,
canescens, Pursh,
Fruticosa, L.

i..’ B

onol pyefroides, Nutt.
spicata (Walt.), Torr. & Gr.

virginiana (1..), Pers.

Wistaria, Nutt,

Sruteseens (Walt)), Poir,

Rodinia, 1..

pscadacacia, 1.

Sesbania, Pers.

macrocarpa, Muhl,

Astragalus, 1.,

canadcnsts, L.
caryocarpus, Ker,

distortns, Torr. & Gr.

paniiculata, Torr. & Gr.; Leavenworth, 1' mextcanns, DC.
Dalea, L. 1 wiettallianus, DC.
alopecuroides, Willd, & Glyeyrrliza, L.

lepidota, Pursh ; Torr & Gray.
Aischynoicne, 1.,

aurea, Pursh ; Leavenworth,

lanate, Spreng.; Nuttall, Harvey.

laxiflora, Pursh; lLeavenworth. The earliest name
is 1), enneandra, Nutt, in Fraser’s Catalogue,
No. 30, accompanied by partial description,

virgica (L), (A. kdspida, Willd.); Lesquereux, Har-
vey.

Stylosanthes, Sw.
biflora (1..), BSP. (S. eliator, Swartz.)
Desmodium, Desv.

Petalostenon, Michx,

candidus (Willd.), Michx,

e . : ) : canadense (1), DC.; lLesquereux, Harvey.
#por a discnssion of the North American species under the genus Lofus, with (L), ] 1 ux, rlarvey

their synonyms when so placed, see Greene, Piltonia, 11, 133, canescens (1..), DC,; Lesquereux.
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citiave (Muhl), DC,; Harvey.
cuspidation (Muhl.), Hook.
dillenii, Darl,; Harvey.
grandifolinm (Walt)), DC; Lesquereux, Iarvey (as
D, acwminatuin.)
levigatum (Nutt)), DC,; Torrey & Gray.
martiandicum (L.), Boot,; Harvey.
nudiflorum (1..), DC.; Lesquercux, Harvey.
paniculatum (L)), DC,; Lesquereux, Harvey.
paunciflovun: (Nutt.), DC,
rigidum (El), DC.; Leavenworth.
rotundifoifnmn (Michx.), DC,; Harvey; about Brad-
ford, Blatchley.
sessilifolinn (Torr.), Torr, & Gr.; Torrey and Gray,
Tesquereux,
strietume (Pursh.), DC,; Northwest Arkansas, Harvey.
viridiflorum (L.), Beck.
Lespedeza, Michx,
Srutescens (Willd.), EILY(L. eapitata, Michx.)
hirte (1..), Ell; L Lesquercux, Harvey,
repens (L)), Bart,
reticulate (Muhl)), Pers.; Harvey.
striata, 1Took. & Arn,
stuveid, Nutl.
violacea (1..), Pers.
Vicia, L. .
antevicana, Muhl,; Lesquercux, Harvey,
caroliniana, Walt.; Lesquereux,
leavenworthii, Torr. & Gr.; Leavenworth.
micrantha, Nutt,; Nuttall, d"Ailly.
Latiyrus, L.
pusitlus, Ell.
venosus, Muhl,; d'Ailly,
Centrosema, DC,
virginianum (1.), Benth,; Harvey,
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Clitoria, 1.
marianae, 1.
Amphicarpea, KL
comosa (1..), Ridd. {A. monoica, Fll.)
pitelierd, Torr. & Gr; Piicher,
Apios, Moench.
tnberosa, Moench,
Galactia, I, Browne, .
pilosa, Ell; Torr, & Gr.  The plant reported by But-
ler under the name G mollis, Michx., 15 prob-
ably also of this species, Coville.
Dioclea, HRIK,
boykinii, Gray; Leavenworth, Harvey.
Phaseolus, 1.7
helvolus, 1..  This may, perhaps, also include the 7,
diversifolins of Butler and Harvey., A form
referred to here as a possible variety was
found in a pine barren west of Little Rock by
Coville.
panciflorus, Benth; Leavenworth, Butler.
Vigna, Savi.
luteola (Jacq.), Benth,; Harvey.
Rlyuchosia, Lour,
latifolia, Nutt.
tomentosa (1..), ook, & Arm.; Tesquereux,
var. erccte (Walt,), Torr, & Gr.
var. volubilis (Michx.), Torr. & Gr.; Coville,
Blatchley.
Soplora, 1.,
affinia, Torr. & Gr.
Gyinoctadus, Lam,
dicicns (1..), Koch, (G. canadensis, 1..) Abundantalong
Crowley’s Ridge,

*#These species are restored to Elliotl's genus Séiapkoityles in the Sixth Fdition

of Gray’s Manual.
G.—13.

——— SR == —
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Gleditsclia, 1.,
dnermls, Miller. (G monospermea, Walt); Tlarvey.
tracantfios, 1., Abundant in rich bottoms.
var, brackyearpus, Michx.; Nuttall.
Cassia, L,
chameerista, 1.
marilandica, 1.
wictitans, L., d'Ailly, Butler.
oceidentalis, .. Abundant as a weed on village com-
mouns in the White River valley; Coville.
tora, L.; James; sand-bars, Washington county, TTar-
vey (as C. obtusifolia, L).
Cercis, L.
canadensis, 1.,
Neptunia, Lour.
virgata (Bartr.). (N, lutea, Benth,); Nuttall, T.eaven-
worth.
Desmanthns, Willd.
brachylobus (Willd,), Benth,
cooleyi (Haton), (1) janwesii, Torr. & Gr.); James.
leptolobus, Torr. & Gr.
Schrankio, Wild.
angustala, Torr. & Gr. At the south end of Main
street, Little Rock; Coville,
tntsia (Walt.), (S. uncinata, Willd),
Aecacia, Willd. :
Jilicoides, (Cav.) (A, filicina, Willd).
ROSACEA.

Prunus, 1..
angustifolta, Marsh, (P. chicasa, Michx).
americane, Marsh.
caroliniana, Ait,
pumnile, 1.; Torrey & Gray; lesquereux.
serotina, Ehrh.
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Spirea, L,
aruncus, 1.; Nuttall; Harvey,
tonentosa, I..; Grand Prairie; Harvey.
Neillia, Dow.,
oprlifolia (1..), Bent. & Hook; Lesquereux, Harvey.
Gillenia, Mocnch, ‘
stipulata (Muhl) (G, stipulacea, Nutt))
trifoliata (1.), Mocnch,; Washington county ; TTarvey.
Rubus, L,
canadensts, L.
cunetfolins, Pursh ; Lesquereux, Harvey,
hispidus, 1..; 1larvey.
trivialis, Michx; Torrey & Gray, Lesquercux,
wvillosus, Ait,
Genin,
album, Gmel,
vernwan (Raf.), Torr, & Gr.; Harvey,
Fragavia, L., ;
indica, Andr,; d’Ailly, Harvey,
myginiana, Duchesne.
Lotentilia, 1.
canadensis, L,
Agrimonia, L.
eipatoria,
parviflora, Ait,
Poterivm, 1.
annwene, Nutt,; Nuttall, Teavenworth,
Rosa, 1.
blanela, Ait.
var, arkansana (Porter), Best,
carolina, L.; 1larvey.
Jolivlosa, Nutt,; Pitcher, Bigelow, fide Watson in Proc,
Am, Acad., xx, p. 349; Coville.
Rumilis, Marsh,; Fendler, fide Watson, L. ¢, p. 348;
Coville. The plant that Lesquereux called
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K. lucida undoubtedly belongs here, the two
species not being. separated when his list
was made—Coville,
setigera, Michx.; Lesquercux; also Bigelow and Har-
vey, fide Watson, L ¢, p. 359; Ehrhart ;
Blatchley near Bradford by railway.
Pivus, 1.
arbutifolia (1..), 1i L.
coronaria, L Tarvey; Crowley’s Ridge, Call.
Cralegus, L.
@stivalis (Walt.), Torr, & Gray.
apiifolia (Marsh.), Michx.; Harvey, Blatchley.
arborescens, Bl IHarvey.
cocciitea, L.
cordata (Mill.), Ait; Harvey.
crus-gallt, L.
fexispine (Moench.), Sargent. (C. flava, Ait.); Les-
quereux.
spathulata, Michx,
subvillosa, Schrad.; Letterman, fide Harvey.
Some specimens collected in Independence
county, at the junction of Power's Creek and
the Salado by Cowville.
tomentosa, 1.
var. punclata (Jaca.), Gray; Lesquereux.
Amelanchier, Linde.
canadensis (1..), Med.
var. obovalis (Michx.), BSP.
(var. oblongifolia, Torr. & Gr.)

SAXIFRAGACEZR.

Heuchera, 1.
americana, 1.
hallii, Gray ; Porter, fide Wheelock.
wvillosa, Michx ; Harvey (but out of the range assigned
to the species by Wheelock.)
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Seaifragea, ..
ofrginiensis, Michx.; T.esquercux, Coville,
Parrassia, 1.
careliniana, Michx.; Lesquercux, d’Ailly,
Hydrangea, 1.,
arborescens, 1..
Philadelplins, 1.
inodeorus, I.. On a rocky copse, at the south margin
of the White River bottom, near Datesville;
Coville,
fiea, 1.
virginica, 1., Along Duparty Creck, Independence
county, Coville ; [Tot Spring county, d'Ailly,
Rides, 1.,
awrein, Pursh,; Torrey & Gray.,
var. tenutflorwin (Lindl), Torrey; Torrey &
Gray.
Horidue, L. Ler,; Lesquercux,

CRASSULACEA,
Sedwmn, 1.,

weedd, Gray., A dead fruiting specimen of a plant
answering to the generic description of Dia-
morpha, but certainly not 2. pusilla, was
found in one place in Independence county,
indry limestone soil, It is probably Sedwme
nevii ; Coville,

pulchellune, Michx,

ternatum (Haw.), Michx,; Lesquercux,

torreyd, Don,

Penthorine, 1.,
sedoides, 1.,

DROSERACEZ.

Drosera, 1.,
capitlares, Poir.; d'Allly,
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HAMAMELACEZ.

Hamanelis, 1.
virginica, L.
Liguidambar, L.
styraciflna, 1.
HALORAGEZ.
Drosevpinaca, L.
palustris, L.
Myriophyliun, L.
heteroplylium, Michx.
pinnatum (Walt.), BSY. (M. scabratum, Michx);
Nuttall, Lesquereux.
spicatwm, 1.; Nuttall, Lesquercux.

CALLITRICHACEZ.
Callitricke, 1..
awtumnalis, L., lLesquereux.
puettaltii, Torr,; Nuttall.
peploides, Nutt,; Nuttall.
wverna, L., Nuttall, Lesquereux.,
MELASTOMACEZ.
Rhexia, L,
mariana, 1. Russell, Bald Knob, etc., low ground,
sccond bottoms, Blatchley; ‘Lexarkana,
Harvey.
virginica, 1.; Torrey & Gray; Washington county,
Harvey.
LYTHRACEZ.
Ammannia, 1.,
latifolia, 1.,
vamostor, L. (A. Juoeilis, Michx.); Butler, Harvey.
Peplis, L.
diandra, Nutt, (Didiplis linearis, Ral,); Wuttall.
Cuphea, . Br,
petiolata (L.), Kochne (C. wiscosissina, Jaeq.)
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Lythriin, 1.
alatum, Pursh,
ONAGRACEZE,
Lptlobinne, 1..
colovatun, Muhl,; [larvey.

Jussiea, 1.,

decurrcns (Walt.), DC.
octonervia, Tam.
pilasa, HBK,; Torrey & Gray.
vepens, 1.,
Ludzvigta, 1.,
alternifolia, L,
cylindrica, Bl Argenta, Harvey.
Tivtella, Rad.; d"Ailly.
patusiris (1., ElL
polvcarpa, Short & Peter; Lesquercux.
Cenothera, 1.
bicinis, 1.
fruticesa, L.
linifolin, Nutt,
rhombipeiala, Nutt; Nuottall, Tongelmann.
seryulata, Nutt,; Nuttall, Leavenworth.
sinnata, T.,
spectosa, Nutt.
friloba, Nutt,
Ganra, L.
biennis, 1.,
coccinea, Nutt,; Torrey & Gray.
Jiltpes, Spach.; Torrey & Gray, Lesquerenx,
parviflora, Dougl; Nuttall, James,
senneala, Nutt; Nuttall,
villosa, Torr, “ Arkansas 2 Mr, Beyrich,” Torrey &
Gray, Coville,
Stenosiplion, Spach.

virgaten, Spach; Nuttall, Lesquereux,
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Cireea, 1.,
lutetiana, 1.

LOASACEA.

