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Chapter I

LOCATION, POPULATION AND DEVELOPMENT OF THE BASIN

The Miromec Basin .xtenck about 100 miles southwester ly f rom St. Louis into
the Ozark Highlands between the Missouri River on the north and the Mississippi on
th. east (FIgure 1). Of all the quadrants around St. Louis it is the most iugged,
scenic , forested (FIgure 2), and least populated (FIgure 3). The population of about
200,000 Is concentrated approximately one-half in the St. Louis suburbs in th. lower-
most portion of the basin, with th. remaining half scattered over the region. Total
area is 3,980 square miles.

MUCh of the economy verges on semi-depressed In common with other fanning arias
based on thin soils, or regions which have been cut over or mined out. However fertile
pockets of soil In bottamlands and wider belts of good agriculture are scattered over the
area, particularly on the north (Figure 4). The forests are recovering and show promise
of coming bock even more under proper management, and new mineral discoveries in new
areas not only promis. to replace decline in older areas, but In time to form th. basis for
a much larger and more efficient production of iron, lead, and other minerals.

The centrol part ofthe basln,a woaded,dhsect.d plateau,is one of the l.ast
populated areas in th. whole eastern half of the United States, resembling northern
Michigan or th. Adirondacks, !n spite of proximity to Metropolitan St. Louis and its
2,000,000 population (Figure 3). The principa l streams ore the Meramec and its two
main tr ibutaries , the Bourbeuse flowing through farming country on the north, and the
Big flowi ng from the Lead Belt on the south . The streams ore preponderately entrsnched
in steep vall.ys and have narrow flood plains which In places provid, fertile soils.
Mast development of towns and transportation, however , Is on the ridges .

The proximity of the basin to St. Louis Is of the greatest Importance, not only
as a source of change but also as a principal economic asset. The nearer portions are
suburbanized, an intermediate zone Is subject to various infl uences typical of “.xwbia~
which extend out Into the whole region, declining in influence with distance, but in-
creasing rapidly over tim. in recent years as transportation improves and ih. metropolis
..qlands (Figures 13, 14, 15, 19). ResIdential, commuting, Industrial and recreatIonal
patterns we affected and influ.nc. the life of the w hole regIon. The wooded , wildern ess
character of much of the area, although discouraging much conventional economic
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development, does, by the same token, present an opportun ity for recreational development
benefiting the region and Us nearby metropolis, particular ly If watsr and related land

- ;  resources are not only preserved, but enhanced by constructive development.

Terrain and ‘ Iimate

As indicated , mast of the basin is a dissected plateau with river valleys occupying
a minor part of the land area. The terrain is gently rolli ng on the north and predam-
inantIy agr icultural and becomes progressivel y rougher toward th. south as well as more
wooded. Elevation ranges from 400 feet on the northeast to 1400 feet on the southwest
(Figures S and 6).

Terra in and forest cover
Forests cover about 60% of the land, crops about 20%, and pasture about 20%.

in the south forest cover Is more than 80%, In th. north less than 40% (Figure 7 and
Figure 2). The stands are mostly second and later growth hardwoods. The bigger trees
we In the valleys and cn the north facing valley slopes; smaller trees are found on the south
facing drier slopes and on the extensive ridges.

Soils on the ridges are generally thin and poor and support neither large tr es nor
productive agriculture. Erosion Is generall y most severe In th. agricultural areas of the
north, an th. east, and on the agricultural Salom plateau in Dent County. (See maps In
Chapter 2, AgrIculture ,)

The strerxns of the region are entrenched In narrow, steep valleys. Over most of
the area they are swift and relativel y clear, especially In the southern two-thirds of
the region. Here th , tributaries of the Meramec heading In the forested hills ore
generally clear. By contrast the Bourbeuse flowing through predominantly farm country
on the north ii generally turbid. Large perennIal springs, especially Maranec Spring
near St James, also contribute water. In contrast to northern Missouri or central
Illinois, underground water resources, in deeper aqu ifers, are generally abundant. (See
map In Chapter 3, Water Supply, Volume Ill.) The main stem of the Msnimec has enough
water at all seasons to permit canoeIng and some boating frcm Marosnac Springs devmsk.am,

‘Note that Figure 2 shows only percentage of farmland In woods, If non—farm laid(national foresi~eto.) was included, the Meramec would have even higher percentages
of forest cover as indicated in the text,

;
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wIth the volume Increasing In the lower reaches . Pt high water a few o her streosia
F can be used including portions of the two principal and mare Iurbic~. tributaries,
- 

- the Big aid Bourbeuse and the lower portions of the generally clear flowing Hutiah
• 

- and Courtois emptying Into the upper Meranec (See Chapter 4 for further details).

• Many other streams become trickles in drier perloos or cease flowing for periods of
time. Floods we, however, common occurrences both on the tributaries and main
stem.

Ivh,ch of the region, as notec, is semi-wilderness once much of It was semi-
• whelstence ogricuilurs until recently. The maps showing open-range grazing

~iu,AlcalIy aid drsnatically illustrate this characteristIc (Flgia. 8). Not, that
even today there is a considerable amount of open range grazing land in Missouri
extending into the iMram.c Basin from the Oz~~~~~~~ l1ately adjacent on the south.

Climate
hi spite of the highland, forested character of much of the basin, the cl imate

differ, littl, from that of St. Louis. The ciffer.nce in elevation with only a aioll
area higher thai 1200 feet -- sans 600 feet above St. Louis -- is insufficient
to produce any significant s%anmer cooling or winter snows comperabi. to the
?p~mladilans. (Table 1). The farestec~ countryside often appears appreciably cooler
than close-in urban locations. This Is common In wbusbai wooded areas around
cities generally. Mkroclimatlc differences ore of some cassequence with comfo rt
in summer related to wind and air drainage. Thus many closed-In valley bottoms
wlffi ~vt br..a.s can bsceme stifling in hot spells. Both ~

—
~ire~re mid precipitation

vary from yew to y a  iii use Mddi. West ~~ selIy, but drouths are not es severe
bemuse. of springs arid forest cover, although hi long êy periods skeom. we
mid some shallow wells dry up. (~.nwel Iy the clL.ot. Is clesslflsd. humid and thus
far little irrigation I. practiced, other than far gerdem. Became of the warmth of
the clisi ote during some month s of some summers, ~~~~~~~~ of waler rssou rous
h dosbabh. if the recreatIon poiomtI.l is to be dsveloj.d.

