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lNTROD U eTlON. 
LOCAflON AND AkEA. 

The area embraced by Jackson county was a part of the terri­
tory purchased from the Indian Chief Black Hawk in 1832. It 
was originally included in the county of Dubuque from which i t 
was separated in 1837, and named in honor of Andrew Jackson. 

It lies near the middle line of the state from north to south, in 
the eastern tier of counties, and together with Clinton county, 
forms the most easterly projecting point of Iowa. Dubuque 
county bounds it on the north, Jones and Dubuque join it on the 
west, Clinton lies to the south, and its eastern border is formed 
by the channel of the Mississippi river. 

The county is organized into 18 civil townships which are in­
cluded within townships 84 to 87 north of the base line and 
ranges I to V east of the fifth principal meridian. It embraces 
an area of 638 square miles. 

Jackson county is a region: of bold relief where wagon roads 
wind up and down and around a monotonous succession of hills; 
vyhere steep mural precipices border insignificant. streaU13; ::mCl. 
where the landscapes have a charming variety of picturesque 
ledges, wooded bluffs and fruitful fields. It was originally a 
forest-covered area such as the sturdy pioneer found an attract­
ive place in which to build his home. 

EARLIER GEOLOGICAL WORK. 

In a report published in 1858 Professor J. D. Whitney* dis-
. cussed briefly the topography and geological formations pre­
sented in Jackson county. He referred to deposits of iron 
ore reported to have been found in this region, and also to some 
diggings that had been made for lead along Morts creek. 
Dr. Charles A. White-t mentions a few places in Jackson 
county, in describing the limits of the Maquoketa shale in 
eastern Iowa, but makes no further reference to points within 
the area. 

In a monograph on the Pleistocene History of Northeastern 
Iowa.tW J McGee describes the thickness of the Maquoketa 

*Geology of Iowa, Vol. I, part 1, pp. 282-285, 420 and 446, 1858 
tWhite: Geology of Iowa, Vol. I, p. 80,1870. 
tEleventh Ann. Rept., U. S. Geol Surv, pp 216,326,327,426,427, 436, 532, 533 and 553 

1890 
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shale, the topography, some gravel benches, loess deposits, and 
Iwell sections at certain points in the area under consideration. 

A paper by Professor Herbert Osborn~' on "Some Carboni­
ferous Fossils from Jackson cOlmty,' Iowa", describes an out­
lier of Carboniferous sandstone near Monmouth. 

In his monograph on the Illinois Glacial Lobe** Mr. Frank 
Lever ett discus es in a general way the Pleistocene deposits of 
the southern portion of Jackson and the northern part of Clin­
ton counties. 

In the Proceedings of the Davenport Academy of Sciences 
mention is made of a number of illclian mounds that have been 
explored in Jackson county, and a description of the contents of 
these mounds is, given in some detail:t . . i 

.Professor W. H. Norton descrilJel::l a number of isolated de­
posits of sandstone and shale occurring within the limiLl::l 01 
Jackson county, in a paper on Certain Devonian and Carboni­
ferous Outlier s in Eastern Iowa.§ 

A few years ago Mr. Harvey Reid published a short Outline 
Geological Hist?ry of Jackson county, as a basis for an exhibi­
tion of maps and rock specimens before the Jackson county 
Normal Institute.t Two of the topograpbic sheets published 
by the United States Geologieal SU1'vey covel' a portIon 01 the 
area under consideration. The south half of the sheet knOWll 

as the Peosta quadrangle includes the greater part of the west 
half of the county. The topography of a small area in the 
southeast corner is represented on the Savanna sheet. 

PHYSIOGRAPHY. 

TUPOGRAPHY. 

Over the greater portion of Jackson county the surface is 
generally quite rugged and broken. The topography for the 
most part r esembles that of the driftless area, although it seems 
probable that the margin of the Kansan ice sheet overspread 
almost the entire county. A narrow strip of prairie in the 
southern and southeastern portion, and another small area of 

'Osborn: Proc. Iowa A.cad Sci., Vol. I. part 2, p. 115. 
" Mo nograph XXX Vlll U. S. Geol. Surv ., pp. 144-U7,1899. 
tProc . Uave nplll't Acad . Nat . Sci., Vol. 11, p. 17a and Vol. VI, pp. 81-83 . 
~ Norton: Iowa GeoJ. Surv ., Vol. 111, pp. 117- laa, 1~~5 . 
• Reid: Outline Geological History 01 Jackson Oounty, pp. 1-8,1903. 
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level land near the northwest 'corner, are the principal excep­
tions to the trenched and furrowed character of the surface. . 

In the north-central portion of Butler township a narrow 
lobe of Iowan ice extended southward from Dubuque county . 
covering an area about eight square miles in extent. Over this 
region the surface is comparatively level, or but moderately 
gullied by the streams. Fresh looking bowlders of Iowan age 
are con picuous in sections 15 and 16 of ,this township. Further 
south and west the loess becomes deeper and the surface be­
comes more and more profoundly eroded as the channel of th(~ 
North Fork .of the Maquoketa river is approached. 

The narrow divide that separates the ba in of the North Forl( . 
from that of the South Fork of the Maquoketa river extend~ 
from near the hamlet of Iron Hill past the village of Emelin<', 
and continues toward the nortbwest into Jones county. Thi~ 
watershed has an elevation of 980 feet above the sea. It rise:; 
nearly 300 feet above the bottoms of the basins which li.e aboul 
two miles distant on either side. 

The narrow channel of these rivers are bordered by almos1 
no alluvial deposits. Th yare often bounded on the south by 
discontinuous bluff of Niagara limestone which in many place,' 
rise precipitou~ ly to a height of from seventy-five to 140 feel . 
The bluff, in the north banks of these rivers are usually mof(' 
gently sloping and are more generally composed of superficia l 
materials than those on the south, probably becau e of the mOT<' 
rapid weathering of the fC outh facing slopes than of tho e in 
clining towards the north. 

The lateral branches that owe allegiance to these rivers in 
Brandon township are short, and have a steep gradient. Their 
waters have in many places carved gorges entirely through the 
Pleistocene materials and cut deeply in:to the underlying dolo­
mite. 'Along these rock bound channels the waters flow swiftly 
in a series of shimmering ripples and turbulent cascades. 

The northern portion of Monmouth township is also much 
dissected. Even the smaller streams are in many places 
bordered by low ledges of weathered dolomite. These channels 
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are six to eight rods in width, and appear almost choked with 
the deposit of loess clay that mantles alike the summits, slopes 
and' lowlands. 

Acro s the central portion of this, township a level plain, one 
to two miles in width, extends from the town of Monmouth, 
towards the southea t, past the villages of Baldwin and N ash­
ville and across the southern portion of South Fork township. 
N ear the town of Maquoketa this belt of prairie takes a more 
southward trend and expands to a width of from four to six 
miles. It is bordered both on the north and the south by hills 
which rise 80 to 100 feet above the levelland. The hills contain 
drift of Kansan age and are usually covered with a blanket oi 
loess sever.al feet in thickness. Occasional low ledges of 
Niagara limestone appear near the base of the hills. 

A short distance west of the middle of section 21, Monmouth 
township, just south of the point where the wagon road crosses 
t.he track of the Chicago and Northwestern Railroad, there are 
a number of bowlders scattered over the level lowland. These 
Clre mostly of pink or gray granites which show but little signs 
of decay. Both in its topography and in the character and dis­
tribution of the bowlders this restricted area presents the 
appearance of a typical Iowan drift surface. However, there 
is no well defined Iowan drift area connecting this strip with the 
lobe of Iowan which extends into the southeastern portion of 
.J ones county. It seems possible that these bowlders might 
have been carried by ice floes from the margin of the Iowan 
glacier, when it stood a few miles to the northwest, and that 
they became stranded at this point where the valley becomes 
very much more expanded. 

That thi strip of prairie represents the channel of some 
preglacial stream is hown in the fact that near the town of 
Nashville, a short distance west of the middle of the north side 
of section 25, Monmouth township, a well boring passed through 
225 feet of Plei tocene materials without encountering in­
durated rock. Low benches of Niagara limestone outcrop in 
the foothills both to the north and south of this point. One­
fourth of a mile west of this well the rock outcrops near the 
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top of a hill seventy-five feet above the altitude of the curb. 
Other wells over this lowlanq penetrate the surficial materials 
to water-bearing layers without reaching indurated beds. 

In the southern portion of Monmouth township, below Mill 
Rock, is an area over which the urface is exceedingly rugged. 
Monuments of massive dolomite stand in ragged towers and 
jagged peak bordering the water courses, while at several 
points along the channel of Bear creek, in sections 32 and 33, 
vertical escarpments rise sheer 100 to 130 feet above the water. 

Over the north half of South Fork township, and the whole 
of the township of Farmers Creek and Otter Creek, the topo­
graphy i very broken, a change in altitude of 300 to 400 feet 
is often encountered within a di tance of three to four mile . 
The surface is carved into an exceedingly irregular eries of 
hills and ravines. Along the larger streams cliff-forming ledges 
of the resistant Niagara limestone stand in steep ramparts and 
rugged columns. This rock represents the upper portion of the 
Pentamerus oblongus horizon, and the Cerionites and crinoid­
bearing zone immediately overlying that of Pentamerus. Some 
distance back from the bluffs the rocks are buried beneath a 
covering of loess. Even here, however, the ravines ,are numer­
ous, the slopes are steep, and the summits of the hills often rise 
100 feet above the minor valleys. 

N ear the middle of the north half of section 6, South Fork 
township, is an area known locally as "the caves". These 
consist of a series of natural bridges that have been developed 
by the waters of a small creek eroding a subterranean passage, 
and the subsequent partial caving in of the roof of the cavern. 

The upper or most northerly bridge has a length of 150 feet 
across the gorge and a width of about sixty.feet. The stream 
flows in a channel about ninety feet below the top of the bluffs. 
It has carved a passage fifty feet in height beneath the span 
of the bridge. About eight rods further down the stream a 
second arch crosses the ravine. This latter is several rods in 
width, but is so choked with silt and drift wood that the passage 
can only be followed with difficulty. 

A few rods further down the creek there i a sink hole sixty 
feet in depth, having a diameter at the top of seventy-five feet. 
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Climbing down to the bottom of this shaft the explorer can 
readily follow an underground passage three hundred feet in 
length, forty to seventy feet in width and eight to twenty-five 
feet in height. At various points along this main passage there 
are to be seen entrances to smaller-galleries which wind in . and 
out along the sides and roof of the cavern. A beautiful spring, 
furnishing a stream of water four feet in width, issues from one 

Fig. 64- Natural bridge formed by the erosion of an underground stream and the 
partial caving in of the roof. Section 6 of South Fork: township. 

of these lateral canals. At the lower end of the passage the 
stream emerges in a gorge whose bounding cliffs rise 125 feet on 
either side. This locality is a justly popular resort for drives 
and picnics for the people in all of the southwestern portion of 
the county. 

In the southern part of Richland township, near the village 
of Cottonville, another series of 'caverns or underground pass­
ages have been developed. 
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Such channels are usually formed where streams having a 
steep gradient cut deeply into thick bedded limestones. Pro­
fessor Shaler'" has shown that their genesis also requires forest 
conditions. As the rain water filters through the leaf mould 
over woodland areas, it becomes charged with carbonic acid 
gas from plant decay. As this carbonated water slowly per­
colates along the crevices and joint planes of limestone strata, 
it gradually widens the fissures by taking into solution some 
of the material along the way. The amount of limestone thus dis­
solved by the water is always in direct proportion to the amoUD:t 
of carbonic acid 'gas that the water contains. As the passages 
become enlarged a larger volume of water follows them, and, 
in turn, the larger stream of water more rapidly increases the 
size of the channels by abrasion as well as by solution. 

In the course of time the streams of such a region desert the 
urface, and find an outlet to their major streams through ub­

terranean channels. If not too deep beneath the surface, the 
roof of these passages will eventually be broken through.at some 
points giving rise to natural bridges. Gradually the under­
ground channel may be converted into' a gorge by the falling 
down of the roof along its entire course. 

In section 6 of Prairie Spring township, the highest points 
have an elevation of 1190 feet above the sea, while at the middle 
of this township in the valley of Morts creek the altitude is only 
740 feet. The uplands in the northern portion of Otter Creek 
township rise more than 250 feet above the beds of the streams. 
The divide between the Lytle creek basin on the west and that 
of Farmers creek on the east stands 1060 feet above the sea, 
while in Farmers Creek township the waters of these streams 
flow below the level of 700 feet. 

A short distance back from the larger streams, and along the 
smaller tributaries in these townships, the bluffs and hills are 
composed of surficial materials. Deposits of loess are deep, 
and a considerable thiclmess of drift may in many places be 
seen along the water courses and on the flanks of the ·hills. 

Over much of Maquoketa, Perry and Richland townships the 
same rugged type of topography prevails. At some points, as 

'Shaler: Aspects of the Earth. p. 100. 
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along Brush creek in section 14 of Perry township, the waters 
of the streams wash the base of precipitous cliffs in which 
ledges of massive dolomite rise to a height of from ninety to 
125 feet. In other places the banks are lower, and are crowned 
with weathered column below and around which are strewn 
large, obdurate, fragmented masses of the slow disintegrating 
beds. From the top of the steeper bluffs the surface a ' cends 

Fig. 55- View showing the manner in which the enduring bluffs of Niagara lime­
stone slowly disintegrate and fall away. 

in a succes ion of loe s covered hills to an altitude 200 feet 
higher still. N otwith tanding the fact that the entire region is 
trenched and gullied by the streams, the loess mantled crests 
and slope produce excellent crops of grass and grain in 
seasons of abundant rainfall. 

In the extreme western and southern portions of Prairie 
Spring township the topography is such as is developed further 
south and west, as the result of water sculpture over region~ 
whose surficial material.s are underlain with beds of Niagara 
dolomite. In section 4, 9 and 16 of this township springs 
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abound. Their waters issue low down in the bluffs, and tlie 
Maquoketa shale appears in the beds of the streams. On 
following down the valley of Morts creek from the :middle of 
Prairie Spring township the channel gradually increases in 
width. Along the foot hills a gentle gradient has been de­
veloped on the Maquoketa shale to a constantly increasing 
height. Above the shale the teep ramparts of Niagara lime­
stone, which confront each other acro ~ the valley, become 
ever more widely separated. 

At the village of St. Donatus, in Tete des Mort township, 
the valley has expanded to a width of from one to one and one­
half mile. On either ide of the stream di connected e carp­
ments of Niagara lime.'tone, forty to sixty feet in height, crown 
the cliffs which stand two hundred feet above the water. From 
the top of the immediate bluff th . J01 e' ri 'e quite rapidly 

Fig. 66-Hill of cIrcum denudation in Tete des Morts township. The hill is pro­
tected by a cap of resistant Niagara. 

250 feet higher, to the level of the ridges over the uplands. 
From the foot of the Niagara scarp the urface slopes gently 
down to the base of the Maquoketa shale for a distance of one­
half mile on either side and to a vertical height of more than 
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] 00 feet. Over these gentle Maquoketa slopes large talus 
blocks of Niagara lie tilted at all angles, and each succeeding 
year they creep a little further downward towards the lowland 
plain. 

At this place the flood plain of the creek is about forty rods 
in rwidth. It is bordered on either side by a low bench or ter­
race of Galena limestone, twenty to twenty-five feet in height, 
which rises to the foot of the ·shales. 

On the south side of the stream a large English Lutheran 
church overlooks the valley from a position near the top of 
the Maquoketa ~lope. At a corresponding po'sition on the 
opposite bluff is a large ' Catholic church from which the 
worshippers have the inspiration of a like beautiful view over 
this charming valley. One hundred feet still above the site of 
the Catholic church a mode·st chapel lifts the cross towards 
heaven from the very summit of the bleak Niagara crest. 

Continuing down the channel of Morts creek the character 
of the valley gradually changes until, in section 4 of Tete des 
~orts townshi-p, the bordering banks have lost the long gentle 
i'llopes, and the stream flows in a gorge-like channel, fifty to 
seventy feet in depth, whose walls are formed by the enduring 
ltdges of Galena limestone. Weather-sculptured columns 
crown the bluff overlooking the valley in. the northeast quarter 
of section 4 (see figure 68) . Cast of the fossil R eceptaculite. 
oweni occur in ablmdance about twenty feet below the top of 
these resistant towers. Further down the channel the·bounding 
walls of Galena rise constantly higher. Where this creek joins 
the Mississippi river, in section 3, the cliff on the north side of 
the gorge rises one hundred feet above the water. 

Along the Iowa shore of the Mississippi river, south of the 
mouth of Morts creek, steep bluff of Galena border the chanuel 
for several mUes. The dip of the Galena strata towards the 
south and west brings the top of these beds constantly lower in 
the river bluff. At Gordons Ferry station the Galena cliff 
stands eighty feet above the water of the Mississippi river. 
Along the border of sections 11 and 13 these ledges rise only 
forty to :fifty feet. Near the middle of the east side of section 
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24, the Galena is encountered in the north bank of a small 
stream to a height of sixteen feet. It again appears in the 
southeast qnarter of section 36; and it is exposed at low water 
in the bed of Mill creek where that stream joins the river in the 
town of Bellevue. 

Over all of the southeast portion of Tete des Morts township, 
water sculpture is conspi.cuous, but the precipitous character of 
the topography which prevails over the Galena and the 
Niagara areas is wanting. The surface rises and descends in 
gentle undulations such as are developed where stream erosion 
acts on the slightly indurated beds of . the Upper Maquoketa 
shale. On the western horizon the interrupted Niagara scarp 
crowns the summits of the hills and forms the skyline some two 
to four miles back from the Mississippi river . 

.Along the middle portion of the east side of Bellevue town­
ship a thickness of thirty to fifty feet of Niagara lime tone 
caps the bluffs and protects the underlying Maquoketa beds 
so as to form great cliffs 150 feet in height. Such a scarp over­
looks the northwest corner of Bellevue, and another such ram­
part borders the channel of the Mississippi river for a distance 
of nearly one mile south of the limits of the town. In the south 
bluff, at the mouth of Mill creek, a complete section of the 
Maquoketa shale is exposed showing a thickness of more than 
125 feet. Continuing down the river from this point the south­
ward dip of the strata is more rapid than the fall of the river. 
The height to which the Maquoketa shale appears in the bluffs 
gradually decreases; the cap of the Niagara constantly in­
creases in thickness; and the flood plain on the Iowa side of 
the river gradually expands. 'At Green Island the scarp stands 
more than two miles back from the immediate bed of the river. 
At this place the Maquoketa rises in the bluffs to a height of 
only about thirty feet above the river swamp, and it is succeeded 
by sixty to seventy feet of Niagara limestone. 

About two miles east of Green Island, 'in section 29 of the 
civil township of Washington, the top of the :Maquoketa ap­
pears about fifteen feet above the flood plain; wbilE' near Lains­
ville, four miles further eastward, the Niagara limestone may 

37 
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be seen down to the very base of the bluffs. Three miles still 
further down the river, an arch in the ,strata crosses sections 
12 and 13 of Union township. In the anticline of this fold 
the Maquoketa shale is again brought many feet above the 
river's plain. In the northeast quarter of section 24 the 
Maquoketa appears in the bluff to a height of more than sixty­
five feet . From this point the strata again dip quite rapidly 
to the southward, so that in the extreme southeast corner of 
Jackson county the top of the shale horizon is but a few feet 
above the foot of the bluff. 

East of the town of La Motte, in Richland township, the 
headwaters of Mill creek have cut into beds that occupy a posi­
tion near the base of the Hopkinton stage. Low, weathered 
ledges outcrop along the crest of the hills or appear as dis­
continuous ramparts bounding the channels of the streams. 
N ear the line between section 1 of Richland and section 6 of 
Bellevue townshi.ps the numerous springs tl1at issue near the 
level of the streams indicate a zone at the top of the Maquoketa 
shale. These springs are conspicuous on account of their 
abundance and because of the volume of water that they supply. 
Continuing down the channel of Mill creek the valley grows 
broader, the gentle Maquoketa slopes fringe the foothills with 
an ever wider border and to a constantly increasing height, and 
the Niagara crowned bluffs rise ever higher on either side. . 