Mentzelia, 1.,
oligosperma, Nutt; Torrey & Gray, Nuttall.
PASSIFLORACEA,
Lassiflora, 1.
fncarnaia, 1.
lutea, L., Newark, Independence county, Blatchley ;
Washington county, Harvey.
CUCURBITACEZ.
Melothvia, L.
pendila, 1.,
Trianosperma, Mart,

boykinii (Torr. & Gr.), Roem. (Bryonia boyplinii, Torr,

& Gr.); Arkansas City, Harvey.
Sicyes, 1.
argulatus, 1.
CACTACEZA.
Opuntia, Mill,
engelmannt, Salm.; on Crowley's Ridge, Call,
sissourtensis, DC.
rafinesguit, Engelo.
FICOIDEZ.
Mollugo, 1..
perticiliota, L.
UMBELLIFERZ.
Iydrocotyle, 1.,
smbellata, 1.,
verticillata, Thunb. (7. interrupta, Muhl); &’ Ailly.
Eryngiune, L.
baldwinii, Spreng.
diffusum, Torr,; James.
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leavenioorthii, Torr, & Gr,; Teavenworth.
virgrniwrun, Lam,; Lesquereux.
yrccefolinm, Michx,

Sawnicula, 1.

marvilandica, 1.,
var. conadensis (1), Torr; Newark and Black
Rock on high grounds, Biatchley.
Fiudopheus, Nutt,
ammericanas, Nutt; Nuttall.
Buplewrun, 1.
rotundifolizon, L., Harvey.
Leptocanlis, Nutt.
divaricatus, 1DC.; Nuttall,
echinains, Nutt.; Nuttall.
Apiwmn, L.
leptoplyflum (DC.), I'. Muell; Nuttall.
Aptastrwm, Nutt,
patens (Nutt.), C. & R.; Nuttall.
Civenta, 1.,
vivosa, 1.,
var, maculata (L), Coult. & Rose.
Berula, Koch,
' angustifolia (L.), Koch,; Lesquerenx.
Pimpinella, 1..
integevvima (1..), Benth. & Hook. (Zsia intcgerriina.)
Cryptotenia, NC.
canadensts (1..), DC; Washington county, llaivey.
Osumorritiza, Raf, :
clayioni (Michx.—O. brevistylis, DC.); Argenta, Tlar-
vey.
longistylis (Torr.), DC.; Butler, Ilarvey.
Cheraplyllm, 1.,
procumbens (1..), Crantz,
var, shortii, Torr. & Gr.; fide Coulter and Rose,
var. fainturieri (Hook), C. & R.
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Cynosciadium, DC,
digitatum, DC.
pinnatun, DC.
Discoplenva, DC.
capitlacea (Walt.), DC,; Butler.
var, nuttallii (DC.), C. & R.; Prairies, Harvey.
Cyrmopterus, Raf,
glomeratus, Ral.; Nuttall,
Thaspinne, Nutt.*
anrewm, Nutt,; Independence county, Coville; Call,
var, trifoliatm (Gray), C. & R.; d'Adlly.
bavbinoede, Nutt.
Tiedemaninia, DC.
rigida (1..), Coult. & Rose, Lesquereux, IHarvey
(under Areheniora).
Pastinaca, 1.,
sativa, 1.; Butler.
Polytania, DC.
nutialliz, DC.; Butler; Grand Prairie, Harvey,
Bifora, llofllm,
americana (1DC.), Benth, & [look,
Trepocarpns, Nutt.
eetfinesa, Nutt.
Daicus, 1.
pustlius, Michx.; Torrey & Gray, Harvey.
ARALIACEZE.
Aralia, 1.,
quingueifolia (1..), Decsne, & Planch.

L

spinesa, 1.

CORNACEZL.

Coriies, L.
aspevifolia, Michx,; llarvey.

#Korms with wingless fruit, corresponding in general to the first two of (hese,

and which may occur in Arkansas, ave placed under Zizia, by Coulter & Rose, N.

Am, Umbelliferae {pp. 82 and 12%).

I LAt [
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candidissima, Marsh. (€. stricta, Lam.), Iesquereux.

Sflorida, 1.

sericea, L. Lesquereux, llarvey,

Nyssa, 1.

aguatica, L. (N. sploatica, Marsh.) Fendler, fide Coul-
ter & Evans.

(ogecke, Marshall (V. capitata, Walt.), is said by Coul-
ter & Evans to be large-leaved forms of N
aguatica, so far as Arkansas specimens arc
concerned.)

uniflova, Wang,

CAPRIFOLIACEZ,
Saubucus, L,
canadensis, 1.
Viburnnn, L.
dentaiiin, 1. Lesquercux,
lentage, 1..; llarvey.
molle, Michx,; d'Ailly.
wudune, L.
pranifolini, 1.
Triostern, 1.,
aungustifolinm, 1.; Nuttall, Harvey.
perfoliatnm, 1.y Tesquercux, Harvey.
Symphoricarpus, Juss.
erdgaris, Michx.
Lonicera, L.
albiflora, Vorr & Gr,; Lesquereux,
Jave, Sims; Butler.  There is considerable doubt as
to the authenticity of Butler's plﬁmt.—-(_ln:willc.
glauea, Hill; Tarvey, as L. paiviffora, Lam. This,
like the preceding, is doubtful.
seuperoticns, L.,
RUBIACEA.
Ceplalanthus, 1..
oceidentalis, L,
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Oldeniandia, L.
doseii (DC.), Chapm.; Gray, Harvey.
uniflora, L. (0. glomerata, Michx.); Butler.
Lloustonia, 1.,
angustifolia, Michx.
ceeritlea, 1.,
minima, Beck,; Nuttall.
~atens, Ell; Harvey.
purpurea, L.
var, calyeose (Shuttlew), Gray ; Nuttall.
vay. longifolia (Gertn,), Gray.
Mitchetla, 1.,
repeis, 1.
Diodia, 1.
teres, Walt.
virginiana, 1.
Spevinacace, 1.,
glabra, Michx. (probably S, tenuior, 1., fide Gray),
Galtwn, L.
aparine, 1..; Butler.
arkansanint, Gray,
elfreceszans, Michx.; Nuttall, Harvey.
concinnuine, Torr. & Gr.; Gray.
latifeliiin, Michx,; lLesquercux; DBradford, in low
ground, Blatehley.
pilosun, Alt.
trifidune, L.
triflovim, Michx,
wirgatun, Nutt,
VALERIANACEZE.
Valerianella, Tourn.
 longiflora (T. & Gr.), Walp.; Harvey, Engelmann.
nudtalliz (T, & Gr.), Walp.; Nuttall, Engelmann.
radiata, Dulr.; Butler, Harvey.
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COMPOSITZA.
Vernonia, Schreb,
artansana, DC.
baldwined, Torr.
Jfasciculata, Michx.; Lesquercux, d'Ailly.
gigantea (Walt.), (V. altissima, Nutt.) Torr & Gray;
ITarvey.
prantenifolia (Walt)), (I angustifolia, Nichx,)
var. texana (Gray); Coville,
lettereani, Kuglm,
marginata (Tore) (V. jawmesdd, Torr, & Gr.; Nuttall).
novehoracensis (1..), Willd.
Llephantopus, L.
carelinianis, Willd,
nudatus, Gray; Harvey.
tomentosus, 1., Nuttall, d"Ailly.
Eunpatorivm, L.
ageratoides, 1. f.
albwne, 1., & Adlly, Harvey.
altissiniwine, 1.
cadestimon, 1.,
hyssopifolinum, 1.,; Lesquereux,
perfoliatume, L. Leaves in threes, Blatchley.
pupurenm, 1. Near Coffeeville, Blatchley ; southern
patt of the state, Harvey.
rotundifolinm, 1.,
var. pubescens (Muhl.; war. owvatwine, Torr);
d'Ailly,
semiserratunt, DC.; Gray.
serotiniz, Michx.
sessilifolinm, 1..; Harvey.
Kuhnia, L.
' eupatorioides, 1..; Lesquercux, Harvey.
Liatris,
cylindracea, Michx.; Lesquereux,
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elegans, Willd.; Lesquereux, d’Ailly,
punctata, Hook ; Nuttall,
prenastachva, Michx.; Torr. & Gr,
seartesa (L), Willd.
spicata (1.), Willd.
squarrosa (L.), Willd,
Guitierresia, Tag.
spharocephala, Gray.,
texana (1DC.), Torr, & Gr,; Nuttall,
Amiphiaclkyris, Nutt,
dracunculotdes, Nutt.; Nuttall.
Lrrindelia, Willd,; Nuttall.
tnuloides, Willd,; Nuttall.
lanceolata, Nutt.
Heterothieca, Cass,
swbaxillaris.  (Lam.), (F. lawmarckii, Cass.)
Chrysopsis, Nutt.
graminifolia (Michx)); Nutt; d"Ailly; Hot Springs,
[Tarvey. :
pilosa, Nult,
villosa, Nutt,; Butler,
var, stenophylia, Gray, Bigelow,
Aplopappus, Cass.
divaricates (Nutt.); Gray.
Solidago, 1.
bicolor, 1.; Lesquereux, Harvey,
doottii, Hook.; Lesquereux,
cesia, 1.; Lesquereux, Harvey,
canadensts, L.; Lesquereux, llarvey.
caroltniana (1..); BSP. (S. tenuifolia, Pursh.); Lesque-
reux,
corymbosa, Ell; Lesquereux.
drummondis, Torr. & Gr.; Lesquereux,
lanceolata, 1., Lesquercux, Harvey,

deptocephala, T. & Gr.; Harvey.,
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missouriensis, Nutt.; Nuttall.
nemoralis, Ait.; Lesquereux, Tarvey.
odora, \it.; Lesquereux, d’Ailly.
petiolaris, Ait; Lesquereux, Tarvey.
var. angusta (T. & Gr.), Gray; Nuttall,
Pilosa, Walt.; Lesquereux,
pubernta, Nutt,; Butler.  Not given by Gray so far
west, Coville,
radula, Nutt; T.esquerenx,
rigida, 1.; Tesquereux, Harvey.
rugosa, Mill,; Lesquereux, d’Ailly.
serofina, Ait; Lesquercux, Harvey.
skortii, Torr. & Gr.; Harvey.
speciosa, Nutt,; Lesquereux, Harvey.
wlmifolia, Muhl.
Aplanosteplins, DC.
skirvobasis (DC.; A, arfansana); Nuttall,
Dellis, Tourn.
integrifolia, Michx,
Cheatepappa, DC.
astevoides, DC,
Boltonia, 1.'11er.
diffusa, Ell; Harvey.
Sericocarpus, Nees,
linifolins (1..), BSP. (S. solidagincus, Nees.); Lesque-
reux,
Aster, L,
anomalus, Fngelm,; Gray, larvdy,
asureas, Lindl; Lesquercux, Harvey,
concinnus, Willd.; Iarvey,
cordifolins, L.; Lesquercux, d’Ailly,
diffusus, Ait,; Harvey.
drummondii, Lindl; d’Ailly, Harvey.
dumosus, L.
var. subunlefolins, T, & Gr.
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exilis, Ell; Nuttall,

levis, 1., Lesquereus,

lnariifolins, 1. ; Lesquercux, Harvey (as £ gplopappus).

menltifforus, Ait; Lesquereux, ITarvey.

nova-angtie, 1., d"Ailly, Harvey.

eblongifolins, Nutl.

panicilatus, Lam.  The plant called by lLesquereux
A. tenwifolins, L. probably belongs here, but
it may be . ericoides, L.—Coville, The 4.
carnens, Nees, of Harvey probably also goes
here.

patens, Adt,

plarmicoides, T, & Gr.

var. georgianus, Gray ; Darvey,

punicens, L,; Lesquereux,

sageittifolins, Willd,; Lesquereux,

sericens, Vent.; lesquereux.

turbinellns Lindl; Lesquereux, IHarvey,

unitbellatns, Mill,; southern part of state, Harvey ; this
is probably also the A. amygdalinus of Nul-
tall,

wndulatus, L., Lesquereux.

viminens, Lam.; Gray, The 4. wiser, L., reported by
Butler, probably goes here.

vivgalus, Ell.; Harvey.

Dirigeron, 1.,

annuuns (L.), Pers.; Lesquereux, HHarvey.
bebllidifolins, Muhl,; Harvey.
caitadensts, L,
dizaricatus, Michx,
divergens, Torr, & Gr,
var. cinerins, Gray ; Gray,
philadelphicns, 1..; Butler, Harvey.
ramosis (Walt.), BSP. (Z. strigosus, Muhl.)
var, beyrichii (Fish, & Mey.); Gray.
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Baccharis, 1.

saticina, Torr, & Gr; Nuttall,

uchea, Cass.

camphorata (1.)), DC; Lesquereux, Harvey.

Fvax, Geertn,

profifera, Nutt,; Nuttall.

Antennaria, Gaertn,

plantiginifolia (1..), Hook; Butler, ITarvey.

Graphalium, 1..

decurrvens, lv.es; Lesquereux.

obtustfolium, L., (G. polycephalum, Michx.); Lesque-
reux, Harvey. '

purpurenm, 1..; Gray.

mightii, Gray.; Gray,|d’Ailly.

Polymnia, 1.,

canadensis, 1..; Lesquereux.
var. radiata, Gray ; Harvey, Coville,
nvedalia, 1.

Melampodiun:, L,

cinerenm, DC.; Gray,

Stlpleivm, 1.

asperrimnn, Hook.; Gray,

asteriscus, 1.; Harvey,

integrifolinvm, Michx,

laciniatum, 1..; Lesquereux, [larvey.
perfoliatum, 1.; Washington county, Harvey,
scaberrinnon, Ell; l.esquereux.
lerebinthinacenn:, Jacq.; Lesquercux, Harvey,
trifoliatuon, 1.; Lesquereux,

Beriandieva, DC,

G.—14,

{yrata, Benth.; Gray,

puwmila (Michx.). (B. tomentosa, Nutt.); Lesquereux.,
var, dealbata (Tore. & Gr.); Gray.

texana, DC.; Nuttall,

e
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Liwgelmannia, Torr. & Gr,
pinnatifida, I & Gr.; Lesquereux.
Partheninpe, 1.,
bystevopliorns, 1., LEmbankment of the Tron Moun-
tain railway, in the City of Little Rock.  In-
treduced from farther west.—Coville.
betegrifolivie, 1. Lisquercux, Lastern part of the

state, Iarvey,

fea, L.
angustifolia, Wutt.,; Nuttall,
cifiata, Willd.; Nuttall.
Hwdrosia, 1. .

artentisicefodin, 1.,
bedentala, Michx.
psilostaciya, D Lesguereux,
trifida, L.
Nawthinm, 1.
strainarinm, L., Lesquersux, Harvey.
Ainnia, 1.,
pauciflora, 1., Tesquereux.
feliopsis, Pers
gractlis, Nutt.; Gray.
Lelianthoides (L), BSD. ({1, lewvis, Pers.); Lesquereux.
scabra, Dunal.
Lclipta, 1. -
afba (1..) Hassk; d"Allly.
Lehinacea, Moench,
angustifolia, DC.
purpurea (1., Moench.
Rudbeckia, L.
alismefolia, Torr. & Gr.; Gray, Harvey.
amplexicanlis, Vahl,; Nuttall.
atrorudens, Nutt,; Nuttall,
bicolor, Nutt.; Nuttall.
Julgide, Ait.; Lesquereux, Iarvey.
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grandifiora, Gmel.; Nuttal,

hivta, 1..

lociniata, L.,

maxinia, Nutt.; Nuttall,

speciosa, Wender.,; Gray,

subtomentosa, Pursh.

triloba, 1., Lesquereux Harvey.
Lepackys, Ral.

pinnata (Vent.), T. & Gr.; Harvey.,

tagetes, Gray ; Gray.

