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INTRODUCTION TO COUNT Y GEOLOGY. 

The Iow a Geological Survey i<> engaged in preparing a geologkal map of Io" n, upon n •<'ale 
of half an inch to thti mllti. That is, 11 half Inch on th .. map rep1 t'!ltmts a milti u1-011 the i:,utfact- of 
the ground. Thi!! map is i;.sued in a series of i:,he~t .. , each c11ve1 Ing a county, Thi:, i-heets an• 
printed as fast as they are prepared. Each is accompanied by a text forming a report upon the 
a rea repre-ented by the map, describing its surface featuree, it~ geological structure, and it,i 
mineral r&1ources. The sheets and accompanJ Ing de,.c-riptive texts issued in any one year are 
bound together i o form, for that year, the a nnual report or the Survey. A few hundred copies 
ot. each county r eport are, however, bound separately and Issued as pamphlets. N ecessarlly the 
t ext acc om panyin g an y one map is concerned with the geology of the particular a rea to which 
the m a p rders, ana to 1hat a lone. 

For the benefit of readers unfamiliar with geology, w ho m a y not receive the full set of pub
lica tions of thP Survey, it has been thonghi desirablti to furnish, with each stipara te county 
repor t, a brief resume of the geology of the state as e. whole. 

C:ieologist" dea l almost exclush ely with rocks, but rock, In the wide, ,c!entlfic use of the 
term, i ncludes nll cla --ses of earthy or stony m a ter ial. whether consolidated or not. Soft cha lk, 
soft er cla v, or the loo~e bed of sa nd or gravel-If p roduced by na tura l, physical agents, such as 
curren i s of ai r or water-is to the geologist 8.9 m uch rock as the ha rd gra nite bow Ider occa.•lonally 
found on our p rairitis. In accordance, however , w ith the "on1ewhat prevalent notion, the rocks 
of Iowa m ay be divided into hard a nd 1:,ofr., i n to indurated and non-indura ted rock~, Into the 
regularly-bedd•d depo,iits that a re r ecognized as rocks bv even the non-geologica l ob~erver and 
the loose, super ficia l materials that almost everywhere conceal the beds of the indu 
rated serief', '£be hard or ind ora ted rocks of Iowa a re made up mainly of hme,..toneJ>, eand~ tones, 
and the va rious forms of shal~. all of which, however, differ among themselv~ very grea rly in 
the m a tter of ha rdness. The indurated s eries of the state does not include any volca nic rock!!, 
tor nowhere, except a t a few points now buried beneath some hundreds ot feet of later beds, 
ia there any e vidence that Iowa ever included volca nic centerP. 

The hard, regula rly-bedded rocks of Iowa were formed almo,t exclusively under w a ter . 
They w er e orielna lly loose, soft sediments spread out where they now he, in regula r i,heets or 
layers, on the bottom of a ncient seas . T he pre:1en1 sancL,tones were orildna lly bubm1nine sa nd 
bank11, t he shales were bed<> of mud, the limestone.'! were the product of coral r eefs or m arine 
shell« of various kind,-, b roken and ground into fragments, and the coal 11eams were first m as~es 
of vegetable m a tter a ccnmulat1:d in swa mps or marshe,i, -.omewhat as similar matter accumu
lates in moder n peat bogs. 'l'he areas in which coal accumulat ed differf'd from modern peat 
bogs, however, in the fact tha t they were almost exclu~iv1:ly ~alt-water mar-hes, limited to what 
was, a t the time of coal formation, the continental borders That thP rocks of the indnrated 
series in Iowa are m ainly of marine origin is clea rly Indica ted by a number of lines of evidence; 
but it may be eufficitint to note that the shell", coral~, and other orgauic remain!!, so genera lly 
foundim bedded in the various strata. are all of marine type~. They are 11kele1ons of crea1nres 
t ha t lived in thti waters while- the rocks were forming, and they are of such types as could Jive 
nowhere but In the sea. They tell not only of the presence of a n ocean over certain parts of Iov. a 
a t the time the sediments in which they are imbedded were laid down, but they reveal the ch11r
acter , condition. and .. ra ge of development of the marine life of the globe during the succe<>~ivi:, 
f ar-away periods that collectivelv make up izeologic history. The rocks In queRtion. therefore, 
so fa r a -. relates to Iowa, are nothing more tha n the consolidaHd •ancls and muds of old Rea bot
tom s preserving for our Inspection sample-i of the life that occupied the seas at the time each 
succe.~sive bed was 111 proce,;s of accumulation. !owl\ has passed more time under the octan than 
as d r y la nd. 

Over the hard or indnrated rocks that con~titute the foundations of the Rtate, there ls spread 
a covering of uncon~olidated material", varving trom a few incheR to more than 500 feet In thick 
n es~, a nd forming the soils and Rub,oils which are so important an element among the many 
causes of Iowa's p rosperity. This no11-indu1 ar1;d rock seri, s Includes several ~orts of material. 
T here is (a) the fine 'lediment-clays, sands, and gravelly loams- laid down by riverR on their 
bottom la nds a nd called alluvium, (b, the red ~tlcky clay, ~ometlmes mixed with fragments of 
fl.i nt or cher t, resulting from the slow decay of itme~tones where rock~ of th!fl kind haYe been long 
exposed at the sur face. This clay is called re-ldoal clay because it is what is left after certain 
parts of the limestone have been carried away in solution; in i;ome of the publication'! of the 
S arvey, following the sugge.'1tion of a recognized authority on the subject of superficial depo~itP, 
it is ca lled geest. 'l'here is al.J.;o tc) the fine clay, ranging from yellow to buff in color, free 
f rom a ll pebble.'! but containing littlti ball,- of lime, and occa--ionally ~hells of land enalJq, 
w ith ver y ra rely a few shells of fre!-h·water species This fine pebblelf''-B clay is called loe11s. The 
origin of the loess i,i at pre~ent ~omewhat obscure. La!'.tly, there i" (d) rhe blue, bla<>k, yellow, 
or buff ~owlder clay, with a'l~ociated gravels and '<ands, and not infrfquentlv containing mas-es 
of granite or other rO'Ck species not native to thti Rtate, The."e materials, consrituting bv far the 
g reater portion of the non•ind11 rated, or soft ro,•k «eries of the state, were laid down by en-at 
glaciers or tee ~hePts whic,h, several times in suc-ce~Rion, c-rept clown over all or parts of I own 
from t he north. The bowlder cla ys of glacial origin are spoken of tn the literature of geology as 
d.rift or t1 ll. 

T he ~uperfictal material!!, including the d r ift, lof'•s, gee!!t and alluvium, are the newest or 
youngeqt of the rock ~erie~ of the state. It most be kept in mind that the rocks naturally 
exposed within the limits or Iowa were not for med i;lmultaneously. Some, as already noted, 
or linna ted as sediments which were slowly and pr ogressively piled up on the bottom of andent 
qeas; some were tra nsport•d and <>pread out by glaciers; some originated in other ways; but 
w hatever may have been the genetic process, in such a region as Iowa, the order of age a mong the, 
different beds coincides with the order of superpo~ltion. 
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Tho very oldPst rock In the citnte I~ thnt popularly known a• Sioux P'all9 ~ranlte, or Sioux 
J:l'nll,, ja~p••r. It hupp .. n~. howt•vt>r, that tho ro<'k Is n1•lth r granlt< 11or ja•pt<r, hot fa a quartzite 
u,•ologl,tR coll it th•· S(o1u q11artd/c It wn• orliinnlly a loose bod o! ,and; hut In th., lap,e of 
tlmu It Im~ bl·en clmnK•ld, by a very pPrfo<.'t vroc,•~• of c,·m,•ntatlon, Into one of the hnrd .. ,t and 
JU Ht d11rahl1• of rock,i Thu Sioux quartzite out<'rop~ 1\t thu surfaco In tho northwo•t corn,..r of 
Lyon county, but ••l!<ewhore In th, star,, It I• C'OllCt>nlt'<i by nowt•r ~trnta It I~ !<omctime,i 
Pnco 1nro>r1--d In Wt>llci, an<I the dupth~ nt which It may bu ronchlrl \"nry with the loca\lon of the 
Wt.!ll. Tho 1<nmo formutlon 11ppear• u1mln at tho ,urfu ., In central \,bcon~ln, whero it 1-. known 
us th<· /larnboo quf1rtz1t, 

Thu rock nuJlt In I\Jlll to tho Slou:,: qunrtzlt<\ 1\'I fnr 11• nlntes to lown, Is found nloni.: thll 
lfls~l"lllppl river, ltet \n•en lfcUrt•Kor nml the oorthut~tern corner of thn •tatc. This formation i ➔ 
IBtllcly ,11u1l~tonP. In tho 1wology of .lllnnc •Otf\ and In tho report, 01 the pre■ent Iowa Surv,•y 1& 
ha11 b, en callt,d i,fatnt Orollc: but In muc.h of thl llll rl\tur•• relatlnc- to t tu, i;eolo5'y of the rei;,,ion. 
it 1· known a~ tho Pvt-dtun Fand•ton•• \V ,,11,. I.Jo red In this •nnd\ilono at Lanslni?, Io\\ a n•achl'd 
th,• undorh-ln~ qnart~lte nt n !lepth nf 700 ll•et lJclow th•· Wl\tl r level of the ~1~111~:stppl river. 
Th(l s11nw s rnd;itone rl•e,i In the bluff~ up to 11 huhtht of 8()(1 fct•t abov, th,, rh·cr, thu:t 1--lvinc the 
formBtion, 111 I,.111,!111,:, 11 totnl thlckn,•,-, of 11bo11t I, 000 ft•et The La using bluff,. Br, cap1a d" Ith 100 
flet of Ono •tn llnte•tonP, u form<1tlon youni.:""r than the Saint (. rolx, and the road a.,cl·ndin~ to 
th hh:;hlan<l\i ~Ix or ':IC~e11 mil,·• WL•t or th•• river, ltl\!l, overt he ootcroppln~cd1;,·s or th,•upper 
1iart or thl' OnMtn, tho 1vho! .. of tlui i,falnt P,•T• r nn!l tho bn,HI portion or the Tnnton. The order 

Ftll, I, Goolo1dc11l 1,ectlon from Bari1hoo, Wiq., to De~ 111 Ines, Iowa, 11ho1\ lni; the l!enernl 
strntlgrnpy of thu Iowa artesian nr~n and of the W'l•c.onsln ,mthcrlni; i::round. The chl.,f aquifers 
arc, tho Sf\lot Ptiter, tho Jordf\U and tht> Bn,111 "nu!lstonc, Th,, ltnu of junrtur<' of ihe Ba,nl ,nnd· 
.. tontll\ 1cl the Algonklnu ls hvl1othetlcnl. a 0,-s Moh1u~: b )fl ,!,,!pp!; c Kinderhook: d Ot!,·on• 
l,\ll, e SllurlBn; / B11d~on H \·tJr; g l111lonn•Trenton; t On<"Ota; J Stln~ Orob:; luc.ludlnl.!' the 
J rd11n, s,. Lawronc .. nnd Brl~al ,nttd~tont. 
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of superposition, and consequently the order of age, I" here definitely determined for the five 
formations named. By studies pursued in other portions of the state, the relation!I of all the 
remaining formation~. one to the other, may be ascertained with equal accuracy. 

During the progress of deposition of the sedimentary, or lndurated, rocks of Iowa that are 
younger. than the Saint Croix sands tone, the northeastern corner of the state, together with a 
large adJaoent area, was gradually elevated or tilted up, hence.the shore line of tne sea in which 

• 

• 
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the 8trata were i<uccessfully la'd <'own, retreated step by step towards the southeast. Accord
ingly the successively younger rock~ are found at the ,-urface in crescentfc belts as one travels 
from the northeast to the southwest Each formation dips to the southwest, and so pa;.i,es 
under the next younger as shown in the accompanying diagram, except that In the figure the 
inclination of the beds is neces8aril:r very much exa1?geratEd. 8y ctrllbng a well at Des Moines, 
for example, the sandstone that crop➔ out in the bills near Lansing i,- found at a depth of 2, Ol10 
feet beneath the surface; and, at Des ::lioine,-, we can pump out water which has filtered thron1?h 
the porous la) ers of the formation. all the way from outcrops of the sandstone in Wisconsin and 
northeastern Iowa 

RockR have their individual chara cteristic!". Those laid down during any one period of geo
logical history have certain peculiariti~ whereby they may u,-ually be distinguished from the 
rocks of any other period. The rock" which repre,ent a «Ingle period of geological time consti
tute a system. Systems are a-sembled into group", and each system may be divided and subdi
vided into ser ies and staires. All dlvi11ions of whatever rank, from groups to stages, and even to 
substages, are severally known to geologists by definite names. The table on the opposite page, 
in which the rocks of Iowa are repre,-enttd diagrammatically in the order of age or superposi
tion, show11 (1) the manner in which the indurated rocks are subdivided, (2) the relations of the 
@everal members of the geological column, one to the other. and (8) the names used to de-igna, e 
the several geological unttshor natural groups of units, as they are recognized in the publications 
of the Survey . Tbe tables ow,1 the strata that would bt- penetrated tn boring a well , provided 
it were possible to locate a well eo tha.t it would pa,o•s through each forma tion, and pass through 
it at its maximum thickness. In this table, and in a.11 the other figures publi!<hed by the Sur
vey, sandstone is represented by dotted patterns, ~hale by lines, lime~tone by blocks, a nd drift 
b:v lines broken by small circles. Irregular lines between two formations indicate unconformity . 
For illustration, there is an unconfor mity between the Saint Louis limestone of the Lower Car
boniferous ser ies of the Des Moines stage of the Upper Carboniferous. This means that ag the 
close of ~he Saint Louis stage, the sea bottom on w hich the sediments making op this formation 
had accumulated, w as elevated and became dry land Streams and atmos9herk a gents ca rved 
this land surface into hills a nd va.llt>yP, producing such irregularitiei. as these same agents have 
wrought over the present surface of southern Iowa. Eventually, however, the region subsided, 
a nd what had been dry land became cover ed with sea. New i;ediments-those mak ing up our 
Iowa Coal Me11sures-were spread out unconformably, the geologist would say, over the carved 
asd uneven surface. Unconformity quitP genera lly records, for the r egion in which It is seen, 
the following succession of events: ( I) Eleva tion of sea bottom above ~ea. level, (2) erosion a nd 
trenching of the exposed surface, (Sl 11ub11idence, and encroachment of the sea, (4/ depo1<ition of 
new 1ediments over the carved and irregular surface. There le a marked unconformity bet weE-n 
t he Cretaceous and t he Upper Carboniferous, and therP Is another, equally as m arked. betwet-n 
t,he Pleistocene deposits a nd nearly the whole ,ier ies ot indura.ted rock!'. While the d r ift and 
other superficial m a terials were not la id down in the sea., they yet rest on a.n eroded a nd irregu
larlv carved surface. 