Near the old village of Paradise the Niagara summits are 
separated more than a mile apart across the channel. TIns 
town was located by the pioneers in a sheltered valley of rich, 
alluvial land, which was abundantly watered by pure, perennial 
springs, and heavily wooded over both slopes and lowland. It 
was within a few miles of a settlement on the Father of Waters, 
the great line of travel and traffic in those early days. It is 
small wonder that the locality appealed strongly to the early 
settlers of the county. It is small wonder too, that they should 
name their settlement Paradise. Unhappily the hamlet is now 
almost deserted. Like the story of another Paradise its people 
have been led far away from the quiet and seclusion of this 
favored valley in their efforts to secure the fruits of knowledge 
and obtain larger rewards for their toil. 



TO POGRAPHY. 579 

Towards Bellevue the valley becomes wider and the Niagara 
scarp is raised higher above the water, by the deeper cutting 
of the stream into the deposits of the Maquoketa stage. The 
waters of Little Mill creek, Duck creek and Pleasant creek have 
cut deeply into the Maquoketa shale and have developed topo­
graphic forms similar to those encountered along Mill creek. 
The uplands separating the basins of these streams ri e 200 to 
300 feet above their flood plains. They are trenched by the 
pinnately or bipinnately spreading branches of the major 
streams. The ridges are generally quite deeply loess covered, 
and it is but rarely that indurated rocks are exposed along the 
slopes bordering the secondary branches. 

Below the junCtion of the North and South Forks of the 
Maquoketa river, in Maquoketa and Fairfield townships, the 
river flows in a comparatively narrow valley which is seldom 
more than one-half mile in width. There is usually a narrow 
belt of fluvial deposit on one or the other side of the channel. 
The bluffs that bound the south side of the river are generally 
more precipitous, and are more frequently composed of walls 
of dolomite, than those on the north. 

For a distance of one mile or more south from the river the 
numer ous hills are built largely of sand and the lowlands are 
mantled with the same material. North of the river the hills 
are not less abundant but the covering alike of the ridges and 
valleys is generally of loess. 

In Van Buren and ,'fI[ ashi ngton townships the channel of the 
Maquoketa river is somewhat wider , but the topographic 
fea ture. presented in this portion of its course do not differ 
materially from those developed along the valley further west. 

A llu.vial a1"eas.-At numerous points along the larger streams 
of the county narrow belts of fluvial material border the 
channels. However, these areas are generally small and they 
do not often form conspicuous topographic features. 

In the south half of section 24 and the northern portion of 
ection 25 of Farmers Creek township, there is a lowland ar ea 

of several hundred acre that seems to have been developed as 
an alluvial plain. It is ituated in tIle angle between Farmers 
creek and the Nor th Fork of the Maquoketa river, and appears 
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as an expansion of the creek and river bottoms at the con­
fluence of these two streams. Sand bats abound over this low 
land, but it seems probable that the sand was in part at least, 
gathered from regions further westward and deposited here 
by the winds. ' 

A small area of flood plain has been developed at the con­
fluence of Otter creek with the channel of Lytles creek, in the 
northwest quarter of section 21 in Otter Creek township. Over 
this level lowland there are left a few small island areas of 
Niagara limestone that have escaped the degrading action of 
the streams. These monadnock-like ridges are longer than 
wide, and rise twenty-five to forty feet above the surrounding 
plain. . 

Another small monadnock mound occurs in the northwest 
quarter of section 31, Van Buren township, over the level area 
of the old Goose Lake channel. 

In the southwest quarter of Van Buren township, and the 
southeast corner of F airfield, there is a level plain that em­
braces eight or ten square miles. ' The area is underlain with 
Maquoketa shale, and is bordered more or less completely by . 
hills or low ledges of Niagara limestone. ,This prairie area 
is at present drained by . Deep creek. It extends eastward for 
some distance up the 'channel of Copper creek, and is continued 
westward along a tributary of Deep creek, in the southern 
portiqn of Fairfield township . . 

Tllf! plain represents a northward extension of the old Goose 
Lake channel. The great width of the valley at this place 
seems to be due ' to the fact that an arch in the underlying 
strata crosses the ancient channel at this point, bringing the 
easily eroded Maquoketa shales within reach of the denuding 
action of the streams. Between Spragueville and Green Island 
the temporary channel of the Mississippi is at present occupied 
by the Maquoketa river. Along this portion of its course the 
stream has cut into the obdurate Niagara limestone and hence 
its effects are much less pronounced than in that portion of the 
channel in the vicinity of Preston. 

In the extreme southwest corner of Tete des Morts township, 
and the northeast portion of Bellevue, there is a region border­
ing the river over which sand dunes have covered the greater 
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portion of the vegetation and r endered almost barren an area 
of ,several hundred acres. These sands are being constantly 
shifted by the winds. Beautiful wind furrows resembling the 
ripple marks on the shore of a sandy beach, appear in abund­
ance over the drifting surface. 

Fig. 67-Sand dune invadmg a forest, near the northwest corner of section I, 
BelJevue township. 

The area is a modified alluvial plain. The bank of the river 
at this place is formed of the Maquoketa shale whose in­
coherent material have been denuded down to near the level 
of high water over a strip many acres in extent. On this belt 
of lowlands the winds have piled up hills of sand and then re­
moved, 01l1y to build again, the ever changing line of shifting 
dUlles. 

From the north line of Washington township down to sec­
tion 29 of Union i\;) l'v are marshy lowlands lying between the 
bluffs that border the valley and the immediate bed of the 
Mississippi river. This flood plain has its greatest expansion 
in the vicinity of Green Island where it is two and one-ha1f 
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miles in width. These lowland areas are often threaded with 
lagoons, especially ~ the southern part, and are subject to 
overflow during periods of high water. They are partially 
forest covered, but over the greater portion they appear as 
wide savannas supporting a luxuriant growth of marsh grass 
which furnishes a large amount of wild pasturage and hundreq.s 
of tons of native hay. 

Te1"races.-Remnants of a gravel bench are to be seen at a 
number of points bordering the channel of the Mississippi river, 
and for some distance up from the mouths of many of the tri­
butary streams. Such a bank of gravel appears in the road­
side near the southea t corner of section 1, Bellevue tOWilship. 
The wagon road between Sabula and Lainsville, just we t of 
the railroad, follows on . thi. old terrace twenty to twenty-five 
feet above the present flood plain. 

About two and one-half miles east of Green Island, a gravel 
terrace twenty feet in height borders the valley and can be 
traced for some distance up the channel of a . creek that joins 
the river at that point. Patches of such a terrace appear 
along a creek in section 1 of Iowa township, and at points near 
the mouths of other streams that owe allegiance to the Miss­
issippi river in Jackson county. The terrace materials are 
'Composed of rather small and rounded water-worn pebbles, the 
age of which could not be definitely determined. 

In the southwest quarter of Van Buren township, the £lood 
plains of the pre ent streams lie fifteen to eighteen feet below 
the level of the old Goose Lake channel. This terrace is in 
orne places composed of sand and ilt, while at others it con­

siRts of a low bench of Niagara limestone. 
AL'l'lTUDES. 

The difference in elevation between the highest and the lowest 
points in the county is more than 600 feet. The surface relier 
in Prairie Spring township alone exceeds 500 feet. 

The highest known point in the county is a short distanee 
north of the midd le of the east half of section 6 in Prairie 
Spring township, where the elevation rea'ches 1190 feet above 
the sea. The lowest point is on: the flood plain of the Miss­
il-'sippi river in the extreme southeast corner of the county, 
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where the altitude is about 570 feet . The elevations of towns, 
with railroads, given below are taken from Gannett's Diction­
ary of Altitudes in the United States, and give the height above 
sea level of the top of the ties at the several stations named. 
The other elevations furnished are taken fro~ the topographic 
sheets of the United States Geological Survey. 

TABLE OF ALTITUDES FEET. 

Andrew . .. . . . . ... ... . . . ..... .. ...... .... . .. .... ... . ..... 87U 
Baldwin ... ... . ... .... . . ..... .. .. .. ... .. .... . ... .... ... . ....... 712 
Bellevue, C. M. & St. P. R. l{ . Mation. . .. . ... . .. .. . .. 618 

Mississippi r iver Com. H . W. ......... .... . . .., .. . . ... 598 
Mississ ippi river Com. L. W .... . ..... ... ... .... . .. .. ... 578 

Brandon township, middl e ... . .......... .. .. .. . .... . . . .......... 955 
Bridgport .. . . . . . . . . . . . . .. . . .. ..... ......... . ... . ... ... ... .. (;40 
Butler township. midclle ...... .. . .. .. ........... ..... . .. ...... 10 10 
Butler townsbip, middle: of sou th side section 18 .... . ... . . ....... 1085 
Canton ...... ..... .... .. ........ .. .... .. ...... .. . .... ...... . 730 
Cotton ville .. .. . .. .. .. .. .. .. .. .. .. .. ....... . .. .. ....... .. .. 990 
Crabb Hill.. ....... .. ....... . . . . .. . . ....... .. . ....... . . . ... . 700 
Duggan ..... . ... ........ . ........ .. ... . ..... . ... . ... . ....... 830 
Emeline .... . .......... . ........... . .. . . ........ . .. . ... .. . . ... 963 
Farmers Creek township, middle ......... . . . ... ..... . ....... 700 
Fulton .. .. .......... . ... . ................ .. . .. ...... . ...... . .. 7 ' 5 
Garry Owen. . .. . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . ....... ..... . 975 
Gordons Ferry Station. . .. .... . . .. . . ..... . . . ...... ... . . .. . . . . . 610 
Green Island .... ....... . ... .. , . . . . . . . ... . . .. . . . . . 599 
Hurstville.:.... .... ...... .. ....... .. .. ... ..... .. .......... 664 
Iron Hill . ........ . ... . . .. .. . ........ .. . ... . . .. .. ... ... . . . ...... 9~0 
Lainsville ... . ..... " .. . . . .. ... ...... . .... . . . . .. .. . . ... .. .. ... 597 
LaMotte, C. M . &St. P. x.. R .... . .... .... ..... ... .... 911 
La Motte, U. S , G. S .......... ...... ... ................. " .... 923 
Maquoketa . C. and N . W . Stat ion .. . ............... ........ .. 684 

C. M. & St. P. Station.. .. ......... ..... 692 
Weather Bureau .. . .. . . . .. .. ..... .. . ... .... . .. ...... 688 

Maquoketa township , m iddle . ... . ....... .. ... . . . . .. . .. .. .. . . .. 700 
Miles .. ...... . . . .. ... ... ... ................ ... . . . . .. . . . ..... 780 
Mill Rock . .... .. , . .. . . ... . .. . ... .. .. ........ . .. . ... ..... . . .. . . 715 
Monmouth ....... ... .. 761 
Monmouth township, middle ....... .. ..... . ....... ............ 790 
Nashville . . ..... ..... ... . . .. . .. .. ... . .. . ... .. .............. .... 712 
Otter creek . ... . ..... . .. . . . . . ... . ... .. .... .... ... . .. . ... . ... ... ]025 
Otter Creek township, middle . ... .. . .... . ... ....... ... . . . .... . . 800 

northeast corner . . . . . . .. ... . ... . ..... .. ... . 1080 
middle of N . side section 4 . . . . . . .. .... . . .. 1050 

Ozark , ... .... . ......... .. . .. .. .. .. . • . ... ... . . .. .. ............ 728 
PeTrY tOlVnsbip, middle ............ .... ...... ... .............. ... 870 
Prairie Spring township, middle ....... . .. .. . .... .. . .. . ... ..... 740 

near middle of Eo balf section b ..... . .. 1190 
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FEET. 

Preston . . . . . . . . . . . . . . . . . . . . . .. . . . . ... . . . . .. .. . . . . . . . . . . . . . . . . 660 
Richland township, middle . ... . .................. .. . . .. .... .. . 840 

m iddle of N . E . quarter section 3 . . ... .. . .. l125 
Sabula, Station.... . . . . . . .. . .... .. .. .. ..... .. .. .. . .... ..... . ... 604 

siding ..... ... ........ . . . ..... . .. ..... . ........ .. .... .. 595 
bridge over river . . . . ........ ..... . .. ... . . . ....... . ., 1'07 
Miss. river Com. L. W .... .. .. .... ........... . . . . ..... . 576 
Miss . river Com. H. W .. . . . .. . .. .. ..... . . . ..... . .... .. 593 

St. Donatus, U. S. G. S ... ... . ... . ... .... . . . .... . . ........ ... 674 
South Fork township , middle ..... . .. . . . ...... .. . ... ...... . .. . . 660 . . 

A study of the above table shows that the surface of the 
county has a general slope towards the south and east. The 
divide that extends across the county in a north and south 
direction shows the following elevations : near the northwest 
corner of Prairie Spring township 1190, Oottonville 990, 
Andrew 870, and Maquoketa 684. .L~cross the county from west 
to east we have the following altitudes : Emeline 963, Iron 
Hill 940, Andrew 870, and Green Island 599. 

DRAINAGE. 

Tho Mississippi river is the master stream of the county. 
It receives tribute in the area from the Maquoketa river and 
from Morts, Spruce, Mill, Duck and P leasant 'creeks. The 
Maquoketa river and its branches drain the larger part of the 
south half, and the most of the northwe. t portion of the county. 

Maquoketa river.-The Maquoketa river is formed by the con­
fluence of the -North and the South Forks of the Maquoketa, 
which meet in the northwest quarter of section 18 in Maquoketa 
township. It crosses in an east and west direction a short 
distance north of the middle of this township. Soon after 
entering Fairfield township it swing. northward to near the 
north line, about the middle of which it again turns toward the 
southeast, entering Van Buren township not far from the 
middle of the west side of section 18. About one mile north of 
the village of Spragueville, in section 15 of this township, it 
meets the old Goose Lake channe1. At this point the river de­
parts from its general southeasterly trend, which is the char­
acteristic direction of flow for the rivers of eastern Iowa, and 
swings strongly towards the northeast to its junction with the 
),{ississippi river. It enters the flood plain of its master 
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-stream immediately above Green Island, and its waters Jom 
those of the Mississippi through two channels about two miles 
north of the last mentioned town. 

Brush creek is the largest stream that joins the Maquoketa 
river from the north, while Prairie creek and Deep creek are 
its most important affluents from the south. 

Goose L ake Channel.-The Goose Lake channel, which the 
Maquoketa river follows from Spragueville to Green Island, re­
presents the temporary channel occupied by the Mississippi 
river during a portion, at least, of the Dlinoian ice invasion. 
When the lobe of this glacier pushed over into the southeast 
corner of Iowa, from illinois, the channel of the Mississippi 
river was blocked with ice, and its water were forced to 
:find a passage around the margin of the ice sheet . In seeking 
a new cour, e to the we t of the lobe of ice the river left its 
pre-Illinoian channel at Green Island. It followed up the pre­
existing Maquoketa valley to a point near the middle of section 
18 of Van Buren township. At this place the temporary Miss­
issippi forsook the Maquoketa channel and continued south­
ward across sections 19, 30 and 31 forming the broad val1ey 
which is at present occupied by Deep creek. This channel of 
the temporary Mississippi river passes southward across Clin­
ton county. N ear the south border of this county it swings 
towards the southwest, crossing the west side of Scott county, 
the southeast corner of Cedar, the west half of Muscatine and 
Louisa, and continues in this direction as far as the northwest 
corner of Henry. At this point it swings towards the south 
and southeast across the counties of Henry and Lee, and again 
enters its pre-Illinoiau 'channel not far from the present city 
of Fort Madison.~' 

In Jackson county the bottom of the temporary Missi sippi 
valley wa twenty to twenty-five feet higher than the present bed 
of the Maquoketa river in the same portion of its course, and 
was several feet abo've the bed of Deep creek which now 
occupie the unci ent valley in sections 19, 30 and 31 of Van 
Buren township. It seems probable that the divide between 
the headwaters of Deep creek and Brophys creek, in Clinton 

*Leverett: Illinois Glacial Lobe. Monograph XXXVIII. U, S. Geol. Survey. p, 
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countiy, formed a barrier which the temporary Mississippi 
river never succeeded in 'cutting down to the level of the valley 
of the Maquoketa river in the vicinity of Spragueville. This 
is indicated by the fact that the present altitude of this divide 
where it is cro, sed by the t mpo)'ltry .J1ississippi channel a short 
distance south of Goose Lake, is about 665 feet above the sea, 
while ten miles farther north the elevation of the flood plain 
of the Maquoketa river, near Spragueville, is not far from 600 
feet. 

A bench of Niagara limestone that extends nearly across this 
channel on the north side of the wagon road, i:n the northwes t 
quarter of section 19 of Van Buren township bears witness to 
the presence of some such obstruction. The r emnants of a 
terrace of fluvial materials twenty-five feet in height that 
horders this old valley further south, in sections 30 and 31, 
also point to some probable obstruction further down the 
channel. 

The presence of such a barrier probably explains why the 
~issi sippi river r eturned to its pre-TIlinoian channel soon 
after the melting of the illinoian ice sheet. It also accounts in 
part for the fact that the Maquoketa river soon abandoned the 
course south from Spragueville, along the valley of the 
temporary Mississippi, and again developed an outlet to its 
master stream towards' the northeast between Spragueville and 
Green Island, in a direction of flow opposi.te to that of the 
waters of the temporary Mississippi river. 

North Fork of Maquoketa river.-The North Fork of the 
Maquoketa river enters Jackson county not far from the 
middle of the west side of section 31, Butler township. Near 
the southwest corner of section 32 it bends southward and con­
tinues to flow in this direction down to the old town of Ozark. 
At this place it swings eastward and with many meanders it 
passes across the northern portion of Brandon township, and 
as far east as the southeast quarter of section 9 in the township 
of Farmers Creek. From this point it trends southward for 
more than two mile)s wbenr.e it agam swings eastward to a 
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point nearly one mile east of Fulton. Here it once more bends 
to the south and meets the South Fork of the Maquoketa near 
the northwest corner of section 18, Maquoketa township. 

In Brandon township this river flows in a narrow valley 
which in many places is bordered on one or both sides by pre­
cipitous cliffs of limestone, as in the southeast quarter of sec­
tion 4. In Farmers Creek township, and southward to its 
junction with the South Fork, the valley of the river grows 
wider, the ledge of lime tone that appear in the banks are 
lower and much Ie s continuous, and become more nearly con­
cealed by the mantle of surficial materials. 

South Fork of Maquoketa river.-The South Fork of the 
Maquoketa crosses the J ones-J ackson county line a short dis­
tance north of the town of Canton, near the southwest corner 
of section 18 in Brandon township. With numerous curves to 
the north and the south the river persists in a general south­
easterly "COurse to the town of Maquoketa. At this place it 
swings northward fo.r a distance of three-fourths of a mile, to 
its confluence with the North Fork above described. 

Throughout the greater portion of their flow in Jackson 
county the courses of the North and the South Forks are 
practically parallel, and their channels are not more than four 
to five miles distant from each other. On account of the fact 
that this interstream area is so narrow the North Fork has no 
important affluents on the south, nor do any streams of jm­
portance render tribut~ to the South Fork fro'm the north. 

In the northwest portion of the county Lytles creek and 
Farmers creek owe allegiance to the North Fork of the 
Maquoketa, while Bear creek is the most important tributary 
to the South Fork in the area under consideration. 

Lytles (Teek.-Lytles creek enters Jackson county near the 
northwest corner of Otter Creek township. It meanders across 
the west side of this township and meets the North Fork a short 
distance east of the middle of section 8 of Farmers Creek 
township . It drains an area of about fifty square miles, in­
cluding the greater portion of the east half of Butler, and 
practically the whole of Otter Creek township. This creek has 
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carved its bed in the resistant Niagara limestone. Low border­
ing ledges occur at frequent intervals in the northern portion 
of its course in the county, but they become more rare and are 
much more nearly loess covered along the lower portion of its 
flow. 