{Tetragonotfieca, Dill.

fielianthotdes, 1., Lesquereux was probably mistaken
in this plant. It is impossible to say what
the species that he places here really was.
—Coville).

Helianthus, 1.,

angusiiforins, 1..; Harvey,

arieas, 1. Nuttall,

atrerubens, L., Nuttall,

diffusus, Sims, (/1. 1igidus, Deasl.); Lesquereux, Har-
vey.

grosse-serratus, Martens: Nuttall.

fezrsutus, 1Raf,

var. rackyplylls, Torr, & Gr.; Gray, Harvey.

(lwtiflorus, Pers.  Lesquereux was probably mistaken
in his determination of this plant.—Coville.)

mellts, Lam.; Lesquereux, Harvey.

occidentaltis, Ridd.

ergylas, DC.; Nuttall.

parviflorns, Bernh.; Harvey, as 77, nticvoceplialus,
T. & Gr.

pefiolarss, Nutt.; Nuttall.

struneosus, L., Gray.

tracheliifolins, Willd ; Boston Mountains, Harvey.

duderosus, L.; Gray.
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Spilanthes, Jacq.
repens (Walt.), Michx,
Actinomeris, Nutt,
alternifolia (1..), DC. (A. squarrosa, Nutt.)
Verbesina, L.; emend.
helianthoides, Michx.; Lesquereux, d'Ailly, Harvey.
virginica, L.
Coreopsis, L.
aristosa, Michx ; Butler, Harv y.
aunriculata, L..; Harvey.
discoidea, Torr & Gr.; Butler,
grandiflora, Nutt,
harveyana, Gray, Harvey, Coville.
involucrata, Nutt,; Nuttall,
laneceolata, L.; Lesquereux, Harvey,
palmata, Nutt,
tinctoria, Nutt.,; Nuttall.
tripteris, 1.,; Harvey.
verticillata, 1..; Lesquereux. Near Bald Knob and
Bradford.—Blatechley.
Thelesperma, Less.
Jilifoliwm, Gray; Gray.
Bidens, 1.,
bipinnata, L.
cernua, 1..; lesquereux,
crrysanthemoides, Michx.; Tesquercux, Harvey.
Jrondesa, L..; Harvey.
Marshallia, Schreb,
caspitesa, Nutt.; Nuttall.
trinervia (Walt.), (. latifoliea, Pursh.); Tesquereux.
Not credited to Arkansas by Gray.
Homenopappus, L' Her,
corynibosus, Torr, & Gr.; Nuttall,
tenutfolius, Pursh ; Gray.
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Polypteris, Nutt,
callosa (Nutt.), Gray ; lesquereux,
sphacelata (Nutt.), (P, hookeriana, Gray); Nuttall.
Dysodia, Cav,
ehrysanthemoides, 1ag.
Hymenathernm, Cass,
tagetoides (T. & Gr.) Gray; Nuttall,
Helenium, 1.,
antuwmnale, L,
nudiflornm, Nutt,; Lesquereux ; Harvey (as Leptopoda
brachypoda.)
quadridentatun, Labill; Nuttall.
tenuifolinm, Nutt, .
Gatllardia, Voug.
lanceolata, Michx,; Nuttall,
pinnatifida, Torr.; Nuttall.
pulehella, Foug.; Nuttall.
Achillea, 1.
mitllefolinm, 1.,
Anthenis, 1.,
cotila, 1..
Avrtemesia, 1.,
lewisti, Torr. & Gr. Probably a fictitious species ac-
cording to Gray, Syn. F1,, I1, 417, the Arkan-
sas specimen of Engelmann, probably 4
canadensis, but immature,
mexicana, Willd.; Gray,
Erechitites, Raf,
liieracifolia (1.), Raf; Lesquereux,
Senecio, 1.
aureus, 1.,
var. obovatus (Muhl.) Torr. & Gr; Harvey.
lobatus, Pers.; d'Ailly.
tomentosus, Michx.; Gray, d'Ailly,
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Cacalia, L.
atriplicifolia, L.
tuberosa, Nutt.; lesquercux; Blatchley at Bradford.
Neither specics of Cacalia is credited by
Gray to Arkansas—Coville.
Avetivn, 1.
lappa, 1. (Lappa officinalis, All)
Cuicus, 1.,
altissimms (1..), Willd,
var, discoloy (Muhl), Gray; Lesquereux.
lanceolatus (1..), Hollm,; Tlarvey.
virginianus (1..), Pursh; Lesquereux.
Centanvea, 1.
americana, Nutt; Nuttall.
Ciclorinum, 1.
intybus, L., Tarvey.
Krigia, Schreb.
amplexicanlis (Michx,), Nutt,; Harvey.
dandelion (1..), Nutt,; Nuttall, Iarvey.
occidentalzs, Nutt,; Nuttall,
oirginica (L.). Willd; IHarvey.
Apoeon, Ell
Jemitis, Tol; Nuttall,
war. lyrata (Nutt.); Harvey.
wrightii, Gray. Collected by G. W. Letterman at
Prescott, Ark.; in llarvey herbarium at Ar-
kansas Industrial University.
Flievacium, 1.
gronowti, 1.; Nuttall.
longipibunt, Torr.
scabrwne, Michx,; Lesquereux.
venosumt, 1., Hot Springs, ITarvey.
Taraxacwine, Hall,
officizale, Web,; Lesquereux.
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Fyrvhopappus, DC.
caroltianns (Walt)), DC. At Dradford by the rail-
way—DBlatchiey. .
Lactiuca, 1.,
clongata, NMuhl; Lesquercux. The old L. clongaia,
Alubl, has been broken up into several
species: Lo cauadenses, L., L integrifolia,
Bigel,, L. Jursuca, Muhl., and L. graminifelia,
Michx, Probably all occur in the state—
Coville, L. sarguinea (L. firsuta) occurs at
Newark, on high dry ground—Blatchley.
Jortdana (L), Gertn,; Lesquereux, Llarvey.
Frenanties, L,
aiba, T.; Tesquereux.
altissima, 1., Lesquercux, Harvey.
aspera, Michx,
antisnalis, Walt, (P, virgata, Michx); Lesquercux.
Sonclues, L.
asper, Vill; Harvey; Walout Ridge, Blatchley.

LOBELIACEZE.
fobelia, 1..

appendicniata, A, DC.; Gray, Harvey.
drevifolia, Nutt; Engelmann, fide Butler.
cardinalis, L,

inflata, 1.

leptostachys, A DC, 1o dry woods,
pulerula, Michx,, Butler, Flarvey.

spicata, Lam.; Lesquereux, Harvey,
spphilitica, L.,

CAMPANULACEZA.

Campania, 1.
)

aimericana, 1.,

Specwlaria, Heist,
Geflora (Ruiz & Pavon), Gray; Gray.,
leptocarpa (Nutt), Giay; Gray, Harvey,
perfoliata (1LY AL 1DC,
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VACCINIACEZ.
Gaylussacia, HBK.
Jrondosa (L), Torr. & Gr.; Lesquereux.
vestnosa (Ait.) Torr, & Gr.; Lesquereux,
Vaceininm, 1.
arborewin, Narsh.
corynrbosum, 1., Lesquercux, d'Ailly,
var. fuscatum (Ait)), Gray ; Gray.
stamminenin, L.,
virgatui, Ait.
wvar. parviflorum, Gray ; Gray.
wvar. teneltwm (Ait) Gray; Gray.

ERICACEZA.

Gaultheria, 1..
procumbens, L.; Lesquereux.
Leuncothoe, Don.
axillaris (Lam.), Don,; Lesquereux. Not credited to
: Arkansas by Gray—-Coville.
Oxydendrin, 1C.
arboreume (L), DC.; Lesquereux. Not credited to
Arkansas by Gray—-Coville,
Lipigea, 1.
repens, L.; Lesquereux.

Andromeda, 1.

fgustring, Muhl.  Between Batesville and Jamestown,
Independence county, Coville; central part
of the state, llarvey.
mariana, 1.; Gray; central part of the state, IHarvey.
Kabwia, 1..
latifolia, 1..; Lesquercux.
Rhododendron, 1.,
(meaximune, L.y lesquereux.  The leaves only of this
were scen by Lesquereux, and the identifica-

tion is probably incorrect——Coville.)
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nudiflovum (1..), Torrey.
viscosum (L.), Torrey; Lesquereux, d"Ailly.
Chimaphila, Pursh,
maculata (1..), Pursh ; Lesquereux.
MONOTROPEZ,
Monotrepa, 1..
uniflora, L.; arvey, Simonds.
PRIMULACEZA.
Hottonia, L.
inflata, Ell; Butler, d"Ailly.
Androsace, 1.,
oceidentalis, Pursh ; Harvey.
Lodecatheon, 1.,
wmedia, 1L.; Lesguereux.
var, brevifolinm, Gray., A form closely resemb-
ling the true war. drevifodiion Gray of Cali-
. fornia; Coville
Steivonema, Raf,
ciliatnne (1..), Raf; Tesquercux; southern partof the
state, ITarvey.
lanceolatum (Walt), Gray.
radicans (Hook.), Gray. In a swamp at the south

end of Main street, Little Rock, Coville,
Anagallis, 1.

arvensts, L.; Harvey.
Centunculus, 1.,
mtnimnus, L.y Nuttall,
Samolus, 1..
ehracteatus, 11BK.; Gray,
valerandi, 1..
var, flovibundus (HBK.), BSP. var. awmericanus,
(iray. .
SAPOTACEZE.
Buielia, Sw. _
lycioides (1..), Pers.; Nuttall,
lanuginosa (Michx.), Pers.
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EBENACEZA.

Miosppies, L.
virginiana, 1.,
STYRACEZ.
Sypuiplocos, L.
tinctoria, (1), L'Her.
Halesia, Ellis.
diptera, 1.; Hot Springs, TTarvey.
tetraptera, 1.; Butler.  Neither species is credited to
Arkansas by Gray—~Coville.
Styrar, Tourn.
americana, Lam.; Gray, S, grandiflore, Ait,, reported
by Nuttall, probably goes here—Coville.
putzernlenta, Michx.; Little Rock, Tarvey.

OLEACEZ.
Fravinus, 1.
americane, L,
platrearpa, Michx,; Harvey.
quadrangulaia, Michx Nuttall.
samibuctfolia, Lan.
veridis, Michx,; f
Fovesticra, Poir,
acuminaia (Michx.), Poir,
pubescens, Nutt.,; Nuttall.
Chionantins, 1.
virginica, 1., Tarvey, Coville.
Osmaithus, Lour,
(americanus (L), B & 11, Nuttall was probably mis-
taken in reporting this plant from Arkansas

—Coville.)
APOCYNACEA.

Aansonia, Walt.

ciliata, Walt, (A. angustifolia, Michx.) Tlot Springs,

Letterman; Harvey’s herbarium.

taberneicontana, Walt,, Harvey, Coville,
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Apeocynane, 1.,
androsceidfolinm, 1., Harvey.
cannabinnne, 1., Lesquerenx.
Trachelospermmn, Lem.
difforme, (Walt)) Gray ; Butler, Harvey.
ASCLEPIADACEZZE.
Acerates, Ell
longifolia, (Nichx.) EllL
viridiflora, (Raf.) Ell
Asclepias, 1.
incariiata, 1.; Washinglon county, Harvey.,
lanceolata, Walt, (A. paupercnia, Michx); lesque
rcux.
obiusifolra, Michx.; Ilarvey.
perennis, Walt,
purpurascens, L., Harvey,
quadrifolta, L.
spectosa, Torr,; Gray,
stenopliylie, Gray ; Gray.
tnberosa 1.,
variegata, 1.
verticillata, L.
Asclepiodora, Gray.
decindens (Nutt), Gray; Gray.
wiridis (Walt,), Gray; Nuttall,
Enslenia, Nutt,
albida, Nult.,; l.csquercux.
(ronolofus, Michx.
baldwinianns, Sweel; Lngelmann, Harvey.
biflorues, Nutt.; Nuttall.
cavotinensis (Jacq.), R. Br.; Gray.
cynanchoides, Engelm,; Gray.
lewvis, Michx.,
var, inacropleyllus (Michx.), Gray; Lesquercux.
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LOGANIACEZ.

Gelsemtun, Juss.

sempervivens (L.), Att;; Lesquercux, d’Adlly.
Spigelia, L.

marilandica, 1.,
Mitreola, L.

petiolata (Walt.), Torr. & Gr; Harvey; Hot Springs,

Letterman

Polypremum, L.

. procumbens, L.

GENTIANACEZ.

Erythrea, Rich,

deyrichii, Torr. & Gr; Beyrich, Marcy.
Sabdatia, Adans.

angnlaris (1..), Pursh.

campestris, Null; Nuttall,

dichotoma (Walt), (S. calycesa, Pursh) ; Harvey.
Gentiana, 1.

andrewsit, Griseb,; Lesquereux.

pubernla, Michx,; Lesquercux, Iarvey.

saponaria, L.

villosa, L. (G. ochrolenca, Froel.); lLesquereux.
Frasera, Walt.

carolinensis, Walt; d'Ailly.
Limnanthemzmn, Gmel.

lacunosum (Vent.), Griseb,; Lesquereux

POLEMONIACEZ.

Phiox, L.

amena, Sims.; Ilarvey.

divaricata, L.; Gray, Harvey.

glaberrima, L.

macrlata, 1.

paniculata, L

pilosa, L.

reptans, Michx.; Nuttall.
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Gilia, Ruiz & Pav.

corenopifolia, Pers.; Nuttall,
Polemenium, L.

veptaus, L.