LI
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1
EXTENT OF FREE LIVESTOCK RANGE IN MISSOURI , 1935-1960
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13

Ernployment and Income

Economically the Meranec Basin con be cJvkiec into three subregions: (1) St . Louis
aid odjoc.nt Jefferson County, a suburban, essentially non-agricultural area on the
east; (2) the urbanized Leoc! Belt in St. Francols County on the south; asic (3) the
large, non-urbanized remainder of the basin, with agricultural development in the
north fraying cut into forest wi lderness on the south. Even in this remaináer, how-
ever, agriculture is not th. main support of the majority of the population.

Principal occupations
Table ~ presents employment by categories together with percentage employed,

for the counties wholly or partly in the basin for 1950, inasmuch as 1960 data were
not avaIlable oven In lots 1961. C .talls by location can be r.oá from this table and
FIgure 9. Thus the nan-agricultural character of St. Louis, Jsffenon,and St. Frascols
County Is apparent wi th only about 2%, 1~’io, air . 10% r.sp.ctlvoly of the labor
force .mplcyeá in agriculture, oven In 1950. The remainder is typUi.c~ by the
control countIes of Washington , Crawford, and Frankl in which have agricultural
psrcsntages of 30%, 39%, aid ~�4% respectivel y.

P reasonably typical allocation of employment for this remainder of the basin
would produc. the following combinations:

Primary : Pgrlculture 30%
Secondary: Mining, Construction & Manufacturing 30%
Tertiary: Services (Retail trod., etc.) 40%

Total 100%
If one allocates the tertiary or serv ice employment of 40% to the essent ially

bark or export employment a reasonable order of magnitude result would gIve: 10%
to agriculture , 15% to min ing and manufacturing, and 15% to other serv ices.
Manufacturing is allocated 13% of tertiary because of the hI~ ier Income anr. par-
chiming power in this sector; services themselv. ore allocated only 15%, probably
somewhat of an smdercounting. Pdcflng these percentages gives approximately the
following Indication of the relative, basic importanc. of the three diff erent secto rs

~~c 
_ _  
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of the economy as supports of the population:
/ gricu lture 40%
/v4dning and Manufacturing 45%
Services 15%

This procedure, if anything, overstates slightl y agriculture ’s contri bution which
comes out to 40% and understates oil other activities which account for about 60%
of basIc support even in these traditional ly agricu ltur al counties . For 1960 agri-
culture ’s share would be still lower if data wer e available. This is not to min imize
the importance of agricu lture, but simp ly to show the change even in these rural
counties by 1950 over the time some decades past whsn agrIcult ur, was the over-
w helming boilc support. if onc includes St. Lou is, Jefferson , arid St. Franco ls
counties w hic h have more than half the population , agriculture ’s basic share of course

dwindles to a very small part of the total employment support of the basin . (etails
of the agricultural, forest, mining, industri al, and service support of the basIn ’s
economy wi ll be found in the chapters on these topics w hich foll ow, as wel l as
Inckatlcns of tourist potential .

In~~me

ft~v.rags income in the basIn oulsic. the St. Louis suburbs,Is relatively low,
reflecting characteristics conanon to agricultural or depressed min ing areas (Table 3).
Incomes generally range from less than one-third to two-thIrds those for St. Louis
County or City. Here again the only reliable data are for 1950. (

~OtO for 1960 would
prcbthl y indicat e on even greater con trast , part icularl y in the Lead Belt where
depressed mining has produce d much unemployment.

In Table 3 and Figure 10 the lowest incomes are farthest out in the basin in
the poorer agric ultural arem without industry . Thus Reynolds County, mostly outs ide
the basin, with overage famil y Income of $?22, has less than half the Income of
Fraiklin County near the center . Urban and nan-farm incomes are only slightl y
higher thai total incomes, reflecting in part th . general Interrelated character of

-~ the economy of each county. Unemployment is also rather high -- being over 6%

r;-4).~ ~i i
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Table 3

Income Cata: Families and Unrelated Individuals, 1950, Merarnec Basin Counties
% of Tota l with ~ edian Income ($)

County Income Less than Total Urban & Non-farm
_____ 

Population Population
Crawford

1) Families &uriral. m d .  36.2% $1,367 t )  3fl2) Fa mI l i es . . . . .  29.7 1,603
L,ent

1) Families & unrel . m d .  44.8 1,089 1 ~~2) Fmnilió, . . . . . 40.8 1,241
Franklin

1) Families Lure-el. md.  ~5,3 2,080 9 2.) Families . . . . . 19.3 2,300

1) Families Lunrel. md.  30.2 1,747
9) Fa m i l i e s . . . . .  2,074

1) Famj Ijes&unrel,ind. 42.8 1,196 4‘)) Fa mi l i es . . . . ,  34.6 1,463 1,04
Jsffe ,son