Farmers creek.-The headwaters of Farmers creek are found 
in the trenches and gullies in the southwest quarter of Prairie 
Spring township. The stream flows for a distance of twenty-five 
miles in a general direction a little west of south. It joins the 
North Fork near the southeast corner of section 24, Farmers 
Creek town hip. It carries the run-off from the southwe~t quar­
ter of Prairie Spring township, the west half of Richland, the 
northwest quarter of Perry and the northeast portion of 
F armers Creek. 

Bear creek.-Bear creek, with its branches, drains the greater 
portion of Monmouth township. It enters the county near the 
northwest corner of section 31 of this township. It flows a 
ljttle south of ea t for a distance of two miles and then swings 
northward. enbring the old 1'.Ionmol1th-Maquoketa valley not 
'far from the southeast corner of the town of Baldwin. It 
follow eastward down this valley to near the middle of the 
east side of section 23. Instead of continuing farther down 
this natural waterway, the creek here swings strongly towards 
the north, cutting a channel one hundred feet in depth through 
the hills that border the valley in sections 13 and 24. It joins 
the South Fork of the Maquoketa not far from the center of 
section 13. 

N ear the middle of the east side of section 22, Bear creek 
receives tribute of a small stream from the west. This creek 
enters Monmouth township in the west side of section 8. It 
follows the preglacial valley eastward to a point one mile east 
of the town of Monmouth. H this place it forsakes this 
ready formed channel for no assignable reason, and makes a 
detour through the hills that bound the north side of the valley. 
It flows north for about three-fourths of a mile, whence it again 
takes a southeasterly course emerging once more into the 
ancient valley a short distance east of Baldwin. The, hill around 
which this circuit is made rises 120 feet above the valley. It 
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lies immediately to the northwest of the town of Baldwin and 
is a 'conspicuous topographic feature of this region. 

Prai'rie creek.-Prairie creek is the largest affluent of the 
Maquoketa river from the south. It enters the county a short 
distance west of the middle of the south side of section 35 in 
South Fork township. It drains the southeast corner of this 
township and the southwest quarter of Maquoketa, and meets 
its major stream near the middle of the east half of'section 17 
of the latter township. 

Deep creek.-Deep creek follows the old temporary Miss­
issippi river channel from the south side of section 31 of Van 
Buren township to its junction with the Maquoketa river in the 
south half of section 18. A widely branching tributary of this 
creek on the east drains the larger portion of Van Buren town­
ship, while an affluent on the west flows across the southern 
portion of the- township of Fairfield. 

Brush creek.-The headwaters of Brush creek lie in the 
southeast quarter of Richland township. The stream meanders 
in a general southward direction down to the vicinity of 
Andrew whence it swings towards the southeast for half a 
dozen miles, joining the river near the northeast corner of sec­
tion 5, in the township of Fairfield. It carries the excess of 
water from an area of about fifty square miles, which includes 
the southeast quarter of Richland township, the east half of 
Perry, and the west and the south portions of Jackson. At 
some points in Jackson township, and in sections 14 and 23 of 
'Perry, the banks which border the outer side of the meanders 
of the stream consist of high dolomite cliffs, but in other places 
along its course the banks are low, and the ledges are mostly 
concealed by deposits of loess. 

Morts cree7c.-A short distance west of the north side of sec­
tion 4 of Prairie Spring township, Morts creek crosses the 
Dubuque-J ackson county line. It flows in a southeasterly 
direction down to the middle of the northeast quarter of sec­
tion 22. At this point it swings towards the northeast crossing 
the east half of Prairie Spring and the north half of Tete des 
Morts townships. It meets the Father of Waters near the 
northeast corner of the county. This stream together with 
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Spruce creek in the southern portion of Tete des Morts town­
ship, drains practically the whole of the two northern toWn­
ships of Jackson county. 

Mill creek.-Mill creek rises in the northeast quarter of Rich­
land township. It follows a general southeasterly 'course across 
Bellevue township and joins the river near the southeast cor­
ner of the town of Bellevue. This stream Las exposed in its 
banks the lowermost fifty feet of the Niagara limestone and 
practically the entire section of the Maquoketa shale. It 
drains the north half of the township of Bellevue. Its largest 
tributary, Little Mill creek, drains the central and southwest 
portions of this township. 

Other' streams.-Duck creek drains eight or ten square miles 
in the southwest portion of Bellevue township and the north­
east corner of Jackson. It has a flow of about eight miles, and 
joins the Mississippi river in the northeast quarter of section 
29 of Bellevue township. Like the Mill creeks, it has exposed 
along its banks the basal beds of the Niagara and a thiclmess 
of many feet of Maquoketa shale. 

The headwaters of Pleasant creek ' lie in the northwest 
quarter of Jackson township. The stream flows for a dozen 
miles in a direction slightly north of east. It enters the chan­
nel of the Mississippi river in the northeast quarter of section 
4, Washington township. It carries the run-off from the larger 
part of the north half of Jackson township and the northwest 
quarter of Washington. 

The greater portion of Iowa township is drained by the head­
waters of Elk creek which flows southward into Clinton county, 
meeting the Mississippi river three and one-half mjles below the 
southeast 'corner of Jackson. 

A number of other minor streams render tribute to the 
Father of Waters from Jackson couuty, but the most of these 
are small and relatively unimportant. 

STRATIG RAPHY. 
General Relations of Strata. 

The geological formations that are well exposed in J acksoll 
county belong to four different systems ; the Ordovician, Silu­
rjan, Carboniferous and the Pleistocene. Of the Ordovician 
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system there are present rocks of the Trenton 'series which in­
clude the strata belonging ' to the Platteville-Galena and the 
Maquoketa stages. 

Between the deposits of the Ordovician and those of the 
Silurian system there is evidence in Jackson county of an in­
terruption in the sedimentation making an unconformity of 
overlap. At two or three different points the Niagara lime­
stone appear to occupy an old channel of erosion which was 
carved in the Maquoketa shale prior to the deposition of the 
Niagara sediments. The Niagara series embraces all of the 
rocks which belong to the Silurian system in our area. Of this 
series there are present strata of the Hopkinton and the Gower 
stages. All of the rocks in the county which belong to the 
Niagara series are dolomjtes, being calcium-magnesium car­
bonates in composition. 

At one point in the county a number of Devonian fossils 
have been found associated with a local bed of shale. 
These may represent an outlier of Devonian rocks or they may 
have been transported and deposited by the glacier when it moved 
down from the northwest. No outcroppings of undoubted 
Devonian strata were seen in Jackson county. 

The deposits of the Silurian and the Carboniferous systems 
are separated by an enormous time interval and by a very con­
spicuous unconformity. The Carboniferous sediments of our 
region consist of small and scattered outliers of sandstone or 
sandstone and shale none of which are continuous over areas 
of any considerable extent. All of these ontliers belong to the 
Upper Carboniferous series and represent deposit of the De. 
Moines stage. 

Another gap of exceedingly great extent intervenes between 
the deposits of the Carboniferous system and those of the 
Pleistocene. The latter materials con ist of lmconsolidated 
beds, composed of drift, loess, alluyium and sand which have 
been transported and deposited by the agencies of ice, wind 
and water. These 13eds belong to the Glacial and the Recent 
series. Of the former there are present over portions of our 
area sheets of drift that were spread out during the Kansan 
and the Iowan stages of glaciation. A portion of the deposits 
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of loess, sand and al1uvium also belong to the Glacial series,. 
but these can not be differentiated from th~ corresponding. 
materials that have been more or less worked over and re­
spread by the action of wind and water since the permanent 
withdrawal of the glaciers from our state. 

The following table shows the relations of the different 
geological formations that appear in Jackson county. 

TABLE OF FORMATIONS. 

GROUP. SYSTEM SERIES. STAGE. 

Recent Soil, loess and alluvium 

Cenozoic Pleistocene \ Glacial Iowan 
Kansan 

Upper Larbon ,terutlS 
Carb0niterous or P'"'nn!'vlv~nian f)f'~ M ()inl'~ 
Ut::vonian? VI t:'~I I - Devonian"r Wapsipinicon? 

Silurian l'<iagara Gower 

Paleozoic H01 1 ~lDtOD --
Ordovic ian Trenton 

Maquoketa 
Platt .. v,lle-LialelJil 

ORDOVICIAN SYSTEM. 

GALENA STAGE. 

The Galena stage corresponds with what has formerly been 
referrc'd to in the Iowa GeoJogj~al Suryey reports as the upper 
part of the Galena-Trenton. Inasmuch as it is now thought 
that the Trenton limestone of the upper Mississippi valley is 
not the exact equivalent of the Trenton beds in the type locality, 
Dr. Bain'*' has proposed, as a substitute for the t erm rrrenton 
in our region, the name Platteville from the town of Platte­
ville, Wisconsin, at which place the rocks of this horizon are 
well exposed. The term Platteville is to be restricted to the 
bl'ds between the Saint Peter sandstone and the top of the 
"Grern Shales," while al1 the beds above the" Green Shales" 
will be called Galena. This change in nomenclature has been 
ado]:;1,ed by Professor Calvin and it will be followed in the pre­
sent report. 

The rocks of the Galena stage that are exposed in Jackson 
count~T,. represent the uppermost portion of the Galena as those 

*Bain: Lead and Zinc Deposits of Northwestern Illinois. Bull. U6. U. S Geol. Surv .• _ 
p.19. . 
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rocks a~e developed in the neighboring county of Dubuque. 
With the exception of a thickness of a few feet near the tOPr 
the materials are subcrystalline, yellowish colored, thoro.ughly 
dolomitized limestones occurring inlayers of considerable 
thickness. They are the equivalent of that portion of the 
Galena beds lying above the chert-bearing zone describ.ed in the 
report on the geology of Dubuque county. * 

Distribution.-The upper typical phase of the Galena . lime­
stone is exposed at numerous points over sections 3, 4, ~O, 11., 
13, 14, 15, and 24 of Tete des Morts township. It appears in 
the channel of Morts creek from a point one-half mile west of 
St. Donatus to its mouth. It forms the conspic~~us bluff 
bordering the west bank of the Mississippi river from the 
northeast corner of the county to section 24 of Tete des Morts 
township. It outcrops in a low ledge along the channel of 
8pruce creek, a hort distance south of the middle of section 
36 of this same township. The most southerly exposure of the 
rocks of this horizon occurs in the town of Bellevue where it 
may be seen along the bed of Mill creek during low water for 
a distance of a few rods above its junction with the Mississippi 
river. 

Typical E xposw-es.-At a small quarry in the village of St. 
Donatus a thickness of more than twenty-five feet of the upper­
most strata of the Galena appears at the foot of the Maquoketa 
slope. The section here exposed is as follows: 

FEET. 
5 . Bed consisting' of grayish -yellow c1olomite in layers three to 

eight inches in thickness, which are ~eparated by narrow 
partings of shale; containing a number of foss ,ls in the 
form of casts or m olds. . . . . . . . .. . . .. ... . .. . ..... . . ... S~ 

4 . Layer of yellowish colored dolomite similar to No . .:; above, 
and containing similar fossils .... . . ........... . . ........ . 2 

3. Two layers of yellow dolomite each about eight inches in 
thkkness, Which are separated from each other and from 
those adjacent by two-inch band~ of~hale . . ... . .. . ...... 1% 

2 . Bed of rather hard dolom ite which i5 imperfectly separated 
into layers re'pectively 2 . J(. 2. t and It feet. .. .... . ... 6~ 

1. Yellow col , red, fossiliferous and somewhat vesicular dolomite, 
consisting of layers 2,3. 2t . t and 3 feet in tbickne's .... 11 

An of the layers in the above section contain fossils which 
are in the form of casts or moulds, and are in many cases not 

*Calvin and Bain: Iowa Geo!. Surv . Vol. X, p. 425 
38 
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well preserved. The following were identified by Professor 
Calvin from this exposure : St1'eptelasma corniC1tlum, Lingula 
iowensis, Or·this biforata, Plectambonites sericea, Rafinesquina 
deltoidea, Rhynchotrema capax, H ormotoma subangulata? 
Ctenodonta 'p., and Ol'thocera ' sp. 

About one mile southwest of St. Donatus a low ledge has been 
worked in the south bank of Morts creek. A quarry face is 
here exposed to a Jlteight of about ten feet above the water. 
The layers worked correspond with those of numbers 2 to 4 
inclusive in the section at St. Donatus. The stone is a yellow­
ish colored, fossil-bearing dolomite, occurring in rather thin 
layers which are separated by partings of shale quite similar 
to that in the St. Donatus exposure. The following fo~ils 

were collected at this place : Owene]] a sp., Ling1~la iowensis, 
Orthis bifomta, O. testudinar'ia, Plectambonites sericea, Rafi­
nesquina deltoidea, MU1"chisonia gmcilis, and a few individuals 
of other species of gastropods. 

Layers belonging to this same horizon outcrop along the 
wagon road near the southeast corner of section 23, and at 

everal points in the west half of section 15 where they form a 
.conspicuou.· bench along the streams. Dingula iowensi i · very 
abundant at all of these expo ures, and Orthis biforata, Plect­
ambonites sericea and 1I1urchisonia gmcilis are u ually present. 

In following down the bed of a mall stream that flows north 
from the wagon road, near the line betweeu section 13 and 14 
of Tete de. Morts township, a thickne. s of about sixty-five 
feet of blue colored, pIa.· tic hale i.' pas~ed over. Below this 
shale there is encountered a tbickne. ' of about twenty-eight 
feet of yellowish-gray, rather fine-grained dolomite composed 
of layers which vary from three to eight or nine inches in thick­
ness, and which are usually separated by partings of shale. 
These layer contain Lingula iowensis, 01'thi bifomta, Murchis­
onia gmcilis, and fragments of a number of other fo s ils. They 
':leem to be ~h€' equivalent of the rocks de cribed in the section 
at St. Donatu . 

Below the horizon of the layers described above, the rocks 
in the bed of the stream change to a darker yellow. They be­
come more crystalline and vesicular, and contain numerous . 
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quite lar ge, irregular and botryoidal cavities. The layers 
also increa e in thicknes , and partings of shale are not present. 
Receptaculites oweni, Murchisonia major, Bellerophon sp. and 
remains (1f a num')eJ" of other small gastropods were collected 
from a zone about fifty-five feet below the base of the Maquo­
keta shal e. rrhe contact of tIn Galena beds with the Maquo­
keta shale i clearly exposed in this ravine, and the transition 
from the dolomite below to the pIa tic shale above is quite 
abrupt, but there is here to be seen no evidence of unconformity 
between the two formations. 

In tbe northeast quarter of section 4, rr ete des Mort town­
ship, the north bank of Mort cr eek is bordered by a scarp of 

Fig". tiS- r; cat ~l :)r·c:lncd cha o; of lla lena limesto ne. S~ctio n ·1 o f Tete des Morts 
Lownbhip. Seventy feet above the bed 01 the creek . 

Galena dolo mite which rj es sixty-five feet above the water. 
The upper portion of this ledge has weathered into a number 
of picturesque pinnacles and towers twenty to thirty feet in 
height, hown in figure 68. In a layer a few feet above the 
base of tbese columns there is a narrow zone in which remains 
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of Receptaculities o'Weni are exceedingly numerous.' Recepta­
culites is the characteristic fossil of this horizon and marks a 
zone about fifty-five or sixty feet below the top of the Galena 
beds in Jackson county. Imperfectly ' preserved brachiopod 
remains and some casts of gastropods aTe also present in this 
bed. 

At the junction of Morts creek with the Mississippi river' 
the scarp on the north side rises eighty to ninety feet in height. 
It consists of heavy, massive ledges of dolomite, in layers four 
to six feet in thickness. These are subcrystalline in texture 
and quite free from concretions of chert. This phase of the 
Galena forms the bluffs which border the Iowa side of the Miss­
issippi river for some miles south from the mouth of Morts 
creek. It doubtless corresponds with numbers 12 and 13 of 
the section at the Eagle Point Lime Works, in Dubuque, as 
given in the Dubuque county report.* 

A point of Galena limestone is exposed on the east side of the 
wagon road, in the northeast quarter of section 24, in this same 
township. The section shown is given below: 

FEET. 

8. Weathered ledge of hard, 1ellowish·gray dolomite which is 
indistinctly separated into layers and presents a very rough 
surface...... ...... . . . . .. . ... .. ..... . ... . . ... .. .... . ... . 6 

7. Three layers of hard huff colored dolomite respectively 3, ' 3 
and 1 foot in thickness, the surface showing Lumerous 
small cavities......... . . . . . .. . . ...... .... .. ........... . .. 7 

6. Heavy layers of yellow dolomite, Reap/acuities owen:" abun-
dant near the middle portien ............................ 5 

5. Layer of hard, sub-crystalline limestone, yellow in color, 
showing numerous cavities, fossils few and poorly pre-
served .•......................... · .. .. .... .......... . 4 

4. Bed similar in character to No.5 above, which weathers in lo 
indistinct layers Ihree to six inches in thickness.......... 5 

3. Ledge consisting of two layers, each about two feet in thick­
ness, containing a number of indistinct fossil remains. . .. 4 

2. Layer of hard buff colored dolomite similar to No.3 .. . .•.... 3~ 

1. Hard, massive ledge of yellow, vesicular dolomite, down to 
,level of water. . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . .... .. 4~ 

In the above section number 6 represents the Receptaculites 
horizon which appears near the base of the columns in figure 
68. It belongs about fifty-five feet below the top of the 

lJaivin and Bain: Iowa Geo!. Surv., Vol. X, pp. 123 and '24. 
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Galena, limestone. The up.p.er phase, jn which th~ layers are 
narrow and partings of shale numerous, occurs above number 
8 of the section last given. 

MAQUOlCE'l'A STAGE. 

In Iowa, the aggregate of strata that constitute the, Maquo­
keta stage are exceedingly variable. They change in lithology 
and thickness' within area's separated by only a few miles. The 
fossils that they carry are as lawless in their development and 
313 local in their distributiQnas are the strata that enclose them. 

'fhe most constant phase of the Maquoketa consists of a 
heavy body of non-fossiliferous, bluish-gray, plastic 'Clay 'Shale, 
from 100 to 150 feet in depth. At the top of the shale bed 
there are generally present' narrow layers of indurated lime­
stone, three to six or eight inches in thickness, which are 
separated ope from another by bands of shale of about equal 
thickness with the calcareous layers . The Niagara limestone 
often immediately succeeds this fossil-bearing phase of alter­
nating shale and limestone laye:rs without any other tran­
sitional beds. This is the case near Green Island, in an ex­
posure m~ar the middle of the south side, of seetion' ' 24, Wash­
ington 'township in Jackson coUnty, and also at Patterson's 
spring, near the town of Brainard in ' Fayette county. At other 
points the very fossil'iferous zone. may be entirely wanting and 
the heavy body 'of .blue shale is separated from the Niagara 
limestone by a thiclme'ss' of twenty-five or thirty feet of tran­
sition beds which, consist of indurated yellow-colored, ' impure 
limesto~e wbich weatherFl into ' thin bands and carrieR but few 
fossils. At still other point these transition, barren beds 
intervene between the fossil-bearing layers and the Niagara. 

The middle and the 10well beds of the Maquoketa stage are 
even more inconstant and variable, than the upper. In Jackson 
county the heavy body of plastic shale passes downward quite 
abruptly into the thin-bedded dolomite phase of the -Galena. 

In Dubuque county Professor Calvin designates this plastic 
clay phase as the Upper MaqUoketa and records for ' it 'a thick­
ness ·of 150 feet.~ Below the Upper Maquoketa beds there 

·Ce.lvin and 'Bain: Iowa Geo-':: Burv., Vol' X. 'p . «"3. 
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occur fifty to seventy feet of indurated shale and limestone 
layers which contain very numerous fossils, and which were 
referred to as the Lower Maquoketa. 