HYDROPHYLLACEZ.
Hydrophyllum, L.
virgimanon, 1.
Nemophila, Nutt,
microcalyx (Nutt.), Fisch. & Mey.; Nuttall.
Ellisia, L.
wyctelea, L.
Fhacelia, Juss.
glabra, Nutt,; Nuttall.
dubia (1..), (P. parciflora, Pursh); Harvey.
var. hivsuta (Nutt.); Lesquereux, ITarvey,
patulifiora (Engelm. & Gr.), Gray; Harvey; at Pres-
cott, T.etterman.

purshii, Buckl,; Lesquereux.
Iydrolea, 1.,

affines, Gray. Southwestern part of the state, Harvey.

evala, Nutt,

BORRAGINACEZA.

Heliotvopinme, 1..

convolvilaceunt (Nutt.), Gray.

curassavicunt, 1.y Coville.

indicum, L.

tenellion (Nutt)), Torr.; Nuttall.
Cynoglossiin, L,

officinale, 1..

viginicuin, L.
Eehinospermumn, Scv.

lappula (1.), Lehm,; Lesquercux, Call.

wvirginiannm (1), Lehm.
Mertensia, Roth,
wirginianm (L.), DC,; Tesquereux.
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Myosotis, 1.

wvirginica (1..) BSP, (M. verna, Nutt.)
Onosuiodiune, Michx.
- caroltniconon (Lam.), DC,; Butler, ITarvey.

virginianon (1), DC,; Lesquercux, Harvey,
Lithospernann, 1. _

angustifoliion, Michx.; Nuttall, Butler,

arvense, 1.,

caneseens (Michx,), Lehm,

carolinense (Gmell), Lehm. (L. fdvtoon, Tehm,)

CONVOLVULACEA.
Tpowmwa, L,
lederacea (1.), Jacq,; Harvey.
lacunosa, 1., _
pandurata (L.), Mcyer; Harvey,
purpurea (1.}, Lam,  All the species of /pomaa were
reported by Nuttall, according to ILesque-
reux, Coville,
Jacquemontia, Choisy,
taniifolia (1.), Griseh.
Convalvilus, 1.,
arveisis, L.
rrcanns, Vahl: Nuttall,
Foolvulus, L,
argeitens, Pursh; Nuttall,
Dichondra, Torst,
repens, Forst.,; Nuttall
Luscuta, 1.
arvensis, Beyrich; Harvey.
compacta, Juss,; Tlarvey; ITot Springs, Letterman,
corylt, ingelm, (C. inflexa, Engelm.); Butler,
glomerata, Choisy ; Lesquereux, Call.
gronowit, Willd.; Nuttall,
polygonoium, Kngelm. (C. ciilorocarpa, Engelm.); Gray,
Harvey.
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SCLANACEZ.
Selanwm, 1..
carolinense, 1.,
nigrui, 1.,
rostrafuns, Dun,  This has been noted only along
railways.
Lhysalis, L.
cequreata, Jacq., f.; Harvey,
angrlate, 1.; Walnut Ridge, Blatchley.
laweceslata, Michx, -
vay. longifolia (Nutt,; war levigata, Gray); Nut-
tall.
mollis, Wutt.; Nuttall, Harvey,
obscura, Michx,; 1larvey.
pliladelplica, Lam.; Tesquerenx,
pudescens, L.; Coville,
virginiana, Nill, - (P viscosa, Gray, not L), TLesquer-
enx.
Datura, L.
stramonium, 1.,
tatule, L.; Ilarvey.

SCROPHULARIACEZE,

Vertascum, L.

blattaria, 1.

thapsus, 1.
Linaria, Juss.

canadensis (1.}, Dumont.
Seropliularia, 1.

rodosa, L.

var, maritandico (1), Gray,

Chelone, 1..

glabra, 1..; Lesquercux,
Pentstenion, Mitch,

cobewa, Nutt.; Nuttall.

favsutus (L.), Willd, (7 pubescens, Sol.)
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levigatis, Sol.
var. digitalis (Nutt.), Gray.
tubifiorus, Nutt,
Collinsia, Nutt,
zerna, Nutt.; Butler,
violacea, Nutt,; Nuttall, Pitcher,
Minadus, 1.
alatrs, Soland.
Conobea, Aubl,
multifida (Michx.), Benth.
Herpestis, Gaertn,, £,
acuminata (Walt.) (/. nigrescens, Benth.)
snonniera (L.), ITBK.; Nuttall.
rotundifolia (Michx.), Pursh; Lesquereux, Harvey,
Gratiola, L,
drunimondii, Benth.; Gray.
pilosa, Michx.
pusilla, Torr,; Gray.
spharocarpa, Ell.; Butler, Harvey.
virginiana, L.
[lysanthes, Raf.
gratioloides (1.), Benth,
Veronica, L.
americane, Schwein,; lesquereux.,
pevegrina, L.
virginica, 1.,
Buchnera, 1.,
americana, L.
Seymeria, Pursh,
macvopiylle, Nutt.
Geravdia, L.
. aspera, Dougl,; Lesquercux, Gy
aunricittata, Michx,
fava, 1..; T.esquercux.
grandifiora, Benth.; Washington county, IMarvey.
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hetevopleylia, Nutt.; Nuttall, Harvey.

levigata, Raf.; Lesquereux,

pedicularia, L.i Nuttall, d’Ailly.

var. pectinata, Nutt; Gray, Harvey,
purpurea, L.
var. fasciculata (Ell), Chapm.; Gray.
setaceq, Walt,  var. longifolia (Nutt.), Gray ; Nuttall.
tennifolia, Vahl,; Butler, Harvey.
var, macroplylla, Benth,; Harvey.
virginica (1..), BSP.?  (G. guercifolia, Pursh,)
Castilleia, 1. 1,
coccinea (L)), Spreng,; Lesquercux, Harvey.
purdurea (Nutt.) Don.; Nuttall,
Pedicularis, L.
canadensis, 1.,
Melampyrimn, 1.,
lweare, Lam. (M. amevicanwn, Michx.}; Nuttall.
OROBANCHACEZE.
Aplpilon, Mitch,
uniflorun: (1.), Gray.
LENTIBULARIACEZ. )
Utricularia, 1..
vulgaris, L,; Nuttall,
BIGNONIACEZ.
Dignonia, Tourn,
capreofata, 1., Tesquercux, Coville,
Catalpa, Juss,

(b:gnonioides, Walt,  Reported by Lesquercux as
apparently indigenous in the extreme north-
western part of the state, in Benton county,
Professor Harvey supposes, with good reason,
that this is (. speciosa, which was not spe-
cilically separated from C. éignonioides at
the time of Lesquercux’s trip—Coville.)

L ,—-l3,
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speciosa, Warder. Reported by Professor Harvey as
spontancous (but probably naturalized) about
the town of Washington—Coville.
Tecoma, Juss.
radicans (1..), Juss.

PEDALIACEZ.

Martynia, L. N
proboscidea, Glox. Ilead of Oil Trough bottoms,

low ground near rivef, Blatchley.
ACANTHACEZ.

Ruellia, L. N " L
ciliosa, Pursh. wvar. hunilts (Nutt.), (var. longifolia,

Gray); Nuttall.
pedunculata, Torr.
strepens, L.

Dianthera, 1.

americana, L.
ovata (Walt.), (9. haumilis, Engelm. & Gr.); Harvey.

Dicliptera, Juss.
brachiata, Spreng.
var. attennate, Gray; Nuttall.
VERBENACEZ.
- Pleyma, 1.

i leptostachya, L.
Lippia, L. :

lanceolata, Michx. ‘

nodiflora (I..), Michx. Waste places about Little

Rocl, Coville.

\i Verbena, 1.. | .
Il | angustifolia, Michx. (V. rugosa, Willd.; Nuttall.)
I aubletia, 1..

i bipinnatifida, Nutt.; Gray, Harvey.
bracteosa, Michx.
frastata, L.

s .,..-_ﬂ
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stricta, Vent,
urticeefolia, 1.
Callicarpa, L.
anievicana, 1.,
LABIATZA.
Mentha, 1..
canadensis, L.
piperita, 1..; Harvey,
viridis, L.; Lesquereux, Blatchley.
! ycopus, L. '
rubellus, Meench.; Gray, Harvey.
stnuatus, Kll.
virgintens, 1., Nuttall, d’Ailly,
Cuntla, 1.,
mariana, 1.,
Pyenanthemm, Michx,
albescens, Torr. & Gr.; Harvey.
clinopodioides, Gray ; Lesquereux. Karout of range
and doubtful—Coville.
Hexuwosum (Walt.), BSP. (P, linifolium, Pursh.)
tncannme (1..), Michx,
smatticun (Michx.), Pers,
var, pilosum (Nutt.), Gray.
wirginicum (L. Pers.); (P lanceolatum, Pursh); Les-
quercux.

Ovriganum, 1.,
vulgare, L; Nuttall, d’Ailly.
Hedeoma, Pers.
actnoides, Schecle; l.eavenworth,
hispida, Pursh ; Gray.
pulegioides (L.), Pers.
Calamintha, Moench,
clinopodinm, Benth,; Nuttall,
nepeta (L.), Link.; Gray,
glabra (Nutt.) (C, nuttallii, Benth.); Nuttall,

Sl e




212 ANNUAI REPORT STATE GEOLOGIST,

Melissa, 1.
officinalis, L.
Satvia, 1.
azirea, 1.am, _ ‘ '
var. longifolia (Natt.), (var. grandiflora, Benth).;
Nuttall, Harvey.
lyrata, 1.
vevbenacea, 1., Nuttall.
Monarda, 1. 1
pradburiaia, Beck,; LesquercuX, [Tarvey.
citriodora, Cerv.
fistulosa, 1..
oar. mollis (L.), Benth,; Harvey.
punctata, L.
susselliana, Nutt,; Nuttall, Harvey.
Blephilia, Rat.
ciliata (L), Raf.
Lophanthus, Benth.
nepetoides (1..), Benth,
scrophularicefolins (Willd.), Benth ; Nuttall.
Nepeta, L.
cataria, 1..
hederacea (1..), BSP.; Lesquereux, Harvey.
Seuntellaria, L.
caiescens, Nutt. ] e
cardiophylla, Tingelm. &. Gr.; Gray; Hot Springs,
TTarvey.
integrifolia, L.; ' Ailly, Harvey.
lateriflora, 1..
nevoesa, Pursh ; Lesquercux.
parvidla, Michx.
resinosa, Torr; Lesquereux; Newark, Blatchley.
sepsicotor, Nutt,
Brunelia, 1.
vulgaris, L.
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Llysostegia, Benili,
fntermedia (Nutt.), Gray ; Gray.
virginiana (L.), Benth.; Lesquereux, Ilarvey.
Mavritbinm, 1.,
vadgare, L.; Nuttall, Harvey.
Stachys, L.
aspera, Michx,; Harvey, Coville,
lyssopifolia, Michx,; Nutta'l.
Leonurus, 1.,
cavdiaca, 1..; Butler,
Lamiunt, 1.,
ampiexicante, 1.; Nuttall, Cultivated ground, Harvey,
Trichostema, 1.. '
dichotomum, 1..; Lesquereux.
Lineare, Nutt,; Nuttall.
Isanthns, Michx.
brachiatus (1.), BSP., (/. cwrulens, Michx.); Les-
quereux, Harvey.
Teuncrinm, L,
canadense, 1.,
PLANTAGINACEZ.
Plantagoe, L.
elongata, Pursh. (P, pusilla, Nutt.)
heteroplylla, Nutt.; Nuttall,
lanceolata, L.; d’Aily.
major, L..; Nuttall, Lesquereux.
patagonica, Jacq. Abundant at Gainesville and For-
rest City—~Call,
var. aristata (Michnx.), Gray; Nuttall, l'lai'\fey.
var. graphialoides (Nutt,), Gray ; Nuttall, Butler.
var. spinulosa (Decsne.), Gray ; d’Ailly.
rugelii ; Decsne.; Harvey.
sparsiflora, Michx.; Tarvey.
virgirica, L,
var. longifolia, Gray; Nuttall ; Walnut Ridge,
Blatchley,
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NYCTAGINACEZ.

Oxybaphus, Vahl.
albidus (Walt)), Sweet; Lesquereux, Harvey.
angustifolins, Sweet ; Nuttall.
nyctaginens (Michx.), Sweet ; Nuttall.

ILLECEBRACEZ.
Paronychia, Tourn,
dichotoma (L.). Nutt.

AMARANTACELZE.
Amarantus, L. :
albus, 1..; Nuttall, Coville.
clilorostachys, Willd,; Butler.
hyévidus, 1. :
spinosus, L.

Acnida, L. _
tubervculata, Moq. (A. tamariscina.); Nuttall, Coville.

Cladethrizx, Nutt.
lanuginosa, Nutt; Nutfall.
Alternanthera, Forsk,
achyrantha (L.), R. Br.; Nuttall.
Fralichia, Mcench,
Aoridana (Nutt.), Moq.; Nuttall, Coville.
Iresine, 1.,
celosioides, 1.
CHENOPODIACEA X,
Cyeloloma, Mog.
platyplyllum (Michx.), Moq.
Chenopodinm, 1.
album, L.; Lesquereux, Harvey.
ambrostoides, L. The var. anthelminticum differs from
the specics by such inconstant characters
that 1 could not be sure under which form
my own specimens belong —Coville.
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boscianuin, Moq.; Harvey.

fevbridune, 1., Nuttall,

murale, 1.. Little Rock, along the Iron Mountain
railway—Coville,

Atriplex, L.