1) Families & unrel . lad. 19.1 2,797
2) Famifles . . . • . 13,4 3,041

~~~ies
1) FamIlies & unrel , nd. 40.6 1,~54
2) Families . . . . . 33.6_ 1,437

Phelpr -

11 Famil ies & unrel. md.  35.6 1,400 1
• 2) FamilIes ...,. 22.3 1,959 ~,4 6

1) Families & unrel . m d .  55.1 845
2) Families . , , . . 51.8 92’St. Francois
1) Famil les Lunrel. md.  22.1 2,635
2) Famil ies . . . . . 16.0 2,917 2,708

S~ Louis County
1) FamIlies ~~unrel. ind. 133 3,6282) FamIlies . . . . . 6.5 3,998 3,661

S~. Louis CRy (outside basin)
1) FamIl ies & ,nrel. md . 18,2 

~,718
2) Families , . , . . 107 3,205 2,718

V~~hIngton
1) ~an1Iies&unrel. md.  44.5 1,112

- ?) FaniiIps..... 37.8 1,335 1,280

Source: U.S. B~r,ou of the Ceneis, C.nsus of Population , 1950, a1.iuourI
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In 1961 in St. Fioncois, Washington, and Franklin Counties and thus qualif y ing
these counties for depressed area assistance under the (iepressed Preas /~ct of 1961.
Unemployment would be still higher if many workers did not convnute the long

• distance to St. Louis to work . St. Fionco is , Washington, and some adjacent counties
in the Lead Belt outside the basin have filed an applicat ion and program for assistance.
Franklin County has been working on one. In the latter case tempora ry unemployment
was presumabl y high because of the closing of a large shoe plant in Washington,
Missouri, just north of the bcnin. Cent County, a strongly rural area was also eligible
under certain provisions for assistance.

Transportation and I4tropoliion Relationships

In many ways, as noted, the biggest factor in the Meramec Basin is the
proicimlty of St. Louis and its metropolitan influences of 2,000,000 population. The
transportation pattern of th, region focuses on the city, whether in routes or traffic
flow (Figures llanc l2).

Ralircads and highways
Two main line railroads serv e th. basin. Th. main line of the Frisco to the

southwest runs through the heart of the northern portion of the basin, th, main passenger
line of the Missouri Pacific to the southwest skirts the eastern edgçana the main line
of the Missouri Pacific to the west follows the lower Meroinec and then turns to the
Missouri just north of the basin running westward. a~ few branch lines also serv e the
bOSIn Including a secondary main freight line of the Cock island along th. northern
boundary and the newly built 26-mile branch of the Missouri Pacific from Cadet on
the east central edge to the new iron mine at Pea Ridge near the center of the b.ln.

Highways also focus on St. Louis, including th, four lane kouto 66 4sew inter-
state 44) pandlallng the Frisco and serving as the main street of the northern part ci
the boiin along its famous ridge route . Several other highways also radiate out from
St. Louis to the south and southwest Including Highway 67 just off or near th, eastern
edge which also is being built to superhighway stondardi (Figuras 11 and 12). The
least served area is the sparsely populated zone south and southwest of HIghway 30,

___
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between Iighway 66 anc Highway 21. If exte nsive mining and recreation development
j r occur in this zone a new highway in the future may be called for to the southwest

:~ between ~outes 66 and 21.
Local roads, in most of the paris of the Mercinec Basin which are sparsely

populated, are fewer and poorer than elsewhere as would be expec ted, but In mast
instances are reasonably adequate to serve the popu lation . Some secondary hard
surfaced roads actuall y have lighter traffic than in other more populous localities.
Most local roads, and the larger part of the total mileage of roads, are not hard
surface d. Their surfaces vary from crushed rock to natural gravol . Even the poorest
roach are generally all-weather because of the stony nature of the soli • In the
extens ive hill y areas the roads follow the ridges and hove largely supplanted the
unsatisfactory tracks along stream beds usea by wagons some 50 years ago.

2 However
• most of these local ridge routes are windi ng and roundabout, with long driveways

necessary to serve forms based an the only available fertile land in the narrow stream
bottoms character ist ic of much of the southern two-thirds of the basin. These roads
also utilize eithe r for ds or inexpens ive low -water “hog troug h” bridges to cross many
streams. Loca l transportation thus is diff icult in these areas, although most of the
country is accessib le. coeds are graduall y being improved, and with Increased
recreation ano forestry in many areas, wil l need to be improved more . Table 4

• indicates mi leage of rural roads (exclus ive of state highways) and percentages of
mIleage meeti ng “design” or ~oIerabte”standarcIs as defined by the State Highway
[
~epartment (see Table 4 for definition,) for selected counties . Most M.rcinec counties

appear to be close to average conditions of a sample of 50 Missouri counties studied.

Celation to St. Louis
The exist ing improved highways bring the area close to St. louis. The highway

trave l time map, especiall y made for this report from numerous field trips by the
staff , graphicall y illustrates the nearness of the bas in to St. Louis (FIgure 13). Note

ZCf Carl Sauer, The Geogr,~~ y of t he Ozark Highlands of Missouri, The
Geographic Society of C iicago , BulFet in e4o . 7, Ui~iTvârsity of Oiicagolress, 1920.

___ -_ _-_— ____ 
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Table 4

RURAL ROAD MILEA GE AND STANDARDS , SELECTED MERAMEC BASIN COUNTIES
1960
*

Assessed Rural Percent of Rural Road Milesa
County Valuation Rood Below Below

($1,000) Miles Design Tolerance

Crawford 15,796 460 78 56
Dent 10,187 515 90 90
Franklin 69,909 726 81 60

• Gasconade 17,662 431 76 31
• hon 9,535 202 73 59

Jefferson - 90,589 601 n.d.
Man es 8,990 322 86 57
Phelps 28,315 466 64 53
Reynolds 3,431 379 n.d.
St. Francois 60,992 293 n.d.
St. Louis 1,364,151 391 n.d.
Washington 17,690 298 n.d.

Source: Financing Missouri’s Road Needs, University of Missouri, School of
Business and Public Administrat ion , Columbia, Dec . 1960, 27—28,
40 (based on State Tax and Highway Commission data).

°M defined by the Missouri £ tote Highway Department: Both sets of standards
are based upon judgment and experience of Engineeri ng Advisory Committees and
other highway engineers in the count ies . ‘U .. . Design standards embrace the neces•
sary physical features to provide as safe a road as poss ible commens urate with the
anflcipated volume , speed and veh icle characteristics that will use the road. Design
standards are the criteria to which a rood sect ion should build or be constructed.

~ Tolerable standards are the lower limits of the road geometnics whi ch can carry
traffic at lower operating speeds and with less safety and effic iency . They are the
base geometrics to be met for the movement of traffic imposed upon them. When
rood sections fai l to meet th. lower geametnics, they should be reconstructed to
design standards.”
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the effect of the superhighways on travel time, especially Route 66 whIch beings the
Western edge of the basin within two hours of central St. Louis anci the center within
only slightly more than one hour. The suburbanizatian of St. Louis, especially the
rapid recent development of iorge outlying shopping centers and industrial plants on
the edge of the city brings the city even closer, since they obviate the neeo for
driving through the city to downtown. Commuters and shoppers move daily from the
basin to jobs or shopping to these outlying centers. Car pools for commuters are
common. At Chrhbnastim. special busses are even run from some of the new shopping
centers many miles out Into the basin to accommodate shoppers, most of whom go by
private car. The city and its influences have been brought close to the region.

:1 m other measure of urban influonce is the number of telephone calls from the
basin to St. Louis (Figure 14). The Bureau of the Census uses a figure of four calls
per instrLmsent per month as a measure for determining whether an area should be pant ci

4 the census metropolitan area. Nate that most of the basin lies outside this zone, but
does have a Iwo or three call d.nsily, reflecting an exurban, satelite characteristic

• ofthe motropolis.

A stil l less Intense m~asur* on the fringes is provided bysa especially constructed
map of newspaper circulation of St. Louis papers. / ll of the basin clearly lies withIn
the St. Louis orbit an this quantitat ive measure (Figure ~$. Still other measures --
of wholasaling, bank correspondents, branch factories, and other indicators — all
clearly indicate the area to be In the St. Lou is trod, zone. Num.rous other tIes
ex ist: St. Louis r.Id.nls own much of the land far recreation and other purposes,
local citizens migrat. to the c Ity as well as using fts faciliti es for medical, social,
and business purposes. The towns of the basin also serve local needs, as noted ino
subsequsni cimpter, but s ince all the tow ns are relotiv.ly small, as well as cb s. to
St. Louis, they prov ide only a limited rang. of specialties.

St. Louis in years past served a the gatsu~uy to a much lunger, multl’stai.
area In 11w IouIlw..st, which still has many economic ties as represented by head
offices .1 raIlroads, tel.plion. and othr companies, wliofeseling, and a host of
specialized services. Vv ith th, growth of other l*p citIes In the south and south ’
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ST. LOUIS NE W SPAPE R CIRCU L ATION
1960

~~ 

_ _  

__ _

_ _  

_ _ _

-~~~~~~~~~~~~~~~~~

) 
—