A few miles farther northwest, in the counties of Fayette 
and Clayton, the upper Maquoketa phase consists of about 125 
feet of plastic s):lale which is barren of fossils except in a 
narrow zone at the top. Below the e Upper Maquoketa de­
po its there occurs about fifty feet of limestonp. which is usually 
thin bedded and contains very numerous chert nodules-the 
Middle Maquoketa of the Fayette county report and the Fort 
Atkinson limestone of Profes or Calvin's report on Winne­
shiek county. Below the Fort Atkinson limestone, in the'se 
counties, there are present about 100 feet of shales and argil­
laceous limestones that are in places very fossiliferous and that 
belong ' to the Maquoketa stage. These constitute tbe Lower 
Maquoketa bed of the Fayette county report; and the Clermont 
shale, and Elgin shales and limestones of Calvin in Winneshiek 
county. 

In Jackson county all of the deposits corresponding with the 
Middle and Lower Maquoketa divisions, which attain an aggre­
gate thickness of more than 125 feet in Fayette and Clayton 
counties, are entirely wanting. The Maquoketa beds of our 
apea, like the deposits of this stage in Delaware county, are 
argillaceous throughout, with the exception of the calcareous, 
fossil-bearing bands and the transition beds in the upper part. 
There is present here only the Upper Maquoketa phase, which 
is the equivalent of the Upper Maquoketa beds of the pubuque 
and Fayette county reports, and corresponds with the Brain­
ard shale of the r eport on the geology of Winneshiek county. 

This bed consists of about 100 feet of blue, plastic shale which 
is barren of fossils throughout the greater portion of its depth. 
In the upper part there are usually present thin seams of lime­
stone three to eight inches in thickness whi,ch are crowded with 
fossil remains. These calcareous layers are ~eparated one 
from another by bands of shale which are al 0 often very 
fossiliferous. At a few points in the county this fossil-bearing 
zone is succeeded by transition beds of yellow-colored, rather 
fine-grained, earthy limestone, with but few fossils, which break 
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up into thin layers, under the influences of weathering. In 
other places, notably along Morts creek and the Mill creeks 
and in the vicinity of Bellevue in the northeastern portion of 
the county, the very fos$iliferous zone of alternating shales 
and limestones is absent. ThE:l plastic hale is separated from 
the Niagara limestone by a thickness of twenty-five to thirty 
feet of indurated transition beds similar in lithology and text­
ure to those referred to above. 

Distribution.-The Maquoketa shale appears in the bluff 
which bound the Mississippi river on the west from the town 
of Bellevue to the southern border of the county. It appears 
along Morts creek throughout an of its course in Prairi~ Spring 
and Tete des Morts townships. This deposit fringes a portion 
of all of the larger streams that render direct tribute to the 
Father of Waters from our area, and makes itself manifest in 
the gentle erosion curves to a variable distance from the river. 
It ~ediately underlies the Pleistocene deposits over a large 
portion of Tete des Morts township and a considerable area 
in the township of Bellevue. It extends in a narrow belt across 
the south half of the townships of Van Buren and Fairfield. 

Typical Exposures.-Detailed description of the following 
exposures will make clear the character of the Maquoketa 
materials in Jackson county. The contact of the Maquoketa 
shale with the underlying Galena beds is best seen in the chan­
nel of a small stream, near the line between the south half of 
sections 13 and 14 of Tete des Morts township. Along this 
stream a thickness of sixty-fiye feet of the basal portion of the 
Maquoketa shale is well exposed. The material is a bluish 
colored, non-indurated shale, without fossils. At the bottom 
there is an abrupt ·change in -the character of the materials 
at the line of contact of the Maquoketa with the Galena de­
posits. 

The entire · thickness of the Maquoketa sediments is present 
in the river bluff near the southeast corner of the town of 
Bellevue. The uppermost layers of the Galena dolomite 
appear in the bed near the mouth of Mill creek. At the sum­
mit of the scarp at this place there is a thickness of about thirty 

, 
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. feet of Niagar:a limestone. The vertica~ distance from the base 
of the Niagara, at the top of the bluff, to the dolomitized layers 
.of Galena in the bed. of Mill creek is mo~e than 100 feet. 

A . small affluent ,t:p.at .joins the creek ,a few rods west of this 
point exposes along its bed about thirty feet of blue-gray shale 
which is barren of organic remains. Along a stream that comes 
down from the upland near the northwest 'corner of Bellevue 
the upper portion of the Maquoketa shale is well exposed. The 
·successiQn of beds at this place is shown in the section given 
below: '. 

FBBT . 

8. Bed of hard, massive, crystalline dolomite , in heavy layers 
. three to six "teet in thickness; indistinct remains of fossils 
. not rare. Niagara limestone.... .... .... ...... ......... 13 

7. . Yellowish· gray, rather fiae·grai ned, impure limestone, in even 
layers bur to f"urteen inc!'1es in thickness, weathering 

, 'I ... , ! .. _ into "b~.nd·s 0'£ '(}ne to twa i·nches; carrying a few fossils; 
" .- }Vith01,H 'chertllodules ...... ' .... . ....... .... . , ...... .. . ,. 14 

,6. Bed of argillaceous. earl hy , 1.imestone in layers .two to six 
'.' i ~ cties in thickness; containing a few fos~i1s. On weath­

ered faces ~hinpartings of shale a~pear between the layers 19 
5 . . L~ge of, yeJl0wi~h colored, argi,llaceous stone, which is 

4 ,. 

I , blui,sh-gray, wbere nQt exposed to the action of the atmos-
'. poere; 'in rayers one to three feet' in thickness; weathering 

. 'j~to na'rrnw ' bands oae to' tb~ee inches tlikk. Occasional 
, nodu,1es otcher~, appear in lower part. .. , . .... . . ... . . . . . 

B,ed of grayisb · blue, indurated, calcareous shale, Which 
" weathefs into thin bits; wltb :ni!' fossils but , car~yi~'g a few 
, , . cl1er'~ iio~ules .. : .............. ; ......... ' ....... ! . ...... . 

3. Layer:of ·rath!lr fiae: graiaed yellow colored, iJtl1pure limestone 
much decayed and sQowiag numerous close lines of lami-
nation .. . ..• :: ...... .... ... .... ..... .. .... . ........... . . 

IS 

2'. BlUish .gray shale,.:' somewhat indurated, weatheri'ag into 
small po'lygonal aad irregular fragments, without fossils. 10 

1. . Bed of blue colore~, plastic, nonfossiliferous s hale . . . . . . . . . . . 30 
; ~ . . 

In this sElction number 8 represents the basal .portion of the 
J • , I 

Niagara ljmestone. It ,is hilrder and more resistant to weather-
ing than the underlying beds and forms an overhanging shelf 
two to ·follr feet in width. Numbers 1 and 2 are shale beds that • • J.: ,1. . I 

represeI),t the upper. portion of the ,main body ,of plastic shale. , 
Number·s 3, to 5 inclusive are indurated beds which-were origin­
ally of ' ~ pluish color. , Jhey , contain a large amount of argil­
Il:J,QeQ;us·,·material. . It Ee~ms .probable . that .they represent · a 
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local ,modification of the shale depos~t after th\3 sediments were 
laid down. Number? also contains a large am,ount of argil,­
Iaceous material. Numbers 6 and 7 together represent a tran­
sition phase froro the Maq')loketa shale ' to the Niagara dolomite. 
A few fossiis were taken from the layers of numbers 6 and 7 
among which were Orthis testudinaria, Leptaena rhomboidalis, 
Zygospira sp. and the pygidium of ,a. trilobite resembling Oaly­
mene mammilata Hall. No traces of fossils could be seen in 
tlle .beds below number 6 of the section. I The materials of num­
ber 7 have been, worked to som,e extent as a quarry horizon, 
supplying stone for local .use. 

Fig. 69 View showing the u~usual chara~ter of transitio~ beds at ' the upper 
, 'portion of the Maquoketa shale; near Bellevue. The cap a~ the 

. !, sum,m:it i s I;'ja,gara .. 

It I seems. probable that numbers· 6 "and ' 7 of the section rep­
resent ,the typical transition ,beds bel()w th:> Niagara which are 
well- developed . iIi · the counties ()f Delaware* and Dubuque. t 
These , same beds are well exposed near the top of the bluff 
ahout one-half mile south of Bellevue, where they attain a 

'Calvin; Iowa Geol. Surv., Vol. VIII D. 141. . 
tCalvin and. Bain: Iowa Geol. Burv ., Vol. X p . 4U. 
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thickness of thirty or thirty-five feet. They bear no fossils, 
but th0ir chancteri tic mariner of weathering may be clearly 
seen at the latter outcrop. See Fig. 69. 

On following up the bed of a small stream that crosses the 
wagon road near the southwest corner of section 14, Prairie 
Spring township, there are passed over 'about fifty feet of blue, 
plastic shale. This body of shale is succeeded by about thirty 
feet of yellow, rather fine grained magnesian limestone, in thin 
layers which contain Orthis t esttbdina1"ia. These layers also 
represen t th transition beds of the Maquoketa. They are 
overlain by a ledge of massive dolomite forty feet in thickness 
which belongs to the Niagara series. 

Along Mill creek, near the east side of section 1, Richland 
Lown.ship, the Maquoketa transition beds are well developed. 
Fragments of these materials are conspicuous in the talus 
heaps at the foot of the ledges and along the beds of the 
streams. In every place where the uppermost strata of the 
Maquoketa are exposed over the north half of Bellevue town­
ship and in the townships of Prairie Spring and Tete des Morts 
t.he transition beds have a thickness of thirty or more feet. At 
none of these points were any of the fossil-bearing shale anti 
limestone layers seen; nor were any fossiliferous fragments to 
be found along the channels of the streams, as they are in 
regions where the fossiliferous phase of the Upper Maquoketa 
deposit is uormally developed. 

About two miles south of the town of Bellevue the fossil­
bearing layers of the Upper Maquoketa are encountered along 
the bed of a stream that joins the river in the southeast quarter 
of section 29, township 86 north, range V east. On walking up 
the channel of the stream a thickness of about 80 feet of blue 
colored, te1}acious shale is encountered. This is overlain by 
a bed composed of alternating bands of shale and limestone 
which have an aggregate thickness of about twelve feet. Both 
the calcar eous and the argillaceous layers are crowded with 
the characteristic fossils of the Upper Maquoketa stage, among 
which Plectambonites se1"icea" Rafincsquina, altenwta, L eptaena 
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unicostata, Orthis occidentalis, O. testudina'ria, Rynchot1"ema 
capax and Tentaculit es sterlingensis are abundant. The tran­
sition layers were not observed at this place. 

This fo siliferous phase of the Upper Maquoketa layers 
appears again along Duck creek, in the southern portion of 
Bellevue township. Numerous rock fragments resembling a 
brachiopod coquina, which came from this horizon, were seen 
in the bed of Pleasant creek and along the channels of thn 
tributary h'eams over the north half of the township of Wa, h­
ington. 

N ear the middle of the north half of section. 16 in the last 
named township, there is an excellent exposure of the uppermost 
layers of the Maquoketa beds. They outcrop in the banks of a 
stream on the west side of the wagon road and resemble quite 
dosely the beds at Patterson's spring near Brainard in Fayette 
county. This is one of the most favorable places of our area 
in which to collect the fossils belonging to the Upper Maquo­
keta horizon. The indurated layers are four to six or 
eight inches in thickness and the intervening seams of shale 
are almost as crowded with fragments of shells as are the 
calcareous bands. The following forms occur in great . abun­
dance : Strophomena resembling S. nutans, an undescribed 
species of Strophomena, Orthis occidentalis, O. testudinaria, 
Rynchonella (?) anticostiensis, Rhynchotrema capax, Byssony­
chia radiata and a small, branching monticuliporoid. There are 
here no well developed transition beds between this fossil-bear.­
ing zone and the Niagara limestone. 

Another good exposure of the upper layers of the Maquoketa 
deposits occurs in a ravine south of the wagon road near the 
middle of the south side of section 24, township 85 north, range 
V e::lst, one fot rth mil e southwest from the town of Green Island. 
There is given below a section of the beds encountered in thi 
exposure: 

FEET. 

6. Heavy layers of yellow dolomite, coarse· grained and some· 
what crystalline, carrying traces of a few fossils..... . ..... 15 

5. Bed composed of very uneven and irreQular layers of yellow 
colored dolomite, two to four inches in thickness, which 
are cut at freq 1lent inteTv~l~ by con~Dicuf)l1s chert h:tnd~ 

twn to thr.e inches thick...... . . .... ...... ........... 25 
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(. Bed of yellowish, rather finll-~rained dolomite, free ' from 
. chert, in layers that were· originally eight to twenty-four 

inches in thickness, bu t whicn have weathered into. narrow 
bands one to one and one-half i~ch.. .. .. . .. . .... .. . ...... 9 

3 . Layer of blue .colored shale . ...... .. .......... . .. ......... 2 
·2. Bed composed of alternating shale and limestone layers'whicb 

carry in abundanc.e the charac,teristic Upper Maquoketa 
fossils..... .. .. . ..... ... ......... .. ... ......... .. . .. . .. 20 

1. Blue colored, ten acious shahl , with ou t planes of stratifica­
t ion , carrying no fossils, but containing numerous nodules 
of .i ron pyrites .... . ... .... . . "'." .. ,. .. . ........ . .. .... 25 

In the above section numbers 1 to 3 inclusive are the typical 
Upper Maquoketa deposits. Number 4 differs in lithological 
appearance a:p.d in its, mode. of weathering from the transition 
beds further north and ,it seems probable that this member re­
presents the basal layer of the Niagara limestone as those 
materials are ,developed in the southern portion of Jackson 
county . . No fossils could be found · in this member, but it is 
quite uniformly present to a variable thickness -qnderlying the 
chert-bearing horizon., Number ,5 of the section is character­
ized by the presence of ,numerous bands of chert, which are 
intercalated between narrow layers of coarse-grained, earthy; 
yellowish colored dolomite. It is a well .. marked horizon in the 
lower portion of the Niagara deposits over the greater portion 
of our area. 

About one mile west .of. Sabula, 'the , 'upper portion of. the.. 
Maquoketa appears near the top of the bluff just south of 
where the wagon road passes up the hill from the ' bottom land. 
There are about eighteen feet of the Niagara at the summit 
of tlll's bluff, below which outcrops twenty-five feet of yeUowish­
grEiy, non-fossiliferous, impure limestone Which presents many 
of the characters of the transition beds. This exposure is on 
the south slope of an arch that extends with a trend slightly 
south of an east-west direction from Savanna, Dlinois, to near 
the east side of Fairfield township in Jackson county. Below 
the transition beds .the surfac~ inclines gelftly .down to. the flood 
plain-of the river' through a vertical distaD'Ce ·of sixty-five feet. 
The gentle slope i '. so completely sodded over that few outcrops 
of the plastic shale are to be seen. .' 

• II 
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In the north part of the town of Savanna, across the river 
east from Sabula, the upper beds of the Maquoketa appear near 
the top of the bluffs almost 100 feet above the water. The 
fossil bearing layers are here well ' developed and contain 
Streptelasma corniculum, numerous biscuit-shaped colonies of 
some bryozoan, a branching monticulipQroid, Leptaena uni­
costata, Plectambonites sericea, Rafinesquina alternata, Orthis 
occidentalis, O. testudinaria, O. biforata, Rhynchonella? anti~ 
costiensis and Rhynchotrema capax. This zone is separated 
from the very cherty horizon of the Niagara by a bed of 
yellowish, non-fossiliferous, rather fine grained dolomite foul' 
to seven feet in thickness. 

The fossiliferous phase of the upper beds of the Maquoketa 
appears again about eight miles west of Sabula, in the south­
west quarter of section 13 in Van Buren township. A weathered 
bed of blue shale along the roadside furnished Leptaena uni­
costata, Plectambonites sericea, Orthis occidentalis and 
Rhynchonella? anticostiensis. This same phase of the Upper 
Maquoketa layers may be seen at a number of points in the 
wagon road which crosses the north half of section 23. At 
these outcrops the biscuit shaped bryozoan colonies are abun­
dant. Some of these are flattened masses from two to five 
or six inches in diameter. Others have a more narr'ow cylind­
rical form, four or five inches in length, which shows at intervals 
rather deep annular constrictions as if the colony had experi­
enced unfavorable conditions for growth which alternated with 
periods of more rapid development. Associated with the above 

. were Streptelasma corniculum, Plectambonites sericea, Orthis 
occidentalis, O. testudinaria, O. whitfieldi, Zygospira modesta, 
Rhynchonella? anticostiensis, Rhynchotr-ema capax, Byssony­
chia radiata, Cyrtolites ornatus? and fragments of large indivi­
duals of a trilobite belonging to the genus Isotelus. One-half 
mile north of the town of Preston a bed of blue shale appears 
in the roadway and along the banks of a ravine near the foot 
of the hill bordering the old Goose Lake Valley. The fossils 
at this place are similar to those found in section 23, but 
aneroid readings gave the elevation at two points of the latter 
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outcrops as respectively ninety and 115 feet higher than that 
of the exposure near Preston. 

The upper portion of the Maquoketa beds is again encountered 
about four miles west of Preston, near the southwest corner of 
section 26 in Fairfield township, at an altitude eighty feet above 
the Preston exposure. The fossil-bearing layers are not ex­
posed at this place, nor do fossiliferous rock fragments appear 
in the bed of the stream. However, a body of blue shale, the 
top of which determines a zone of springs, can be seen under­
lying the thin bedded cherty phase of the Niagara. 

Fig. 70-Small fall due to hard layet; u~derlain by weaker beds. Photo by 
l al Yl n. 

In the channel of a stream that crosses the soutHwest quarter 
of section 28 and the southeast quarter Gf section 29, Fairfield 
township, the upper layers of the Maquoketa outcrop almost 
continuously for a distance of sixty rods. The beds include 
the very fossiliferous horizon of alternating shale and limestone 
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bands. In the eastern portion of the exposure the layers in­
cline quite uniformly towards the east, · almost with the fall 
of 'the stream. At a few points they dip strongly towards the 
north at an angle varying from 15 to 35 degrees. 

The floor of the stream channel is cut by numerous small, 
parallel joints that extend in a nearly east and west direction. 
These are crossed by another series of fissures trending at about 
right angles to the first. The Joints are from ten to fifteen 
inches apart, and were doubtless induced by the local strains 
of tension at the time the deformation of the strata took place. 

In the west half of the outcrop the layers are thrown into 
numerous small folds such as are developed in the crumpling of 
shaly materials under the influence of lateral pressure. In 
many places the layers are inclined as much as 45 degrees. 
At three points along this portion of the outcrop, the inclined 
Maquoketa layer::; may be seen abutting against a vertical wall 
of Niagara limestolle. The Niagl:l-ra beds are not in all cases 
level, but their departure from the horizontal is not great, nor 
does it seem to bear any relation to the arching and dipping of 
the adjacent Maquoketa layers. . 

There seems no doubt that at these points the Maquoketa 
shale had suffered erosion prior to the deposition of the Nia­
gara sediments; that the later materials occupy a channel of 
erosion and are separated from the Maquoketa deposits by an 
unconform·t, of overl ap. The elevation of the Upper Maquo­
hta layers here is 95 feet higher than that of the rocks of the 
corresponding horizon on th~ border of the Goose Lak~ channel 
near Preston. 

The most westerly exposure of the Maquoketa shale in the 
south half of the county occurs at the western extremity of the 
anticline referred to above, in sections 29 and 30 of Fairfield 
township. Aneroid r eadings at both places gave the elevation ' 
here 175 feet above the old plain at Preston. The layers are 
best seen outcropping · along .the sma)ler affluents that flow 
southward to the major stream in this regioa. 