(Zortensis, .. Reported by Nuttall as introduced, but
apparently not naturalized, and therefore to
be excluded from the list proper—Coville )

Corispermum, 1.,
hpssopifolivm, 1..; Nuttall,

PHYTOLACCACEZE.
Rivina, L.
lwwis, 1..; Nuttall,
Flytolacea, L.
decandra, 1.
POLYGONACEZ,
FEriogonnm, 1.. '
aiiteni, Nutt.; Nuttall.
longifolinun:, Nutt.
Lolygonella, Michx.
ertcoides, Gray. Garland county, lLetterman; in
Harvey herbarium, Arkansas Industrial University—
Siunonds.
Polygonum, 1.
acre, HBK,; [larvey,
amphibium, 1.; Lesquercux.  This species has been
divided since Lesquercux’s list came out,
and his specimens may not belong to the
true P, amphibinin—Coville.
articulation, 1.0 Nuttall,
avicitare, L.
convolvuins, 1..; Nuttall.
drmetornm, 1.; Lesquercux, Harvey.
var, scandens (L), Gray; Harvey.
erectun, L.y Nuttall, Har.ey.
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Jiiysutum, Walt,; Nuttall,
hydropiperoides, Michx.
inearnatum, Ell; Butler, Harvey.
meisnerianum, Cham. & Schl.  Gravelly bank of
White River ncar a ford, about one mile
above Batesville— Coville.
muhlenbergii (Meisn.), 5. Watson (/. anipliibiim, 1..)
var, tevvestre (Willd)); Harvey.
persicaria, L. Little Rock, as a weed—Coville.
sagittatum, 1..; Lesquereux.
setacenm, Baldwin, Near Argenta.  This species
does not appear to be clearly different from
P. hydropiperoides—Coville.
fenne, Michx.; Nuttall, Coville,
wviveinianun, 1.
Rauex, 1.
acelosella, 1.
crispus, L.y Tesquercux; Walnut Ridge, Blatchley.
Jastatnlns, Baldw.; Butler.
maritzmns, 1. Nuttall, Coville.
verticiflatns, 1., Nuttall; southern part of  State,
Harvey.
Drunnichia, Banks.
cirritosa, Banks,
ARISTOLOCHIACEZ.
Asarwm, L. '
canadense, 1.,
Avwistolochia, 1..
serpentaria, 1. Lesquercux.
tomentosa, Sims,
PIPERACEZA.
Sanvurus, L.
cernuns, 1.
LAURACEZA.
FPersea, Gartn,
carotinensis (Michx), Nees; Hutvey.
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Sassafras, Nees.
officinale, Nees,
Lindera, Thunb,
benzotn (1..), Meisn,
THYMELEACEZ,
Direa, L.
palustris, L,
LORANTHACEZ.
Phoradendvon, Nutt,
Ffavescens (Pursh), Nutt,
. SANTALACEZA,
Pyrularia, Michx,
pubera, Michx.; Nuttall,
Comandra, Nutt, .
wmbellata (1..), Nutt,; Nuttall, Harvey.

EUPHORBIACEZA,
Fupliordia, L.
cordifolia, Ell. Waste grounds near the Union Depot,
Little Rock—Coville.
corvollaia, L.
dentata, Michx.; Nuttall, Harvey.
heteroplytla, L. Nuttall, Harvey ; Hot Springs, Let-
terman.
var. graminifolia (Michx.), Engelm.; Nuttall,
hexagona, Nutt,; Nuttall.
hypericifolia, 1. Tt is probable that this is the plant
now passing under the name of £, presfiz,
Guss.—Coville,
longicruris, Scheele ; Nuttall.
maculata, 1.
obtusata, Pursh; Nuttall, Harvey,
petaloidea, Kngelm ; Nuttall,
Fhyllanthus, 1.,
carolinensis, Walt.

|
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Satroplia, 1.,
striulosa, Michx., Nuttall, Iarvey,
wrens, 1.
Croton, L.
capitatus, hichx.
glandulosus, 1.
linearis, Jacq.; Hempstead county, Harvey.
monanthogynus, Michx,
Crotonopsis, Michx.
linearis, Michx,
Argythanmia, P, Browne.
mievenrialina, NMuell.

Acalypha, L.

caroliniana, Walt, 1n a cultivated field in the valley
of the White River near Batesville.—Coville.

virginica, L.
var. gractiens (Gray), Muell.
Tragia, Plum.

macrocarpa, Willd.,; Harvey; Hot Springs, Letter-

man.
nevetefolia, Cav. (1. urticefolia, Michx.)
Stillingia, Gard,
sylvatica, L.

URTICACEZ.

Ulus, 1.,

alata, Michx.

anmericana, 1.

crassifolia, Nutt,

Sulva, Michx.
Planera, Gmel.

aguatica (Walt.), Gmel.; Harvey, Letterman,
Celtis, 1., '

mississippiensis, Bosc.

occrdentalis, 1.,

var. punila (Pursh), Gray ; Gray.
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Humunlus, 1.,
lupulus, L.
Cannabis, 1.
sativa, 1.,; Lesquereux,
Toxylon, Raf.
pomiferun, Raf. (Maclura anrantiaca, Nutt.)
Morus, L.
vubra, 1.,
Urtica, 1..
chameedryoides, Pursh; Nuttall, Harvey.
gracilis, Ait;; Nuttall,
uvens, 1., Nuttall,
Lapertea, Gaudich.
canadensis (L.), Gaud.
Dahmeria, Jacq.
eylindrica (L), Willd,
Parietaria, 1.
pennsylvanica, Muhl,

PLATANACEZ.

Platanus, 1.,
eccidentalis, 1..

JUGLANDACEZ.

Hicoria, Raf. (Carypa, Nutt.)
alba (L), Britt. (€. tomentosa, Nutt,)
aguatica (Michx. f.) Britt. (. aguatica, Nutt )
glabra (Mill.) Britt. (C. porcina, Nutt.)
minima (Marsh.), Britt. (€. amara, Nutt.)
myristiceformis (Michx, ) Britt,; Harvey.
evata (Mill.), Britt. (€. afba, Nutt.)
pecan (Marsh.) Britt. (€ ofiveformis, Nutt.)
sulcata (Willd.), Britt,; Lesquereux, Harvey.

SJuglans, L.

cinerea, L.
nigra, L.
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MYRICACEZ.

Myviea, 1.

cerifera, L.
CUPULIFERZE.

Betwla, 1.

nigra, L.; Coville, Blatchley, Harvey, Simonds, etc.
Nuttall reported a birch under the name of
B. populifalia. Tt seems quite unlikely that
the B. populifolia of Aiton occurs in Arkan-
sas ; and although B. nigra was at that time
separated from the above species, [ must
believe that Nuttall meant B. wigra, as now
understood, for he does not otherwise mens

tion it—Coville.

Alnus, Gaertn,

serulata, Willd,

Carpinus, L.

caroliniana, Walt, (C. awericana.)

Ostrya, Scop.

virginiana (Mill), Willd.

Corplus, L.

amevicana, Walt,

Querens, L.

alba, 1.
agnatica, Walt,
bicolor, Willd.
“eocctnea, Wang,
Jalcata, Michx,
fmbricaria, Michx,
lyrata, Walt.
macrecarpa, Michx.
miielanxir, Nutl,
mubilenbergii, Engelm,; Ilarvey, Call.
nigra, L.; Nuttall.
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prinus L. Reported by Nuttall and Tesquereux
under the name of Q. wmontane, Willd—
Coville,

yiubra, 1..

tinctoria, Bartr,

Castanea, Gartn,

(vesca, L., reported by lLesquereux, appears to have
heen C. pumila)

paniila, Mill,

Fagus, L.

Saliz, L.

Lopulus,

Jerruginea, Ait,

SALICACEZE.

drscolor, Muhl.; Lesquereux.

ferenilis, Muhl.,  This is the S. conifera of Nuttall's
Flora of Arkansas—Coville.

longifelia, Muhl; Nuttall.

uigra, Marsh.

1.

heteropliylia, 1..; Harvey.

monttifera, Ait.

CERATOPHYLLACEZ.

Ceratopliylinne, 1.,

demersion, L, Nuttall, Lesquereux,

HYDROCHARIDACEZE.

Elodea, Michx.

canadensis, Michx. §. (Anarciaris canadensis, Planch.);

Nuttall, Lesquereux,

Vallisneria, L.

spiralis, 1..; Nuttall.

Limnobium, Rich,

spongta, Rich,; Lesquercux.

ORCHIDACEZA.

Microstylis, Nutt.

unifolia (Michx,), BSP, (M. ephiogiosseides, Nutt.)
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Aplectrion, Nutt.
spicatum (Walt.), BSP. (4. hiemale, Nutt.); Nuttall,

Corallorhiza, R. Br.
odontorhiza (Sw.), Nutt.,; Butler, Harvey.
Tipularis, Nutt.
untfolia (Muhl), BSP. (7. discolor, Nutt.); Nuttall,
Harvey.
Hexalectris, Ral. ,
aphyllas (Nutt.) Raf; Nuttall, Harvey, Blatchley.
Spiranthes, Rich.
cernua (L. Rich.—*“S. annua, Rich.” in I.esquereux’s
list is probably a misprint; Coville).
gractlts, Bigel,; Harvey.
pracor (Walt.), S. Watson. (8. graminea, var. wal-
teri, Gray.) Grand Prairie, Harvey.
Calopogon, R. Br.
tuberosus (1..), BSP.  (C. pulchellus, R, Br.); Nuttall,
d'Ailly.
FPogania, Juss.
trianthophorus (Sw.), BSY. (P. pendula, Lindl.)
Orchis, L.
spectabilis, 1.; Nuttall.
Habenarvia, Willd.
¢tliaris (1), R. Br.  Harvey herbarium at Arkansas
Industrial University ; ITot Springs, Letter-
man; Independence county, near W. B.
Frazer's, Coville ; near Malvern, Hot Spring
county, also in Saline county, d’Ailly ; Brad-
ford, second bottoms, Blatchley.
fava (L.), Gray. (H, virescens, Spreng.); Nuttall.
lacera (Michx.), R. Br; Harvey.
leucophea (Nutt.), Gray; Nuttall.
nivea, Spreng.; llarvey,

peramana, Gray. Bradford and Newark, Blatchley.

psycodes (L), Gray ; Nuttall.
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tridentata (Willd.), Hook, In a sandy swamp at the
south end of Main st., Little Rock, Coville.
Cypripedium, 1.,
parviflornum, Salisb.; Harvey, Blatchley,
ZINGIBERACEZ.
Thalia, 1.
dealbata, Rosc.; Nuttall.

BROMELIACEZ.
fillandsia, L.
usneotdes, L..; Nuttall. A specimen in the Harvey
herbarium at Fayetteville, is labeled 5. K,

Arkansas.”

HZMODORACEZ.
Aletris, 1.
Sarinosa, 1..; Harvey.
IRIDACEZ.
Belamecanda, Adans.
chinensis (L.), Adans., Wild in the streets of Black
Rock., St. Lawrence county, Blatchley.
Iris, L.
Sulva, Ker. (1. cuprea, Pursh.
verna, L., d'Ailly,
versicolor, 1..; Walnut Ridge; Newark, Blatchley.
Sesywvinchiune, L,
angustifoltum, Mill. (S bermudiana, Gray.) Blatch-
ley, d’Ailly.
mucronatnn, Michx,; Harvey, Simonds,

AMARYLLIDACEZE.
Hypoxis, 1.
erecta, L.
Crinune, L.
~americannmnt, 1..; Nuttall,
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Hymenocallis, Salisb.
occidentalis, Kunth,  From Independence county
southward. The western plant (not reported
as occurring west of the Mississippi) is said
to be “apparently distinct from /7. lacera,
Salisb.  (Paucrativin rotatim, Ker.), of the
southern coast.”—Watson in Gray's Man.,
6th Ed.
Agave, L,
wirginiea, L,
DIOSCOREACEEA.
Dioscorea, L.
vitlosa, L.
LILIACEE.
Smiilazxy L.
bona-nox, 1.; Nuttall, Coville ; Blatchley and Harvey,
as S, tannordes, 1.
slawea, Walt.
fierbacea, L.
lanceolata, L,
lanrifolia, 1..; Lesquercux, d'Adlly,
. rotundifolia, L,
Folpgonatunt, Adans,
bifforwne (Walt)), ElL; Nuttall.
commintatum (Schult.), Dietr. (£, gigrentenin, Dietr.)
Unifodinn, Adans. _
racenosune (1., Britt, (Smeilacina, Dest,)
stellatiom (L), Greene (Swid’acing, Desll); Nuttall,
Yucca, 1.
glanca, Nutt,, Fraser's Cat, (Y. awngustifolia, Pursh);
par. mollis, Xngelm. This is probably the plant
reported as “ V. vecurvifol a7 by Nuttall—
Coville.
Nothoscordum, Kunth,
striatume  (Jacq.), Kunth; Nuttall, Lesquereux;
d’Ailly, Harvey (as Alliun)
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Ablium, 1.,
canadense, 1.,
mtabile, Michx.; Butler, d"Ailly.
(The plant reported by Lesquerenx as Afiium stella- '
zieire, Nutt,, and that by Nuttall as A, angiul-
osuit, var. lewcorkizim, cannot be located
with certainty—Coville.)

Camassia, Lindl,
Jraseri, Torr,
var. angusta, Torr, Watson, Proc,, Amer. Acad.,
X1V.
Liliwm, L,
Philadeiphicim, 1., f
supevbuin, L. wvar. caroliiniaim. (Michx.), Chapm,;
Nuttall,
Livptloroninn, 1., '
albidum, Nutt,; Nuttall, Harvey,
americannm, Ker,
Chamelivinm, Willd,
lutein (1..), Gray (C. carolinianiom, Willd.y; Letterman
a in Iarvey herbarviun; Watson,
Zoficldia, Huds.
glabra, Nutt;; Nuttall, Lesquereux.
Joularvia, 1., '
grandiffora, Smith ; Butler.
Oalesia, S, Wats, il
sessilifolia (L.), 5. Wats. (Uvwlaria, L.); Nuttall, i |
Medeola, 1. :’
wlrginiana, 1..; Nuttall, |
Lrillinm, 1., |
sesside, L., Nuttall, i
ver. viridescens (Nutl) war. nutrallii, S. Wats.)
Nuttall, Harvey.
wnguiculatune, Nutt, (77 recurvatum, Beck. )
Melantliivm, 1..