~~~~~~~~~~ 

- _ _ _  -

• t -

~~JJ ~~~ - -

COMIINED CIRCULA TION OF: INDEX OF CIRCULATION PER CAPITA

DAILY POST- DISPATCH .75 - 50

.50 - 25

SUNDAY POST- DISPATCH
.25 - 10
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p
west , however , St. Louis lost muc h of this business as the other metropolises reached
sufficient dze to perform such services . St. Louis, however, sti ll serves as the gateway
to the C’zarks, muc h of which is one of th , least developed areas in eastern United
States. (evebopment in the basin and adjacent areas therefore affects St. Louis,
sinc e it books to the ci ty for so muc h of Its business and other connections.

Population

Population of the basin as a whole is about 1)10
, 000, with almos t half in the

St. Lou is suburbs (St. Louis and Jefferson counties) and the remaining half scattered
over the basin (Figure 16). L’etailed figures and many characteristics of the population
will be found in Figures 5.12.

kecent trends
m5 noted, population beyond St. Louis suburbs in the basin is rather sparse and

on the outer marg ins is either static or declining, in common with most rural o r a s .
* However, the basin generall y is unl ike th. rural areas of the state in this r.gord.

Most Meramec Basin counties, including all thos, clos, to St. Louis, gained
In population between 1950 and 1960, (Tél . 5 and FIgure 17). This gain ran sharply
against the trend for Missouri a, a whole, where 88 counties lost and only 7.6 gained,
although th, state as a whole gained about 8%. Further examination reveals that of
the ~6 countiss that gained, eight were contiguous to St. Louis (St. Louis, Jefferson,
Franklin, Crawford, St. Froncois in the ba,in, and St. Charles, Lincoln and Warren
to th, north and west), fiv e adjacent to Kansas City, one containcd Springfield, six
had state schools or military installations, such as Columbia, Fort Leonard Wood,
or Rob , leaving only six not accounted for by proxhiItv to metropolitan arias or
will, some stat., sdecatianaS, or federal milltdry institutIons.

Three of this, remaining six , however, were counties In which large, actively
used artificial lakes had been developed, Camden and Miller counties on lok• of the
Ozark,, arid ?aney County wIth 4c, Taneycomo and parts of Bull Shoals and Table
Ilock • In all of these counties activ• recreational development over a number of
yeaes has occurred which undoubtedly reversed the normal population decline In
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Tthl. 5

Population Change, 1950-1960
Ms,,.ec.BasIn and Sel.cted Counties , Missouri

Gain + % Gain +
1950 1960 arIa.. - or Lois-

Crawford 11,615 12,576 961 + 8.3 +
t~nt 10,936 10,378 558 - 5.1 -
Franklin 36,046 44,367 8,321 + 23.1
Gascunode 12,342 12,167 175 — 1.4 —
Iran 9,458 7,977 1,481 15.7 -
isifesson 38,007 65,801 27,794 + fl•~ +
Marl., 7,423 7,749 154 — 2 .1 -
Phelps 21,504 25,196 3,692 + 17.2 +
ksynol ds 6,918 5,090 1,828 - 26.4 -
St. Francols 35,276 36,206 930 + 2.6 +
St. Louis County 406,349 694,010 287,661 + 70,8 +
Washington 14,689 14,130 559 - 3.8 -

Other Missouri Counties
BunIon 9,080 8,630 450 5.0
Camden 7,861 8,985 1,124 + 14.3 +
MIller 13,734 13,749 15 + .01+
Morgan 10,207 9,413 794 7.8
Ozark 8,8% 6,752 2,104 - 23.8 -
St . Charles 29,834 52,671 22,837 + 76.5 +
Tansy 9,863 10,140 277 + 2.8 +
Wayne 10,514 8,521 1,993 — 19.0 —
St. Lavis City 856,7% 740,424 116,372 13.6 -

Source : U. S. Bureau of the Census, C~nsus of I-opulatlon, 1960, MissourI

~~~~~ 
_ _  ~~~~~~~~~~



Figure 17

POPULATION CHANGE IN MISSOURI COUNTIES , 1950- 1960

Worth ~ Lierc4 Putnam Sch~~~r J
Gentryr°~

’
~
°
~~~~~~~

. 
______ 

Knok ______

C1a4 
_ _

I _________

~~~~ass 
____ I L0U;J

St. CI&r
Hickcx y __________________________

____  _ _ _ _ _ _ _ _

_ _
C.dor 

_ _  

-- _ _

Polk ° ace  
- - Dint

T ~~~~~~~~~~~~~~~~~~~
I!~

iCDOno
~i4 

1~~;t11 D:os 