Near the middle of the south side of section 29, the Upper 
Maqnoketa beds appear in an · unusual relation to deposits of 
the later Paleozoic series. Across the north side of section 32 
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the south side of a stream is bordered by a somewhat loess 
covered bluff of Niagara limestone rorty or more feet in height. 
The low bank on the opposite- side of the stream is composed 
of sandstone of the Des Moines stage. This sandstone ledge 
extends for a distance of thirty rods and has a height of eighteen 
to twenty-five feet. On following up the bed of a lateral 
stream that has cut through this ledge of sandstone, the 
arenaceous material soon gives place to shale, and a thickness 
of thirty-five feet of the Maquoketa beds may be seen within 
a distance of as many rods. The phase exposed here repre­
sents the upper, alternating shale and limestone layers that 
carry very numerous fossils . Some of the bands are composed 
largely of shells of a few species, and similar fossil zones recur 
a number of times. The following forms were collected at this 
place : Sh"eptelasma corniculum, Orbiculoidea ~ sp., Stropho­
mena incurvata, S . planumbona, Strophomena sp., Plectam­
bonites sericea, L eptaena unicostata, Rafinesquina alternata, 
Orthis occidentalis, O. biforata, O. testudinaria, O. whitfieldi, O. 
proavita, Zygospira modesta, Rhynchonella? anticostiensis, 
Rhynchotrema capax, T entaC1tlites str' i'lingensis, Byssonychia 
radiata, Pterinea demissa, Megaptera sp., Modiolopsis sp.,. 
Cyrtodonta ~ sp., Lophospira p., Liospira sp., Bellerophon sp., 
Orthoceras sp., Calymene senaria and Isotelus gigas? 

These fossils are typical of the upper layers of the Maquo­
keta beds in the counties of Clinton, Dubuque, Clayton, Fayette, 
Winneslllek and Howard wherever in those areas the upper 
fossiliferous phase is developed. Professor Calvin" has shown 
that they are also similar to the fossils of the corresponding 
horizon in southeastern Indiana and southwestern Ohio. 

Summary.-Of the deposits of the Maquoketa stage there are 
present in Jackson county only the Upper Maquoketa beds. 
The formation is argillaceous with the exception of twenty to 
thirty-five feet of the dolomitic transition beds or of fossil­
iferous, alternating shale and limestone bands. The total 
thickness of the Maquoketa beds in our area does not much ex­
ceed 100 feet. The thickness of the Maquoketa deposits in­
creaRes towards the north, attaining its maximum in the 

'Calvin: Iowa Geo!. Sun., Vol. VIII, p In 
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counties of F ayette, Clayton and Winneshiek. It then de­
creases rapidly towards the northern border of its exten ion 
in the state. In the southern portion of the Maquoketa area 
only the Upper Maquoketa beds are developed. In the ex­
treme northern portion of its outcrop, the argillaceous part of 
the upper bed has faded out and there are represented only 
the calcareous, fos'il-bearing horizon and the transit.ion beds 
of the Upper Maquoketa, and beds corresponding with the 
Lower Maquoketa of Duhuque county. . 

SILURIAN SYSTEM. 
Niagara Series. 

The Niagara lime tone forms the foundation rocks upon 
which is spr ead the mantle of Pleistocene materials over more 
than five-sixths of the surface of Jack on county. Its mas ive 
courses may be seen bordering all of the largel' streams and 
many of the smaller water course in the region outside the 
limits of the Ordovician depo its. They stand in precipitout:> 
ledges and steep escarpments, more than 100 feet in height, 
at points along Bear creek in Monmouth township; Brush creek, 
in Perry; in the vicinity of the "caves", in the township of 
South Fork; and at a number of other points over the area 
under consideration. 

HOPKlNTON STAGE. 

With the exception of a deposit of limited extent in Brandon 
township, all of the strata of the Niagara series in our area 
belong to the subdivision 1m own a the Hopkinton stage. These 
consist for the most part of very heavy layers, two to six or 
eight fe et in thickness, which are but illtperfectly separated by 
·planes of stratification. They represent the basal portion 
of the Niagara limestone, the horizon of P entame rus OU£Ol1g1OS, 

aud the Cerionites and crinoid beds that immediately succeed 
the Pentamerus layers. 

The basal beds outcrop in the west bluff of the Mississippi 
river, almost continuously, from section 1 of Bel levue town hip 
to the southeast corner of Union. They appear just across the 
ri ve r from Sabula in the north part of the town of Savann~. 
Th e~T may be seen along- the border of the Maquoketa shale in 

39 
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Van Buren and FairfieM townships and they are exposed in 
the banks of all of the important streams that render tribute 
to the Mississippi river in Jackson county. 

Typical Expos~£res.-A section of the beds exposed in the 
banks ' of a small stream near the middle of the south side of 
section 24, in Washington township, was given under the dis­
cussion of the Upper Maquoketa layers. At this place there 
is to be seen, overlying the uppermost zone of the Maquoketa, 
a bed of yellow, non-fossiliferous dolomite which is rather fine­
grained in texture and is free from chert nodules. This zone 
varies in thickness from as low as four or five feet to as much 
as ten or twelve. It is generally present as the basal member 
of the Niagara limestone. It is probable that this zone corre­
sponds with the basal Niagara beds of Calvin, which are better 
developed in Dubuque county. 

Overlying the above member there is quite uniformly de­
veloped a bed of yellow-colored earthy dolomite, in rather thin 
layers, between which, at intervals of a few inches to one or 
two feet, there are intercalated bands of chert. These cherty 
beds have a thickness of eighteen or twenty feet and are especi­
ally prominent in the southeastern part of the county. They 
are conspicuous near the middle portion of the bluff from 
Sabula southward to Elk River Junction, in Clinton county, and 
they appear towards the top of the ledge at Green Island. 

In ection 36 of Washington township the dip of the strata 
brings this horizon down to the level of the flood plain. A 
creek that flows eastward through sections 2 and 1 of Iowa 
township, joining the river in section 6 of Union, shows no 
Maquoketa shale throughout its entire length. A quarry is 
worked in the Niagara limestone near the northwest corner of 
section 1, and the Niagara layer are clearly exposed at the 
level of the water near the middle of the east half of the same 
section. In section 13 of the civil township of Union, an arch in 

. the strata once more brings the Maquoketa beds many feet 
above the water level. Along this anticline west of Sabula, the 
Niagara cliff recedes from the river for a distance of more than 
two miles. South of this line the strata dip strongly southward 
so that at the extreme southeast corner of the county, the 
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Maquoketa has generally disappeared from. the bank of the 
river, and 'the Niagara is exposed a1most to the level of the 
flood plain. The strong arching of the strata, and the relation 
of the cherty beds and the underlying even-bedded zonp. to the 
upper lay;ers of the Maquoketa, are well shown in the north 
part of the town of Savanna, in Illinois. 

Near the middle of the southwest quarter of section 30 in 
Union township, a ledge has been worked in the lower beds of 
the Niagara expo ing a quarry face twenty feet in height. 

Fig.71-Lowermost, cherty beels of the Niagara limestone in a quarry in the 
southwest quarter of section 30. Union township , 

Bands of chert, two to four inches in thickness, are con . pieuou, 
in the upper balf of the ledge. See figure 71. The stone is 
a yellowi h-brown dolomite, in original layers six to eight inches 
in' thi ckness, whicb on weathering are divided into bands o~e 
to two inches tbiek. Traces of a few coral remains were found 
at this place. 
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In p~ss'ing Up the hill' that borders th~ old Goose Lake ch~n­
nel, about o:q.e-half mile north of , Preston" a thlcknel:ls of 
fourteen feet 0,£ chert-bearing layers is ' well exposed at a hori­
zon twenty feet above, the outQrop of Maquoketa shale de­
scribed above. The rock here ~s a yellowish-brown, somewhat 
granular dolomite, in layers three to six i:p.ches in thickness. 
BetweeI). these qands there are int,ercalated seafu", of chert 
about equal in ,thickness to the layers of limestone. The strata 
here dip strongly toward the east and are inclined at a lesser 
angle towards the north. The layers carry no recognizable 
fossils. They represent the upper portion of .the cherty beds. 
Residual cherts are abundant on the slopes in the roadsides 
and overlying the ledges in this vicinity. Near the crest of the 
next hill, a few rods further north, there is an outcrop in which 
the layers are heavy and contain a large number of small indi­
viduals of Pentamerus oblongus, and several species of corals . 
This Pentamerus horizon is about seventy-five feet above the 
top of the 'Maquoketa shale exposure that was seen at the foot 
of the hill about forty rods further south. The dolomite of this 
horizon is very granular and yields readily to weathering. In 
the upper part it is so thoroughly decomposed that a spade can 
be easily pushed down into the top of the beds. 

The chert-bear:ng beds are al 0 well exposed at the cross­
roads near th e middle of section 22, of Van Buren township, and 
at a fewother points in this vicinity, at a horizon not far above 
the top of the Maquoketa shale. The character of the materials 
here is similar to that of. the beds exposed north of Preston. 
The layers also are strongly inclined, but the direction of dip 
is different in different parts of tll e 'outcrop. The cherty beds 
can be seen again in the hi ll near the southeast corner of sec­
tion 27, in Fairfield township, a few feet above the Maquoketa 
shale outcrop in the bed of the stream. 

Along the road crossing the north half of section 20 and the 
efLst half of 19 of Van Buren township, the granular phase ,of 
the dolomite' appears in loW' cliffs to a height of thirty to for ty 
feet. The beds are ' thick 'and do ' not ' weather into dis tinct 
layers. They carry numerons corals, among which , H alysites 
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catenulatus, Favosites favosus and Favosites sp. are the most 
common. Thi~" 'coarseiy gr~nular" i>4a'se . appear's again in se(;­
tion 16 of the same tow.nship. ' 

Over the' north half o'f the county the iower beds of the 
Niagara are harder and !p.on; crystalline than in the south­
eastern portion., They do not yield readily to weathering, but 
stand in precipitous cliffs ' near the crests of the hills that 
bound the stream channels. In the lower portion there is a 
considerable amount of chert, above which, at the horizon ' of 
the somewhat granular beds' further south, the layers are hard 
and enduring and carry numerous corals. On weathered sur­
faces these strata show rather thin layers in which Halysites 
catenulatus, Favosites favosus, tyellia americana and Syringo­
pora sp. are not rare. The beds appear in the east half of sec­
tion 18 of Prairie Spring township, 

Tbis horizon probably corresponds with the Syringopora 
beds described by Calvin * in the report on the Geology of 
Dubuque county, A quarry near the northeast corner of the 
southwest quarter of section 20, Iowa township, shows the 
following succession of layers: 

7 . 'Bed of decayed, earthy . yellow dolomite, containing much 
chert; the bedding planes destroyed by the breaking down 

FEET. 

of the rocks on weathering...... .. .. .. .. . .. ........... 10 
6, Ledge of yellow colored d olom ite. very cherty. weathering 

in fO layers about one inch in thickness . . . . ' . . .. . . ... . .., 3 
5 , Layt.r of very cherty dolomite .. . , ......... ' . . . . . . . . . . . . . . . 2Y. 
4 , Layer of earthy dolomite, with chert. .. .. ........ . , . . .. ... , . 2 
3. Bed of yellow dolomi te bearing, near the center. a band of 

chert two .inches in thickness. Weathering into thin layers 
one to two inches thick .. . ' . .. .. .............. ..... ....... 2~ 

2. Layer of yellow dolomite', free from chert. . . . . . . . .. , . . . , . . 1 Y. 
1 , Yellow colored, rather fio'e grained dol omite. without chert, 

in a single layer. ' . . . ... : ........ . .... . ,', . ' ., . . . . . . . . . 2 

The above section is repr esentative of the basal beds of the 
Niagara limestone. The lower part of No. 1 is very close to 
the top of the Maquoketa 'shale. ' Numbers 1, 2 and 3 represent 
the Iion-ch~rty, rather fi ne-grained ' and even-bedded layers at 
the ' 'very base ' of the Niagara. ' Numbers 4 to '1 inclusive ·repre­
sent the chert bearing layers which lie 'a ,few feet 'above the 
M~rnl(\k-p+a. 

•. *Calvi'o' and Bain: Iowa Geo'], Surv., Vol. X. Pi>. 416 and '447. ' " 
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The above outcrop i's along the line of the anticline that ex­
tends westward from Sabula, whic.h accounts for the lower­
most Niagara beds being brought to the surface at this point. 

Near the southeast corner of section 10, Butler township, a 
quarry has been opened in a hill on the north side of the wagon 
road, showing a vertical face thirty feet in height. The material 
is a yellow, non-fossiliferous dolomite. In the upper half of 
the exposure the layers are from three to six or eight inches in 
thickness. Lower down they thicken to as much as eighteen to 
twenty-four inches. Cherty materials form conspicuous bands 
between the layers. It seems probable that the beds lwre ex­
posed 'correspond with the cherty phase encount ere.d in the 
southeastern portion of Jackson county. 

A short distance east of the middle of section 21, Otter Creek 
township, a small quarry has been operated in layers which 
contain Halysites catenulatus, Favosites favosus, F. hisingeri,. 
Lyellia ame1'icana and Syringopol'a p. N ear the top of the 
bluff not far from tbe middle of the east side of sectiou 19, 
Tete des Morts township, there were found among the residual 
cherts Plasmopom follis, Alveolites unclosus, H eliolites inter­
'stinctus, H. megastomus, Strom bodes pentagonus, H alysite·s 
ca tenulat'l,ts, Favosites favosus, F. niagarensis and Orthis 
flab ellulum . 

Near the middle of section 32, Richland township, ledges of 
Niagara limestone twenty to fifty feet in height, bound the 
channel of Fa~'mers creek. These beds contain the corals Haly­
sites catenulatus, Favosites favosus, F . niagarensis, Lyellia 
americana and a species of Syringopora. This coral zone is 
quite generally present at a horizon a few feet above the cherty 
pbase of the lower Niagara beds. It doubtless corresponds 
with the Syringopora tenella beds of the Dubuque county re­
port. 

Along a ravine near the southeast corner of section 30, in 
Richland township, numerous corals are found among the chert 
fragments and residual materials. Among these the following 
are abundant : Halysites catenulatus, Favosites favosus, F. 
hisingeri, F. niagarensi$, Lyellia americana, H eliolites inter­
stinctus, Cannapora annulata, Syringopora sp., Amplexus 
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shumardi, Strombodes sp. and CystiphyUum niagarense. There 
seems no doubt that these corals came from the horizon of 
Syringopora tenella. This coral zone in our area varies in 
thickness from twenty to thirty feet. It occurs above the cherty 
phase and underlies the horizon of Pentamerus oblongus. 

The Pentameru.s oblongus beds consist of massive dolomite 
layers which are pre-eminently the cliff-forming ledges of the 

Fig 72 - Quarry furnishing stone for lime burning at Hurstville. 

Niagara limestone in the county. The large lime works in our 
area quarry the upper portion of the Pentamerus horizon and 
the overlying beds containing crinoids and Cerionites dacty­
lioides. Below is given a section of Hurst's lime quarry east 
of the river, at Hurstville. 

3. Ledge of somewhat decayed, yellowish. brown dolomite, 
weathered into Jayers from a few inches to tbree or four 

FEET. 

feet thick; containing Cerionites, crinoids and Pentamerus 15 
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" .. " ,', - \ \ ' .. . FEET. 
2. Massive ledge of yellow dolomit'e, imperfectly 'separated into 

layers ~iJ: to' eight feet in thiCkness, which contaih crinoids 
aDd Ha,lysites and P'avosites besides numerous individuals 
of Pentamerus , . .. .. , .. ..... .. ..... , .. . .. , .......... . .. " , 30 

1. Ledge of buff ~olored dolomite crowded' with ra~her small 
individuals of Pentamerus oblonzus ."., . .. " .... . ',. ... 8 

The above ledge outcrops along the river for a · distance of 
twenty-five rods. The entire thickness is used for lime burning. 
Below the first member of the section there occurs a heavy 
ledge, ten or twelve feet in thickness, which contains chert ill 
considerable quantities making it unsuited for manufa;cture 
into lime. In ,the old quarry on the west side of the river there 
may be seen practically the same succession of beds as in the 
section given. The following fossils were 'collected from this 
quarry zone at Hurstville. Cer'ionites dactylioides, H alysites 
catenulatus, Favosites favosus, Syringopora sp., Zaphrentis 
stokesi, Ca'f'yocrinus ornatus, Culicocrinus sp .. , P entamerus ob­
longus, P. pergi'bbosus, P. maquoketa, M e1'istina nitida, Atrypa 

, 1'eticularis, Spirifer radiatus, Buca,nia, chicagoensis, Pleuroto­
maria occidens, Mandaloceras sp., and the form described by 
Whitfield as D'iscocems conoideus. 

The lime quarry of O. W. Joiner, located near the middle of 
the south side of section 20, South Fork township, is operated 
in beds which correspond with tbose at Hurst's quarry, From 
the upper balf of Joiner's quarry there were collected Ce'rionites 
dactylioides, Halysit es catenulat'/,~s, Favosites favosus, F, hisin­
geri, casts of Zaphrentis sp, and Lyellia sp., Culicocrinus sp., 
Melocr inus Rp., Stropheodo::lta sp., Or-this bifo rata, P entamerus 
pe'/'gibbo ' US, P. maquoketa, Stricklandinia castellann, Meristina 
sp. and fragments of a small species of Orthoceras. From the 
lower portion of Joiner's quarry the following were ·taken: 
Cer-ionites dactylioides, Favosites favosus, Zaphrentis sp., Melo­
crinus vo'neuJi, Culicocrinus sp., L eptaena rhomb.oidalis, Orthis 
biforata, P entamerus oblongus, Strickla'Y}dinia castellana, 
Amphicoelia leidyi, Bucania chicagoensis, Platystom g, niagaren­
sis, Discoceras conoideus and Illaenus impemtor'. 

The beds r epresented in this quarry exposure are present in 
the bluffs that border the streams in all ,of this portion of 'the 
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county. These rocks form tbe rampart that more or less con­
tinuously bound the South Fork of the Maql10keta river. They 
appear in the weathered tower along Bear creek in the 
vicinity of Mill Rock. They stand in steep escarpments at the 
"caves" in South Fork township, and along Bru. h creek in sec­
tion ] 4 of PC>;T', In short. wherever in the county very pro­
minent cliffs are formed by Niagara ledge alone, the presence 
of the beds of tl1is horizon may be looked for with confidence. 

Fig, 7& - Lime q uarry working tile Pentamerus horizon of the Niagara linlo­
stone, section 20, South Fork township 

In the guan." of the Key tone Lime Compan.,', near the 
middle of the west half of section 32, Monmouth townsbip, the 
ledges worked embrace th e ahove mentioned bed' and include 
a layer of Pentamems limestone, eight feet in thickne ,whiclJ 
occurs below number 1 of th e Hurst ql1aI'l'~: section. In thi 
quarry a thickness of forty feet of P en tamerlls heds has former­
ly heen eC':ploited below the base of tbelayers now worked, 
The"e lower beds, however, eontain too mnch chert to be prof­
itably used for lime burning. The:' are largel:' composed of 
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casts and moulds of very large individuals of Pentamerus ob­
longus, many of which can be brqken from the matrix in an al- · 
most perfect condition. From calculations based on the log of 
two wells put down .in the vicinity of this quarry, Mr. L. B. 
Stewart estimates a thickness of sixty feet of Pentamerus-bel;lr­
ing rocks in Monmouth townships and about ninety feet of 
Niagara limestone below the P entameru,s oblon,qus beds. This 
thiCknESS seems to be a little greater than that of the corre­
sponding beds in the eastern portion of the county. 

Fig. 74:-Lime quarry in section 32 of Monmouth township. 

Besides the fossils generally found in the rocks of this hori­
zon there were taken from the Keystone quarry Euomphalus 
tricarinatus Calvin, E. bicarinatus Calvin, Orthoceras crebres­
cens Hall, and Illaenus imperator Hail. 

A hove the l: orizon of Cerionites there occur, in Brandon 
township, some few feet of massive dolomite layers which con· 
tain quite anumher of the more common species of Niagara 
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corals. Tills zone is developed only over .limited areas in the 
northwest portion of Jackson county. At a few points in sec­
tions 9 and 10 of Brandon townsillp it is overlain by the eveu­
bedded quarry-stone layers of the Gower stage. 

GUWER STAGE. 

The rocks of the Gower stage in our area consist of even­
bedded layers of yellow dolomite, without fossils. They out­
crop at only a few points in sections 9 and 10 of Brandon towu­
ship. 