)

G—16.
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virgintcun, 1.,
Stenanthiimn, ,
angustifolium (Prush), Gray; Nuttall.
Amitanthinn, Gray. o
muscetoxicum (Walt,), Gray ; Nuttall, Harvey.

PONTEDERIACEZ.

Pontederia, 1.
cordata, L.
Fletevanthera, Ruiz & Pav,
limosa, Vahl; Nuttall,
graminea (Michx.), Vahl (Sehollera, Willd.)

XYRIDACEZ.
Xyris, L, ‘
caroliniana, Walt,; d’'Ailly.
forta, Smith; Iarvey.

COMMELINACEZE,

Commelina, 1..
hirtella, Vahl, (C. erecta, Gray).
virgintea, La

Tradescantia, 1.
rosea, Vent., Nuttall,
virginica, L.

JUNCACEZ.

Juuncus, L. |
acuminatus, Michx,; Nuttall, Harvey. ‘
var. debilis (Gray), Engelm. Near Argenta, Co-
ville,
var. diffusissinies (Buchl.), Engelm,; Iarvey.
bufoniuns, 1.; Nuttall.
canadensis, J. Gay ; Butler.
effusus, 1., o L
Jfilipenduius, Buchl. (/. leptocaunlis, Torr, & Gr.); Leav-
enworth, fide Engelmann.
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marginatus, Rostk,; Nuttall, Iarvey.

nodosus, 1., war. texanus, Engelm,  Sandy flood plain
of the Arkansas River, near Little Rock,—
Coville. '

repens, Michx.; Nuttall, Harvey.,

scirpoides, Lam.; Engelmann, [arvey.

var. polycephalus (ElL), Engelm,; Engelmann,
setaceus, Rostk,
tenats, Willd,
Luzula, DC,
campestris (1.), DC,

PALMZE.
Sabal, Adans,

adansonii, Guerns. The most northern station obsetved
is near Pine Bluff, Jefferson county. Tt is
common in the bottoms and wet flood plains
in all the counties south of that,

TYPHACEZ.
Typha, L. .

latifolia, 1.
Spargantum, 1,

androcladum (Engelm,) Morong. In a cypress swamp
near Argenta.  Determined by Mr. Morong.
——Coville,

(stmplex, 1Tuds,; Lesquereux. The precise place of
this plant, under the present arrangement
of the genus, cannot be made out without
specimens.—Coville,)

ARACEZ.

Arisema, Mart,

dracontinm (L.), Schott.

tripleydlume (1)), Torr,
Peltandra, Raf,

virginica (1), Rat; Havey,
Aeorus, 1.,

calaitis, ..
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LEMNACEZ.
Lemna, L.
pinor, L,y Wuttall, Lesquercux.
trisutea, Ly Lesquereux.
Spierodela, Schleid.
polyrrhiza (1..), Schleid. (Lewina, 1.}, Nuttall, Coville.
ALISMACEZE
Alisuea, L.
plantago, 1. war. triviale (Pursh). BSP. (war anevi-
canur, Gray.)
Sagittaria, L.
graminea, Michsx.; Nuttall, Harvey.
variabilis, Engelm.; Nuttall, Harvey. The varieties
are not given—Coville.
Lchinodorus, Rich.
radicans (Nutt.), Logelm,; Nuttall, Harvey.
rostratus (Nutt.), Engelm,; Nut:all. '
_ NAIADACEZ.
Potaniogeton, L.
amplifolius, Tuck, TPower's Creck, about twelve
miles southwest of Batesville, Covilie,
graminens, L; Nuttall
hybridus, Michx. Polk bayou, about half a mile from
Batesville, Coville.
natans, 1.
prelongus, Wulf,; Lesquercux.
sosterefotins, Schum,; l.esquercux.

CYPERACEZ.
Cyperus, .

acuniinalus,
state, Harvey.

avistatus, Rottb, (C. inflexus, Muhl.) Southeastern
part of the state, Harvey.

baldwinuii, Torr. Reported by Nuttall, under the
name of Mariscus echinatus, Coville.

Torr. & Hook. Southeastern partof the
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cyrtolepsis, Torr, & Hook,  Eastern partof the state
Harvey, ,
diandrus, Torr,; Lesquereux, Harvey.
erythrorkisos, Muhl, *Southern part of state IHarvey
escilentus, L, , |
Siliculmzs, Vahl,; Tlarvey.
Sfaveseens, 1.
lusule, Roltb.  war. wmbellulatus, Britt, (C vegetus
Pursh); Harvey, Britton, l ,
nuttallil Fddy.; Nuttall,
ovilaris (Vahl), Torrey.
refractus, LEngelm, TIndependence county, Coville ;
southeast Arkansas, Harvey. }
retrefractus, Gray; Nuttall,
vofundus, 1..; Nuttall,
stenolepis, Torr,; d'Ailly.
strigosus, 1.; Lesquereux, d'Ailly, Harvey. Nuttall's
. C. flawicomus probably goes here, Coville,
nniflorus, Torr. & Hook. Embankment of the Iron
. Mountain railway near Argenta, Coville.
| vtrens, Michx,; Harvey.
Kyllinga, Rottb.
punitla, Michx.
Dulichinm, Pers,
1 spathacenm (L.), Pers.; Little Rock, Harvey.
Eleocharis, R. Dr. .
acicularis, (L.), R. Br,; Nuttall,‘T.csquereux.
ovala, (Roth.) R. Br, (Z. obtusa, Schultes); Harvey
A form belonging to this species or its z;m*:
engelmannt (Steud.) Britt., occurs on the
bank of the Arkansas, ncar Little Rock,—
Coville,
palustris (L), R. Br,; Nuttall, Harvey.
pyewcea, Torr,; Nuttall,
quadrangulate (Michx.), R. Br.; Nuttall, Coville.
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tenunis (Willd.), Schult.; Iarvey.
tuberenlosa (Michx.)., R, Br.; d’Ailly,
Fimbristyiis, Vahl. : :
auntumnalis (L.), Roem: & Schult.
capifiaris (1.}, Gray.
castanea, Vahl,; Harvey.
laxve, Vahl.
vakdii (Lam.), Link, ({7 congesta, Torr,) On the
sandy bars of the Arkansas river near Little

a

_ Rock, Coville.
Seirpus, L,
atrovirens, Muhl,; Harvey.
carinatus (IMook & Arn.), Gray ; Harvey.
lacusivis, L.; Nuttall.
lineatus, Michx.; Harvey.
elneyi, Gray. Salado creek, Independence county,
Coville.
pungens, Vahl; Lesquercux, Harvey,
Eriophorian, L.
cyperinume, 1. (Seirpus eviophorum Michx.)  South-
ern part of the state, [arvey.
Fuirena, Rotth,
squarvosa, Michx.; Nuttall, Lesquercux.
Hemicarpha, Nees.
micrantha (Nahl.), Britt. (A, subsquarrosa, Nees.)
Rynchospora, Vall. :
alba (1..), Vahl; Nuttall.
axillaris (Lam,), Britt, (R. cephalantlia, Gray); Ilar-
vey.
glomerate (L), Vahl,; Harvey.
harveyt, Bott,; Harvey.
inexpansa (Michx.), Vahl. Southern partof the state,
Harvey.
laxa, Vahl. (R. longirostris, Michx., ElL); Nuttall.
R. macrestachya, Torr. of Arkansas is prabably
the same.
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Cladium, P. Br.

effusuin, Torr.; Nuttall.

Scleria, Berg.

veticularis Michx,; Nuttall,
triglonerata, Michx,; Harvey.

Carex, 1.,

cephalophora, Muhl,; Harvey.

crinita, Lam.; Butler,

echinata, Murre, (C. stellulate); Butler, Probably
what is called wzar miterostachys. Boeckler,
by Bailey.

fava, 1., Nuttall,

Jolliculata, 1..; Nuttall,

grapiz, Carcy.  In moist woods at the south end of
Main street, Little Rock.—Coville.

grisea, Wahl,

laxiflora, Lam. (C. anceps, Muhl); Nuttall. Harvey.

var fetevosperma (Wahl), IESP. (var. interinedia

Boot.); llarvey.

lurida, Wahl. (C. lupulina, Muhl,); Nuttall.

neatleleibergii, Schk.

Plantaginea, Lam.; Nuttall,

vosea, Schk; Nuttall; Harvey herbarium at Fayette-
ville,

var. relroflexa (Muhl), Torr. (C. retroflexa, Muhl.);

IHarvey,

H

shortiana, Dew.; Tarvey.,
sqguarrosa, L., Tlarvey.
stenolepis, Torr,; Butler, Harvey.
stipata, Muhl.; Butler.
straminca, Schk,; Harvey.

var. alata (Torr), Bailey (€. alata, Torr.); Harvey,
tentaculata, Muhl,; Nuttall, Harvey. -
tribuloides, Wahl, (7, lagopodicides, Schk.); Harvey.
triceps, '.\'Ilicllx.; IMarvey.
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varia, Muhl. (C. enzinensii, Dew.); Harvey.
wirescens, Muhl.; Butler.
sl pinotdea, Michx ; Butler, Harvey.

GRAMINEZ,

Faspaluim, L.
ciliatifolfum, Muhl,; Harvey.
Horidanwn, Michx,; Butler, ITarvey.
fuitans, Kunth; TTarvey.
leve, Michx.,
purpurascens, Tll; Nuttall,
racemulosun, Nutt,; Nuttall,
setacewm, Michx,
stodoniferum, L., Nuttall.
Anthanantia, Beauv.
villosa (Kunth), Beauv.; Nuttall, as Panicun ignor-
alitin,
FPanicuwn, L.
agrostoides, Muhl.; Nuttall, Harvey.
anceps, Michx,
capitlare, 1..; Nuttall, Harvey.
clandestimon, L., Lesquereux, Harvey.
colomm, 1.y Harvey. _
crus-galli, L.; Nuttall, L.esquercux.
debile, Poir. (P hdans, Ll.); Nuttall, Lesquercux,
Harvey,
depanperatum, Muhl; Harvey, On the face of the
rocky cliff at Mountain Park, near Little
Rock, Coville,
dichotontum, 1.
filiforme, L.; Nuttall, This is considerably out of
range for this species—Coville,
gibbum, Ell.; Nuttall.
latifolivn, L.
micrecarpon, Muhl.; Nuttall.

-

—ai
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nitidum, Lam.; Coville, Dr. Vasey concludes that
this form must be separated from 2. dicloto-
mupe. It has undoubtedly been found by
others, but referred to the latter speciecs—
Coville.
proliferum, Tam. war. gemculatwm (LEll), Vascy;
Nuttall.
sanguinale, 1.,
scapariim, Lan,; Coville, Harvey.  Nuttall’s 2. pawei-
Hewim probably goes here—Conville.
wervucasyne, Muhl,; Nuttall.
virgatune, 1.
Oplismenus, Beauv,
setarvins, 1. & S,; Nuttall,
Setaria, Beauv.
glaneca (1..), Beauv.
Cenchyus, L, ‘
tribuloides, 1..; Nuttall, d'Ailly,
Spartina, Schreb.
cpnosuroides (1..), Willd.; Nuttall, ITarvey,
(polystackya, Michx., Willd,; Nuttall, The occurrence
of this plant in Arkansas is doubtful—
Coville.)
Tripsacum, 1.,
dactyloides, 1.
Zizania, 1.
aguatica, L.; Nuttall, T.esquercux.,
miliacer, Michx,; Nuttall,
Homalocenchrus, Mieg. (Leersia, Sw.)
lenticularis (Michx.), Harvey.
orysoides (L), Poll.
virginica (Willd.), Britt.
Thurberia, Benth.
arkansana (Nutt.), Benth.; Nuttall,

Lriantiins, Michx,
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saccharoides Michx. (including /5 contortus. ElL);
Nuttall,
Rottharllia, L. .
eylindvica (Michx.) Torrey. (R. campestris, Nutt.);
Butler, Iarvey. (Specimen in the National
Herbarium).
Aundropogon, 1.
glomeratus (Walt)), BSP. (4. macrourus, Michx.);
Nuttall.
provincialis, T.am.; Tesquereux, Harvey.
scoparius, Michx.; Lesquercux, Harvey.
virginicns, 1.
Chrysopogon, Trin,
nutans (L.), Benth.; Lesquercux, Harvey. )
var. avenacens (Michx.) (C. avenaceuns, Michx.),
Benth,; Tarvey.
Phalares, 1.,
intevinedia Bosc. Reported also by Nuttall as 72
oceidentalis, Coville,
Alopecurus, L.
genteulatus, L.; Nuttall.

var, aristulatus (N’[ichx.), Munro ; Butler, Harvey.