~~~~~~~~r gon R~pIey 

~IS— (tI4i

_
P rcent change

Gain Loss

mor. than 50% Oto 10%

20% to 50% 10% to 20%

~~~ 0 to 20% ~~~~more than 20%

1~.~ - _ _ _  _ _ _  

_ _ _ii-



3 2

Missouri ’s rura l counties , in sp ite of f looding of som e agricultura l land . Proximi ty
to a metropolitan area, an impoundment or special instal lation prov ided most of the
exception to general decline of s~tissou ri county populations, with the Meramec
Basin apparently ref lect ing proximity to St. Louis . If a reservoir or reservoirs are

built in the future this too apparcntl y will st i ll furthe r arrest the decline or cause
grow th . Figure 18,show ing population trends by townshi ps in the W.eramec Basin ,
shows the same increase in sub urban and near suburban areas to St. Louis,and a
progressive oec l ine genera ll y to the oute r eciges of the basin .

Se lected characterist ics
Severa l other charact eristics of the population , part icular ly the age structure,

also reflec t proximi ty to St. Louis , or charac teristics of more remote rural counties.
Thus St. Louis and Jeff erson countie s hav e the lowest percentages over age 65,
about 7%, - in contr ast to about 14% for most other basin counties (Table 7). To a
much lesser degree the same counties hod a hig her percent under 18, ref lecting
their suburban character . The revers e for most of the remaini ng counties —— high
percentag e over 65 as well as rather high percentage under 18 -- is related to the
low incomes of these counties , since such persons are more generall y outside the
labor force . This age-population composition thus correlates with the low incomes
and relativel y depressed characte r of the rural counties . It is bath a cause and an

effect, sinc e larger proportions of the productive labor force have migrated out of
these counti es , many to St. Louis . The change in median age between 1950 and
1960 accentuates the diffe rence. Thus St. Lou is and Jefferson County average has
declIned from 31.4 to 30.2 dow n to “ 9.6 to give these counties the lowest average,
except far Phelps County on the wes tern edge, w here ~oIla, the largest town in
the basin outsi de St. iouis suburbs , and the seat of the Missouri Schoo l of Mines as
we ll as several governmenta l agencies, provides a special situati on not dupl icated
elsew here . Figures for towns and cities above 2500 (Table 8) indIcate much the some
situation a in their counties .

Particularl y revealing is the map of popu lation over 65 by townships prepared
for this report (Figure 19). This shows In greater detail the gradient outward from

~~~~ ~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~ 
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~ I 
Iable 6

-

~ I POPULAHON: INCREASE, FERTILITY, PERCENT NON WHITE AND MALE 1960,
WERAMEC BASIN AND SlAT E

-~~ Number Percent Percent Fertility ’ Per Cent
lncre8se Non-White Ratio Mole
1950-60 Over 18

1
I State 4,319,813 9.2 9.2 484 47.8

1 Urban 2,876,557 13.2 12.5 478 46.2
j Rural 1,443,256 —5.2 2.6 500 50.9
I St. Louis Met. Area 2,060,103 19. . 14.5 512 46.7

Meramec Counties
Crawford 12,647 3.9 0.1 548 49.5
Dent 10,445 -4.5 460 48.4

- 

Franklin 44,566 23.6 1.2 551 49.2
.4 Gasconode 12,195 —1.2 -- 438 49.3

Iron 8,041 -15.0 0.6 468 48.2
- Jefferson 66,377 74.6 1.3 590 49.6

Man es 7,282 -1.9 -- 519 51.4
Phelps 25,396 13.1 1.0 523 54.9
Reynolds 5,161 -25.4 0.2 462 49.5
St. Francois 36,516 3.5 0.5 453 47.4
St. Louis County 703,532 73.1 2.8 518 47.5

& Washington 14,346 -2.3 1.0 612 501

Source: U. S. Bureau of the Census , Census of Population, 1960, Missouri

- 

~ Children under 5 yrs . old per 1,000 woeen 15 to 49 yrs . old .

____ —
~~ 

-



35

Table 7

AGE OF POPULATION, MERAMEC BASIN COUNTIES AND SlAT E, 1960,
AND MEDIAN AGE 1950 AND 1960

Percent Percent Percent Median Age
Under 18 18 to 64 65 &_older 1960 1950

State 33.8 54.6 11.7 32.6 31.6
Urban 33.1 56.0 10.9 33. 1 31.5
Rural 35.1 51.8 13 1 31.6 31.8
St. Louis Met . Area 35.3 55.5 9.3 30.5 32.5
Meramec Counties
Crawford 35.2 492 15.6 33.8 31.7
Dent 32.6 51.0 16.4 36.7 32.1
FranklIn 36.1 52.1 11.9 30.6 32.2

- - Ga!coflade 31.0 53.3 15.7 38 34.6
Ir~~ 35.3 49.2 15.4 33.2 27.5
Jefferson 40.5 51.8 7.7 29.6 30.3
Manies 36.5 50.9 12.6 31 30.2
Phelps 32.7 56.8 10.5 26 29.5
Reynolds 38.0 48.2 13.9 32.8 25.8
St. Francois 33.7 526 13.6 34 31.5
St. Louis County 37.8 55.3 7.0 29.7 31.4
Washington 42.6 46.7 10.7 33.4 34.1

Source: U. S. lursas. of us e Csamm, Censie of Populatim, $960, Missouri

_ _ _  _ _  _ _ _  
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Tcb Is 8

HOUSEHOLDS MERAMEC BASIN COUNTIES AND STATE, 1960

Number Percent Population
• 

- Increase Per Household
1950-60

State 1,359,826 13.4 3.09
j 1~: Urban 922,575 23.3 3,04

Rural 437,251 -3.0 3.21
St.Louis Mt.Area 624,641 23.4 3.23
Meramec Counties

~ I Crawford 4,122 17.0 305
-
~ ~~ Dent ~ - 3,486 5.3 2.98

Franklin 13,483 25.2 3.29
Gosconade 4,030 5 5  3.01
Iron 2,440 h13~~7 3.20

I 

Jefferson 18,580 4~7.0 3.53
Man es 2,199 4.0 3.31
Phelps 7,521 23.5 3.13
Reynolds 1 ,559 -16.1 3.31

• 

- 
St. Francois 10,973 11.4 3.11
St. Louis County 198,483 73.5 3.49

- 
Washington 3,966 1.6 3 .60

ki Source: U. ~. Bureau of the Census, Census of PopulatIon, 1960, Missouri

I
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_ _ _  
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th. city. Thus the suburban townships wound St. Louis have by far the lowest

percentag. over 65, reflecting the young families liv ng in houses raising young
chIldren characteristic of suburbs. This pattern pushes out into Frank lin County
to merge into intemsediate categories and finally into generally the more remote,

agricultural townships or the depressed Lead Belt mining area where the percentage

over 65 is three t ines that in the suburbs. The younger, working age groups hove

moved out. The major exception to this gradient rule is provided by northern
Washington County, somewhat far cut to be classed as a suburb. Thi, area äoss

coincid, with the emptiest, least agricultural portion of the whole basin. This
characteristic may well mean that there are vety few farms or small towns to which

retIred people can retreat and the sparse populati on is otherw ise engaged In mining,

forestry, or commuting .
Other character ist ics will be found in the tables. 1v~cst of the population is

native born of English, German, and French origins . Non-white is neglIgible.

(Tshle6and Table 9).