Rocks, like our sandstonee, ~ha.lPs a nd limt stones, that originate as sedimen ts accumulated 
on a Ilea bottom, are, as a rule, spread out in even, regu lar. continuow,, a nd practically horizon
tal sheetq, Va rious causes tend to interfere with the regularity of the original depo~itlon . B-:
r eason of s trains in the ea r th's crust the beds may be foldfd or t ilted, or the continuity may bt. 
interfered with by fractures and displacement,. Marked departures from the original continuity 
a.nd hor izontal position of the bed~ are known ac:i deJonnations 

It will be noted that manv of the form11tlons bea.r geographic namPs, These names are 
derived from localitle!:' where the beds are well expost>d or typically developed. Thu« the Desi 
Moines stage is named from the rivPr along which the bedR of this age are found as surface rocki:.; 
the Saint Louis from the city where the formation was first studied; •he other geogra phic names 
have similar reasons for their application. 

Iowa lies within the Mi~sissippi valley and forms a pa rt of the great prairie plain o f the 
interior. In general Its surface "hows but slight relief, the local variations in elevation being 
<'Omparatlvely insignifica nt. The r>ortheastern corner of the state embraces a portion of thl'I 
fam ous driftle!'ls area, a region which glaciers did not Invade. Accordlnglv the imrface here has 
not been modified by the depo;.ition of drift. The hills, in places, rise abrubtly 800 feet above the 
bottom of i he river valleys, and the country, back from the rivers, slopes up to divide<i that a.re 
300 feet higher than the marginal bluffs. F ringing this a.rea on the west, and covering almost 
the whole of southern Iowa, is the region of what i'I known a.s the Kansan drift. While the sur
fa<'e here is quite uneven, the hills a.re rounded and lesc:i a brupt than In the driftles11 area. and the 
valleys, though wide, are comparatively !!hallow. As 1n the drift less a.rea, however, the c:iurfaC'e 
irregularities are due to the fact that streams ha.vf> cut trenches in a once contlnuou<i plain. In 
an a1 ea in northeastern Iowa, ha,·in g Bremer and Buchanan counties as tt-. center, the valleys 
a re hroad sags In the -.urface; they have not been produced by ero,.ion. the strearos wander hit 
and miss among irregular hills: and there are g ravel knoll"I and erratic land form'I uot due to 
stream cutting, but to the hell ping up of material by glaciers. In north central Iowa w~t of 
Cerro Gordo. Franklin and Hardin counties, there is an area of Atill younger drift, an area. from 
which the glaciers retreated 110 recently-perhapc:i 6,000 to 10,000 years ago-that the majority of 
the "ltreame have not yet established definite channels. There are numerous undrained areas
sloughs, pond!!, kettle holec:i and lakes. This i« the lake region of Iowa, thP characteristic11 of 
which become more pronounced in its northwRrd extension into Minnesota. The drift covering 
the region is called the Wi!icon~in: tha t of the area repr~ented bv Bremer and Buchanan countif'S 
l-.. the Iowan, and a drift occupying a small area in southeastern Iowa is called the lllinoian. In 
nearly all the area not occupied by Iowan and \Vi~con!'!n drift, th€: 'lurface materialR i!> the loe<a" 
already referred to. With the excPption of the driftle;:s area in the nort hea--t. and the ~mall 
llllnolan arPa in the Routhea,;t, the loes!', in general. re-..tR on Kan~a.n d r ift. The in<'urslon ar d 
retreat of the ice sheet" that snread out the varlouq drifts mentioned, coming as they did at 
widely separated time", have had much to do with the rivers of Iowa 'The streams have bPPn 
pushed around, blotted out. made to reverRe their cour ... e, and changfd so ma.ny time!' that the 
present strf'am channels often bear little relation to pr.-glaclal, or even inter1rl11clal llries of 
drainage. Some of ou r main river valleys are a patchwork of bits of a number of old independ-
ent valleys pieced together. ' 
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230 GEOLOGY OF EMMET, PALO ALTO AND POCAHONTAS C'OU NTIES. 

INTRODUCTION. 

LOCATION AND AREA. 

(¾eology 1s withal a most comprehens1, e. all em bracing 
science. Its problems are ,\·1de a the \vorld, far-reaching a~ 
tune. coextensive \\·1th the univer e entire. The geology of a 
locality, a singl e county, or even of two or three count1e . 
n1ight ·eern, therefore, at first glance i1npo ible. Here l"- roo1n 
for suggestion only; no adequate field for the di play of any 
uch ,v1<le-exten<le<l problern: no "'cope for ade(1uate stuuy n1 uch 

le s for the solution of any of the , a t and intricate que--tion 
,, hich our 1no t uperficial inspection is ure to raise, anu 
,vhich. in fact, im1ned1atel.} confront the :student on e,·ery -ide. 
Especiall} do such li1n1tation:s appear ,, hen one atte1npt the 
study of one or more of the counties of north"·e tern Io" a. 
1-Iere the usual factors of geologic tu<ly are alu10 t entirely 
rerno\ed from human ken, all alike buried, often hundred..., of 
feet deep, by confu~ed and n1ingled drift; the very drift it .... elf 
less acre sible owing to the n11n1m uu1 effect of ordinary 
erosion. Only surface indications and feature, are at the 
dispo al of the n1an o f science, and the e, tnany time-;, prec1 ely 
of the ort ret1 uir1ug ,,·1de corn par1son for full or e, en helpful 
e1planat1011. ~urely the problem of the geolog~ of a north
,ve tern Io" a county pron1i.._e..., but n1all returns even for the 
ruost enthu. 1ast1c 1ndu'jtry. T eYerthele-ss. such is the ,,1de C\.tent 
of pre~ent 111\est1gat1011 about the "orld, that ,Yhere the 
experiencn of the ind1, idual tudent falls hin1 111 his narro,,
field. the labor" of others corne to 111 · relief, and thu" e, en the 
problern of a ~1nglc counts . a ~angle to" nsliip, 1uay. and do 
become 1ntelligiolc a for111ing at lea t a part of . 01ne " ·ider. 
, a ... ter " ·hole. 

'l'hu~ \\e approach our pre-;eut .... tud5. 'l'he three countie 
11a1ucd 1n lhe title form part and parcel of our great north
'' es tern pra1r1e; apparen tl} all alike, to the ex tent e, en of 
~ ear1some sa1ncne s or n1onoton}, auJ. ugge ting, ery little at 
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first sight of what might go to elucidate the history of the 
world; and yet, after all, in itself a part of the outcome of all 
that history, and in itself, therefore, a fact, whose explanation, 
here as elsewhere, lies largely in the fact concealed, or even re
vealed; much as the peculiar names of the counties carry with 
them, for him who can understand , a curious revelation of th e 
history of our composite people. 

Emmet. Palo Alto, Pocahontas, these three counties constitute 
a strip of prairie, in width exactly twenty-four miles; in length, 
some sixty-six ; since from Emmet the northern tier of townships 
is missing, along the ~1innesota line. On the east lie l{ossutb , 
Hu mboldt,and a part of Webster county; on the south is Calhoun 
county; while to the west are Dickinson, Clay and Buena Vista. 
Nearly all of these surrounding counties have been described in 
these reports ; as to the three immediately in hand, their place 
in the history of civilization dates back only a few decades, 
forty or fifty years, at mo~t, and in the books ot science they 
have hitherto had scarcely mention. 

PREVIOUS GEOLOGICAL WORK. 

Dr. White, in his sketch of northwestern Iowa, includes these 
counties with a brief description.* He wacs apparent]y 
especially impressed by their altitude, their relationship to the 
general watershed of the state, and to the drainage system of 
the Des ~Ioines valley. He admired the abundant lakes and 
pools that gave a certain variety to the otherwise n1onotonous 
prairie landscape., and referred these correctly for their origin 
to the deposition of the all-em bracing drift . 'I1he san1e distin
guished author realized to some extent, at least, the depth of 
this same drift, and, kno,Ying the geologic structure of the 
eastern half of the state, he announced the in1probability of 
mineral wealth beneath these wide deposits, warning tlle people 
of the state that shafts sunk in search of coal were almost sure 
to result in disappointment. He saw, however, tbe native 
species of forest trees, here and there wide-scattered. strug
gling, and even flourishing, wherever they had covert fron1 t he 

* Rep, of the Geol. Survey of the State of Iowa, by Oharles A. White, M . D., Vol. II, pp. 
215-219, 1870. 

• 
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annual fires, and predicted that a few years would suffice "to 
convert the whole of thi treeless space into a well cultivated 
region with a sufficient amount of artificially planted woodland 
from \\ hich to supply the wants of the inhabitant . "* It \vould 
be a satisfaction to this pioneer student, geologist and long 
honored author, could he today persona,lly realize how com
pletely his predictions in this regard have come to their fulfill
ment. 

Aside from the \VOrk of Dr. White the counties we now con
sider have bad no attention from student, geologist or 
geographer. Of no remotest interest to the miner, their fertile, 
peaceful acres have fallen under the plough and have been for
gotten or remembered only as political bits of Iowa's vast farm. 

evertheless these counties are not without their own scien
tific interest, and afford within narrow limits much to occupy 
the intelligent farmer or student, much to tax the ingenuity of 
the wisest \Vbo seek to offer satisfactory explanation of the 
di verse local phenomena everywhere displayed. Topographic 
problems are offered by every township, almost by every square 
mile, and, as for structure, our limited knowledge finds oppor
tuni ty for enlargement after each erosive freshet, might gain 
new pages at the sinking of each new country well or the dig
ging of each county-ditch, almost each cave or cellar. 'rhere 
are bills and plains and valleys, mostly hindrances rather than 
aids to the farmer's plans and industry, there are rivers a nd 
creeks and lakes, but often owing to each other only remote t. 
most indefinite allegiance; there lie beneath our feet, rocks and 
gravels, ands and clays, but all in confusion mingled. We 
have but begun to classify these strata as they lie, to interpret 
their far-reaching history. Even the boundaries of the more 
general divisions into which the soil element of northwe tern 
Iowa naturally fall are often difficult of discovery, and an accu
rate mapping will require months and years of patient research 
in the field. 

The present account is, therefore, but a sketch, a preliminary 
study, as have been its predecessors dealing with the neighbor
ing counties. To assemble all these vartial pictures, correct 

• Rep. Geol. Surv. of lowa, by Cha.s, A. White, l'l!. D., Vol. II, p. 215. 
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them, and at length uni te them in some more perfect and 
general composite view or portrait of this unique and wonderful 
section of our prairie state remain, the much-needed labor of 
so me future day. 

PHYSIOGRAPHY. 

TOPOGRAPHY. 

The topography of the counties before us, at {;loser view, is 
sufficiently varied. Although to the eye of the passing t rav
eler often apparently perfectly level, yet t he entire country 
slopes gently to the south and is likewise higher at the western 
side, for reasons presently to appear. 11he variation in level is, 
however, often surp risingly small. On a later page appear 
the altitudes of several towns as given by the res pee ti Ye 
railways in each case. These railway levels may with 
interest and profit be compared. Ruth ven, on the western 
edge of Palo Alto county, is the highest town in the terri
tory mapped, and liolfe is the lowest; the difference between 
them is two hundred a ud seventy-five feet. This, however, 
gives an exaggerated view of the matter on account of the 
unusual altitude of Ruth ven, perched high on the morainic 
hills. lf we com pare Esther vil le in the north with Jfo nda of 
t he extreme south, we have a difference of only fifty-two feet. 
These points are almost exactly on the same meridian. I f, 
ho\vever, ,ve draw a line from nor theast to southwest, as from 
Armstrong to Fonda, the variation falls within five feet; Cyl
inder, Rodman and West Bend are within two feet of the same 
level; and so, many such comparisons may be made. 