Awistida, 1.
© dichotoma, 1..; Nuttall.
gracilis, BEll; Tesquercux, Harvey.
oliganthia, Michx.; Nuttall, TTarvey.
pallens, Nutt.; Nuttall,
purpurascens, Voir,; Harvey.
purpurea, Nutl.; Nuttall,
stricta, Michx.; Nuttall, Lesquercux.
tubeveulosa, Nutt,; Lesquereux,
Stipa, L.
avenacea, 1.; Nuttall, d’Ailly.
vividula, Trin? (S, parviflora); Nuttall.
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Mulilenbergia, Schreb,
capillarts, Kunth ; Nuttall.
diffusa, Schreb.; Nuttall, Lesquercux.
mextcana (1..), Trin.; Lesquereux.
var. filiforinis, Vasey ; Harvey,
sobolifera (Muhl) Trin; on the limestone bluff along
the White River, five miles above Batesville,
Coville; Harvey.
sylvatica (Torr)), Torr. & Gr.,
tenutflora (Willd.), BSP. (M. willdenovii, Trin));
Nuttall.
Brachyelytrion, Beauv.
aristosum (Michx.), Beauv, (as 5. aristatun:); Nuttall.
Aperebolns, R. Br.
' asper (Michx.), Kunth,
heterolepis, Gray ; [arvey,
indicus, R. Br.; Harvey. Streets of Little Rock,
Coville. Reported by Nuttall, but outside
the present boundaries of Arkansas, Coville.
vaginaflorus (Torr.), Vasey ; Lesquereux.
Agrosiis, 1.,
alba, 1. wvar, vidgoris (With.), Thurber; Nuttall, Ilar-
vey,
pevennans (Walt.), Tuck.; Nuttall.
liewmalis (Waltl), BSP. (A, scabra, Willd)); Nuttall,

Iarvey.
Cinna, L.,

arundinacea, 1.
Deyenxia, Clar.
canadensis (Michx.), Beauv,; Nuttall, Lesquereux.
Ammopliila, T1ost.
longifolia (Gray), Benth,; Nuttall,
Danthonia, DC,
spicate (L.) Beauv.; Nuttall.
Cynodon, Pers.
dactylon (L.) Ders.
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Ctentumn, Pauz,
americanuni, Spreng.; Nuttall,
Chilorts, Sw.
cucullata, Bisch. Vasey in Descriptive Catalogue of
the Grasses of the United States.—Coville.
verticillata, Nutt,, Nuttall. Probably outside the pres-
ent boundaries of the State.—Coville.
Gyumnopogon, Beauv,
ambiguus (Michx.), BSY. (G. racemosus, Beauy.)
Schedonarduns, Steud.
paniculatus (Nutt.) (S, texanus, Steud.); Nuttall, Les-
quereux.
DBoutelona, lag.
curtipendula (Michx.); Gray. (B. racemosa, l.ag.)
ofigostachya, Torr,; Nultall,
Eleunsine, Gaertn,
tndica (1), Gartn,
Leptocitloa, Beauv,
imuncronale, Wunth ; Nuttall, Llarvey.
Triodia, 1. Br.
seslerioides (Michx.), Benth,
stricta (Nutt.), Benth.; Nuttall, Harvey.
trinerviglimis (Munro), Benth.; Harvey.
Diplackne, Beauv.
Fascicularis (Lam.), Beauv.; Nuttall, Coville.
Triplasis, Beauv, .
purpurea (Walt.), Chapm.; Nuttall.
Phragamites, Trin.
vulgaris (Lam.), BSP. (P communis, Trin.); Lesque-
reux.
Kewleria, Pers,
eristata (1..), Pers,; Nuttall, Harvey.
FEatonia, Raf.
obtusata (Michx.), Gray; Nuttall.
pennsylvanica, (Spreng.); Gray, Nuttall, Harvey.

HEr
1l
|
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Fragrostis, Beauv.,
capitlaris (1.), Nees.; Nuttall, d"Ailly,
conferta (K1), Trin.; Nuttall,
Srankii, Meyer; Harvey. .
leppuoides (Lam.), BSP. (£, reptans, Nees.)
major, Host; Butler.
minor, Host; Nuttall.
interrupla (Nutt) (L oxplepis, Torr),
pectinacea (Michx.); Gray, Nuttall,
purshiz, Schrad.; Harvey,  In the streets of Tlittle
Rock—Coville, The plant reported by Nut-
tall as Z. pilosa is undonbtedly of this species.
~—Cavills,
tennis (EIL), Gray; Nuttall, 1Tarvey.
Melica, 1.,
pinedica, Walt.; d"Ailly,
var, diffusa (Pursh), Gray ; I[larvey.
Diarrhena, Raf.

diandyre (Michx), itche. (D. americana, Beauv.):

Nuttall, Lesquercux,
Univle, 1..

latafelia, Michx.
baxa (L)), BSY. U gracilis, Michx.)
Disticlides, Raf.
maritima, Raf,; Nuttall,
Foa, L, .
anniee, 1.,
nemoralis, 1..; Nuttall.
pratensis, 1., Nuttall,
spfvestres, Gr.; Butler, Harvey,
Glyeeria, R. Br.
Huitans (1..), R. Br.; Nuttall, lHarvey,
nervata (Willd.), Trin.; Nuttall, Harvey.
Festuca, 1.,
elatior, L..; Nuttall, Lesquercux, The form is undoubt-
edly of the var. pratensis, (L. }—Coville.
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nntans, Willd.; Butler, Harvey.
octoflora, Walt. (1% tenella, Willd.); Nuttall, Harvey.
sctuvea, Nutt,, Nuttall. Probably outside the present
limits of the state—Coville.
Brovtus, L.
ctliatus, L.
purgans, L. (B. ciliatus, L. var. purgans, L., Gray);
Harvey.
[lovdenm, 1.
Jubatum, L.; Harvey.
pustllun, Nutt,; Nuttall, Lesquercux.
Llynius, L,
canadensis, T..; Nuttall,
striatus, Willd,
wirginicus, 1.
Asprella, Willd, ((,{;we;ws{ickm;;, Schr.)
hystrix (1), Willd; Harvey.
Arundinaria, NMichx.
macrosperma, Michx.; Nuttall, Lesquercux.
var, suffruticosa, Munro ; Nuttall.
CONIFERZ.
Pinus, L.
echinata, Mill. (P. metis, Michx.)
inops, Ait,; Nuttall.
rigida, Mill; Nuttall. arvey is of the opinion that
neither 2. inops nor D rigida is found within
the state—Coville,
teeda, L.
Taxodinm, L.
disticiuem, Riclh.
Juniperus, 1.
virginiana, L.
SELAGINELLACEZ.
Selaginedia Beauv.
apis (1..) Spring.,; Lesquercus, Coville.
vupesiris (L) Spring.; Lesquercux.
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RHIZOCARPEZ.

Marsilia, L. .
ancinata, A, Br. Underwood, in Our Native Ferns
and their Allies, p, 115—Coville.
(The autonomy of the plant reported by Lesquereux,
under the name of M. mucionata, Willd., as

found by Nuttall, is uncertain—Coville.)
Pilslaria,

americana, A. Br. Underwood, 1. c., p. 116—Coville.
Azolla, Tam.
cavolintana, Willd,

OPHIOGLOSSACEZ.

Oplitogilossunt, L.,
vulgatum, L.; Nuttall, Harvey,
Botrychinm, Sw.
tevnatiom (Thunb,), Sw,; Nuttall, IHarvey,
var. obligun (Muhl.), Milde; Nuttall, Harvey.
virgintanum (L.), Sw.
FILICES.
Polypodinm, 1..
tneannnt, Sw.
vulgare, 1.
Notholena, R, Br,
dealbata, Kunze ; Harvey.
Adiantum, 1.,
capilius-veneris, L.; Lesquereux, llarvey.
pedatum, 1.,
Preyis, L.,
aguilina, 1.
var, candate (1..), 1Took.; Coville, Harvey,
Chetlanthes, Sw. v
alabamensts, Kunze,
eatoni, Baker. In clefts in the rocks at Mountain
Park, Big Rock, near Little Rock—Coville.
lanuginosa, Nutt,; Butler, ITarvey.
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fomentose, Link,; Lesquereux, Harvey.
vestita (Spreng.), Sw.

Pellea, Link.
atropurpurea (L), Link.

Woodwardia, Smith.

areolata (L), Moore (. angustifolia, Smith); Llarvey.

virginica (L.), Smith; Nuttall, Harvey.
feniunmi, L.
Aspleoss angustifolinm, Michx.; Nuttall, H;.n'vcy.
bradieyi, D. C. Eat,; Harvey, Coville.
filiz-famina (1.), Bernh.
;;rer-wrlm.;z, Mart. and Gal; Harvey, Call.
pinnatifidumn (Muhl.), Nutt; Lcsquereux,.Harvey.
platynenven (L) Oakes, (A. chenenin, Ait.)
ruta-muraria, L.; Nuttall; Lesquereux.
trichonanes, I,
Camptosorus, Link.
rhizoplyilus (1), Link.
Phegopleris, 'ec.
hexagonoptera (L ¥ e
Aspidiune, Sw.

acrostichoides (Mich.), Sw.

cristalun: (1., Sw.

marginale (L), SwW.

paveboracense (1., Sw.; [arvey.

spinnfosune, Sw.; Lesquereux.

thelypreris (L), Sw.; Lesquereux, Harvey,
Cystopteris, Bernh, -

butbifera (1), Bernh; Harvey.

fragitis (1.), Bernh.,

Onoclea, 1. | :
sensibilis, L.

IWoodsia, R. Br.
obtusa (Spreng.), Torr.
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Osmunda, L,
cinnantomea, 1,

regalis, 1.,

EQUISETACEZ.
Lguisetimn, L.
hyemale, 1.,
RICCIACEZ.
Riccia, Mich.
fAuitans, L. war. sullivantii, Aust., In a swamp neas
Argenta,  Another varicty was found on the
flood plain of the Arkansas near the Iron
Mountain Railway bridge at Little Rock—
Coville.

fenuis, Aust.  In a swamp near Argenta—Coville.

(Some other puzzling forms of Riccias were found,
which, as they were incomplete, could not
be determined—Coville),

MARCHANTIACEZ.
Astevella,

hemispherica, Deauv. In the Hot
quercux,
Diumortiera, Nees.

Springs—Les-

hirsuta, Nees. DBy a spring in the water-shed of

Salado creek, Independence county—Co-

ville.
Conocephalys,

cocteus, Dumort, Independence county—Coville,

ANTHOCEROTACEZA.
Anthoceros, Mich,

levis, T.. Ina swamp near Argenta ; also by a chaly-

beate spring in section 13, township 12 N,
7 W.—Coville.
JUNGERMANNIACEZ.
Auewra, Dum,

palinala, Nees.

G.—17.

In a swamp near Argenta—Coville.



242 ANNUAL REPORT STATE GEOLOGIST.

Frullania, Raddi. ‘ ‘
squarrosa, Nees.  On the bark ol a specunen‘ of
Quervcus nigra on the hills west of Little
Roclk—Coville. B
virginica, Gottsche, [Irequent on the bark of trecs
near Little Rock—Coville.
funzei, 1ehm. On a quartz boulder in the pine
barrens west of Little Rock-—Coville.
Fhragmicoma. |
elppeata, Sulliv. On the bark of a tree in a swamp
near . Argenta—~Coville,

bk adl B il MR

NOTES ON T IE BO’ AI\Y Ok ARKAN:)A%

Ey F. V. Covitie,

My field work on the Botany of Arkansas began on the
5th of July and ended August 17, 1887, Of this time two
and a half wecks were spent at Little Rock, the remainder in
Independence and Stone countics. '

From the botanical notes taken, the following report has
been prepared. It must be borne in mind that many of the
notes, particularly those on the distribution of species, which
are of great value only when a large number have been col-
lected, are necessarily omitted.

The reason that so comparatively little is known of the
botany of this State is, to a great extent, due to the scarcity
here of amatcur botanists.  The study of botany "“for the fun
of it” presents in every country so much that is both useful
and pleasant, and in Arkansas, in addition, so much that is un-
known, that the writer most heartily commends to the people
of the State a careful study of their own wild plants,

The amateur will ordinarily begin his work by preserving a
pressed specimen of each kind of plant that he meets with; and
finding, if he can, its scientific name and common name. As a
preface to this a short study of some work on structural botany
is necessary. .Gray’s Lessons in Botany (1), in which direc-
tions for preserving plants are also given, answers the purpose
admirably. For determining the names, the best book is
Cllapman"; l*lom of the C§mlthem States Lz) Dried speci-

(1). chsnns in Butmy, by As'L Gray (Revised, 1b87} lvison, Blakeman,
Taylor & Co., New York,

(2). TFlora of the Southern United States. By A. W. Chapman (Second
edition).  Ivison, Blakeman, Taylor & Co., New York.
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mens of plants that the student is un::bl‘c to Fieter.lmnc should
be sent to some competent botanist for ldt‘!‘lltlﬁCé!.l'r!On.

The botanical characteristics of the regron— That }.’?a!‘t of
the State in which our observations were made may b'e‘ {.wldcq,
for botanical purposes, into bottoms and uplands. lh(}.‘c‘l.l.ltl-
vated parts of the bottoms arc largely devoted to thf, mm‘ung_
of corn and cotton. The wild parts arc forests, or swamps, o1
ﬂoufnppl::ilrl regions the woods are cmlﬁ.ued to nu.r.roxf slril')s
along the margins of the streams; but in sohme (llh;l‘l(.,[:';, as
near Olyphant, on the St. Louis, lron Mo-.mt.am and O‘T;mh“i
Railway, the whole bottom is covered with a magni C(.l]l‘
growth of timber. The most abundant trees of these forests
are the sycamore, cottonwood, white oak, post oak, elm, hack-
herry, honey locust and sweet gum. L N

In the narrow strips above mentioned, the vegetation has a
somewhat different character, forming dark matted copses-
The trees are smaller and contain a different group. of species.
The box elder (Negundo acerotdes), rc‘dl.)ud, wmi.tlsrl grape
( Vitis viparia), tWo other grapes (V. indivisa and bzpzfmam.},_
and the two canes (Arundinaria macrosperina, Mx., and A.
tecte) are abundant in these places. o | -

The swamps present a peculiar and fascinating appeatancci
Their most prominent feature 1s the 111agniﬁcc11t bald cypresses
(Zaxodiim distichum.) Thesc trees grow n t.hl'ce feet or less
of water, their enlarged conical bases partl%r submcrge.d, and
their * knces” projecting from the surrounding water 1‘1kc t.]*ie
stumps of young trees, On the surface of the water s of'lu]i
a bright, green scum composed of dlIiI:kWuC(]S (lem:ia ,_d:;“l_
Spirodela) and Azolla, In the center u{’ the swamp t {;l“d_-a}
is decper, from six fo cight feet, devoid ‘of trees, fille w_il |
white water-lilies (Nymplea tuberasa of l’;un}c} and surz'u;m e;

. : e
by a fringe of bur-reeds (Sparganini and ;IL{?(f{c?f(fﬁi.W ‘of' ,ngattl,w
mann.) A few cranes give the spot a lazy animation,

whole being dark, gloomy and tropical.
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On the Arkansas the immediate (lood plains or bars are
sandy or muddy, according to the swiftness of the current in
high water ; are too moist for cultivation, devoid of trees, and
have a scaonty herbaceous vegetation. These flood plains

appear to be the first resting places of many of the introduced
weeds.