Fig.75-- Building stone Quarry of the Gower stage; near the southwest cor­
ner of section 10, Brandon township . 

A quarry on land owned by Mr. John Archibald, in the south 
banlc of the North Fork of the Maquoketa river near the middle 
of the east side of section 9, has furnished considerable stone 
for local purposes. The section of the layers here exposed is 
given below: 

FEET 

3 Bed composed of thin layers of yellow magnesian limestone, 
two to four inches in thickness, much wtathered. . .. . . ... 0 
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' 2 . Yelfow, rather fine-grained d oloinit'e, in reiular' Iii) ers 'w,) 
tp twelve inches in thickness, showing' numerous fi ne line ~ 

F E E T . 

of lami oation . ..... ,' .. .. . . .. . . .. ~ . .. ... .... .. .. .. ... . ..... . 8 
1. Layers of yellow d olomite, eig ht to eighteen incbes in thick­

ness, finely laminated and splitting readily alon'g the lam-
ination planes ....... .. .. .. .... ... ..... . " ... . g~ 

The stone here is easily quarried and resembles the Anamosa 
type of stone found in Jones county. In its even bedding, finely 
laminated character, and it finely granular texture it differs 
very markedly from-the quarry stone of the Hopkinton stage. 

N ear the southeast corner of section 9, a quarry on land be­
]on.g-ing to l\frB. P. J. Fads shows the even char acter of the 
laye'rs in this horizon. (See figure 75.) The section of the 
quarry is as foll ows : 

FEET. 

3 . Red of w~athered and broken, finely laminaterl laye rs of yel-
low d olomite. one to tbree inches in thi ckre~~.. . .. .. . . ... 4 

2 . Even. fine-grai ned finely laminated lay .. rs, fro m two to 
eigbt or ten inches in thickne~s . . . . . . . . . . . . . . . . . . .. . . . . . . 10 

1 . Three lay ers ef yellowish·grav, lamin a tt'd stone re~pectivel y 

14. JO and J6 in ches in thi ckness.... . .... , .. .. . , .. , 37.3' 

The stone here is of excell ent qt:ality, and is readily access­
ible. It occur s at a horizon a short distance above that ex­
IJosed in the quarry of J. VV. McCul lough, about one-half mil e 
further west. At the latter place the foll owing beds may be 
seen below the surficial materials: 

FEET . 

3 . Layer of hard, ye llowish- gray dolomite .... ' . . ... . ... . .. .. 1)2' 
2 . Ledge of even-bedded finelv la mi na.ted dolo.mite in layers 

two to fou r i nches in thi~kness... . . .... . . . ...... ... . . 6 
I . Bed composed oUayers six t o twenty in ches in thickness. 

fi oe-grainE- d and fi nely la m inated . .. _ . . .. .- .. .. .. _. . . . . .. 7% 

This stone weathers into thin pieces where long exposed in 
conbct witli the gro~nd. but it proves durable whe~l laid in a 
wall. It C?-J. pe quarried ea~ily , and dresse~ read il y i '1to 8l e~ant 

bloqks of any dimensions desired. The layers in this quarry have 
, '" • j... , . 

furnished flagstoI)es 8 x 12 feet x H inches and supplied excel· 
lent bl~c~s for caps, sills, ap.q water ta'bies. A. large proportIon of 
the stone us~d In the western portion of the county cOmes frOID 
the ?-bove menti.oned quarries in the Gower limestone. A thick­
ness of seventy to nine,ty feet .of deposits of the ·Bopki.nton st age 
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intervene between the horizon represented in these quarrie 
and the bed of the North Fork of the Maquoketa river. 

Fig 7G- Quarry stone 01 Gower type which supplies building stone to a 
large portion 01 Butler township. 

DEVCNIAN SYSTEM. ? 

No outcrop of rocks of undoubted Devonian age was seen in 
.J ackson county. A bed' of sand tone and shale which is ex­
posed in th e wagon road near the middle of section 18 in Bran­
don township, about one-half mile north of the village of Cau­
ton, has been tentatively referred to this system. 

The sandstone showed beautiful ripple marks and contain ed 
impres ions of plant remains. No fo iis could be found in the 
shales as at present exposed. P rofessor Norton, * who r·tudied 
tlle outcrop when the beds were better exposed than at present, 
writes as follows concerning this deposit: 

"A yeJl owish-2ray sa::1dston3 outcrops about half a mile 
HortL of Canton in Jackson county. It occupies a p-arrow sbel£ 
in the Upper Silurian ' limestone, sixty feet above tb,e pre~ent 
flood plain of tbe M'aquoketa river, and ,extends east ,and we~t 

*Norton: Iowa Geological Survey. Vol. III. pp, 122-126. 



622 GEOLOGY OF JACKSON COUNTY . 

along the south slope of the hill a distance of about eighteen 
rods. The total thickness as defined by outcrops of the Upper 
Silurian both above and below it, cannot be over twelve feet. 
As shown in a well on the crest of the hill the limestone there 
rises between twenty and thirty feet higher than the sandstone. 
The latter, which occurs in a field in scattered bowlders and 
with one or two ledges a foot or more high, presents nothing to 
differentiate it from perhaps a dozen or more other outliers of 
sandstone in northea tern Iowa. Fortunately, however, at the 
western end of the outcrop on the brow of a hill, a road crosses 
it, displaying a very interesting section. On the west side of 
the road there are noticeable orne small, badly weatherei! 
bowlders of brecciated limestone which, in the structural and 
lithological characteristics of both fragments and matrix are 
indistinguishable from the lower portions of the Fayette 
breccia of the Devonian. Three of these bowlders were found 
and a half dozen rudely oval nodules of quartz with pitted 
surfaces, the latter peculiarly characteristic of the K enwood 
, hale, which in Linn county lies beneath the Fayette breccia. 
On the same side of the road the sandstone is exposed in a 
. mall gully for a distance of nearly two rods. Above this lies 
a stiff gray or greenish unctuous clay, in places highly 
arenaceous, in others nearly free from sand. It extends five 
rods up the hill. This clay had been scraped 'Clean in work­
ing the road and the surface was substantially free from foreign 
material. On the weathered surface· of the clay, fragments of 
silicified f ossils are quite plentiful. They comprise Acervularia 
davidsoni, At1-ypa reticulari" Orthis iowensis, a Stropheo­
donta, several species of Spirifers, one indistinguishable from 
fragments of a Spirifer at Bertram. Specially numerous were 
the rostral portions of the ventral valve of Cyrtina umbonata 
Hall, their preservation being due to the fact that this portion 
of the shell is strengthened by the cardinal area and mesial 
septum. Still more abundant were fragments of simple 
rugose corals and of favositids. 

The occurrence of these remnants of Devonian beds of con­
siderable thickness thirty miles east of their nearest outcrops 
was entirely unexpected. With the exception of the outliers 
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above described, viz. Bertram, Lisbon and on Clear creek in 
Cedar connty, no Devonian outliers had previously been known 
in the state and none had been found in this region resting on 
the rocks of an earlier geological age. It therefore becomes 
necessary to consider and, if possible, to disprove every other 
working hypothesis of the presence of these Devonian fossils 
and bowlders at Canton. Any suggestion of a fortuitous ming­
ling of Devonian drift from northwestern outcrops with the 
sandstone and clay of a Carboniferous outlier was seen to be 
quite untenable. The fragments of fossils were siliceous, speci­
fically identical with forms from the Devonian sandstone at 
Bertram. The distribution of Devonian rocks and fossils was 
exactly conterminous with the outcrop of sandstone and 'Clay 
on the west side of the road, being found along its entire extent 
and entirely absent both above and below. Further, this out­
lier is situated near the margin of the driftless area. The 
drift here is thin and inconstant, forming a thin, pebbly layer 
resting on geest or intermingling with it. No drift appears 
along the outcrop of the sandstone and clay, but seven rods 
farther up the hill the rotten Upper Silurian limestone is over­
lain by a foot of residuary chert and clay mixed with pebbles of 
the northern drift. The bowlders of Devonian limestone and 
breccia show no indication of transportation by water or ice. 
Fossils and breccia fragments are in relief. The surfaces are 
irregular and pitted. The quartz nodules retain their original 
form and their surfaces are vesicular from the dissolution of 
associated calcite. 

To be doubly sure of the relation of the fossils, breccia 
bowlders and quartz nodules to the clay and sandstone, a hole 
was dug in the undisturbed bank by the roadside, giving the 
following section : 

FEllIT. 

3. Soil passing below into clay .. .. .. . . ...... ....... . .... ... ~ 

2. Clay, stiff. reddish-brown, free from pebbles (passing below 
into number 1) ...... ................... . ... . . ..... .. 

1. Clay. stiff. greenish gray. sandy, non calcareous. contain-
ing silicified fragments of Devonian fossils.. .. .. .....•.. l~ 

The fossiliferous clay overlies a sandstone, which in turn 
rests upon a clay, as shown by the fact that a few years since 
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an excavation was made in the middle of the road, and fire-clay 
was found to extend to a depth of SL"'C feet . The intimate 
association of clay and sandstone is shown by the following sec­
tion on the ea t side of the road, where the bank i six feet 
high er than on the western: 

FEET. INCHES. 

6. Soil, passing into loe ss.... ..... . . ............... 1 
5. Loess, fine, buff loam, ratber stiff. with the lower incb 

a transition in colo r and texlure into number 4...... 3 
4 . Clay, fine, white, uncluou" Wilh rounded fragments (If 

sand~loLe . ........ " . .. . . . .. . .. ...... . .. ..... 4 
3. Clay, ligbt brown, r~sembling fire clay................ 2 
2. Clay, light·red, as abOVe;!, with fragments uf reddish 

sandstone ....... . .. " .. . .. .... . . . . . ...... ...... 4 
1. Clay, while, as abuve . ..... .. .. . ...... . ... . ..... . .... 1 

On the same side of the road no Devonian limestone or 
fossils were found. The width of the outcrop is the same, on 
both sides. 

The !itt I d p08it of foreign rock on the brow of the Canton 
bill is full of meaning. Hitherto there ha been no evidence 
that the Devonian sea ever trangressed the present we tern 
ltOundary of the Upper Silurian in Iowa. Tili outcrop affords 
]J1'oof that the ancient shore line must bl'lve extenJed at least 
::1' far east as Canton. It hardly can J'8pre, cnt 1'0eL deposited 
in :-;ome shRl low e tUe):'?, ccnnected wit1l : J.e DeVOllibtl ocean to 
the west. More probably it represents one or more distinct 
beds of the Devonian series e1 ewhere of con iderab1e thickness 
and deposited under oceanic conditions. Quartz nodules are 
common only in the Kenwood shale ', though one i sometime 
found in the Fayette breccia. The hard dr'ab limestone with 
conchoidal fracture which forms the fragments of the Canton 
breccia characterizes a definite horizon of Lower Devonian 
from Davenport to Fayette. It lie above the Kenwood shales 
of Linn county and, where its beds are disturbed, forms the 
lower portion of the Fayette breccia. It demands oceanic con­
ditions for deposition and probably for brecciation. The 
fos sils, if una sociated with sand 'tone and clay, would be re­
ferrf'd to no horizon lower than the coralline heds above the 
breccia. The sandstone and clay are of douhtful position. 
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They may be the Montpelier, or they may be related to the 
arenaceous material sometimes fOlmd associated with the mat­
rix of the Fayette breccia. 

It seems, therefore, highly probable that the strata of the 
Lower Devonian, and perhaps some of the Upper Devonian 
were laid down as far east as the western part of Jackson 
county and have since been removed by secular decay and 
erosion. It is a mere accident that in one place, at least, their 
remains were preserved from the ice invasions on the lee of a 
hill of obdurate Upper Silurian dolomite, at the margin of the 
driftless area." 

In the above discussion Professor Norton presents a possible 
interpretation of the presence of the Devonian fossils and or 
the fragments of Devonian limestone far to the east of their 
normal area of outcrop. There are a few Devonian corals in 
thE' Museum of the Iowa Geological Survey, at Des Moines, 
which were collected by Mr. Lonsdale and bear the locality 
label "One-half mile north of Canton, Jackson county." These 
were doubtless taken from the deposit described by Professor 
N orton. Unfortunately the rocks at this place can be studied 
a.t present over but a very small area and they are at best very 
imperfectly exposed. No fossils couJd be found at the time 
of the writer's visit. The sandstone and hale do not differ 
in any appreciable way from those seen in outcrops that are 
unhesitatingly referred to the Des Moines stage. Professor 
N orton has also stated a great difficulty in this connection in 
that these Devonian corals and other fossils do not normally 
occur associated with such beds of sandstone and shale. Inai:l­
muc:h as Professor Norton studied this deposit under much 
more favorable conditions of exposure than the writer, it 
seemed be t to give the interpretation of the facts as he pre­
sented them. 

CARBONIFEROUS SYSTEM. 
Upper Carboniferous or Pennsylvanian Series. 

DES MOINES STAGE . 

A number of outlier of Des Moines andstone and shale 
occur within the border of Jackson ·county. Individually they 
are of but a few acres in extent, and generally are of no great 

(0 
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\'el'tical tbiclme ". One of the largest .. andstone beds is found 
in section 31, 3:2 and 33 of Monmouth township, about three 
miles . outh of tlle town of Monmouth. This outlier was first 
de 'cl'ihed hy P1'ofesso l' Herbert Osborn,'" and later by Pro­
fe SOl' N olton, t 

'rll e ledge extends interruptedly fQ1: a distance of more than 
two mile>;, in a northeast-southwest direction. It . lies in the 
form of a crescent somewhat parallel with the course of Bear 
creek, and on ly a 'bort di tance south of that stream. It 
occupies a pre-Carboniferous valley eroded in the Niagara lime­
, tone. Tbi .. depl'e .. 'ion ha a width of fifteen to twenty rods 
Hnd a depth helow the tops of adjacent Niagara ledges of fifty 
or more feet. 

On the ,,~e, t ide of the wagon road, neal' the outheast cor­
llPL' of . ection 3], a thickness of thirty feet of sand .. tone is e~­
po,'ed. The ledge consist of hard Jayers, one to four feet in 
thirlme.' ., "hi 11 in places appeal' mas ive and show very dis­
tinct eros -bedded structure. In the cone pondino' bank that 
borderf" thi.s small stream on the we t there outcrops nearly 
a, great <1 thickness of the sand tone, At the bottom of the 
nE' ~::' }f oines ledge at thi place the 'an I tone merges into a 
coarse, pebbl~' conglomerate which is eight to twelve inche or 
more in tbicknes. The pebble are mostly rounded nodule 
of chert which vary from one to three and one-half inches in 
diameter. They were probably derived from the decay of the 
Niagara ledges during the lono' interval of pre-Carboniferou ' 
ero ion. uch a pebbl~' conglomerate at the base of the deposits 
of the De Moine. stao'e ha been found at other point in Iowa, 
and it i. very COlUll.10nJy encountered at that horizon further 
east and soutb ill the state of Illinois. 

The water. of Bear creek have cut out this sand tone ledge 
from the we. t ha If of section 33, but near the middle of the 
north Italf of tllis . ection the north end of the outliel' i . well 
exposed. The stone is iron-stained and the layers are hard 
and enduring. r'J.'hey have been quarried at a number of points 
for local u. e. '"Vhere the ledge is cros ed by a small stream, the 

"Osborn: Proc. Iowa Acad', Sci., Volume T, Part 2, p.1l5, 
tNorton: Iowa, Geo!. Survey, Vol. Ill, pp. 128-130, 
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thickness ill about twenty feet. The basal conglomerate does 
not appear a t this place. There are few fos sils to be seen, and 
no shale i.s found associated with the sandstone layers in this 
deposit. 

In the northwest quarter of section 17, Brandon township, 
• there outcrops a ledge of sandstone overlain by a bed of plastic 

shale, both of which were thought to belong to the Des Moines 
stage. The exposure is in a ravine, on land owned by Mr. 
Charles Ross. The shale is two and one-half to three feet in 
thickness and is quite plastic. Some of this material was made 
into brick by Mr. Lyman Par~hall, of Canton, and was used in 
constructing an arch for a charcoal oven. The brick endured 
the heat of burning the charcoal in this oven for a period of 
fifteen years . This outlier is less than one-half mile north and 
three-fourths of a mile east of the sandstone and shale exposure 
which Professor Norton r eferred to the Devonian system. It 
is possible that these beds also represent Devonian deposIts, 
but there were found no fossils to indicate the age, and, since 
the lithological characters of the materials resemble those of 
the Des Moines stage rather than the Devonian, the beds are 
considered as belonging to the Carboniferous system. 

In the southeast quarter of section 9 of Brandon township, 
there may be seen, in the roadway, near the top of the hill on 
the south side of the river, a low ledge of Des Moines sandstone. 
On turning east into the lane leading from the main road to the 
house of Mrs. P. J. Eads, a thickness of five feet of sandstone 
is passed over. At this place the sandstone occupies a de­
pression in the quarry stone beds of the Gower stage. This out­
lier of sandstone is about one-fourth of a mile north, and one 
and three-fourths mile east of the last exposure mentioned 
above. It is about on a line with that deposit and with the 
sandstone and shale outlier qne-half mile north of Canton, as 
will be seen by referring to the Geological map of Jackson 
county accompanying this report . 

. Near the southeast corner of section 13, Maquoketa township, 
a very pretty C!lrboniferous outlier is exposed in the slopes on 
both sides of a stream that crosses the wagon road along the 
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east line of this section. A thickness of fifty feet of reddish­
brown, coarse-grained sandstone outcrops below the mantle of 
Pleistocene materials. On following down this stream, towards 
the west, there appear reddish colored sandstone layers alter­
nating with beds of gray or drab colored shale. The base of 
the outlier may be seen resting on a ledge of Niagara limestone. • 
The total thickness of the shales and sandstones l in this outcrop 
exceeds seventy feet. 

About one mile south of the latter exposure the following 
layers outcrop along the north bank of a stream . and in the 
wagon road, in the southwest quarter of section 19 of Fairfield 
township and the east-central portion of section 24 of Maquo­
keta: 

FEET. 

9 . Bed of gray sandstone, much decayed .. .. ............ . ...... 6 
8. Purplish colored, d ry, fissile shale. . . .. . ... . ............ .. 4Yz 
7. Reddish gray sandstone.... .. . . .. . .. . . . .. .. .. . .. . .. . . . ..... . 2 
6. Bluish colored shale .......... ... ........ . ..... . . ..... . . .. ... I 
5. Sandsto'ne ........... .. . ..... . .. ....... .. .... .. ..... . . . . . . . 3 
4 . Band of slate colored, dry shale, breaking into thin bits on 

weathering. . . . . . ... ... . ..... .. ...... .. .. ...... ... . ..... .. % 
3. Bed of iron-stained, coarse-grained sandstone, in layers one to 

three inches in thickness . .. ....... . ...... .... .. ........... . 20 
2. Drab colored to black shale . ............... .. .. .. .......... 3 
1. Brown, coarse-grained sandstone in uneven layers eight to 

eighteen inches in thickness . .......... ... ........ . ... .. .... 3Yz 

Another small outlier of sandstone and shale occurs along 
the middle of the west half of section 17 and near the center of 
the east side of section 18 in Fairfield township. Beds of 
ferruginous sandstone have been quarried at two or three dif­
ferent points along the cha:illlel of a stream in the northeast 
quarter of section 29 of the same township. 

Across the north end of section 32 of Fairfield township, a 
ledge of Des Moines sandstone borders the channel of a stream, 
on the north, for a distance of several rods and to a maximum 
height of twenty-five feet. (See figure 77.) This bed of sand­
stone is rather coarse-grained in texture and is stained a red­
dish or yellowish brown by the presence of iron oxide. It is 
rather massive, showing imperfect planes of stratification at 
intervals of from six inches to two feet. This bed of Des 
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Moines sandstone rests upon and abuts against a bank of 
Maquoketa shale. Where small lateral streams have 'cut 
through the ledge it has a width of eight to ten rods. At the 
same level a bed of Niagara limestone forms the south bank 
of the creek and faces the sandstone ledge across the stream. 
This sandstone outlier, like most of the others above described, 
occupies a trough that was carved by the waters of some pre­
Carboniferous stream. The materials were thus protected 
from complete denudation by the sides of the trough, between 
which they lie. 