Nevertheless, ,vit h all this apparently common &ltitude, the 
variation in topograph y in the three counties is by no means 
inconsiderable. There are hills and valleys and plains here as 
elsewhere, but their succession is diffe~ent; they stand in 
peculiar relation to each other. The hills are some of them 
high and precipitous, as in Walnut townsh ip of Palo Alto 
coun ty, or Emmet township of Emmet county; sometimes they 
are simply low swells or mounds, as about Maple Hill or Em-



• 

234 GEOLOGY OF E MMET, PALO ALTO AND POCAHONTAS COUNTIES. 

metsburg. All these are altogether independent of erosion . 
... o streams run among the high hills about Ruthven or Graet
t inger; nor more among the mounds, of Armstrong or Curlew. 
'rhese are bills of construction, i.e. they were piled up and 
abandoned here by an agency of which they are at once result 
and evidence, an agency in • the ages past efficient over wide 
areas, determining the shape and features of the land surface 
of a considerable porti()n •of the northern \v0rld -the agency of 
glacial ice. Erosion affects these hills, no doubt, today, as it 
has for centuries, but it did not make them. This is evident to 
anyone \Vho \vill give the subject the slightest study or exam
ination. '!'here are hills of erosion also here although often, 
generally, insignificant. These may be noted along all 
streams; along the Des 1Ioines, although here rarely in this 
region . 'l'he Lizard in its winding branches shows now and 
then an eroded slope; even the upper channels of Cylinder 
creek show gently sloping, eroded fields. Beaver creek, near 
Rolfe, shows perhaps more of erosion topography than appears 
elsevvhere in the three counties. 1'bis tream seems to have 
cut down pretty rapidly to the level of the Des l.1oines flood 
plain and so shows steep inclines, not a few in the neighborhood 
of Rolfe and northward. Beaver View farm is a fine illustra
tion. You may find erosional hills in thi , our pre ent terri
tory, but by search. 'fbe hills we easily study are morainic bill . 
con tructional, as said, o,ving their existence to forces acting 
long ago. Consequent here may be noticed the peculiar 
di tribution of these hills. They occur chiefly on the west ide 
of the Des ~f oines river. Beginning at Estherrille and thence 
south, the hill-country is nearly all on the right bank of the 
river. There are swells and mounds here and there, every
w bere, but for hills, everybody sends the traveller ,vest. And 
there be finds them sufficient in numbers to raise the general 
aYerage level, as ,Ye have seen, of all the ,vest side of our ter
ritory; sometin1es grouped together, like 1niniature mountain 
chains, a bun<lre<l feet high, as about Ruthven aud \Vest of 
Graettinger. In fact this country is so rough and uninviting as 
to have been only recently occupied. A big church cro,vning 
the hilltop here and there tells of some Swedish or N or,regian 
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colony, newcomers vVith old 
what others haYe neglected. 
are most imperfect, but aided 
culturist some adYantageous 
upland slope. 

time Norseman courage, daring 
Between the hills watercourses 
now by ditches give to the agri
variety, lowland meadow and 

\Vhile, as stated, these peculiar hills are characteristic and 
best displayed west of the Des ofoines, yet they are by uo 
means lacking in other places. They are prominent north of 
Estherville, about Dolliver, and extending in broken series in 
a southeasterly direction past Armstrong. There are low 
ranges of them in the vicinity of Emmetsburg, especially about 
two or three miles east of the city; they occur north ea t of 
Rodman and about West Bend. A very interesting specimen, 
because of location, is found directly athwart the highway ea t 
of the town of Rolfe, precipitous all around and forty or fifty 
feet above the surrounding level. 

Associated with morainic hills are always lakes of greater or 
less dimensions, these in the present instance are neither fe,v 
nor insignificant. There are lakes in each of the three coun
ties; in Emmet county they are especially numerous. Some of 
these may claim special description. 

Iowa lake, ,vhich names for us the northeastern township of 
Emmet county, lies mostly in )linnesota. In Io,va it covers 
not more than one square mile, but is ,vithal an attractive and 
permanent body of water, bordered, especially to the north, by 
native groves of all the commoner species of our native trees. 
The lake has no Iowa affluents. but in this year (1903) the out
let, tributary to the Des )foines ( 1), is a rusbiug torrent. 

Turtle lake, or as the people of the county now prefer lake 
Okamanpadu, is very 1nuch larger than Io"·a lake but sin1ilar 
to this lies much of it north of the state boundary. Altogether 
it covers some four square miles. This lake too is bordered by 
native woods, once much more extensive than no,v. 'f he 
I owa shores are today nearly destitute. Still the lake is 
picturesque and beautiful, apparently one of the abiding attrac
tions of a beautiful rural landscape. This lake is also one of 
the sources of the Des ~Ioines river. It seems to have t,-vo out
lets one to the east, the larger, to the East Des Moines; tbe 
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other flows west to Soldier creek which is itself, however, 
farther on a tributary of the same stream Immediately south 
of Okamanpadu is Swan lake, by far the finest body of water in 
Emmet county. Lake and swamps together, Swan lake affects 
half a dozen sections and extends more than six miles from east 
to west. However, the east end is but a wide marsh full of 
rushes and all aquatic vegetation. Swau lake proper is at all 
seasons a fine sheet of water surrounded by good banks, some 
of them high and generally covered with native woods; t rees 
of the finest varieties; beautiful primeval walnuts still stand
ing. '£he depth this year is reported fifteen to twenty feet. 
Singularly enough, the locality is comparatively high. From 
the west end of the lake the view extends for miles in every 
direction; the wooded, high, western banks of the West Des 
~loin es river stand like a wall of green; the village 
of Raleigh appears beyond, ,vhile on this side Graettinger, 
Wallingford, Gruver, Dolliver, and even the groves of Esther
ville are plainly visible. Yet here is no highland, as such, 
visible to the eye; t his is a lake-shore and the flatness of the 
far-reaching plain alone surprises the beholder. On the ,vest 
side of Emmet county a.re several small lakes, as Four-mile 
lake, Chester lake and Twelve-mile lake. The last named is 
possibly the largest and most permanent of these, but all are 
shallo,v and likely to be drained and made over into cornfields 
once the county surveyor with his ditch arrives. 

Palo Alto county likewise boasts of se veral lakes. Lost 
Island lake, lying partly in Clay county, is a beautiful and per
manent body of water, to be classed ,vith Spirit lake and 
Okoboji. While not quite so large :i.s the former, nor so deep 
as the latter, it is none the less attractive and has about it the 
same picturesque hills and ,vinding beaches. Lost Island lake 
has an expanse of some three or four square n1iles and is said 
to be t,venty feet in depth. '£he southern shore has been laid 
out as a park and affords place for summer cottages. orth of 
Lost Island lake, in Palo Alto county, is a ,vide marsh as large 
almost as the lakb itself, but distinct, once kno,vn as Pelican 
lake. These lakes are both situated in the very 1uargin of the 
Altamont mora.ine and are drained to the west into the Little 
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Sioux river. There are to the west of then1 no high protecting 
mounds, but, on the other hand, their marginal position sub
jected them to vvhat is called overwash, deposits of sand and 
gravel from the edge of the retreating ice. This will account 
for the shallowness of Pelican lake and for the series of swamps 
and marshes by which in Clay county these lakes find outlet 
through Outlet creek to the Little Sioux river. 

There are in Palo Alto county several other lakes of more or 
less interest. Elbow lake south of Ru th ven is a little better 
than a marsh; ~1edium lake at Emmetsburg is permanent, and 
affords opportunity for boating and pleasure-seeking. Virgin 
lake and Silver lake, both on the west side of the county, are 
deeper, though not large. and are beautiful permanent features 
of the landscape. Rush lake, farther south, is of interest as 
the source of Lizard creek, to be presently described. 

In Pocahontas county are no lakes of interest. Swan lake 
near Laurens, with native woods about its shores, once adorned 
with launches, a steamboat and all other 1ninor craft, is \Vater
less now even in this year of floods. Clear lake and Lizard lake 
also exist but in name . 

Having thus disposed of the hill country and the lakes of our 
present territory we may now consider the simpler topography 
of the plains and meadows. These are conspicuously two-fold 
in their origin and position. We have, in the first place, the 
level of the general prairie. Of this nearly all Pocahontas 
county affords an illustration, nor less, large ateas in E1nmet 
and Palo Alto. About the town of Pocahontas, for instance, is 
a grass-grown level, unbroken for miles, and almost without 
drainage or slope in any direction. Where the lands are better 
drained the fields are yet flat, the streams long, crooked and 
shallo"v, sluggish and easily overflowed. In a general way the 
whole valley of the Des Moines river from Emmetsburg south 
is of this character. Compare again the table of levels, 
Emmetsburg 1234, Curlew 1222, Cylinder 1195, Rodman 1193, 
Whitten1ore 1207, vVest Bend 1197, Malla.rd 1198, Plover 1190, 
Rubens 1193, Gilmore 1207, etc. Here we have the indices 
of an almost _absolute plain some fifteen ...or twenty miles 
wide and more than thirty long. Of course this plain is 
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not ab. olutely even; 1 t is interrupted, in Palo Alto cou nty 
especially, by cattered lo \v knobs or ridge-.,; in Pocahontas, 
less by such features and more by broader inequalities 
determining the far-reaching though all-imperfect drainage 
system. uch a le\·el as tbi i" kno\vn every,Yhere in these 
reports as a \\Ti cousin drift plain. In fact, onr ,vhole three 
counties may be regarded '-Jn1ply a 'uch a plain sloping a 
little to the ea~t. rather n1ore to the onth. cut diagonally into 
t,vo almo t equal part-; by the l)es ~loines river, and encun1bered 
to the ,ye t n1ore or le"" exten-.,i, ely ,, ith irreg ular tumbled 
pile" of the an1e con truct1, e 111ater1al, the group~ and -.,erie-; 
of morainic hill . 'l'he lakes, for tbe 1110 t part, are i n1ply 
undrained <le pre::- ion'3 a 111ong~t the-,t:l hills. 

But the ri, er , alley proper "llio,,T, n-.; a plain topography of 
ret a different character. On either ,1de of the ri \·er. no,Y • 

chieftJ on thi -,i<le, UO\Y on that. is a peculiar gra,el plain , 
abutting plump again:st the h1ll'i ,, here the..;;e approach: belo,, 
the le, el of the general plain and harply divided even fro111 
th1 , ,, here the} 1nntually approach; di-,tinct at once in ,truc
ture as in po ition. 'l'h1 1-; no alln ,·ial plain in the ordinary 
acceptance of the ,, or<l, a 1uight be at fir t ur1u i ed. lu<.leed. 
here i~ no alluviu1n at all re ultant fron1 the action of the 
present stream. Here i ~ a plain, generally 1nore than a n1ile 
in \Yidth, so1netiu1e tn·o or three, compo~ed entirely. except a 
little organic n1atter at the top, of coar e ,,ater-laid and, 
bo,vlders and gravel fifteen or twenty feet in depth, resting 
often on blue clay. If \Ve s tudy the cour e of the pre ent 
stream ,ye shall di cover that it ha indeed its own allu,·ium, 
its own alluyial plain, its flood-plain covered at high \vater , 
enriched by gift of falling silt, but thi · i " entirely a different 
matter. Over the gravel plain the river never, in it ' bighe t 
water , sweeps at all; it never reacbe to that lofty le,·el. Yet. 
a£ just stated here are ,Yater-laid a,nd , and gravels of ,Yide 
extent. 'l'he e valley plains are not the alln, inn1 of our pre'ent 
stream; they are hardly to be reckoned the aliuviun1 of any 
s tream: they are rather the bocto111 of an ancient ri, er that 
can1e do\vn the , alley occupying its total ,Yid th in its '"' ,veep- • 
in g flood,\\ heu the ,,·bole country. ue,Y-born, \YU " taking sllape 
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as we see it now. On this old river bottom, this gravel plain, 
stand Estherville, Graettinger, Wallingford, Osgood, par t of 
Emmetsburg, Cylinder; the latter on an identical pla.in, though 
remote fron1 the ri ,·er. A fine view of this river-plain is 
obtained from the car-,vindows by those passing up and down 
the valley on the Rock Island rail,vay. It is well seen fron1 
the morainic heights ,ve t of Ei:)therville; it lies fair before the 
observer seen from the brow of the hill west of Osgood bridge; 
and, strangely enough, we traverse the same sort of a gravel, 
sandy plain. extending for some four miles north of the town 
of Cylinder, two or three miles in ,Yi<lth. This plain has also 
the same origin as those by the Des ~Ioines and represents an 
out-wash from the plateau of Fairfield and Independence to,vn
ships. This plateau is a continuation of that seen in I(ossuth 
county, its abrupt margin extending from the Crystal lake 
moraine in Hancock county around by Saint Benedict,Irvington. 
north of Whittemore and so into Palo Alto. This plateau lies 
thus between the Des ~Ioines and Iowa rivers near their origins, 
and rises to a height of something like one hundred feet above 
the general level. the highest point bet,veen Algona and 
Whittemore. 

Following is given the elevation of several towns in the area 
und er discus ion. The data were obtained from Gannett's dic
tionary of altitudes in the United States: 

T~BLE OF ALTITUDES. 

Estherville . . . . . . . . . . . . . . . . . . . . . . 1 , 298 
Armstrong ...................... 1,237 
Emmetsburg.. ......... . . . . . . . 1,234 
Crippen . . . . . . . . . . . . . . . . . . . . . . . . . 1,166 
Ruthven . . . . . . . . . . . . . . . . . . . . . . . . 1 , 435 
Cylinder . . . . . . . . . . . . . . . . . . . . . . . . 1,195 
Ayrshire... .. .. .. . . . . . .. .. .. .. . 1 ,293 
Curltw. . . . . . . . . . . . . . . . . . . . . . . . . . 1,222 
Mallard . . . . . . . . . . . . . . . . . . . . . . . . 1, 198 

Rodman. . . . . . . . . . . . . . . . . . . . . . 1,193 
w~st Bend ..................... 1,197 
Plover ., . . . . . . . . . . . . . . . . . . . . . . . . . 1, 190 
Rolfe ........................... 1,160 
Gilmore City ...... ... ... .... . .. 1,207 
Rn be os . . . . . . . . . . . . . . . . . . . . . . . . . . 1 , 193 
Havelock .... . . . . . . . . . . . . . . . . . . . . l, 227 
Laurens . ....... . ................ 1 ,307 
Fonda.... . . . . . . . . . . . . . . . . . . . . . . . I. 232 

The margin of the above mentioned plateau in Palo Alto as 
in Kossuth has been generally \vell drained so that the topog
raphy is unusually broken as the plateau breaks:off to the plain. 
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Thus the north part of Fairfield township is ,vell drained, 
although representing the Wisconsin plain. Considerations 
such as these lead us easily and naturally to our next topic. 