The uplands are hills a few hundred feet in height, sepa-
rated by deep valleys. Most of the rivulets that come down
the hillsides are dry in summer, so that nowhere were seen
those moss-covered, verdant, wet ravines so frequently met
with In mountainous districts.

When the hills are rocky they are practically covered by
one immense forest, the land having been cleared only in
patches here and there, The soil of the hills is often of sand-
stone origin and varies in its vegelation according to its depth.
On the summits of sowe of the hills, where the soil is thin and
the sandstone crops out or lies near the surface, the timber is
light, the commonest and most characteristic tree being the
black jack (Quercus nigra).

For the most part, however, the upland sandstone soil is
deeper and bears a heavy growth of valnable timher. The
short-leaved pine, post oak, white oak and hickory are the
most valuable trees, At the present time much of this timber
is wasted by girdling the trees, and after a few years burning
the dead trunks, for the sake of clearing the land for agricul-
tural purposes.  “ Deadenings,” as they are called, of twenty
acres or more, with corn planted among the standing trunks,
are a common sight.

Besides the sandstone soil of the uplands, there is in many
localitics a limestone soil,  The vegetation of these districts
is markedly different from that of similarly situated sandstone
soils. These differences are given below.  Such land, when
cleared, is well adapted for growing wheat.

It must be kept in mind that these obscrvations on the

kinds of soil met with apply merely to the region passed
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through. For example, while the bottom lands are here largely
under cultivation, in other parts of the state large arcas of such
exceedingly fertile soil lie uncleared. The predominance of
sandy soil in the uplands, and the presence on the tops of the
hills of black jack timber is merely local.

The effect of soil on the distribution of plants—A portion
of the writer's worlk in Independence county was to trace the
parting between a stratum of sandstone and an underlying
stratum of limestone, TFrom the first it was noticed that the
vegetation borne on the two soils formed from these rocks
varied in general aspect, but when it came to stating the precise
items of dillerence some difficulty was expericnced, for lists of
the plants seen on cach of the soils were nearly identical.
After a short time, however, the difference began to be per-
ceptible, It lies in the preponderance of certain species, a
very few possibly being limited to onc of the soils. The dif-
ference is most strikingly seen upon hillsides, the bases of
which are of limestone, the summits of sandstone. On the
former soil the most abundant trces are the redbud (Cereis
canadensts), the chestuut oak (Quercus prinoides), the black
walnut and the shell-bark hickory (Carya alba). Rarely was
any one of the first three of these found in the sandy soil
above, The last mentioned is abundant in both situations,
The sugar maple (Aeer sacclharinune) was sometimes found on
the limestone, but never on the sandstone. The same is true
of a skullcap (Seuttellavia versicolor) and the harcbell (Came-
panwla americana). The other trees, which constitute the
great majority of species, arc scattered about equally over
both soils. The height of the limestone above the bottoms of
the valleys varies from two to three hundred feet down to
nothing, while the change in vegectation is abrupt and coin-
cides invariably with the change in soil, so that the climatic
differences between the top and bottom of the hills are not
the cause of a difference in vegetation. The depth of soil, too,
appears to be about the same in both cascs.

b il

THE BOTANY OF ARKANSAS, 247

[t appears certain, then, that the moulding influence, in this
casc at least, lics in the character of the soil, That action of
the soil, however, which produces the above stated effcets, may
be cither mechanical or chemical. It is to be noted, too, that
the plants mentioned above as abundant on the limestone occur
also abundantly in alluvial soil, and it is probably truc that
cach one of these specics has been found in other localities on
both sandstone and limestone.

It appears, then, that under the same climatic conditions, the
kind of soil materially effects the distribution of plants; cer-
tain species, while not absolutely requiring a particular soil, at
least preferit, and upon it stand 2 much better chance of sur-
vival.®

ECOKOMIC NOTES,

Grasing planis—Among the plants of cconomic value,
Lespedesa sirviata, ** Japanesc clover,” is worthy of especial
notice. It is evidently a Zespedesa, though it does not agree
with any of our described specics.

According to the reports current among farmers, the plant
was first seen in abundance from five to ten yvears ago. Whether
then introduced or indigenous, they did not know., A gentle-

man informs me that the plant is also found abundantly in

¥Tu Professor Covilles results we have to add the observations made by Dr. ]

Francis Williams in studying the geology of Magnet Cove in Hat Spring county.
Dr. Williams® work has heen upon the geology of the eruptive racks, and he finds it
a rule with scarcely an exceplion that the pine does not grow upon soils derived from
eruptive rocks, though it is very abundant in the adjicent areas of sedimentary rocks.
See An. Rep. Geol. Survey of Ark., for 1890, Vol, 1.

Such cases have fallen under my own observation in several places in the State,
Lt I have usually found that the cffect of soil npon tree growths manifests itself in
the number of individuals present, rather than in the simple presence or absence of
species.  In Vol. II, pp. 50-57, of the Reports for 1888, Professor 11ill has referred
to the preference of the pine of southwest Arkansas for the Tertiary and Post-ter-
tiary soils. The predominance of pine in the case he refers to is very marked, though
pine is not confined to thase geologic formations. It is simply a difterence in quan-
tity, but one which amounts to as sharp a division line as that between such colors
as black and gray.—J. C. Braxxgg,
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Mississippi, where it has been known for many years. Tt is
called quite generally throughout Arkansas and in Mississippi
also, “ Japanese ciover.” The characteristics of the plant that
render it particularly valuable are, first, that it will grow in soil
of extreme sterility; second, that it is an excellent grazing
plant.

In the pine harrers south of Little Rock and on the dry
summits of hills, it grows to a height of three or four inches,
somewhat scantily to be sure, but nevertheless in sufficient
amount for pasturage.  In moister, deeper and less exposed
soil, it grows te the height of a foot, and affords the best graz-
ing. Cattle are very fond of it. The plant will undoubledly
become still more abundant.”

Bermuda grass (Cynodon daciylon) is a small, creeping plant
resembling the common crab-grass both in habit and in its
fower clusters, but it is smaller. In the country traversed, it
appears only as a weed, and not in great abundance. It is
spreading rapidly, and is considered, on the whole, the most
valuable grazing plant of the South. A figure is given in the
bulletin mentioned above, p. 25.  This plant together with the
crab-grass (Panicum sanguinale) should be encouraged in all
places where pasturage is needed.

Weeds—The weeds observed in Arkansas are very different
from those of the castern States, the latter being largely made
up of plants introduced from Europe, while the weeds ol Ar-
kansas arec mostly natives of the United States. Somc of the
most energetic of the trans-Atlantic spccies have, however,
reached Arkansas. Conspicuous among these is the crab-
grass (Panicume sanguinale), which is a most persistent pest in
cultivated grounds. This is considered by the farming people

%It should be stated here thal the sketch of this plant as given above, except
the name, was written before seeing Dr. Vasey’s account of it in Bulletin No. 3, of
the Totanical Division of the Department of Agriculture, on the Grasses of the
South. It is there stated to have been introduced from China about forty years ngo,
and to have become very valuable as a grazing plant throughout the Gull States.

An excellent figure is given in the above mentioned bulletin, p. 47.
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the worst weed that they have to contend with. Tt spreads
rapidly by the seed, so that it can scarcely be eradicated, but
it must be kept down by constant plowing and hoeing. 1In its
proper place, however, as a forage plant it is valuable, and is
to some extent cut for hay.

Another very troublesome weed, a native of our own coun-
try, is the Spanish necdles (Rédens bipinnata), which vies in
persistence with the crab-grass.

The purslane (Fortilaca oleracea), or “ pusley,” as it is more
commonly pronounced, holds its place here as elsewhere.

In cornfields, two species of morning glory (one of them
Lponiecea nil) and another plant called blue-vine (Cocculus caro-
finus) does considerable damage.  All three are twiners, and
choke and bend the cornstalks; frequently so overrunning a
field as to seriously impede the progress of a person walking
through it.

Three species of Cassia (€. marilandica, €. obtusifolia, and
C. occidentalis) grow abundantly in the waste places about vil-
lages, being particularly abundant at Batesville and at Grand
Glaise,

Yellow dog-fenncl (Helenium tennifolivie) and white dog-
fennel (Maruta cotnla) are abundant, their usual habitat heing
along highways and on village commons, where they hold un-
disputed ground, for they are disliked by cattle, The yellow
dog-fennel seems to confine itself to, or perhaps only yet to
have become established in the lowlands,

In the streets of Little Rock the common weeds are Clenop-
odium ambrosioides, dinaranius spinosus, and Selanwn carelini -
anume. Solanum rostratwin, introduced from farther west, is
beginning to appear along the railways, and promises to be a
handsome weed, if nothing more,

A plant that has been long cultivated in the farming dis-
tricts as an out-door ornament will add one more weed to the
flora of Arkansas, This is Fardantlus chinensis, popularly

known as “flag.” Tt has escaped from cultivation in many
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places in Independence county, and flourishes n fen(':c‘: corneis,
along roadsides, and even in thickets and woods.  The sceds
are not well adapted for wide and rapid dissemination; and
the plant spreads mostly down hill, the sceds being carried
nlnné by the water in ditches and gullics, It t;llkt:.‘i ‘up the
ground pretty thoroughly as far as it gocs, growing in large
patches ; but it is not difficult to keep in check, as one or a
few plowings are sullicient to kill it.

Plants worthy of cultivation—"The beauty of many of the
wild flowers of Arkansas is particularly striking to one unac-
customed to that flora. Those who make a business of the
cultivation of Nowers would do well to turn their eyes toward
this state for the sclection of worthy additions to their List.

Argemone mexicana, the prickly poppy, although an intro-
duced plant, may be included among the others.  This plant
resembles a common poppy, but the leaves are prickly. The
flower is three to four inches in diameter, and of a pure white
color in all the specimens scen. 1t would undoubtedly grow
well in dry soil.

Pancratinm votatum is a remarkably handsome plant, about
two feet high, with amaryllis-like leaves, and a tall scape bear-
ing a cluster of a few large, white flowers, each with a central
crown bearing along its margin the yellow anthers.

Agave virginica, the false aloe, is a plant related to the olnt':
just mentioned. At the ground there is a tuft of thick, stiff,
dagger-like spiny ledves, from the center of which arlscsba
slender naked stalk about five feet high, bearing along its
upper part the peculiar, small, yellowish, fragrant ﬂo\\{ers. .

Monarda punctata, called in the botanies “horse mint,” is a
plant two or three feet high, bearing numerous spreading,
aromatic leaves, topped with a close, large head of open-jawed
flowers, rosc-purple and yellow, spotted with brown. It is a
common wayside plant, abundant near Tittle Rock. .

Fassiflora incarnata, which is here called * apricot,” is a
straggling, careless vine with triple-lobed leaves and [lowers of
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the peculiar passion-flower form, two inches in diameter and
mottled with two shades of pale purple.

An Aster, A patens ; Bignonia capreolata, the cross-vine :

Campanila aviericana, the harebell; Nvwmplawa tuberosa and
odorala, the white water lilies; Nelumbiume lutum, the yellow
lotus; Folymnia canadensis and Uvedalia; all of the Ppenan-
thenaons, and the little moss-like Selaginella apus, cerfainly
deserve cultivation,

Among trees, Rius glabra and copalling, the swect i
(Liguidambar), and the bald cypress (Zaxodinm distichnnr)
would be in many respects ornamental,

Miscellaneous notes—The fruit of the black sumac (Rhns
copallina), and the white sumac (Rhus glabra) produces on its
surface a slippery whitish transparent coating, which is com-
posed largely of malic acid. The writer was accustomed when
thirsty, after walking for several hours in the hot sun, to take
these little seed-like fruits in his mouth and suck off the acid
coating. The effect is like that of any acid drink, under similar
circumstances, cooling and invigorating. The acid is casily
dissolved in warm water, and with the addition of sugar would
be a healthful and pleasant drink.  The inner part of the fruit
is not poisonous, and the whole of it is sometimes eaten.

A plant, of which only a mutilated specimen was seen, but
which is probably Nicawdra physaloides, is an excellent fly
poison. The method of using it is to pound up the stems
and leaves, so that the juice may be readily expelled, and then
to put the whole mass into a pan partly filled with buttermilk.
The flies arc attracted by the buttermilk, and killed by the juice
of the plant. The name given to this flower is “twelve o'clock,”
from the fact that the corolla opens, for a little time only,
about mid-day. A similar usc is made of the sceds of the
coffee bean (Gymuocladus canadensis), they being pounded up
and applied in the same way. Chair bottoms, and excellent
ones too, are made of the inner bark of the basswood (Zi/ia

americana and its variety), this tree being the stock source of
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the material used in some localities for that purpose. The
bark is divided into thin strips about three-fourths of an inch
wide, and these are woven across the chair after the manner of
basket work.

Therc is another subject in economic botany that deserves
to be looked into more thoroughly than the writer was able to
do in the bricl time at his disposal; that is, the utilization of nat-
aral fruits, and the cultivation of those already known. The
fruit of the wild plum (Frunus americana), several of the red
haws ( Crat@gus), the muscadine ( Vitis vudpina), the persimmon
( Diospyros wirginiana), and the black haw ( Viburnwm prunifo-
lium) are, to say the least palatable; and some of these and
many other trees would undoubtedly make excellent stocks
for the grafting of the best varietics of fruit now cultivated.

The natural adaptation of the upland soil to the cultivation
of fruit is undoubtedly great, as may he inferred from the
original vegetation, and as demonstrated by the success of the
little that is already cultivated. Unfortunately there secms to
be an apathy among the farmers to the innovation of growing
fruit for a distant market, and usually, too, those who have
attempted it have not becn careful to procurc the varieties
best adapted for such purposes.  But for those who will go at
the matter energetically and carcfully, there is an excellent

opening,
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