Population pro[~çtioni and predict ions

~opuIation trends since 1920 and projections or estimated predictions of

population for the year ‘000 have been mode, for whole counties in the basin (Table
10) for the port ions of the counties In the Meramec Basin (Table 11) and towns and
localitIes within th, basin (Table 12). The smaller the area covered naturally, the
less rehable is the estimate of future population, since exactly where development
w ill tolce place Is subject to more uncertainty than for larger regions. Thus the
individual estimates for localities are only order of mogeltude guesses. They have,

however, been mode in order to provi ce some basis for planning future needs, such
as adequacy of underground water supplies, etc .

For all areas straight projections are indicated, but any realistic prediction
muit modify these so that predictions are also presented. The firmest of such
modifications and the most necessary is in future suburban areas -- St. Louis and
Jefferson counties In part icular. Merely projecting the trends for all of St. Louis

a

• 
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Table 12

POPU LATION ESTIM/~TES OF PORTIONS OF COUNTIES IN
MEk/MEC B~Sl~ ~ ND MfrJOK TOWNS

/ ctuo$ 1960* EstImated PopulatIon 2000’
~djusted Median Adjusted HIgh
(Corrected for (Corrected for
proximity to additI onal recre-
St.Lcuis and/or atlcn, forestry,
scm. new mining) mining, etc.)

~~~~~~ 125 25 35
3 10

Cuba 1.6 5 15
Steelvi lle 1. 1 5 15

C,.nt 90  12 22
‘
~~~lem 3.8 10 20
Franklin 26.0 75 90
Sullivan (also Crawford Ce,) 4.0 20 30
St. ClaIr 2 7  10 20
Pacific—Gray Summit 2.8” 10 20
UnIon 3 9  15 25

C’asconod. 2.5 3 6
Owensvllle (whale town including
part outskie Basin) 2.4 5 10
Iran 1.5 5 8

3 8
Jefferson 28 200-300 200-300

(WI~oFe of northern Jefferson County
to hay, suburban or semi-suburban
dunsity by 2000~ s far as Hilkboro
and Cedar Hill)
Hillsbore s~-rea (partly outside B&n) 15 30
Cedar Hill Area 15 30

Man es 2 2 3
Phelps 20 35 40

~~ ir0 (partly outside Basin) 11 20 35
St. Jan.s 2,3 5 10
_ _ _ _  

,1 nsgIlg~ Ie
St. Francoli 25 27

Flat River -Bonn. Terre and suburbs 7.7” 25 30
St. Louis County 6040 200400 200-300