' 
DRAINAGE. 

Des .Jloines river.-The valley of the Des .Jloines river in two 
branches constitutes the principal drainage channel of the ter
ritory we study. That drainage is determined by topography 
is proverbial in northwest Iowa. An<l so the Des ~1oines, 
especially its western branch, occupies, in large measure, a 
rather wide,constructional depression,first formed and excavated 
by glacial drainage, then partially filled again, as we have seen. 
This West Des l\'1oines is, at the ordinary stage, a fine clear 
stream, of great service, both as a drain and for water upply, 
and its course southward is very interesting to one who will 
study determining causes. Taking rise in Iinnesota it enter 
Iowa almost exactly at the northwest coraer of Emmet count~,, 
making its way amid morainic hills, cutting through their 
opposing ridges it reaches the Wisconsin plain in the neighbor
hood of Estherville. Here, however, its course is still con
trolled by the moraine; the high, abundant, hills of ,vestern 
Emmet county guide the river to the east, nor less those of 
western Palo Alto, until imn1ediately south of Emmetsburg 
morainic ridges of rather low degree divert its course and send 
the stream eastward, finally in Nevada township directly east, 
only to encounter south of Rodman the West Bend eries of 
bills through which the stream makes its tortuous ,vay to 
enter Humboldt and Pocahontas counties almost simultane
ously, follo,ving in zigzag fashion the line bet,veen the t"·o; 
joins Beaver creek, ,v hich 1nay represent an old-time channel, 
and finally enters at Bradgate, about one mile east of Pocahon
tas county line, tbe rock-,valled conduit of some preglacial 
,vater . It is even possible that Beaver creek may represent 
part of the same preglacial, i. e., pre- \Viscoo in, stream, and 
this may be a remnant of \vhat is no\v the Little ioux, ,,hose 
course has been so strangely shunted by the Altamont in Clay 
and Buena Vista counties. i1, At any rate, vve are beginning to see 

• See of this series Vol. XII, p. S84, et seq. 
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that the pre- \Visconsin drainage of all this part of Io,va ,vas not 
very different in direction, at least, from that which obtains today. 
(treat ridges of older drift are still in evidence, which have for 
age been ,vatersheds; the \Visconsin simply threw these less 
forceful stream into confu ion. The uncertain cour::;e of the J)e · 
j\I oines aero s the e prairies is apparent when one notes the 
often slight character of the ob, tacle by which the <3trea1n has 
been deflected; some low swell of drift, of sand and gravel, as 
in section 33 of evada township, Palo Alto county, or in sec
tion 32 of Fern Valley township in the same county. Indeed, 
the course of the river is scarcely yet determined. In time of 
flood the river, south of Emmetsburg, leaves in part its channel 
in section 2 of Great Oak township, passes directly south 
around an island of morainic knobs in sections 12 and 13, and 
finally joins the main current again in section 20 of .1.: e,·ada 
to,vnship. I n fact, the ,vhole of Ellington township and part 
of vVest Bend is simply a confused field of low, irregular bills 
and swamps where it would seem that a river might cut through 
at any time in one place as well as another . We t Bend, so 
named beca use the valley of the river was settled by immigra
tion from the south, and for men coming from the south the 
river here turned ,vest, West Bend is, after all, truly historic in 
its naming. We must remember that our assumed ice sheet 
retreated northward; the excavation of all stream-channels 
now in service proceeded pari-passu, ,vith equal pace. Beginning, 
for instance, with the stony channel in Humboldt county, the 
conduit of the Des ~1oines ,vas determined north,vard a little 
at a time; and any slight obstacle, no doubt, ,vas at first 
sufficient to determine the direction of the current. 1'his ,vill 
explain the peculiar winding of the river in these to,Ynships 
named. The current return8 again and again upon itself; 
surely no such crooked channel is elsewhere represented on the 
maps of Iowa. .B"or this reason, although a drainage channel 
of prime importance, the river is here singularly inefficient, 
and the problem of those \vho vvould cultivate the e naturally 
undrained meadows is difficult indeed. 

rr he t ributaries of the Des Moines in this part of Io,Ya are 
School-section creek, draining the western part of E1nmet 

16 
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county, cutting down to the le\'el of the river through a chasm 
of remarkable depth, of wild abrupt, picturesque beauty, but 
not yet efticient for tbe remoter sections of the ba in in which 
it rises; .Jack creek, the outlet of Swan lake and ordinarily 
simply a creeping, crooked prairie stream, draining in1perfectly 
a to,vnsbip of the same name; Cylinder creek, a t rea1n of the 
same sort, draining pretty ,vell the two northea ... tern tov:nships 
of Palo Alto county and recei\'ing as a contribution from the 
west the ,vaters of the un,villing outlet of jiedium lake, a body 
,vhich seen1 formerly to have sent it surplu water outhward 
directly to tbe De ~Ioines, acros"' the plat of the present city 
of Emmetsburg; the outlet of ilver lake, V'tillow creek, 
,vhich bas effected considerable ero ion and afford" in ordinary 
season good drainage for the farm of Great Oak town hip; 
Beaver creek and Pilot creek, which, ri ing in Palo Alto county 
drain some of the finest of farms in the virinity of Curlew and 
ilallard and become efficient streatns in the northea t township 
of Pocahontas county. The Lizards which in manifold branches 
spread over nearly the \\1 bole of the county la t na1ned, de erve 
a special sentence. Lizard creek, a a stream of some dignity 
and recognized importance, enters the Des Ioines in Webster 
couuty, but in Pocahontas county it consists of three principal 
branches with many secondary, sometin1es inter-communicat
ing mar bes and sloughs. These branches in many place lie 
upon the prairie rather than drain it. Except in the case of 
the orth Lizard, and far down in its cour e. erosion is almost 
none. Here and there the county upervisors have taken the 
matter in hand and have cut a broad ditch for the impotent, 
channel-less stream. As central Pocahontas county is a typical 
Wisconsin plain, so the Lizard creeks are typical prairie streams. 
Fortunately a deep channel of the Des iioines is not very far 
a,vay, with a fall to the north of the Liz·1rd of something like 
t,vo hundred feet, so that the art of the engineer will no doubt 
one day amply supplement nature' unfinished work for 
Pocahontas county. 

Cedar creek ,vith two principal branches is an important 
stream in the ,vestern part of Pocahontas. It rises in the 
marshy fields north of Laurens and afford )to the townships it 

J 
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passes fair drainage. Cedar township, especially, is well 
drained. 

The East Des iroines, although a fine perennial stream, is of 
importance in this discussion only as affecting the northeastern 
townships of Emmet county. J£ven here, such is the 111orainic 
character of the country that artificial drainage is everywhere 
resorted to. 

In ordinary seasons the drainage of all this section of Iowa 
would seem a matter of no especial difficulty. Within the last 
ten years thousands of acres of lowland have been brought into 
cultivation; but in seasons of unusual rain the problem of 
speedy removal of surplus storm-water becomes more serious. 

STRATIGRAPHY. 

:B1rom the preceding description of these counties it is easily 
inferred that the stratigra.phy, or geologic structure of this 
part of Iowa, so far as exposed to ordinary view, iR extremely 
simple. The drift is indeed susceptible of some classification, 
but the student seldom finds it in sections undisturbed. Erosion 
valleys, by the very nature of the case, are less satisfactory. 
These looser deposits become mingled; they are always "in 
place;" i.e., while a transported induraten rock is identifiable as 
such, the materials of the drift lose their identity no sooner 
they leave their proper horizon . In other words, while the 
stratification of the drift when undisturbed is evident enough, 
yet to identify the elements of the several strata once weath
ered or eroded requires discrimination of the most discerning 
sort. The materials from which the successive drift sheets 
have been built. up are much the same; yet there are differ
ences, more striking and more numerous doubtless by far than 
our science is now prepared to realize. However, even erosion 
valleys often serve, when the shifting current uncovers a fresh 
surface or undermines a slipping hillside. Other than this the 
student of stratigraphy relies upon the glimpses offered by 
artificial excavations of various sorts, the grading of the high
way, the cutting of the rail ,vay through a mound or hill, t he 
sinking of farmers' wells. 

• 
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One outcrop of the older rock also strangely enough comes 
to light vvitbin our present limit so that our synoptical table is 
more extended than was to be expected: 

SYNOPTICAL TABLE. 

GROUP. SYSfBM. SERIES, STAGE. 

Recent. Alluvium. 

Wisconsin Gravels. 

Cenozoic. Pleistocene. Glacial. Wisconsin Clay. 

Kansan. 

Pre-Kan!!an sands and g ravels. 

Paleozoic. Carboniferous. Lo,ver St. Louis . 
Carboniferous. 

GEOLOGICAL FORMATIONS. 

Pleistocene System. 

The Pleistocene deposits,here as else,vhere in northern Iowa, 
consist entirely of sheets of clay, gravel, sand, or of these in
extricably mingled together. l n fact a pure clay is probably 
no\vhere to be found ,vithin our present limits; so that ,,e may 
say that our Quaternary or Pleistocene deposits here are wholly 
drift, mingled clay and pebbles or bowlders, or beds of gravelly 
sand. 

ALLUVIU~,J. 

By this ter1n is indicated the fine, usually black, soil ordina
rily present along the banks of rivers and streams in prairie 
regions, which evidently owes its position as yvell as character 
to the sorting agencies of water. Ordinarily it is a fine, black 
silt, sometimes heavy with fine sand; and represents the latest 
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or farthest deposition from waters laden with the products of 
erosion. In our newer valleys the amount of such material i 
inconsiderable; nevertbele s there is some of it discernible by 
all the principal streams, as the branches of the Des :,Ioines, 
,vhere occci.sionally a ,vide, flat m ea.do,v is made up of alluvial 
soils that rest thinly upon beds of river sands an<l gravel. Some
times it has accumulated to the depth of several feet and sho,v3 
black banks in pre. ence of most recent er o ion. The amount 
of this material i , however, in t he present case too s1nall to 
admit of representation on the map. 

WISCONSIN STAGE. 

TVisconsin grarels.- The depo its o named are the i1nm ediate 
effect of the outpouring of the waters accompanying the melt
ing and retreat of the '\'" isconsin ice. As the face of the ice 
cliff moved north,vard the floods of" ater see1n to have covered 
the country and the graYel and and ,vith which the trea1n 
,Yere charged were deposited e, er) where: e ·pecially. of course. 
in the forming valleys and channel of drainage. .'0111etime~ 
the e channels were no doubt on or in the ice itself so that 
gravel deposits may, and often do. no,v appear far out of the 
,vay of any present drainage .. y ten1 of a.nJ ':)Ort ,vhate,·er; in 
i olated mound~. on the fla.nk of bills, in low ridges ath,vart 
,Ybat ,,ere other ,vise a le, el plain. As already 1n<licate<l in the 
discu:--sion of topography, the valley-plain of the \\ o"t Des 
~Ioiue~ river i a gra, el plain, all gra rel of var} ing depth and 
,Yid th . from the .Jlinnesota line or near it ~outb to llurnbol<lt 
county. At Esther\ ille and at other points thi gra, el i::i ,, orked 
by the ra1l,vays fo1 balla t-construction, and fro1n the city 
named thousands of car-loads ha\ e been tran ·ported in thi~ \Va) 

to various parts of the state. Th e beautiful ·ituation of the 
town (see plate I\') is due wholly to thi-, unique deposit. 'l'he 
city is built on the gravel plain. One ascends to the typical drift 
as he passes east out along any of the principal streets. I n many 
places one may see the distinction by merely standing in the 
street ancl looking ea~t. 



?late IV Vlcw of tho town of E■thervllle, nnd the prevailing topography of tlw W!econ!!ln drift.. 
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At the bridge across the Des 11oines in section 2 , township 
100 nortlJ, range 34 \Yest, the gravel is piled in such a way as 
to give the ob erver a fair idea of the imn1ense erosion 
changes that once went on in \vhat \Ve no,,T term the Yalley 
of the ri,·er. 1-iere the gravel on either side of the river is 
discoYerable high up above the ordinary plain, fifty or sixty 
feet : lo<1gecl against the banks of drift. Bet,veen lies a 
half 1nile or more of gravel plain perfectly solid and flat, the 
botton1 of the ancient glacial river that svvept this way and 
eroded the ,·alley as we see it, beginning a,vay up on the level 
,Yhere non' occur the highest deposits of these singular 
,vater-mark . The present stream is as nothing when com-
pared to that earlier river. The Des 1ioines ri ,·er in this year 
of 1~03 is de cribed as high beyond the previous experience of 
observer. , and yet the Des 1Ioines river by no mean covers 
this gravel plain. 'fhe present stream has its own flood plain 
,Yhich in ti111es of freshet it may cover or erode, but this old 
time valley owns no relationship to the present river. One 1night 
suppo .. e that the action of the earlier, larger, current continued 
not very long; but \Ye must reflect that the erosion force in this 
its upper cbannol was limited by the work that must be done 
arther south and east, where the indurated Paleozoic formations 

were encountered and set bars to the agents of erosion as at 
this day. The result is that the gravels of that older river lie 
in these upper stretches largely undisturbed, slow-mouldering 
with the lapse of centuries. 