Fig. 77-Ledge of Des Moines sandstone abutting against a wall of Maquoketa 
shale and facing a bluff of Niagara limestone. twenty rods distant acr03S 

a stream Seotion 32 •• Fairfield township 

Another small outlier of sandstone was encountered in the 
northwest quarter of section 15 of Mnquoketa township, and 
~ till another ledge of sandston,e material was found in Perry 
towm;hip, about three miles north of the town of Andrew. 

A Carboniferous outlier was reported to occur in the south­
east quarter of section 4 in Maquoketa township, but this de­
posit was not seen. 

The presence of these Carboniferous outliers, many of them 
occupying old erosion channels in the Niagara limestonp., 
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testifies to a number of oscillations in the relative level of the 
sea and land. After the deposition of the Niagara beds the 
region which now embraces Jackson county was elevated above 
the sea. For a long time thi area remained a land surface 
subject to the denuding action of the agents of ero ion. We 
have no means of estimating the thickness of sediments that 
were swept from the surface during the long period that inter­
vened between the close of the Niagara and the laying down of 
the earliest ediment of the Des Moines tage. \¥ e know, 
however, that by the close of this period of erosion the sur­
face of our land was trenched by the stream water, into hills 
and valleys much as we see it today. rrhe deposition of the 
shales and sand tones of the De Moine stage was initiated 
by a subsidence of all of this portion of Iowa. During this 
age a broad shallow mediterranean ea stretched far acrOSl> 
the illinois coal fields on the east and beyond the borders ot 
Iowa towards the southwest. The pre-Carboniferou valley~ 

were filled, and sediments were spread over all of this sea 
bottom probably to a depth of hundreds of feet. The depo, ition 
of the sediment'. of the Des Moine stage was closed by a move­
ment of the earth's crust which re uJted in bringing our area 
once more above the level of the sea. Ever since that long di tant 
time the agent of weathering and erosion have been ceaselessly 
at work. The O'reater portion of the Des Moine sediments have 
been removed from the surface of Jack on county. Only a 
few scattered ouWel' of mall extent remain, and these owe their 
preservation to the fact that they occupied depressions in the 
older limestones and thus were protected from the denudation 
that wasted the general surface. 

RESIDUAL MATERIALS. 

The submero'ence, during which the sandstone and shale of 
the Des Moine stage were deposited over Jackson county, was 
followed by a ubsidence of the ea relative to the level of the 
land, and thi" region became a theater of ero ion. For an ex­
ceedingly long interval our area was ubject to the forces of 
degradation. 
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If th Rockville conglomerate* in Delaware count~· and the 
Pine Creek conglomerate'I' of Muscatine county belong to the 
Cretaceous sy ·tem, it would . eem probable that the great 
mediterl'anean sea that cove red a large area in the interior of 
our continent dnring a pa rt of the Cretaceous period over­
spread the whole of Iowa. It is possible that the region no~­
ernbrac d in Jackson county was then . ubmerged. The fad 
of the occul'l'ence, in this county, of a basal conglomerate under­
lying andstone' of undoubted De' Moine age at points much 
nearer the above mentioned outcrops than an~- known beds of 
Cretaceousediments would suggest that po.'sibly the sma ll 
conglomerate outliers in Delaware and Mu 'catine counties 
mio'ht al 0 l'epre. ent remnants of coarse, clastic deposits of the 
De Moine stage. 

However this may be, it eems certain that if the Cretaceous 
'sea evel' overspread our area, all of the sediment. that were 
then deposited were removed from the surface priol' to the de­
position of the Pleistocene materials. There are no means of 
definitely measuring the thickness of the mantle that wa swept 
from this area during the long ages that it stood above the ::lea 
between the later portion of the Pennsylvanian period and the 
early pa l't of the Pleistocene. Professor Calvint ha estimated 
that the thiclme of the strata removed by solution an 1 erosion 
from the summit of Iron Hill, in Allamakee connt~- , \Va,,- be­
tween 00 and 1000 feet. 

The present streams of the region have carved their bed at 
If'ast 700 feet below the top of the more elevated points. 

Profe sol' Salishury has found chert and si li cified fos . it.: 
that have been derived from the Niagara beds, mingled witb 
the gravel . that cap the tops of the quartzite range of Tlills Ileal' 
Baraboo, Wi con in.: If these gravels, chel't and ilicified 
fo , si Is are of the nature of 1'e idual material ,a Salisbury 
sugge ts, they would indicate the removal from the tOl of the 
mounds of all of the eries of stra~a l:-ing he tween the Baraboo 
quartzite and the Niagara limestone. This involve,,- a vertical 

'Calvin: Iowa Geo l Surv., Vol. VII, pp . 160-164. 
tUdden: Iowa Geol. SUrY., Vol. IX. pp . 316-320. 
tCalvin: Iowa Geol. Survey Vol IV,p.99 
~ Salisbury: Jc..urnai of Geoi ,Vol III. p. 565. 
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thickness of at least 1000 feet of sediments. The larger streams 
of Wisconsin have cut their channels 700 to 800 feet below the 
tops of these elevations. 

There seems abundant evidence that the streams of the upper 
Mississippi valley have denuded the land surface to a vertical 
depth of one-third of a mile. Much of this has probably been 
accomplished since the late Tertiary or early Pleistocene 
period. If the sea had successively withdrawn from the land 
as soon as an approach to peneplanation of the surface was 
accomplished, the depth of sediments denuded from our area 
during the entire Pennsylvanian-Pleistocene interval would be 
measured by thousands of feet. 

At a number of places over the county there occurs, im­
mediately above the Niagara ledges and underlying the Pleisto­
cene materials, a mantle of geest which consists of stiff, red 
colored clay in which are mingled fragments of chert. This 
clay represents the very small proportion of argillaceous 
matter that was disseminated through a many times greater 
thickness of Niagara limestone, and which has been concen­
tratE-d as the soluble portion of the beds was slowly removed by 
drainage waters. The chert fragments were derived from the 
obdurate siliceous nodules that were enclosed in the Niagara 
beds. 

On a hill near the middle of the north side of section 5 in 
Brandon township, such red colored residual materials have a 
thickness of from one to three feet. They occur a short dis­
tance east of the middle of section 21 in Otter Creek township. 
~{,hey may be seen on a hill near tl:.e southwest corner of see · 
tiOll 30, Richland township, and at many other places in the 
county. 

The drift over portions of the townships of Van Buren, Fair-
field and Maquoketa is very thin, and it is impossible to dis­
tinguish the part of this material that is of pre-Pleistocene age 
from that which has been disintegrated in post-glacial times. 

It was upon a surface over which a considerable amount of 
geest or residual matter had been developed, and where uplands 
stood well above the valleys-the relief in Monmouth township 
was at least three hundred feet-that the protective mantle of 
Pleistocene materials was spread. 
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PLEISTOCENE SYSTEM. 

Over large areas in the county the finer part of typi·cal drift 
material is very thin or entirely wanting. The topography is 
essentially that of a driftless region. However, the presence and 
mode of distribution of the bowlders and bowlderets of 
foreign derivation, consisting of quartz, greenstones anu 
granites, would indicate that a sheet of ice overspread practi­
cally the entire area. 

Occasional glacial bowlders occur in the roadside near the 
southeast corner of section 28 of Prairie Spring township. 
They may be seen along the wagon road crossing' the northwest 
quarter of section 30, in Tete des Morts township. A bed of 
drift, with a number of granite bowlders, one to two and one­
half feet in diameter, appears in the roadside a short distance 
west of the village of St. Donatus, in the southwest quarter of 
section 7 in Tete des Morts township. South of these points 
there are considerable areas over ,which few signs of drift are 
exposed, but s9attered glacial bowlders and remnants of a drift 
mantle are encountered so frequently and in such localities as 
to leave little doubt of the former presence of an ice sheet. 

There is clear evidence that at least two ice sheets, the Kan­
san and the Iowan, invaded portions of Jackson county. These 
were separated from each other by a very long time-interval. 
The earlier of these incursions, known as the Kansan, was far 
the more widespread. I t carried much the larger load of de­
bris and covered much the greater portion of our area. 

KANSAN !::>TAGE. 

Kansan drift.-The K ansan drift is deepest and most 
generally present over the southern and western portions of the 
county. The characteristics of this drift in Jackson county 
do not differ in any essential points from those of thin deposits 
of corresponding drift in other portions of the state. Where 
long exposed to the atmosphere the superficial portion is 
leached of its lime constituent and oxidized to a reddish-brown 
color for a depth of from one to four or more feet . Where the 
deposits are deep this ferretto zone grades downward through 
less perfectly leached and yellow colored material into the un­
changed bluish-gray till of the main body of drift. 
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Excellent exposures of the ferretto phase may be seen along 
the wagon road crossing the middle of section 21 in Perry 
township. Reddish, pebbly drift overlain by a mantle of loess 
occurs near the middle of the east side of section 19, Richland 
township. It appears in the northwest quarter of section 31 
of Otter Creek township, and at numerous other points in the 
:'iouth and west portions of the area. 

Crossing the north 'side of Maquoketa township, in sections 
~~, 4 and 5, there is a belt of unusually heavy Kansan drift that 
carries a considerable number of bowlders. Many of these are 
of exceptiop.ally large size for the drift of this age, the larger 
masses having a diameter of six to nine feet. The monument 
erected to the memory of Colonel Thomas Cox, in the cemetery 
at Maquoketa, consists of an undressed granite bowlder 6t x H 
x 3 feet in size, that was taken from this bowlder train. 

In putting down a well on the Henry Little farm, in the 
northwest quarter of section 25, Monmouth township, a thick­
ness of 225 feet of surficial materials was penetrated without 
reaching indurated rock. Much the greater portion of this 
depth was through deposits of the Kansan stage. Such deep 
deposits of drift material are rare in the county, and are 
limited to the southern portion. 

Occasiona I beds of f erruginous sand and gravel are 
enconntered . . The .largest deposit of such coarse material that 
WflE seen underlies a portion of the town of Maquoketa. . 

As stated above, the finer constituents of normal drift are 
wanting over considerable .areas . The chief witnesses to the 
former presence of an ice sheet in such regions are the pebbles 
and bowlders of fQreign origin that appear at numerous points 
immediately overlying, or intermingled . with, the residual 
materials. The distribution of these bowlders is such as to in­
dicate tbat at least a thin body· of · Kansan ice overspread 
practically the entire surface of Jackson county. 

IOWAN STAGE. 

Iowan drift Cl1'ea.-A narrow tongue of Iowan ice moved south­
ward beyond tbe limits of Dubuque county, spreading over a few 
square miles in the north-central portion of Butler township, in 
the county of Jackson. The eastern border of this lobe extends 
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southward across the west half of sections 2 and 11, and bends 
a little east of south in section 14 down to near the middle of 
the southeast quarter. From this point the margin trends 
towards the west across the southwest quarter of section 14, 
and passes near the south side of sections 15 and 16. It here 
s~ings towards the northwest and crosses the northeast COrller 
of section 17 and the east half of sections 8 and 5. 

The entire area of the Iowan plain in this portion of the 
county does not exceed ten square miles. The ice that passed 
over this region left but a scant covering of drift. Fresh look­
ing granite bowlders, two to four or five feet in diameter, are 
occasionally encountered. Such masses are most abundant on 
the southeast quarter of section 16 and the southwest quarter 
of section 15. No satisfactory exposure of Iowan drift was 
seen. The entire area is covered with a thin veneer of 10esi>, 
This fact would seem to indicate that possibly the ice mantle 
lllelted from this region previous to the withdrawal 'of the maill 
body of Iowan ice that lay a few miles further towards the 
north and west. 

In the west-central portion of Monmouth township there is 
an area of about 500 acres that possesses all the essential char­
acteristics of an Iowan drift plain. It embraces the southem 
portion of section 17, the north half of section 20, and the nor~h­
west quarter of section 21. In the last section the bowlders 
that seem to belong to the Iowan stage are the largest and most 
abundant. 

While this surface presents the appearance of an Iowan 
plain, it is isolated from any large body of Iowan drift. West 
of the town of Monmouth for some miles the only connection 
this area seems to have with a well defined Iowan lobe is down 
a valley at present o'CCupied by a tributary of Bear creek This 
valley is rather large for the present stream, but it has not the 
appearance of having been filled with a tongue of ice during the 
Iowan age. It seems more probable that this channel was the 
line of discharge of a large volume of water during the time 
the Onslow lobe of Iowan ice was ,melting. Under such con­
ditions the bowlders may 'have been carried in masses of ice 
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during periods of great flood, and become stranded where the 
stI:eam debouched upon the broad lowland plain, one mile in 
width, in the vicinity of the village of Monmouth. 

THE LOE:l3. 

The greater portion of the surface of Jackson county is 
mantled with a deposit of loess which varies from two or three 
to as much as twenty-five or thirty feet . in thickness. As in 
other portions of the state the fine material is spread over hills 
and valleys showing, if anything, a preference for the more 
elevated points. Notwithstanding its independence of topo­
graphy and of the formations upon which it rests, the loess is 
by no means distributed uniformly over our area. 

Distr'ibution.-Over much of Monmouth township a deep body 
of loess covers the summits and slopes both to the north and 
the south of the Monmouth valley. While low ledges of dolo­
mite appear more or less intel'ruptedly in the immediate banks 
of the 'treams, the bottoms of the channels are often choked 
with fine, loess-like material. The dissected upland between 
the North and the South Fork of the Maquoketa is covered 
with loess which at some point has a thickness of fifteen feet. 
Loess is deep over the larger portion of Butler township, bUL 
the Iowan drift area here is not rimmed with such a con picu­
ous border of loess hills as is usually found around the margin 
of a well developed Iowan drift plain. 

A thick blanket of loess covers the indurated rocks over much 
of the townships of Prairie Spring, Tete des Morts, Richland, 
Bellevue, Perry, Washington and Jackson, except in close 
proximity to the larger streams. Over this region the surface 
is very broken. The slopes are steep and the summits of the 
hills often rise more than one hundred feet above the minor 
valleys. Beds of typical drift are generally wanting; yet there 
are large areas over which the indurated rocks are completely 
buried by surficial materials. This fine-grained mantle deposit 
has a known maximum thickness of more than twenty-five feet. 
At some points, as in the exposure on Brush creek near the 
middle of the southwest quarter of section 29 in Jackson town­
ship, the loess carries numerous univalve shens. These fossils 

• 
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represent the common pecie of air breathing mollusks that 
are usually found in such deposits. 

Quite a large area in the north and east portions of Farmers 
Creek township shows no loess, being covered with a blanket of 
sand, as also are several square miles in the central and western 
portions of Van Buren; a belt south of the Maquoketa river, 
in the township of Maquoketa; and a considerable area in the 
northeast corner of Bellevue township and the southeast cor­
ner of Tete des Morts. 

Over the southern part of Van Buren, and extending east 
into Iowa township, there are considerable areas over which 
the dolomite ledges have received no coverino' .of surficial 
materials. Even the residual products of decay have been re­
moved by wind or wash as fast as disintegration of the rocks 
has proceeded. Other small patches having no loess or other 
mantle covering occur at a number of points in the southeastem 
part of the county, within a few miles of the Maquoketa river. 

There eems little doubt that a portion of the loess material 
in Jackson count)' i of Iowan age, since it is somewhat con­
tinuous with the marginal belt of deep loess that border the 
Iowan drift pJ ain in the neighboring counties of Jones and 
Dubuque. It is probable too, that a portion of the material has 
been added in more recent time, as post-Iowan. deposits of loess 
are known in other portions of the state. A portion of the 
materials may even be oJder than the Iowan stage of glaciation, 
for pre-Io-vran Joes has al 0 been distinguished in Iowa.'1F No 
exposures of loess were seen in whil'h the materials showed 
evidence of a long break in the continuity of deposition. How­
ever, if these deposits were formed by the wind, there seems no 
reason why a portion of the materials should not have been 
shifted, removed, or added as often as winds found access to 
such beds through the protective cloak of vegetation, or as con­
stantly as dust-laden currents of air found in the e deposits, ' 
or in the vegetation that they supported, an obstrnction in their 
path. 

'See c i tations by Sbimek in Bull. State Univ. of lowft, Vol. V. No. ~. pp. 340 and 
366·368 See a lso Geology 01 Winnesbiek county. by S. Oalvin, this volume, p. 126 
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Post-Glacial Deposits. 
ALLUVIUM. 

Beds of fluviatile materials that were, in part at Jea t, Jaid 
down durinO' the pre ent age are fonnd along the flood plain 
of the 1\Ji. si., il pi and the :JIaquoketa river. The larger area 
occur alooo' tlle ea. tel'll border of th , outh balf of the county. 
In the vicinity of Green I land tbi alluvial plain ha a maxi­
mum width of l1earl~' tbree miles. In our county the area of 
flood ]ll ain hordering' the "Father of Waters" i about 19000 
acres. Between Green Island ann Spl'aguevilJe the flood plain 
of the Maqnoketa river has an aVel'aO'e width of nearly one 
mile. A narrow belt of alluvial material borders one or both 
. ·ide. of the 11[ aquoketa river west of Spraguevi ll e and 
occa ional patc11e. occur alonO' th North and Soutb Fork. 

The . urface of lowland 1)1'airi that . tr tche acro the cen­
tral J ol'tion of Monmouth town hip, the . outhern part of outll 
Fork and the. outhwe. t cornel' of Maquoketa represent a modi­
fied alluvial plain, a . does that of the olel Goose Lake channel 
in the Routilwe. t quarter of Van Buren township. In addition 
to the above, RIlla li patches of flood plain are occasional ly en­
countered alono' the larger creeks of the area. 

EOLIAN DEPOSITS. 

There . em. no doubt that wind. have been carryino' an 1 de­
po iting material. over the Hurface ever since its emerO'ence 
from th sea. rrhe deposit. that were tim. formed prior to the 
Plei tocene period were largel)T removed when tbe glaci r 
moved ov r tIl reO'ion. 

It iR probahle that all of tbe eol ian depositR that 'can now be 
.. tudi ecl in ,farlnion county have heen huilt since the retreat or 
the Kansan ice fo'hcet, and pOHRihly mucb of the pre. ent urface 
materinlR of these hed have been worked over since the clo e 
of the Plei to ne period. Materials of eolian origin in Jack­
. on county rOll . ist of con iderahle depo. it of and and a . ome­
what di . continuou. hlanket of loe. s . Tt is probable that an 
aPP1'eciabl e POl'tiOll of the fin er materials of the alluvium and 
of the RoilR waR also hrought by ill(' win] from more or leRs 
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distant point '. '1'he areas over which the re~lJective eolian 
material are distributed at the surface have been outlined 
under the discu ion of the alluvium and the loes 

Soils. 

Fall l' different types of oil are found in Jackson county. 
They may be de ignat d as loe~, andy, alluvial and 1'e iduaI. 
Each of the e tn e is determined by the character of the sub­
ou material upon whicb, and in which, the soil ha been de­

veloped. 
Loes soil.-The loe 'oil occurs over more than three-

fourth of the area of the county. Over a ll of this region the 
urface i, very much dissected. The ,lopes are so teep that 

little humu. has been permitted to accumulate, 0 that tbe color 
of th e oil i. PI' vailingly yellow, The loess IJarticles al'e inter­
mediate in ize between fine -and and clay, formmg a fine loam. 
The 'oi l is loose and porous, and at the same time sufficiently 
close to prevent rapid evaporation of its water, and to furnish 
a good degree of capillary action. The particle repre ent the 
finer parts of drift and a lluvium or other surficia l material . 
They are rich in lime carbonate and other mineral constituents 
of plallt food. Where a propel' rotation of crops i· practiced 
and when the rain fall i abundant, this soil is surprisingly 
productive. 