(Whole of St.Louis County to hove
suburban density by 2000)

~~~ikiØon 14.1 20 30
2,7 5 10

‘1960 population of ~~ns for City limits only, generally 30.60P. less than actual built-up
aria. Whir, no 1960 tIger. is given population Is lass thus 1,000. PopulatIon estimates
for 2000 cover wissi, bvIltup or...
“Pacific only.

Flat Mivor-Son ne Tern, city limIts only~ whol, area a, 20,000+

¼ ~
- _________________________ ———- --— 
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County, f~ example, would f il l up the whole county at a very unl ikely high density.
Th. procedure, therefore, for these counties was to allocate estimated population
for all M.t,opolitan St. Louis as made by other estimat es noted on the tables, assianing
spread of population at approx imately th, sane density as today. Conversely for one
or two eviall rural counties a small arbitrary figure was estimated so that population
would not be zero fran extending present trends.

Far most ci the basin the estimates were modified on the basis of development
and proxin ky to St. Lou is. Two estimates are thus mode: (1)a Npp~•~ j~~ N est imate
based on relative proximity to St. Louis and/or new mining or other development;
and, (2) a lsIgW’ est imate corrected for additional development related to mining,
recreation, forestry and other factois. Prospects for these activities an~ e~asm1n.d In
subsequent chapters and applied to the detailed analysis of population predictions
pr.s.nted. Ibis , predictions thus an, In a sense a measure of possible economic de-
velopment and anticipated change. They are, of course, only estimates, since no one
can predict the future, especially when a lang way off . Population predictions
resemble weather predictions: the nearer in time, the more certain. However water
and other facilitIes are amortized over a 50-year period, so some estimatis ac
requIred, and a best guess Is better than none.

The estimated predictions for 2000 thus call for a total population In the bas in
ci 600, 000-&O, 000, a thr .i to fourfold Incr.as. over 1960, with 400,000 to 600,000
In the basin portions of St. Louis and Jefferson counties, a four to six thee. Increase,
and 200,000-250,000, a two to two and on.-half4old increase for the remainder of
the basin. For 1980 the estimates are about 35(~000-554 000 for the whol, basin,
200,000-350,000 for basin portions of St. Louis aid Jefferson counties (based on
3,000,000 est imate for St. Louis M trcpolitan Mo from sane sources , compared to
4,000,000 far 2000), and 154000- 204000 for th. remainder of the basin.

Economic Dsvslopsiint and Educat ion

loishig the stand ard of liv ing and economic d.velo~~ * is a strong object ive
of most, If not oil, the cltizer. of the barks. In common with many underdeveloped

I

________ ___________ 
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or rural areas this is difficult , although distinct possibilities exist In much ci the h4eramec
Basin. In the chapters that follow sane of the prospects and desirabl e measures to
achiev. th is objective ore discussed including improvIng agriculture, forestry, mining,
acquiring new industries, developing recreation, and general improvement of the
natural and material environment. Nevertheless many of the younger persons will
cont inue to leave some of the smaller towns or rural areas In the future to seek better
opportunitIes elsewhere . Both to equip these new migrants to compete elsewh ere, a-id
to provide a better trained and mare Intelligent labor and managerial force at home

to attract local development, requIres that they be educated as well as poss Ible .
Both the oldest and youngest age groups are relativel y numerous in the rural

ar~~ of the Mercmiec. This, coupled with present low incomes, means that education
of the young Is costly, although no less necessary. How good is th. present education?
In canmon with mast small town or rural areas educational servIces are generally
poorer in the Meran.c Basin than in larger cities or towns . Considerable variation
exists, however, wi th same towns devoting more resourc es to the task than others.

The present study doss not permit definit ive assessment of th. qualIty of the
education from town to town in the basin. For 1950, however, the latest year available ,
the Census Bureau indicates median school year completed for St. Louis County as 10.5,
aid for all the remaining counti es ranging from 7.1 to 8.8 -- a considerable difference
(Table 13). St. Louis City hod only 8.7; in th is respect the lower income central city
resembled the rural counties.

On the basis of other figures reported to the State Board of Education some
further strong presumptions can be mode. Table 14 at the end of this chapter presents
manerous choro~t.rhtlcs for the classified school systems of th, basin. These serve

the overwhelming portion of the school attendance, but there are same other schools
not reported; generall y thsy are even poorer In quality and smaller In size. ~ few
one-mom schools st ill exist In more remote parts of the basin, but we have no figures
on them. ConsolIdation, however, has proceeded rapidl y in recent years, in common

w ith most of rurol fr m.rlca, reflecting Increased ease of access over improved highways,
higher standards, and higher income.. Considerable progres. this has been mod and

___  ___  - ~~~~~~~
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Table 13

MERAMEC BASIN COUNT IES, MEDIAN SCHCC~L YEARS COMPLETED
PERSONS 25 YEARS AND OVER, 1950

County Mole Female

Crawford 8.3 8.5
Dent 8.3 8.4
Franklin 8.4 8.5
Gosconod. 8.4 8.4
Iron 8.1 8.3
J.fferson 8.5 8.6
Marie. 8.2 8.4
Phelps 8.8 8.6
Reynolds 8.1 8.2
St. Francoi s 8.5 8.8
St. Louis County 10.5 10.3
St. Louis City (outside basIn) 8.7 8.7
Washington 7.1 8.2

Source: U. S. Bureau of the Census, Census of Pcpj lation, 1950, vUssouri
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reflects real credit on the region and its citizens . Much yet remains to be done . This
will not only cost money, but will requ ire intelli gence , effort , and putting asi de of
many local prejudices.

For the consolidated school systems (Table 14) , out of about 35 high schools
onl y 13 were class ifi ed AAA, the highest Misso uri rofi ng , (based on numbe r of subjects
offere d, teacher education , and oth er factors ) which in its elf is somewhat of a minim um
standard and of course no guarantee of qual ity or even best measure of quali ty. Of
these 13, five were in the urbanized Lead Belt , four in St. Louis County, two (Wash—
lngton and DeSoto) were outside the basin but may serve a few basin students, one was

at Roi la on the western boundary, leaving onl y one in the remainder , Sullivan . The
class ifi cati ons correlate closel y wit h the size of the town and the consequent size of
the high schooL

Stil l other conclusions can be made from the same data. Most of the high schools
are too small accordi ng to some standards. If a minim um graduating class of 100 is con-
sidere d desirable in order to hove a reasonable curric ulum and trained teachers in the
various disci plines , virtuall y no high school in the basin qualifies save five in St. Louis
County, four of which are AAA. About a third of the high schools have less than 250
total enrollment and less than 10 or 11 teachers. Small high schools can, however,
prov ide advantages of mare personal attention , especial ly desirable if some superior
teachers ore on the staff . Number of pupils per teacher varies somewhat . Surpr isingly,
however , many of the smal ler sch ools out in the basin have about the same number
(19 — 20 pup ils per teacher ), or more , as the larger , better schools in St. Lou is County.

We hove made a fur ther calc ulation in the last column of the second half of
Tabl e 14 to arrive at local tax expenditures per pupil. Local expenditures are supple-
mented by state aid which parflall y equalizes expenditures far some of its programs but
in a few cases works the other way. Basically, however, it is toward equalization,
but does not go all the way . Unfortunatel y, we could not obtain data on the amount
of state aid to all individual schools. The discrepancy for local expend Itures is great,
with typically more than $300 spent per pupil annually før most St. Louis County schools
and about $150 in other parts of the basin -- with some of the small schools dropping

—_— 
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below $100. By way of contras t, the annual expenditure per pupil for som e of the
better schools In St. Louis County outside the basin is $862 in Clayton, $457 in
University City and $394 in We bster Groves. St. Lou is CHy spends $292 per pupil.

The result Is lower pay for teachers In the poorer schools and poorer fac il ities
with a consequent loweri ng of the quali ty of education, although undoubtedly there
are many dedicated teachers wor king at the lower rates. Turnover in som e of the
systems Is consequently high, although some teachers stay long periods. (Which is
actually better In many cases is somewhat of an open question I)

A. a final note, the quality of education in most rural areas in the basin
may well be lower than in the towns . In Lent County, for example, a 1%1
report states : “The big problem arises when the students from the f ive rural school
distrkts enter the 9th grade of the Salem Public Schools . Over six years of testing,
using lb. Iowa Tests of Educationa l &evelopme nt and the Stanford Achievement
Tests, show the incoming rural students ore, as a group , 2.5 years behind the same

grade level group of the Salem Publ ic School system .” This has further impflcations,
Inasmuch as 60% of the students in the Salem High School are rural students, neces-
sllating grouping and additional serv ices and equipment.3

There are no universities in the basin proper. However, the well-lc nown State
School of Mines at Roi la, on the western edge of the basin , offers a limit ed general
curricu lum as well as extensive engineering and scientific curricu la, and has on

enrollment of abcut 3,500 students. Two pr ivate univer sities are in St. Louis, and
Flat River has a junior college. A few tec hnical and trade schools exist , including
the small, jointl y operated Lead Bel t Technical School at Bonne lerre . Retraining
of labor to fit new jobs In business and industry is desirable and practical programs
to step this up hove been suggested . Here care should be taken not to~Iilute the
more academic or Intellec tual programs in exist ing high schools, many of which
ar• below standard.

JNM analysis of the economic situation in Dent County, Missouri”, Oy.rall
Economic &evelapmsnt Program, kurol Area f.eev.tapment Countil, Sniem, .~%o. ,
1%1, p.24 .
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In any event the school situation illustrates one of the quandaries of less
developed or semi-depressed areas . The smaller and poorer towns have poorer schoo ls .
To the extent that this handicaps the population they get farther behind. Th. poor
get poorer and the rich get rich .;) F~rt of the solution Is to consolidat, some smalle r
high schools still more , perfectly possible in this day of good roads. In this case the
benefi ts of a loca l sc hool and a small student body and Its advantages to local pride
have to be weighed against the advantages of grea ter effic iency and a better product,
and reasonabl. compromises arrived at.

Greater economic development which would increase the size of some communi-
ties and particularl y Increase the tax base would obviously also help the school systems
if the funá were voted and Intelli gently used. Here, however , we have a cause and
effec t dilemma: to the extent that development takes place where the citizens are
inte lli gent and a good schoo l system con aid thi s, those towns with good schools will
develop faster . At present, It Is precisely the most developed towns that have the
best schools. Much economic development, of course , comes from outside the local
area. How to achieve develop ment is still a mystery In many ways , especially If
local condition s are poor . To repeat: even If development In a region does not
occur , devslopment of people can, and they should be equipped to prospe r to the
best of their abilities. Develop ment of the individual Is the fi rst objective, as any

thinking parent would agree, wherever he lives. If th. brains con be kept In the
local areas, so much the better for those areas. Meramec Basin towns, however, have

no mcnopolyon losing ialent. It happens to St. Louis as well.

_ _ _
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Chapter II

AGRI CULTURE

Summary
AlthOUgh agriculture does not dom inate the employment of the Meramec Basin,

It is a major source of employment, and its present and future status Is Important in
economIc planning for the regian.

Nan. of the area has been extraordinarily endowed with agricultural resources.
However, there are sane good agricultural areas within th, basin. The soils in the
area possess characteristics of the Ozark region, which distinguish them from all of
th . soIls in th, state outside of the Ozarks . In general, they are light In color and
comparatively low in organic matter .

Much of the land in the Meramec Basin has rolling to steep topograp hy, and
poor ch.rty and stony l imestone soils. There are pockets of fair sandstone soils in the
south , and a large area of fairl y good agricultural land in the north (mostly b ess).
Fairly good soils are found in the narrow alluv ial valleys which make up only a small
portIon of the l b  in the basin .

More than 50% of the soils in the Moromec Basin are classified by the Soil
Conservation Service as suited primarily for non-crop use. Another 40% are classi-
fled as having fairly complex problems requiring special treatment In order to be
cultivated. The remainder (loss than 10%) is classified as having no problems, or

problems relatively simple to overcome.
In 1959 the predominant land use In the Msramec Basin was woodland -- making

up about two-thirds of the total. The remaining one-tMrd was made up of craplond
and woodland. The principal crops grown in ti. Moramec Basin are small grain, corn,
alfalfa, l.sp.d.zn, red clover and fescue. In the past 30 years acreage of corn has
declIned slightly, acreage. of wheat and oats isv. declined approximately 50%, and
sayboans hay, shown a slight increase. Acreage. devoted to hay have fluctuated
widely, but show no definite trend. While the acreage of mast of the principal craps
has been declining, yields hove been rising. Trends In the number of livestock have
been mixed. The largest crop acrsoqas and the L~iot numbers of livestock are found
in the northern counties.

*-4
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The past 30 years hay, witnessed a decrease In the number of faire. and an
lncr.ose in the size oloperating units. However, the average sizeoffarms In the
Mesumec Basin is still only 200 acres. Accompanying these changes has been a
decrease In the degree of dependence of farm.,s an their fame. In 1959 approximately
half of the form operators worked 100 days or more off their farms and received more
incom, from other sources than from the sale of form products. Part-time fanning is
becoming Increasingly important.

The adjustments that have taken place In the Meramec Basin have improved
levsls of flying among th, people. Agriculture will continu , to be important, but
fewer people can depend upon it If income per family Is to cont inue to rise.
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3
Part 1. PHYSICAL LAND CONDITIONS 1

l.and Characteristics and Capabilities

The topography of the watershed is gentl y rolling to rolling around the perimeter,
and rolling to steep in the rest of the area. The steepest slopes are generally in the
central and southern parts of the basin (Figure 1).

lii. soils in th. area possess characteristics .1 the Ozark region, which distinguish

— 
them from all other soils in the state outside of the Ozarks. In general, they are light
In color and comparatively low in organic matter. For the mast part they are timbered,
hilly In topography, and rather low in mineral plant food. The subsoil. are gray,
yellow, and red.

The content of chert grovel varies greatly. In same places it coven the entire
surface, while in others - It is entirely absent.

-
; The mast important soil-forming rocks In this area are lime.tone, therefore, It

has required the breakdown of many feet of the purer beds to form a th in layer of soil.
Soils classified under the Soil Conservation S.rvlce Land Capability Class.. are

oil represented In the area of the Meramec Basin.

Physical land resource areas
The M.ramec River Basin, covering approximately ~980 square miles, can be

subdivided Into six different resou rce areas as indicated in Figure 2. The.. areas
represent differen t soil and related slope and erosion problems. Each area is briefly
defin.d as follows:

1. Narrow alluvial valleys -- Mostl y well drained soils, but Include spots of
wet soils, gravelly soi ls and frequent meandering sh am channels. Frequently subject
to “flash fboodlngN 

— mostly Huntington soils. This area includes a pr.domlnunce

1Material contained in this report Is unpublished dais from the Soil and Water
Conservation Needs Inventory prepared by the U. S. Department of Agriculture
~ 19,% tm 1959 -- mid ± Information from tho Soil Conservation Sorvico Records
at Columbia, Missouri.

___________ 
~~~~~~~~~~~~~~~~~~~~ -

~~~~~~~~~~~~~~~~~~~~~



0

-~~“ z ~~ 
— -

LIII

&
Ii

I

j