,vhen we come to investigate the composition of tbe gravel 
trains vve discover, first of all, the evidence of the mode of their 
deposition. .r o better sections need be wished of the entire 
deposit than those encountered at Estherville. Here one may 
easily ... ee the sorting cross-bedding resultant from the water 
currents that once swept the stony debris on and down. But the 
1naterials themselves are of every imaginable source; i. e., one 
may find samples of rock of almost every description of all 
sizes, from merest pebbles to stones weighing h undreds of pounds. 
Some of these pebbles are of great age as such; have long been 
buried, subject t o tbe slow action of waters, fi ltering, bearing 
all sorts of solvents in solution. Such pebbles no longer hold 
together as rock at all, but crumble no sooner exposed to ]ight 
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and dryness, may be picked from the bank and crushed in the 
fingers. Through large gray bowlders the steam shovel passf3s 
as through sand, and such sections may be commonly observed. 
These were doubtless, some of them already long constituent 
parts of the older Buchanan gravels ,vhich the Wisconsin ice 
in these latitudes so generally s,vept a,vay. Possibly the larger 
part of these vast recent deposits consist of but a resorting of 
those older piles and trains laid down by the ,vaters of the Kan
san so long ago. ay; perhaps some of the earlier gravel, even 
in the e river valleys still 1 ies in place here on the blue clay 
that stretches everywhere beneath all surface deposits in these 

F10. 16. The gravel pit of the Minneapolis & St. Lou!s railway, Estherville, Iowa. Tbls 
Uluatrntion shows In a marked degree the oharnoteristlo cross-bedding of glacial grovels. 

regions. 'l'b us if anyone \,·ill closely can the expo ... ed \\ a ll of 
gravel in the e>..ca.,·a.tions outh of Estherville he ,vill ea ily di~
CO\ er tbat the lo\ver portion of the expo ure are different, 
strikingly different, from tbe upper, orer1ying par t. 'I be " 'all 

I 
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stands up largely because of these differences. Above, the 
gravel is more loose, fresher and evidently more recent, judg
ing from appearance ; below, the material is imperfectly 
stratified, often stained with iron, deep brown sometimes, the 
pebbles and bowlders more or less cemented together R-nd 
associated with concretionary nodules of impure hematite. 
The line of demarcation is not well defined, but is sometimes 
quite evident. One is inevitably led to conclude that the lower 
gravels are here older than the upper. 

Flo. 17. The blue clay-eroded by the drainage atream is1uing from the gravel pit of the 
Minneapolis & St. Louis ra.ilw1toy, near Estherville, Iowa. 

But this is not all. In the gravel pits operated by the ~1in
neapolis and St. Louis railway near the same city of Esther
ville. especially at the extreme south of this artificial exposure, 
storm-water erosion bas supplemented the artificial excavation 
to the complete uncovering of the old blue clay. A finer dis
play of this was never seen. Resting directly upon this bed of 

• 
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blue clay i the san1e more or less induratecl, bro,vni h gra vel 
seen in the other excaYation~. ,vbile further north appears the 
typical sand& and gravels of the Wisconsin age. 

I-I 0\vever ,ve 111a v name these lo"·er gra ,·el ~trata, the wide 
cli:::-tr1bution of the \Viscon-,in i:-nb\va h and overwa h is indis
putable. Not only by the ri, er, as here, but, as noted. far a·yvay 
fro1n strea111s 110,v flowing ore, en thP po~i:-ibility of ~treain::--. piles 
of "ater-laHl sand and gravel surprise the tra, eler. At l{uth
ven there i · abundance of this 1nnterial in the lo,Yland ,vest of 
the city. nor le~:s on the top of the bill iu the city it,elf near 
the l{ock Island station. In 1nany ca e tbe e gra,·el deposits 
re:st un1ni:-;takably on the country drift, o that there can be no 
(f uest1on a to their relative age. 

1'he TfrisconsiJt drij't. 'l'his i the con1111on surface drift or 
pebble clay of all this north,Yestern country. I t bas been often 
de cribe<l in the e reports and is generally ea y of recognition; 
strongly calcareous, it i. u ually ,vhite or \\ hiti!:,h "·hen dry, 
though son1etin1es yello,vish or buff colored. Ordinarily it 
js covered deep by rich, black urface soil and vi -ible only 
"here uncovered by erosion or ome ort of a r tificial exca ra
tion . Ho\.vever, exposures are sufficiently abundant. Through
out the entire intra-morainic territory as sketched in these 
report::;, the characteristic color, the flat, lime tone pebbles and 
111all. angular bovvlders, often of the ·ame material, newly 

pl au eel, mark every hillside road or rail,yay cut. The abundant 
lin1e, ,vhether in form of finest du. t or a pPbbles and bits of 
lin1Pstone rock, forms the n1ost patent characteri tic of the 
deposit. 1'o the west this drift pa, ·e over into so1nething 
older, but in color and appearance often but slightly different. 
'fhe reader n1a,y con1 pare earlier volume, of this series of 
reports; this n1ay be subject of future discourse. But in our 
present territory the \Viscon in drift is ,vell defined, remarka
ble. chiefly, for its thinness as a depo it. In fact, the relat ion 
of this deposit to underlying strata in the e 111arginal countie 
merits closest scrutiny. Over the larger part of ou r area, 
over all, if well diggers, almost our only sour ce of information, 
are to be believed, true W isconsin dr ift does not a verage more 
tban fi fteen feet in thickness. Doubt less in western P alo Alto 
and Em m et counties, on the morainic hills, the depth is often 
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great; but on the ordinary Wisconsin plain the depth is quoted 
never to exceed twenty-five feet, and often no more than tive or 
six. In the moraines are great piles of it, as one may often 
see in sections "\¥here, iu our rectangular road-making, we must 
need cut through a hill of greater or less extent, but every
where else the depth is comparatively small. Such exposures 
as were noticed showing Wisconsin drift above blue clay \Vere 
not inconsistent ,vith well-reports. An outcrop of the older 
formation occurs immediately west of the Osgood bridge over 
the Des ~1oines. Here the thickness of the later drift does not 
exceed t,venty-fi ve feet. The question of an earlier and a later 
Wisconsin for this part of Iowa re1naius for future decision. 

KANSAN STAGE. 

Buchanan gravels.-Old gravels of Kansan age, called in Iowa 
Buchanan gravels, were reported in an earlier sketch by the 
present author.* The outcrop appears overlying the Saint Louis 
limestone in the Gilmore quarry. In addition to this, the older 
gravels already described in the pits south of Estherville may 
with more or less confidence be here referred. There are other 
exposures of old material. Indeed, it seems as if it may be 
looked for almost anywhere as a bottom deposit of what has 
been here denominated the gravel plain. Something of the 
older gravel, for instance, appears along Cylinder creek as it 
emerges from the plateau in Fairfield township of Palo Alto 
county. It must be admitted that in exposures so far seen the 
gravels here in question are not well delimited above, but their 
uniform occurrence in direct contact \Vitb the blue clay would 
seem to justify the present provisional reference. 

The J{ansan drift.- -This widespread formation is in evidence 
in every part of the territory we now describe. Not a deep 
well has been successfully opened but "goes through the blue 
clay." Everywhere the gravel of the valley is reported resting 
on the blue clay, and, as above noted, the report .may be easily 
confirmed by present exposures. This blue clay is decidedly 
marked both in constitution, color and general appearance as 
to be unmistakable, so that we may assume as correct its gen-

•See Vol XI, p. 188 oft-he present aeries. 

, 
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eral identification. It is exceedingly tough and endures erosion, 
almost as so much rock. The eroded surface looks like eroded 
rock. The n1atrix is a fine-grained, compact clay, but in this is 
con1mingled ·and, pebbles, bowlders of various size and shapes, 
in tbe strange t confusion. It is difficult to imagine how such 
a ma s ha eve r come into place. I t has the appearance of a 
more than balf-dried paste, stiffened and con1pressed during 
the long centuries by vast superin cumbent weight. No other 
formation on the face of the earth compares with it. There 
a re in tbe older strata s]ates and bales and clay , soft ma ses 
that hare endured enormou pressure and so been modified and 
changed, but they a re not like this; this is a glacial clay, 
unjointed, unfissured, un,Yedgab]e, unblastable, the unyielding 
foundation of all our surface soil , the unperforate, imper\'ious 
cap of all our subterranean ,vaters. 

'f he thickne · of this depo it i very far from uniform. Re
ports of ,vell digger· go as lo,v a ten feet; but more frequently 
fron1 one to three b unclre<l feet i, the range of experience. In 
E1nn1et county, in EstherYille town hip, the " ·ell of ~Ir. jfc
l{a) \Yent three hundred feet in blue clay; but tbi i on a high 
ridge ,, here some of the pre-\\1 1~cou-sin topography probably 
&till persi~ts. 1'he older blue clay \Ya no doubt subject to 
erosion for centuries before tbe later glaciers ca111e upon it to 
still further have a" ay its upper ~urface. 'l'be inequality in 
thickness is probably th us to be e)..plaiuecl. l 1 nderueath the 
lJl ue clay is a ,vi<lespreacl coucbe or bed of graYel and sand, and 
often 1nore clay belo,v that, ~o that there i evidently another 
drift ~beet belo,v tho fatnous clay. On the farn1 of ~Ir. Lardell 
of ~:nuuet county i a ,vell t,vo hundred and e\'enty-five feet 
deep. 'fb e record gi, en by the,, ell-digger i : 

'fo the blue clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 feet 
Blue clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130 feet 
Gravel, with water...... . . . . . . . . . . . . . . . . . . . 3-4 feet 
Blue clay.... . ............... . ........... . ...... 40 feet 
Black muck . ........ ... ........ . ................ 2.3 feet 
\'c::llow sa!ld ......... .... ........................ 80 feet 

1'1.iis "yello\v sand" is evidently belo,v a former vegetation
bearing surface. The muck represents organic stuff, plant and 
animal re111ains in a state of partial oxidation or <lecomposi-

, 
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tion. This decomposing matter sometimes sets free inflammable 
gases in considerable quantity, and such gases caught under 
the cla.y find vent only as the covering is pierced. The Burnett 
well, near Swan lake, emitted an inflammable gas, and ,vhen 
this was ignited "it burned for three n1onths." ~1ore com
n1only the gases thus set free are not inflammable; they are 
either ordinary air that bas been caught and so i1nprisoned, or 

I 

Fig. 18. View of the Wier well showing the escaping gas when a pocket 
or gas-bearing sand in the drif~ was penetrated . Emmet township, ia 
Emmet county. 

they consist largely of choke damp, carbonic acid gas, another 
result of the decomposition of organic stuff in places destitute 
of available oxygen. Thus, 1Ir. Grerns, a ,vell-digger at Swan 
lake, asserts that all the wells in Center township, from Ryan 
lake north, are blo,ving wells when first the bluej clay!~is 

, 
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pierced. The ,vell on the farm 0f n1r. George Weir, in Emmet 
township, blew for days in such a fashion as to top all proceed
ings. Pebbles of considerable size, and pieces of wood, were 
cast high into the air, "more than one hundred f Pet." By the 
kindnes ' of Thlr. C. C. tover, of Estherville, " ·e are able to offer 
here a cut showing the \\7 eir \Yell in action. Figure 1 '. 

The blue clay, therefore, ho,Yever discovered . is one of the 
most interesting formations in I 01,,va. It deserves thorough and 
widely extended study, and taud closely related to the water 
supply of the entire state. 

PRE-KANSAN STAGE. 

Pre-f(ansa11 srul(/;; and ,r;rai.:els-Tbese have been already 
referred to in the preceding section. Our only kno"·ledge of them 
in thi region comes a a re ult of ,vell construction. We are 
indebted to ~Ir. l{. I. Cratty for the follo,ving log of a 500-foot 
,vell recently drilled at Ringsted: 

7. Surface drift ... . .................... ....... 12 feet 
6. Blue clay . . . . . . . . . . . . . . . . . . ............. . 138 feet 
5. Gray or bluish sand .......... ..... ..... . . .... 10 feet 
4. Yell ow sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 feet 
3. Shale, black and white ........ ............... 164 feet 
2. Blue shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 feet 
1. Limestone ............ . ..................... . 136 feet 

TLe porous bed form the universal aquifer or water-couche 
under the blue clay; sometimes directly, sometimes with the 
inter vention of an old time land-surface, with muck, etc., under 
the blue clay; in case of tbe Icl{ay well, al ready mentioned, 
occurs sixty-five feet of clean white sand''! 'f his is not only 
of itself remarkable, but recalls an expo ure of similar material 
in the banks of the river a few miles northwest of H umboldt , 
in Humboldt county. 1'bese sands may represent a pre-P leis
tocene format ion, possibly Cretaceous, and further r eports of 
their di tribution may be a,-vaited with interest. 

ince the boring of 1nost wells stops no sooner than a " 'ater
bearing gravel is reached, ,ve have no mean of determining the 
the amount or depth of the pre-Kansan in our present territory. 
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"Twenty feet in the gravel" is, ho\vever, a not infrequent 
description. I n Pocahontas county the drift layers of all ages 
appear to be thinner; the blue clay is quoted at thirty and 
forty feet, and the subjacent gravels it would seem, sometin1es 
fail entirely. ,,r ells are sunk in li1nestone rock. 

Carboniferous System. 

SAINT LOUIS LIMESTONE . 

'l'he only outcropping of indurated rock in the region ,ye 
tudy is found in Pocahontas county. This exposure bas al

ready been made the subject of comment in these reports and 
the present review of the case can offer no new facts or detail.* 
The exposure in question is lin1ited to a very narrow area, one 
hundred acres or less, and even then is not a natural exposure. 
Where quarried the rock is covered by soil and drift to a depth 
of , everal feet, although a few rods further south rock in place 
is struck by the pa sing plough. The quarry occupies the place 
of a former sink-hole as described in the report cited; the upper 
strata, of the rock are marked by fissures long subject to erosion 
by descending floods of \Vater, and the quarry shows natural 
walls of cross-bedded limestone. I n these wet seasons, work 
in the quarry is much hindered by ,vater, which fills the pit in 
a night, but presently disappears again by subterranean 
drainage. 