Sandy _ oil.-Because of it.' open texture andy soil rapidly 
10 e. it. water b)" evapo ration. The inter-granular space are 
so laro'e that water is not readily brought up to the surface 
from a considerable depth, hence crops in such soil early suffer 
from drought. 'Wben the particles of . and are composed of 
(']uartz or si li con dioxide there is but a small quanti.ty of soluble 
matter in the. oil. and the minerals that are es ential to the 
o'!'owth of plant. a re often wanting. Even when fertilizers are 
appl ied, tIle open texture of the. oil permit. of rapid downward 
leac11ing of the important soil Oll tituent , and they are soon 
lost. Rucll f'oils are O'enerally infertile. The area of andy 
. oil in Jackson county would ng'O'regate a few hundred acres, 
yet the proportion of . and,\' to the more fel'ble types of oil is 
small. 
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Alluvial soil.-A large portion of the alluvial land along the 
flood plain of the Mississippi river is covered by wide marshes 
and threaded with lagoon. The mo. t of this area is too low 
to be successfnn~r cultivated in ordinary seasons. Portions of 
the flood plain of the Maquoketa river are also subject to over­
flow so that it. value for farming land is impaired. The 
alluvial soil generally contains some of the desirable con­
stituents present in all of the type of soil occurring over the 
basin drained by the stream. It u ually contains sufficient 
sand to render it porous, . ufficient ilt to insure proper r e­
tention of water, and sufficient humus 01' decaying organic 
matter together with the necessary soluble minerals to furnish 
abundant food for the rapid growth of vegetation. Where 
sufficiently high and efficiently drained, such soils are superior 
to almost any other in their durahility and ease of cultivation , 
and in their productiveness. The fertilit:-- of the modified 
alluvial soil occurring over the lowland plain between Monmouth 
an 1 Maquoketa and over the limited area of the old Goose Lake 
channel is equaJled b~r DO other soils of the county. These area :s 
yield large harvests of corn and small grain even in unfavor­
able seasons of drought or flood. 

R esidual oil.-Limitcd areas of residual soil occur where the 
loess has for some reason failed to be deposited over the 
Niagara ledges. They are found in occasional patches of small 
extent over a belt four or five miles in width on either side of 
the Maquoketa river. In places the constituent particles 'con­
sist of grains of quartz or dolomite, so that the soil partakes 
of the nature of sand. At otber points the material is com­
posed of heavy reddi sh clay mingled with chert fragments. 
Over these areas the depth of the loose material is insufficient 
to r etain the moisture required for a crop, hence such soils are 
generally unproductive. 

Deformations. 

The conspicuous example of deformation that occurs in Jack­
son county consists of a low arch that extend in an east and 
west direction from Savanna, in Illinois, to the ea t side of 
section 30 in Fairfield township, a distance of about twenty 
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miles. The strata involved in the deformation embrace the 
Maquoketa shale and the overlying bed of Niagara limestone. 

The maximum measured height of the arch was in sections 
:.l9 and 80 of Fairfield township . At each of these points the 
aneroid readings gave the elevation of the upper layers of the 
Maquoketa a 175 feet above the corresponding layers in the 
vicinity of Pre ton. Reading at two different points in sec­
tions 22 and 23 of Van Buren township gave the altitude of 
the uppermo ·t Maquoketa layers as 90 and 115 feet respectively 
above the equivalent layers near Pre ton. At some points over 
this arched belt, where the upper layers of the Maquoketa beds 
were best exposed, they seem to llave been thrown into a series 
of small crumples at the time the main arch was raised. Where 
\\eH exposed the layer are crossed by two series of small 
parallel fissures. These fissures are six to twenty-four inches 
apart and extend for a distance of one to three or four feet. 
Those of one series have a rlirection nearly at right angles to 
those of the other. When the Niagara layers were seen in an 
apparently undisturbed position against the inclined Maquo­
keta beds, the angle of dip was about thirty degrees. Between 
different points, and sometimes in the same outcrop, the dip 
varies widely as regards both direction and inclination. A 
portion of this variance is probably due to the fact that the 
Niagara limestone creeps or settles on the shale when in­
equality of support result from differential erosion. 

Unconformities. 
A number of breaks in the geological record occur in Jack-

on county as is shown by the presence of unconformities. 
Between the deposits of the Galena and those of the Maquo­
keta no line of unconformity was founel, yet the abrupt change 
in the character of the materials, and the variable nature of 
the Gaiena surface upop. which the Maquoketa rests at differen t 
points in the state, suggcsts a pos ible, though undiscovered. 

~- break. ;"\' . .. . 
A t one or two pomts the N lagara lImestone was seen 111 such 

relations to the Maquoketa shales as to indicate that the Nia­
gara layers occupied a chanpel eroded in the Maquoketa beds 
previous to the depo it of the limestone. This would imply 
a di continuity of sedimentation. 

The deposits of the Des Moines stage were laid down over a 
much carved and deeply eroded surface. Remnants of these 

41 
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in the form of outliers are generally found occupying de­
pressions that are bordered at no great distance by older strata. 
In our area the Niagara limestone usually forms the basin in 
which are found the Des Moines beds. At one point, in Fair­
field township, the Des Moines sandstone rested unconformably 
against a bank of Maquoketa shale. 

The Kansan drift was spread unconformably over the pre­
Kansan surface; the Iowan drift was laid down unconformably 
upon the Kansan; and the mantle of loess rests unconformably 
upon long leached, strongly oxidized and deeply eroded 
materials of widely varying age. 

ECONOMIC PRODUCTS. 
Soils. 

The product of the soil s of Jackson county, like that of other 
portions of our favored state, will always be the greatest source 
of wealth to her intelligent and prosperous people. The total 
value of the annual products of the farms of the county as 
given in the census for 1905, aggregates 3,672,597 dollars. This 
sum is half a million dollars greater than the value of the total 
coal, clay and stone production of the county of Iowa ranking 
first in the output of those minerals. It is nearly double the 
value of all the mineral production of the count? ranking second 
in its output. 

The product of the farms of Jackson county for the year indi­
cated by the 1905 census, would purchase more than one-third 
of all the gold mined in Alaska during that same period. Its 
value equals nearly one-half of all of the silver output of Col­
orado during that same year. It would buy nearly three timf's 
the crude petroleum produced by the famous Beaumont oil field 
of Texas during thi s year, and more than one-half of the Beau­
mont production during 1902, th e year of its greatest prosper­
ity. 

Building Stone. 

Practically all of the building stone produced in Jackson 
county is used within its borders. Th e building stone quarries 
are all small and are worked intermittently. The rocks of every 
stage that outcrops in this area contribute a small supply. 

Galena limestone.-Small quarries have been operated in the 
upper portion of the Galena limestone at a number of points 
in Tete des Morts township. In the village of St. Donatus con­
siderable stone has been quarried from these layers. A small 
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quarry is at present worked in the south bank of Morts creek 
near the center of section 13 of Prairie Spring township. A 
limited quantity of this stone has been taken out near the 
middle of the north half of section 15; in' the northeast quarter 
of section 24 ; and in the southeast quarter of. section 36. Per­
haps the largest quarry in the Galena beds works the upper 
layer s near the top of the north bluff at the junction of Morts , 
c.eek with the Mississippi river. A large amqunt of Galella 
].imestone has ' been taken ,out of the bluff in the vicinity of 
Gordon's Ferry station, and used in the construction of wing 
dams along the river. 

Maqlwketa beds.-The transition beds from the Maquoketa to 
the Niagara have been quarried locally at Bellevue, and at a few 
other points in the northeastern portion of the county. The 
material is impure limestone. When exposed to the atmos­
p here this material soon ' crumbles into small bits and does not 
prove a durable stone. 

Hopkinton stage.- A number of small quarries for building 
stone are worked in beds of the Hopkinton stage. A small 
quantity of stone fo r local use is taken from the ledge near the 
middle of the nor th side of section 24, and from a quarry near 
the middle of sect ion 20, in Iowa township; from near the 
midd le of the southwest quarter of section 30 of Union town­
shi p ; from near the middle or' the south side of section 10 of 
Butler; and from the middle of the east half of section 21 in 
Otter Creek township . At a number of other points small quar­
ries have been occasionally worked. The stone from this hor­
izon is generally too massive to be readily quarried or 'dressed 
into usable shape. , iVhen the materials are in layers the beds 
contain so much chert in the form of bands and enclosed nodules 
that the ledges can not be profitably worked on a commercial 
scale. 

Gower stage.-The local demand for building stone in the 
north-western portion of the county is supplied from the quar­
ries in the Gower beds. These rocks are known to occur in our 
area over only about one square mile, in . sections 9 and 10 of 
Brandon township; Occasionally they appear capping the west 
bluff of the North F ork of the Maquoketa river, along the west 
side of secti on 10, but they do not appear in the east bank. 

Mr .• J ohn Archibald has formerly taken out a considerable 
quantity of stone f rom a ledge near the middle of the east side 
of section 9 of Brandon township. One-fourth of a mile south 
of the Archibald qua rry the c0rresponding layer s ' are worked 
on land owned by Mrs. P. J. Eads . . '. 

; 
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At the present time the greater portion of this stone is fur­
nished by Mr. J. N. McCullough, from a quany near the middle 
of the south side of section 9. The stone from this horizon 
occurs in even layer, two or three inches to as many feet in 
thickness. The material is a sub-granular, yellow colored and 
fairly durable magnesian limestone. The various layers can 
be quarried easily, and furnish dimension block one foot or 
more in thickness and flagstones of almost any size desired. 
The Gower beds yield much the best quality of stone for build­
ing and general con truction purposes that is found in the 
county. 

Des Moines sandstone .-Where the beds of Des Moines sand­
stone are thick the sand grain!:) have often been cemented to­
gether by an interstitial deposit of jron oxide, so that the layers 
are much indurated. In such bed .. small '(lUarries have been 
worked at a number of points in tile count~· . The most impor­
tant of the e are in the :"lonmouth outlier in sections 31, 3:2 and 
~3 of Monmouth towll.' hip. Considerable stone ha also beell 
taken from the Carboniferous outlier ill the north half of sec­
tion 29 of Fairfield tOllonsrup. 

Lime, 
Jackson county furnishes more than three-fourths of all the 

lime produced in Iowa. 'l'lle value of the lime output for 19U4 
aggregated $69,550.00. 'l'he rock used for manufacture into 
lime is a dolomite, and comes from a zone about 'ixty feet in 
thiclmess which includes the upper thirty 01' fort)T feet or the 
Pentame1"us oblongus ledge and the overlying beds containing 
such characteristic fossils a Cerionites clactylioides, Caryocri­
nus 01"natus and Culicocrinui:l sp. 'file Hurst quany section 
given on page 615 is representative of the lime quarry beds in 
Jackson county. A. Hurst and Oompany have operated a large 
lime burning plant at Hurstville for many years . Qual'l'ies 
are worked on both sides of the river and tracks are laid in 
such a manner that the loaded cars are brought hy gravity to 
the foot of the incline up which they are drawn by hoI' es to 
the top of the kilns. The plant is equipped with four patent 
continuous draw kilns. Each kiln is thirty-five feet high, six by 
eight feet in cross section, and has a daily capacity of 125 bar­
rels . . The lime is barreled and shipped over the Chicago. Mil­
waukee and Saint Paul railroad to various points in Iowa and 
all the adjacent states. Wood is exclusively used for fuel, one 
cord of soft wood burning 28 barrels of lime, 01' a cord of hard 
wood burning , about 33 barrels. 
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The Maquoketa Lime Company operates a quarry at Pin 
Hook, one mile west of Maquoketa. This plant is also 0wned 
and managed by Alfred Hurst and Company, of Hurstville. 
At this point there are three kilns similar in kind and capacity 
to those at Hurstville. The stonOe is from the same horizon 
and the lime is essentially like that produced at the Hurstville 

° plant. The output of the Pin Hook kilns is loaded on cars at a 
switch about one mile south of the quarry and is shipped 

Fig. 78-Ledge of Niagara limestone in the east bank of the Maquoketa river, 
section 12 of o Ollth ~'ork townihip. ° This stone is excellent for 

l!me burning. 

over the Chicago and North-Western railroad. A large 
tract of timber' near Green Island is owned by the Hurst com­
pany and furnishes the wood for lime burning on this extensive 
scale. 

Joiner's lime works is located near the middle of the south 
half of section 20 in South Fork township. The plant is 
equipped with two patent continuous kilns having separate 
capacities of about 100 barrels. The lime is shipped over the 
Chicago and North-Western railroad. 

The Keystone Lime Company's plant is located near the 
middle of the west side of section 32 in Monmouth township. 
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They have one patent kiln with a daily capacity of 100 barrels. 
'1'he. product is generally sold in bulk to contractors, a large 
portIOn of the output finding a market in Cedar Rapids. 

Mr. Charles Hyler of Bellevue burns from 1500 to 1700 bar­
re-ls of lime per year. The kiln is located a short distance south 
of the town. The stone comes from the upper transition bed~ 
of the Maquoketa and from the overlying Niagara ledge. 

All of the lime marketed in the county is made from dolo·· 
mite. The. lime burning plants are in operation during nine 
or ten months of the year. Work is usually discontinued for 
a short time in midwinter. The patent kilns such as are used 
in the county can be fired continuously, the lime being drawn 
at intervals of six to twelve hours. Wood is the only fuel at 
present used in burning the product. Coal is not sati3factory 
for this purpose, l;tS it is difficult to make an even burn with 

. coal, and the color and the slacking qualities of the lime are 
also impaired by its use. 

Sand . 
Abundance of sand suitable for use in common mOTtar, plas­

ter and cement is found along the channel of the Maquoketa 
river and its branches. LocaJly sand is also taken from the 
beds of Farmers creek, Deep creek and other streams. A bank 
of sand twenty-two feet in height has been extensively worked 
near the southwest corner of section 18 in Maquoketa town­
ship. 

Clays . . 

Three plants for the manufacture of the more common clay 
goods are operated in the county. Surface clays are exclusively 
utilized as a source of the raw materials. 

Preston.-The only plant in the county that manufactures 
drain tile has been operated at Preston, by Mr. Charles Beamer, 
for a number of years. A Brewer stiff-mud tile machine is 
used, and the tile is air dried. . The burning is made in a single 
round, down-draft kiln, having a oapacity of 16000 to 17000. 
Tile varying in size from three to six inches is produced. The 
clay used is a modified alluvium that occurs over the surface 
in the old Goose L ake channel. No brick are manufactured. 
The demand is largely local, a part of the output being marketed 
in Lost Nation. 

Maquoketa:- The Maquoketa Brick Company operates a brick 
the south part of Maquoketa. One Anderson soft mud brick 
machine is used. There are two square kilns of 200,000 capac­
ity each. Loess clay is the ' raw material. At present only 
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ordina 1'.\' construction brick is produced, but plans are being 
made to manufacture pressed brick in the near future. ' The 
plant neal' the Chicago and N orth-'Western railway station, in 
output is old in Maquoketa and neighboring towns. 

For a number of years common brick has been manufactured 
at Maquoketa by Mr. George Beckel'. The clay is a mixture 
of loess and alluvial material. Seven ki.lns of 100,000 capacity 
are usually burned each year. rrhe home market takes a large 
share of 'his production. 

Water Supplies. 

Over aJl the northeastern portion of the county the numerous 
springs that issue at the upper surface of the Maquoketa shale 
furnish a perennial supply of excellent water. The Maquoketa 
river and the North and South Forks bring abundance of water 
to the regions through which they flow. All of the larger creeks 
of the area are permanent streams and carry stock water of 
the fine. t kind . Much of tIle potable water is obtained from 
shallow wells which range in depth from twenty or thirty to 
three hundred feet. The water supply for the town of Sabula 
is obtained from a well 973 feet in depth. 

The curb of the well is a short distance below the horizon of 
t.he base of the Niagara lime tone in which massive dolomite 
the river has here cut a gorge more than one hundred feet deep. 
In the first one Ilundred and sixty tIlree feet the drill passed 
through unconsolidated sand and gravel which repre. ents the 
pre-glacial channel of the Mississippi ri.ver, excavated in the 
Maquoketa and the upper beds of the Galena. The thickness 
and elevation above tide at the base of the formations pene­
trated are given hy Norton as followR. ~' 

TBIOKNESB ABO'E TIDE 
FEET. FEET. 

7. All uvium, filling ancient chan neL . ... . ...... Ir3 4 19 
6. Pl attevlllt:-Galena . .. . ..... . ... . ... 212 207 
5. l't . Peter... .. ............ ................ ... 75 132 
4. Upper Oneota . .. . . . .. ... . . ...... .. ....... .. 125 7 
3. New Richmond...................... .. ...... 25 -18 
2. Lower Oneota ..... .. .... .. .................. )75 -193 
1. St. Croix, penetrated .... ................ .. ... 19R -391 

It will be seen from the above table that the drill entered the 
St. Croix sand tone. When the wen wa completed the dis­
charge measured 720 gallons a minute. The pressure of thirty­
two pounds is sufficient to furnish water and fire protection to 
all parts of tIle town. 

Below is given an analysis of the water of this well, made by 
J. B. Weems in ] 896, the year after the well was completed. 

*Norton: Artesian wells of Iowa, Iowa Geo!. Surv .. Vol. VI. p 25~. 
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ANALYSIS. GRAINS PER U S PARTS PER 
GALLON. MILLroN. 

Calcium carbonate (Ca COs) ....... . ... . . . . 7. 1b4 .133 !l57 
Magnesium carbonate l Vig CO a ) .. .... ...... .5n 9 111 0 
Mag-nesium bicarbonate (Mg H. (CO a ) 2' ., .10 374 178 8S7 
Sodium carbonate (Na 2 " 0.) . ....... ...... 605 10 .428 
~odium sulilhate (N3 2 ~O.l .............. 1.756 30 286 
Alumina (AI. Os) and ~~er:ic oxide (Fe . Os) .331 5 714 
Silica (Si ()2).................... .. ........ .174 3000 

MaquoJ..:eta.-The Maquoketa city water supply is obtained from 
a large well put down in the flood plain bordering the South F.ork 
of the Maquoketa river. The well is located on the south sidc of the 
river in tIle northea t part of the town. It is thirty feet in depth, 
entirely in sana and gravel, and has a diameter of twenty-two and 
one-half feet. From the well a line of twenty-four-inch. tile, with­
out flange, i laid up the valley for a distance of 600 feet, parallel 
with the course of the stream. The well is about 600 feet from the 
immediate bed of the river and the tile approaches within 100 feet 
of the stream at the nearest point. The water-works arc equippcfl 
with one vVorthington compound duplex pump, having a capacity 
of 1,500,000 gallons in twenty-four 110Ul's, and one Blake duplex 
pump with a daily capacity of 750,000 gallons. Since the tile W<l.S 

put in the well has furnished an ample supply of water for all the 
needs of the city. The stand pipe is 100 feet high. It stands on a 
hill about 140 feet a'bove the curb of the well and furnishes a 
good water pressure throughout the town. 

Following is a copy of an analysis made by Mr. Floyd Davis, 
of Des Moines, of a ample of water from the well of the Maquoketn 
city water works. The report bears the date of October 4, 1897 : 

PARTS PER l,OOO,QOO 
Total solids. .... . . . .. . . .. .. . ... . ... .. .. . . .. . . .. . . . . . . .. .. 3~9 000 
LOl\s on ignition*.. . . . . . . . . . . .. . ... ..... . .. ...... . .. ... . 76 000 
Chlorine .. .. .... ........ . ........ .. ........ _....... .. .... 18 .500 
Free amm " nia ..... .. .. ....... . '" ........... ....... .0flO 
Albuminoid ammonh ..... .... .. .... ........ . .. ..... .070 
Oxv~en consumed (Kubd). . .... ..... . . ... . ......... .. . • 1.900 
NitTog-en in ni tri ,es . . •. . . ... . ..... . ..... , . ......... . .... • none 
Ni trog-p.D in nitrates... ......... . ....... .. .... .. ..... 9 .800 
*No change in color. slig-ht aci,l oilar 
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