Above the limestone, between the limestone and the drift, 
occurs in limiteJ measure, on the west side of tbe present open
ing, a deposit of peculiar , fine-grained, non-calcareous, reddish 
clay. The stratigraphical relationship of this substance is not 
known. It is interesting in its position and if in quantity 
would possess high economic value; it is so very pure and uni
form. That such substance has been reached by those who in 
Pocahontas county sink their wells to the li1nestone in various 
places is no,vhere reported. 11his clay may represent a 1nem
ber of the Cretaceous system. 

• See ot thi11 F1erles Vol. XI, pp. 131· 133. 

• 
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E CONOMIC PRODUCTS. 

Clay. 

'l'he economic celebrity of these counties will, in the future 
a in the past, rest rather upon the extreme fertility of the 
soil and its adaptation to varied agriculture, rather upon this . 
than upon resources of special type such as occur in the regions 
affording ore and coal. Even the manufacture of tile and 
brick is much handicapped by the occurrence of a large per
centage of calcareous pebbles inextricably mingled with the 
ordinarily accessible beds of clays. Th1any efforts are making 
in various places, if possible to obviate this difficulty. At 
Armstrong, ~Iessrs. Robinson & Stewart, although their work is 
yet somewhat in the experimental stage, will manufacture this 
year some 300,000 br ick and about the same number of tile. 
The clay used is from a peaty slough a short distance north of 
the works. It is reasonably free from the lime pebbles, but 
still gives so much trouble as to suggest plans for their elimina
tion. This is the only attempt at present in Emmet county 
toward the prosecution of the clay industry. In Palo Alto 
county there is at present, so far as could be learned, no brick 
or tile kiln at all. 

At Fonda in south\vestern Pocahontas county the Straight 
Brothers have been very successful in handling the same pebbly 
\"\' isconsin clay. They use c\ rotating screen and so eliminate 
from the dry material pebbles of all and every sort. '.I.1he dump 
behind the screen-house reveals in a surprising -n1ay the nature 
of the difficulty every\vhere encountered in the making of brick 
in uorthwestern Iovva. 

By the means adopted , however, Straight Brothers are ~ak
ing excellent tile at the rate of about one million per annu111. 
"" 0111e shale from Fort Dodge is imported and mixed ,vith the 
screened clay, and such brick is said to excel that made at Fort 
Dodge. from shale or Carboniferous clay alone . 

• 
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At Rolfe, .l\'.Iessrs. Nelson and Dawson have recently under
taken the manufacture of tile. 'l'he material used is the same 
as that sought elsewhere, a Wisconsin clay which has been 
somewhat sorted by the action of water, that is fine silt; here 
partial alluvium. 'rhe pit shows rather uneven material, but 
the product is quite good ; some of it excellent. It is here pro
posed to separate the pebbles by a process of washing, and 
plans are maturing for such an experiment. The present capacity 
is 700,000 tile per year; no brick. In all these cases coal jg the 
fuel used, and this is brought from Des ~1oines. But with all 
the disadvantages,it appears to be far cheaper to import fael and 
manufacture on the ground than to import the vast quantity 
of tile which for this undrained t erritory is an absolute neces
sity, and where for years to come the de111and will outrun all 
probable local supply. Itor farm drainage even ]arge sizes of 
tile are demanded and pipes fifteen and sixteen inches in 
diameter are going into the marshes of these counties. 

Since the report on Clay county was written a bed of almost 
pebbleless clay has been discovered a mile or so northeast of 
Spencer. From this, although its extent is at present unascer
tained, great results are expected. So far as examined the tile 
are excellent and the clay promises well. This clay lies in a flat, 
undrained field, higher than the gravel plain and is no doubt a 
deposit from water. I t is not loess but represents the result of 
the slow subsidence of fine si]t during a long course of years. 
Such deposits are to be expected everywhere where similar con
dit ions obt ain. The gravel plain from Estherville south to 
Emmetsburg was formed under condit ions precisely similar to 
thos& which gave rise to t he gravel plain at Spencer ; so that de
posits of similar clay may be hopefully looked for pretty well 
up toward t he general country le vel, but in the vicinity of the 
great drainage valleys. Such deposits are likely t o be dis
covered by the di tcher. As this is written there are rumors 
that some such beds have been discovered not far from Esther
ville. * 

* Investigation shows the material in use at Estherville to be the common blue c lay under. 
lyiog the whole count ry, and effor t is making to f ree the clay fr om pebbles and bowlders. June, 
11105. 

17 

• 
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Stone. 

The one stone quarry of the three counties, that near Gilmore 
in Pocahontas county, is in constant use, but the amount of 
rock taken out is nothing like so great as in former years. The 
rock is ,vell bedded, comes out in fin e blocks for all sorts of 
range work, but has, after all, only a local demand. The prod
uct last year was eight hundred and seventy cords. Quarrying 
for t,vo years has been hindered much by surfa~e water. 1'he 
location is lo,v, a former marsh, in fact, and heavy rains fill all 
t·he excavations with water. This, however, disappears pres
ently by the marvelous subterranean drainage characteristic of 
this part of Iovva. 1'he Gilmore rock is very rir,h in lime. 
According to reports some sam ples shovv 99.64 per cent lime. A 
large set of lin1e kilns was once in operation here, but for some 
reason the lime industry has been abandoned. 

Gravels. 

Among the several natural economic resources of this region 
the vast supplies of gravel found, as stated, along all streams 
and not infrequently remote even from the ,vater-courses, seem 
deserving of special mention. These gravels are today r.arried 
by hundreds of car -loads to be used as ballast along the great 
rail way lines of the N ortb,vest. Nor is such material less 
serviceable in the localities "'here found. Gravel makes ex
cellent streets; witness tho e of Estherville; izxcellent country 
highways; excellent causevvays across marsh and flat as every 
traveler along the va,lley of the Des ~l oines will gratefully 
testify. The old glacial gravels of northern 1owa are the sure 
promise of good public roads. 

Water Supply. 

Through t,vo of tbe counties here studied, the West Fork: of 
the Des ~1oines river passing, affords a perennial ,vater supply. 
The general drainage system of the country whether natural or 

l 
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artificial is also in a measure serviceable. Beaver creek, Liz
ard creek and Cedar creek in Pocahonta~ county are said to be 
perennial streams. But water of excellent quality is every
where so surely accessible in wells of moderate depth that, for 
serving the purposes of the people,streams and lakes are hardly 
regarded. In many places, as on the gravel river-plains, water 
is obtained by the so-called "drive wells." This is true also of 
the vicinity of Cylinder and north. Wells of twenty to thirty 
feet ju depth and inexhaustible are reported from Ringsted, 
l\'.Iallard, Curlew and other places. In most cases, however, the 
wells are deeper, ranging from eighty to four hundred feet. 
The city water supply at Estherville is from springs coming 
out on the blue clay near the Des l\1oines river. Similar water 
doubtless fil ls the wells in the gravel at Graettinger and at 
Emmetsburg. Fonda has a deep well with water of excellent 
quality. 

Fuel Supply. 

Residents of t hese counties rely chiefly for fuel upon out
side sources of supply. There is some native wood; every far
mer has now a grove; so that wood is comparatively cheap. In 
some places vast beds of peat occur, as at Huth ven in Palo Alto 
county, but Iowa peat has only in rarest cases been put to 
practical use. 
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the assistance of many people in every part of the counties 
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gave personal assistance in the work of the survey. To Mr. H,. 
I . Cratty of Armstrong we are indebted both for many court
esies and for the accompanying Forestry notes which are the 
result of his long study of the flora of the upper Des Moines 
valley. To Professor Calvin, the Director of the Survey, the 
author is under coustant obligation for counsel and personal 
assistance. 
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FORESTRY NOTES FOR EMME T COUNTY. 

BY R. I. CRATTY. 

Gen eral Discussion. 

To one ,vbo has spent much of bis life in a forest region, our 
treeless western prairies present a picture ,vhich, though inter
esting at first, at length loses much of its attractiveness because 
of the monot,onous landscape. When this portion of Iowa ,vas 
plowed and furrowed by the ice fields vvhich covered the region 
during the Glacial epoch, the retreating ice left its load of clay 
and sand and gravel in lovv ranges of hills which in our day 
help somewhat to relieve this monotony, but excepting these 
morainic hills and the lake beds, the ever varying topography 
is usually the .result of erosion. Though the face of a coun
try vary ever so much in the character of its surface, and in its 
carpet of green grass, adorned with beautiful flowers, still there 
is something lacking if the trees, those noblest examples of 
Nature's handiwork in the vegetable world, are wanting. 

However ,vell this region may have been covered by an 
arboreal vegetation previous to the period of the Wisc.onsiu 
drift, its reforestation after the ,ice disappeared has been very 
slow. Among the many causes which have unitP;d to produce 
the result ma.y be enumerated the hot, drying southwest ,vinds 
of autumn, quite common in western Iowa some years ago; and 
since man's ad veut upon the scene, the prairie fires. In this 
portion of the state land sloping to the south west is usually 
devoid of native timber unless protected in that direction by 
high bluffs, or some considerable body of water, which \\"Ould 
modify the effect of the hot, dry ,vinds. A northeast slope, other 
conditions not being wanting, is an ideal one vvith us for native 
timber, as well a~ for orchards and artificial groves. Until recently 
the prairies were covered every season with a luxuriant groV1'th of 
native grasses, and were very often burned over by the Indians, 
and in later years by the white hunters and settlers. 11hese 
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fires usually occurred in late autumn or early winter when the 
prevailing strong winds were from the west or northwest, and 
this is at least one reason why our native timber is mostly 
found on the south or east side of lakes and streams. vVhen it 
does occur on the west or north it is usuall.v a fact that the 
forest line iR protected in that direction by bluffs vvith a scanty 
covering of grass, or by deep marshes. It may be observed also 
t hat no timber except a few small willows, is found along the 
smaller streams flowing thro.ugh our more level regions, which, 
though capable of furnishing the necessary conditions of soil 
and moisture, nevertheless could not furnish protection from 
the prairie fires. 

The area of native timber in this county is quite small, much 
the larger body being found along the West Fork of the Des 
~1oines river, west and north of Estherville. There are also 
several smaller bodies, the larger of which are along the East 
Fork of the Des i1oines in Armstrong Grove township, and along 
the shore of Iowa lake. Now that the days of the prairie fires 
are ended, a young growth of ti1nber, mostly ash, box-elder and 
willow, is gradually fringing both banks of our rivers, and if man 
does not interfere, our forest area will surely increase. 

A great amount of the best timber in this region was cut 
down by the early settlers for fuel or for building purposes, 
some of it being sawed into lumber by sawmills which have 
long since disappeared. 

Since the advent of the railroad, bringing fuel and lumber, 
this wholesale destruction of our best timber has almost 
ceased, and a fine young growth, if given sufficient protection, 
will in time do much to restore the former conditions. The 
habit of too closely pasturing our native woods can not be too 
severely condemned, as, where the humus and undergrowth are 
destroyed by the tramping of cattle, the hot, drying weather of 
autumn frequently causes t he death of many of our native 
trees. By retaining t his leaf mould and undergrowth, thus 
preventing too rapid evaporation, and a judicious cutting of 
the older timber for use, there is no reason why our woods 
should not gradually improve. llortunately, our best timber 
is situated on land unsuitable for cultivation, and thus at least 
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one temptation is lacking to remove it, and it is sincerely hoped 
that the owners of these tracts will use all reasonable efforts to 
preserve and improve the present condition of what is left. 

The most valuable of our trees are the two species of oak, 
the bur oak and red oak, the white and the slippery elm, 
the bard and soft ma.ple, one ash, one hickory, the basswood, 
the hackberry, the black walnut and the cottonwood. Besides 
these there are numerous smaller trees and shrubs. There are 
also several species of trees common in cultivation such as 
the cottonwood, lombardy poplar, white willow and several 
kinds of evergreen. 

Throughout this prairie region there are numerous artificial 
groves which add much to the beauty of the landscape, and 
there is no reason why every country home should not be sur
rounded with a beautiful grove of trees to furnish a shelter 
from the severe winds and the snows of winter, and in summer 
to delight us with cooling shade, and furnish a safe home for 
our feathered friends, that they may come and dwell among us 
and sing to us their songs of joy and gladness as they build 
their nests and rear their young. 

List of Trees. 

The following li8t of t he trees and shrubby plants of Emmet 
county, systematically arranged, is also belie ved to be nearly 
complete for the bordering counties as well. The number of 
species is comparatively small, hut this may be part ially ac
counted for by the fact that this region was entirely covered by 
the Wisconsin drift, a much later geological forma tion than is 
found in the southern and eastern portions of the state, and 
one which gives us little variation in the character of scrface 
and soil. 

PINAC EJE. 

l . J uniJJerus v irginiana L. Red Cedar. This is the only eYer
green nat ive to this por tion of Iowa, and is found sparingly 
on the bluffs around the lakes. Most of the trees have been 
cut for fence posts for vvhich purpose they furni sh our most 
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durable t imber. This tree flourishes well in our pra1-i:1e soil 
and makes a rapid gro,vth. It 1nay be used to ad vantage as a 
windbreak as well as for orna1nental purposes. The dark green 
of its foliage contrasts very pleasingly '.vitb that of the surround 
ing deciduous trees. Besides it bas economic value for the 
purpose mentioned and there is no reason why farmers should 
not raise their own fence posts. 

JUGLANDACEJE. 

2. Juglans 12'igra L. Black vValnut. This very valuable tree 
was once quite common in lovv woods. It is at present quite 
scarce in a wild state, having beel-1 made into rails and used for 
fuel by the early settlers; and later the trees of sufficient size 
have been cut down and sold to be sawed into cabinet lumber. 
'l'be tree is beco1ning quite common, bo,vever, in cultivation, 
for which purpose it is very valuable, not only for its timber 
and shade, but for its fine shape which makes it well adapted 
for planting along roads and driveways. The delicious nuts 
which it yields abundantly are great favorites ,vith the young 
people. It is most successfully raised from the seed planted 
where t he trees are to remain, as its deep taproot makes its 
transplanting difficult. 

3. I-I1'coria niininia (Marsh), Britton. ( Cary a an1ara Nutt). Bit-
ternut. Our only hickory; a small tree with very bard, close
grained wood, useful for many purposes, such as handles for 
tools. The thick-shelled nuts are of liitle value. 1,he tree has 
a wide distribution in this region, but is nowhere very 
plentiful. 

SALICACElE. 

4. Po1Julus alba L. White or 11aple-leaved Poplar. 1,his 
European tree is very frequently planted for shade, but is not 
to bP- recommended, as it spreads very bad)y by its roots. It 
has escaped from cultivation in many places. 

5. Populus tre111uloides Michx. Poplar. Trembling Aspen. 
A graceful little tree, quite frequent in ,voods, and one ,vhich 
formerly ,vas occasionally found in elumps on the prairie. As 
it spreads by its roots, like its European cousin, and will gro\v 



264 GEOLOGY OF EMMET, PALO ALTO AND POCAHONTAS COU NTIES. 

up again if burned over, it ,vas better fitted than n1ost of our 
native trees to survive the prairie fires; a great enemy of our 
native forest developinent. I ts beautifully shaped leaves are 
so hung on the slender, flattened petioles, so as to rustle in the 
slightest breeze. \Vith us the tree does not reach a size to 
make its soft wood of much value except for fuel. 

6. Populas deltoides Marsh. (Po1ntlus ,nonilfjera Ait.). Cot
tonwood. This large. tree, everywhere common in cultivation, 
was very rare in this county in early days. ~Ir. ~1. Richmond, 
\Vho settled in Armstrong Grove to\vnship in 1 6 , reports one 
large tree, then a foot in diameter, south of the East .B,ork of 
the Des Moines river, not far from his home, and also a few 
smaller ones elsewhere along the river. The larger one 1n ust 
have been a native before the coming of the white settlers, as 
its size would indicate, the first settle1nent having been made 
in that section about 1 65. 

Regarding this species the Hon. Ho,vard Graves, of Esther
ville, who came to the county only four years after the first 
settler, ,vrites the author as follows: "When I came to this 
county, A. D. 1860, there \Vas one large cottonwood tree 
(evidently native) growing on the west bank of Ryan lake. I n 
this tree eagles nested for many years. The ,vater finally 
washed around tbe roots of the old cottonwood, and it toppled 
over into the lake ,vhere it novi' lies in a state of decay. There 
were at the time mentioned a fe,v other native trees of the cot
ton,vood species on the south bank of 'l'urtle lake; none on the 
West I?ork of the Des Moines river or in the immediate vicinity 
of Estherville." 

The early settlers planted this species extensi,Tely a a shade 
tree around their dwellings and along roadsides, its very rapid 
growth making a quick return for the labor used in planting 
ancl cultivating. 'l'rees thirty-five years old frequently 
measure t,vo feet in diameter au<l seventy feet in height. The 
wood is soft a,nd perishable, but vvhen seasoned is quite val ua
ble for fuel. 1'he tree does not thrive on the prairie when 
planted in a grove, only the outside ro\v or two doing fairly 
well; but when given plenty of room, the rapidity of its growth 
is all that could be desired. 'l'hough once so rare, it is escaping 

, 
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from cultivation in many places. This tree, like all the willows 
and poplars, is dicecious, the stamens and pistils being borne 
on separate trees, and its small seeds, each with its tuft of cot
ton, is a source of great annoyance to tidy housewives. If 
cuttings for planting were taken only from the staminate 
or sterile trees this objectionable feature would be removed. · 

7. Salix nigra })farsh. Black Willow. Frequent along 
streams and lake-shores. It sometimes attains a very large 
size, forty to fifty feet in height, with a trunk a foot in diameter. 
This and the following species usually bend gracefully over the 
water, their leaves and slender branches reaching down as if to 
kiss the face of the stream that smiles in the sunshine below. 
The wood though soft is quite durable and is valuable for fuel 
and fence posts, for which purposes it vvas much used by the 
early settlers. 

8. Salix aniygdaloides Anders. This lairge tree is similar to 
the preceding, and grows with it. It may be recognized by its 
broader leaves, about one inch broad and three to five inches 
long. It seems to be widely distributed throughout this region. 

9. Salix alba vitellina (L.) !Coch. White Willow. This is the 
form in universal cultivation throughout this part of the west, 
and is very valuable for formini a hedge or windbreak vvhere a 
quick return is especially desirable. When planted in single 
ro,vs the growth is used for summer wood and for fence posts. 
For this latter purpose the posts should be four to six inches 
in diameter, and if ,vell seasoned vvill last from three to ten 
years. 

A large clump planted on some low corner in the permanent 
pasture will afford a fine shade, and will be greatly appreciated 
by our dumb friends on hot <summer days. While not a native 
of this country, this willow has escaped ftom cultivation and is 
frequently found along highways and streams. 

10. Salix fluviatilis Nutt. (S. lon.r;ifolia Muhl.) Sand-bar 
Willow. This is a much branched shrub, seldom attaining the 
size of a small tree, which gro\vs in clumps along streams and 
i~ marshes. It is of little value, though sometimes used for 
fuel when nothing better is at hand. This is our most co1nmon 

. 
species. 
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11. Sali.c bebbia11a Sargent. (S. rostrata Rjchards.) Bebb's 
Willo\V. OcGurring as a shrub in a large marsh, two miles 
north of Armstrong. 

12. Sali.r huniilis Marsh. Prairie Willow. This little shrub 
is very rare in this region. I t is seldom more than two or 
three feet high, and occurs on prairies or borders of woods. 

13. , alix discolor 1\1:uhl. Glaucous Willow. A shrub or small 
tree which attains a height of ten to twenty feet in this local
ity. I t occurs along str eams, but mor e frequently in marshes 
or on low prairies. Its leaves when mature, are a bright glossy 
green above and whitish undern eath, h ung gracefully on t he 
slender branches, make this a beautiful species. 

14. Salix sericea i'.Iarsh. Silky Willow. A 1nost beautiful 
shrub. The young leaves are silky-pubescent, but later in t he 
season are a dark, glossy green. Rare in marshes near Arm
strong. 

15. Salil' cordata :Th1uhl. Heart-leaved or Pussy Willow. A 
straggling shrub five to twelve feet high, very common in 
clumps along streams and on low prairies. Of no economic 
value. The closely allied S. niissouriensis Bebb, occurs at Oko
boji, Dickinson county. 

16. Salix tnyrtilloides L. Bog Willow. This is a beautiful 
little shrub about two feet high. A large patch of it occurs in a 
marsh three miles north of Armstrong, the only locality kno,vn 
in the state. It ranges from ew Jersey to Io,va and nortb
vvard into British America, and is also common in northern 
Europe, being the only Iowa willow native to both the Old and 
the N e,v vV orld. 

BE'rULACEJE. 

17. Ost rya vir_r;iniana Walt. Hop H orn beam. Ironwood. 
This small tree is easily recognized by its hop-like fruit. Its 
very hard wood is useful for various purposes, like the hickory. 
Though very common in woods with us, it never attains much . 
size. 

18. Corylus a1nericana Walt. Hazelnut. 1'his lovv shrub is 
much less common in this region than in the eastern and south
er n parts of the state. It is found rather sparingly on the 
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borders of ,voods or along ri -ver bluff . Its fruit, ripe in August 
or eptember, is eagerly sought by the children, as well as by 
their friends. the squirrels and chipn1unks. 

FAGAC£.tE. 

19. Quercus 1·ubra L. l{ed Oak. This oak, which becon1es a 
large forest tree in more favored localities, seldom attains any 
considerable size in this region. It is frelf uent in the woods 
near ERtherville. Though a very pretty tree, it does not pos
sess much value except as fuel. 

20. Quercus 1nacrocarpa i1ichx. Bur Oak. This is our 
hardiest tree as well as our comn1onest har<l-,vood species. It 
varies from a large tree in favored localities, tc, a. gnarled and 
straggling shrub on the river bluffs and the outskirts of 
the woods. Single trees are occasionally found at long dis
tances from any other ti1nber where they have. sentinal-like, 
withstood t he buffetting storms for centuries. 

Like all the oaks it cannot be transplanted successfulJy, unless 
at great expense, and for this reason, as ,vell as because of its 
slow growth, it is not used in cultivation. 'fhe wood is hard , 
strong and close-grained and is very valuable for fence posts 
and fuel. The 1.vhite oak does not occur in this county, its 
nearest station being at Algona t,venty 1niles southeast of our 
limits. 

UL~1ACE.tE 

21. Ubnus a1nericana L. White or vVater ~lm. This large 
tree is very common along large streams, and is our most val
uable native species for a shade tree along streets and around 
dwelling<,. It is perfectly hardy, and its tough, wiry branches 
withstand the \'Vind remarkably well. Its wood, quite valuable 
for fuel, is difficult to split. 

22. Ulnius fulva Michx. Slippery Elm, Red Eln1. A smaller 
tree than the preceding, and co1nparati vely rare in this region. 
The wood is stronger and more durable than that of the ,vhite 
elm. The mucilaginous inner bark is often chewed by 
children, and is used to some extent in medicine. 
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ULinus alata Michx. The Winged Elm has been found in 
Dickinson county by Prof. T. II. 1facbride. 

23. Celtis occidentalis L. Hackberry. 'rhis large tree attains 
only a medium size with us. It occurs scattered through \voods 
and along river banks, and shores of l~kes. The tree has the 
aspect of the elm. Its small, berry-like fruit, ripe in August, 
is said to be sweet and edible. The \Voocl is ,veak and coarse 
grained. 

SAXIFRAGACEJE. 

24. Ribes cynosbati L. Gooseberry. This species occurs in 
the woods west of Estherville, but is much less common than 
the next. Its fruit is quite large and covered with prickles. 

25. R ives gracilis 1\1ichx. ({ooseberry. This smooth-fruited 
shrub is very common and is sometimes transplanted to gar
dens. The fruit, which when ripe is very pleasantly flavored, 
is occasionally offered for sale in the market. 

26. Ribes .floridtnn L'Her. Wild Black Currant. This is a 
very common shrub in low woods and along the ban.ks of 
streams. The fruit has a flavor similar to the black currant 
of the gardens, and is liked by some persons. rrbe bush is 
handsome when in bloom, and should be used for ornamental 
purposes. 

ROSACEJE. 

27. Spiraea salicifolia L. 1Yieadow-sweet. This beautiful 
little shrub, two to four feet high, is very common on lo\v 
prairies and along streams. Its graceful panicle of \Vhite or 
rose-tinted flowers makes a pretty sight. It is scarcely inferior 
to some of the cultivated species. 

28. Rubus strigosus Nlichx. \Vild l{ed Raspberry. Frequent 
in woods. 1'he light red fruit is ver.v pleasant to the taste. 
This species is the original of the Cuthbert raspberry of culti
vation. 

29. Rubus occidentalis L. Wild Black Raspberry. A con1-
mon species in woods, the original of the "black cap.'' 'l'he arti
ficial groves contain many of these black raspberries ,vbich 

, 
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have grown from seeds dropped by the bjrds, and it is impos
sible to distinguish between those derived from the wild and 
the cultivated stock. 

30. Rubus villosus Ait. Blackberry. A few plants of this 
species were found twenty-two years ago in the woods west of 
Estherville, but they have probably disappeared before this. 
These three species of bramble are not true shrubs, the stems 
being biennial. 

31. Rosa blanda Ait. yVild Ro~e. This pretty shrub, two to 
four feet high, is restricted to the woods and river bamks. Its 
stems are only sparingly armed vvith prickles, the leaflets are 
usually three to five in numbel'. 11hose who love our wild 
flowers as nature left them, will find this a desirable shrub for 
cultivation. 

32. Rosa arkansana Porter. Prairie Ros@. The small wild 
rose, so common everywhere on our prairies, is this species. 
The stems densely covered with prickles are far from pleasant 
to handle when bound in a bundle of grain. The roots are so 
deep seated that only very deep plowing and the most th,orough 
cultivation will destroy them. I t , however, does little harm 
in our fields, and one can readily forgive a few scratches for 
the pleasure of seeing its beautiful flowers at bis feet as he 
labors, showing every shade of color from pure white to the 
deepest red and crimson. 

POMACElE. 

33 . .Llfalus ioen8is (Wood) Britton. (Py1·us ioensis Bailey). Wild 
Crab Apple. This small tree, now considered distinot from the 
forn1 occurring in the eastern states, is found but rarely in this 
region. When in full bloom one could scarcely wish a prettier 
sight, and for this reason, as well as for its bright foliage, it is 
a desirable ornamental tree, although it is somewhat difficult 
to t ransplant from the woods. The fruit is pleasantly scented, 
and very a.cid . 

3-1. A11ielanc/1 ier aln~folia, Nutt. Service berry. This pretty 
shrub, four to eight feet tall, is found on bluffs along lakes, and 
in high ,voods. The fruit, ripe in June, is very pleasantly 
flavored, and seems to be liked equally well by birds and people. 
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35. Cratcegus JJztnctata Jacq. 1-lavvthor n. This small tree is 
quite common in the woods around Iowa lake. The large red 
fruit is not unpleasant to the taste. 

36. Crat(egus coccinea L. Scarlet Thorn. This is our most 
co1nmon hawthorn, or thorn apple. This beautiful sma.11 tree 
or shrub is found in thickets, and occasionally in artificial 
groves vvhere it has evidently been introduced by birds. It is 
also so metimes seen in cultivation for which purpose it is well 
suited. 

37. Cratce.r;us niollis (T. <-C?t, G.) Scheele (C. subvillosa, Schrad). 
1-Iawthorn. Thorn Apple. Woods, rather rare. The broad 
leaves are very soft to the touch, especially when young. The 
large red fruit is not unpleasant to the taste. rr his is also a 
desirable tree in cultivation. In later years so 111any new species 
have been segregated from the fe,v formerly recognized that 
the three given here may include several of the new species, 
but in the present unsettled condition of the genus it seems 
best to await further developments before attempting to pro
long this list. 

DRUPACEJE. 

38. Prunus aniericana ~1arsh. Wild Plum. This is a shrub 
or small tree with a profusion of small thorns. 11bough often 
cultivated, it does not bear much fruit after a fe\V years. The 
large yellow or red fruit is ver y much desired for canning and 
jelly, and formed an important addition to the few luxuries of 
the early settlers before t he introduction of other fruits. The 
tree is very common throughout the state, preferring the mar
gins of the woods or the dry banks of lakes and streams. 

39. Prunus vi, ·_r;iniana L. Choke Oberry. This is a shrub 
six to eight feet high, growing in clumps in open woods, or on 
bluffs along streams and lakes. It is troublesome in cul ti va
tion as it spreads very readily by the roots. The fruit is nearly 
black and very astringent. 

40. Prztnus serotina Ehrh. Wild Red Cherry. This t ree 
which attains a very large size in the eastern states, occurs 
sparingly in the ,voods west of Estherville, ,vbere it is quite 
sma.11. attaining a height of ten to twenty feet. The strong 
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reddish-bro\>vn wood of this species is very valuable in cabinet 
making. The fruit, ,vhich is a dark red, and only slightly 
astringent, is occasionally used for food. 

PAPILIONACEh:. 

41. Aniorpha fruticusa L. ~,alse Indigo. A shrub six to 
eight feet tall, common in open ,voods and a.long streams. 

-12. Aniorpha nana Nutt. ( ri. 1nicrophylla I)ursh.) False 
Indigo. A very beautiful little shrub gro1vving in clumps and 
comn1on on the prairies of northwestern Iowa. In its small 
leaves, tbeir color and surface, and the general appearance of 
the shrub, it bears a close resemblance to the box. 'rhe n umer
ous spikes of flo,vers appear in l\Iay or June and are very 
showy. The plant ,vould seem to be worthy of cultivation. 

43. Anior_pha C((ne::;cens Parsh. Lead Plant. Shoe-String. 
This is a shrubby plant about tvvo feet high, \Vith spikes of 
bright, indigo-blue flowers, which are very pleasantly seen te<l. 
The strong roots offer considerable resistance to the breaking 
plow, ,vhence the popular name shoe-string. It grows very 
commonly on rather dry prairies and borders of woods. 

44. Robinia pseuclacacea L. Locust Tree. This ornamental 
tree from the Atlantic states is frequent in cultivation, and has 
escaped in a few places. Its wood is s1id to be very durable 
for posts. 

RUTACEh:. 

45. JYanthoxylu1n an2ericanun1 l\iill. Prickly Ash. 'l'his pretty 
shrub or small tree is quite common in thickets and occasionally 
introduced by birds into artifirial groves. Jts pinnate leaves 
and mature capsules, displaying the shining black seeds are 
very pretty, but the numerous prickles on t,vigs and petioles 
are a serious objection. 

ANACARDIACEh:. 

46. Rhus llirta (L.) Sudw. (R. typhina L.) Staghorn Sumac. 
rrhis is our rarest and handsomest species. Only a few shrubs 
have been found on the river bluffs southwest of Ar1nstrong, 
and near Iowa lake. 'fb e graceful, fern-like leaves, as well as 
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the bright crimson foliage and fruit in autumn, make it a desir
able plant for cultivation. Its only drawback is its liability to 
spread by the roots. 

47. Rhus glabra L. Smooth Sumac. Common everyvvbere 
near woods and on the bluffs along lakes and rivers. It is 
almost as pretty a shrub as the preceding. The showy fruit, 
ripe in autumn, is covered ,-vith short, red, acid hairs. 

48. Rhus radicans L. Poison Ivy. In this locality this plant 
only occurs as a low shrub, one to two feet high. 'l1he leaflets 
are in threes, and the clusters of dry, whitish berries are car
ried on the plant all ,vinter. It is very poisonous to most peo
ple, and f0r this reason should be destroyed, especially if found 
around dwellings. It should not be confounded with the beau
tiful virginia creeper, which is also very common. The latter 
always has the leaflets in fives. The climbing form of the poi
son ivy probably does not occur in this part of the state. 

CELAS'l'RACE.JE. 

49. liuony1nus atrOJJurpureus L. Wahoo. Burning Bush. A 
shrub or small tree, very rare here, having been found only in 
the woods near Estherville. '\Vhen the capsules open in 
autumn, displaying the dark colored seeds in their red setting, 
the plant is highly ornamental. 

50. Celastrus scandens L. Climbing Bitters\-veet. This 
beautiful woody vine cli1nbs trees to the height of ten to 
twenty feet. \Vhen the seeds are displayed in autu1nn in their 
scarlet arils, they are very attractive, and are much used for 
house decoration in \Vinter. The vine is more commonly found 
in thickets and is also oceasio11ally seen in artificial groves 
·.vhere it has probably been introduced b_y birds. Both this and 
the preceding species are frequently oultivated. 

STAPHYLEACE.l.E. 

51. Staphylea trifolia L. Bladder Nut. A shrub about four 
to eight feet high with pretty, trifoliate leaves, and seeds en
closed in bladder-like capsules. It was found only in one place 
in the ,voods west of Esther, ille, and is prol>ably very rare in 
this region. 
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ACERACE~. 

52. Acer· saccharinu1n L. (..A .. dasyca1pu1n Ehrh). Soft Maple, 
This tree is native along both the East and West Forks of the 
Des ~1:oines river, but is much more common in cultivation. It 
is one of our most useful and rapidly growing shade trees, and 
worthy of much more attention than it receives. Planted in 
a hedge for a vvindbreak it does very good service, growing 
,vhen planted closely, tall and slender, like the whi te willow. 
Planted along the road, or on the lawn, it will assume very 
fine proportions if properly pruned. When given plenty of 
room it is a very rapid grower, and its branches are somewhat eas
ily broken by the wind, but, if after the trees have attained a 
height of ten to twelve feet , a heavy blue-grass sod is allowed 
to form around them the growth will be sufficiently retarded 
to render the wood much tougher, and less liable to injury. 
The tree is remarkably free from insect enemies. The wood is 
quite valuable for fuel, but is of little value for posts, as it 
decays rapidly when placed in contact with the soil. The trees are 
best raised from seed, planted a few inches apart in rows which 
are at a sufficient distance from each other to allow of thorough 
cultivation. Young trees are easily transplanted to their per
manent location when five or six feet high, which vvill be in 
about three years. 

53. A cer nigrum Michx. Black Sugar Maple. Common on 
high ground in woods near Iowa lake and Estherville. I t is a 
most beautiful tree, and is valuable for its strong, close-grained 
wood. As a shade tree for lawns and parks it is very much 
admired, but seems prone to die in the Lop wh en transplanted 
to our heavy prairie soil. The trees in this region are mostly 
small in size and have been used very little for the purpose of 
making maple sugar. 

54. A cer negunclo L. (Negundo aceroides Moench.) Box Elder . 
A small tree, very common along streams, which is destined, 
novv that the days of prairie fires are ended, to play an impor
tant part in lining their ban ks vvith titn ber . The t ree is not a 
desirable one for planting on t he lawn or along the street 
because of its low branches aud bushy appearance, as well as 
its liability to be infested by a species of bug marked with red , 
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known as the Indian bug, which often gather on it in great 
numbers and enter houses to the great annoyance of tidy 
ho □ . ewives. Its wood is of some value for fuel. 

RHAMNACEJE. 

55. Crrcnothus a,nericanus L. New Jersey Tea. Red Root. 
This beautiful little shrub, one to tvro feet high, grows in dry 
soil on prair ie hillsides, and on the border of woods. I t is 
easily destroyed by pasturage or cultivation, and is rapidly dis-

. 
appear1ng. 

VITACEJE. 

56. JTifis vulpina L. (Tr. riparia Michx.) Wild Grape. This 
shrubby vine is very common in low woods, especially along 
streams. The acid fruit, ripe in September, is largely gathered 
for n1aking wine and jelly. I t is becoming very plentiful in 
the artificial groves where its seeds have been left by the birds. 
It i extremely hardy and stands the cold of our severest 
winters '\Vithout injury. 

57. Parthenocissl(s quinqu.efol ia (L.) Planch. (.1-inzpelopsis qu in
qu~folirt :01ichx.) "\Tirgiuian Creeper. This beautiful climbing 
vine is perfectly hardy and is wortliy of extensive cultivation. 
Its leaflets are in fives \Vhich at once distinguishes it from those 
of the poi on ivy ,vbicb are in threes. The black berries and cri1n
son leaves in autu1nn add still more to its atttractiveness. By 
the 1neans of adhering disks at the end of its tendril , it readily 
climb the side of a building ,vithout otller ~upport. Common 
everywhere in woods, it is rapidly being introduced into arti
ficial groves by the birds. 

TIL[ACEJE. 

58. Tilia a,nericana L. Bass,Yood, American {;inden. 11 his 
handson1e tree, native along strearn. , prefers soil not too low, 
but ,vhere its roots can secure an abundance of n1oi"ture. Tbe 
sweet-scented flo,vers are great favorites "ith tbe bees. It is a 
desirable tree for the lawn \vherever son1e shelter from heavy 
winds is afforded. Its soft wood is quite Yaluable for fuel, and 
in early <lays many of the larger trees ,Yere a,ved into lumber. 
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CORNACEJE. 

59. Cornus circinata L'Her. Round-leaved Dogwood. This 
pretty shrub, four to ten feet high, grows in clumps on river 
banks, but is not common. Its broad, thin leaves at once dis
tinguish it from our other species of the genus. 

60. Cornus asperifolia Micbx. Rough-leaved Dogwood. This 
small shrub occurs in woods near Iowa lake, and Armstrong 
Grove and is probably frequent in this portion of the state. 

61. Cornus stolonifera Michx. Dogwood. This pretty little 
shrub with reddish purple twigs grows in dense clumps along 
streams. It is not so common as the next species. 

62. Cornus candidissima Marsh. ( C. paniculata L' Her.) Dog
wood. Our commonest species, everywhere along lake shores 
and water courses where other timber is found. This shrub 
bas white fruit. 

63. Cornus alternifolia L. Alternate-leaved dogwood. This 
is our largest species of the genus, being a tall sh rub, or small 
tree. It occurs sparingly along the south bank of the Des 
Moines near Armstrong, and in the woods west of Estherville. 

OLEACEJE 

64. Fraxinus lanceolata Borek. (F. viridis Michx.) Green 
Ash. This is one of our most valuable native trees; every
where common along the larger streams and lake shores. Its 
rapid growth and strong, durable wood make it a valuable tree 
for planting in grove or lawn. It vvas very largely u&ed for 
fuel by the early settlers, as well as for supports for the hay 
sheds which were the barns of the pioneers. I t bears trans
planting to the prairie soil remarkably well and is reasonably 
free from injury by wind-storms and insect enemies. The 
,vbite ash, a larger and more valuable species, has not been 
found within our limits. 

CAPRlFOLIACEJE . 

65. Sanibucus canadensis L. Black Elderberry. '£his pretty 
shrub, so common in the Eastero states, is occasionally found 
in our woods where it is undoubtedly native. It is oftP,n trans-
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planted to gardens for the sake of its graceful shape, and its 
berries, which are used for pies. The red-berried elder (S. 
pubens Michx.) occurs twelve miles north of our county line, in 
southern Minnesota. 

66. Triburnuni pubescens (Ait.) Parsh. Arrowwood. This is a 
low, branching shrub, with nearly black berries. It occurs in 
the woods west of Estherville. 

67. T'iburn1un lentago L. Nanny Berry, Sheep Berry, Black 
Haw. This pretty shrub is frequent in woods, preferring high 
banks near water. Its flowers are very attractive in May; its 
fruit, ripe in October, is edible and much liked for its peculiar 
shape, and pleasing flavor. It is a near relative of the snow 
ball of the gardens. 

6 . Syntphoricarpus occidentulis Hook. Wolf-berry. A neat 
little shrub, very common in open woods, and occasionally on 
gopher knolls on the prairie. The clusters of pretty, whitish 
flo\vers are succeeded in August by the white berries which 
remain long after the leaves have fallen. 

69. l.1onicera dioica L. (L. glauca Hill.) Honeysuckle. The 
only true honeysuckle found in this county. It occurs in open 
woods, and is worthy of cultivation. If planted alone it is self
supporting, but it usually twines around shrubs or other sup
ports when they are within reach. The plant in the woods 
commonly ca.lied honeysuckle by the children, is a species of 
columbine (Aquilegia canadensis L.) 

It thus appears that there is hardly a woody plant in north
western Iowa but that is worthy not simply of preservation, 
but of cultivation as well, at the hands of the intelligent 
farmer. It is hoped that even the preceding list may serve to 
a,vaken renewed interest in this part of the natural resources 
of our country, and that, in consequence, each succeeding year 
may see increasing nnmbers of our people surrounding their 
homesteads with native trees and sbru bs, alike to their own 
enjoyment and comfort and to the advancement of our com
mon prairie ho1ne. 
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