~~~1

~LI

aa



. 

~~ø~~d d ~ 

( ~1_ . 
~ 

#_
_
~ ‘ 

. 

. . I -.~r’ r•”ir ~~~- 

. 

~ : ~ ~- - -~~ . .-; ~~~~ U. 
- - - ‘. 

~
.- :- -~ 

: ~ 
- ~ ~~

• 

I/ ~ 

=C 1, ~~~~~ rnI ‘— ;~ ~ ~ ~ ~ I ~ 
~ ~ 

1~
’p — —.- — ~~~~

. 
(lU~~

~ / #
~~. .~~ ~~~ 1~~~ #(

~~~d~ $
_

~~~~~~ \ ~~ ‘ ~~~ ~~ ~~~~~~ ~~~~~~~~ 

—4
~
- 

~
-‘ 

,
~ ,~ ~~~~ 

“. 
-

~ 

~
1I i—rio ~! ~~~ k~ 

‘

~ ~ ~ ~ ~~ 
-.- ~ :~ ~ ~ ~ ,

~
- ~‘ ~ ~~ ~~~ 

rn

~ ~ 

i
i 

.~~ ~

- 

r~ ~ ~ ~ ~~ l _,_~ 
~ ~

, 
~~~~~ z~ \ ~

‘ ~~~ r,: ~ ~ 
— 

— -.- 
.~~~~I ~~~~

‘ , ~G:$~
-? ~? ~ 4~~ ~ ~ ~ 

I-I-I ~~~ z
I ? ~~ -‘ 

~c%~
~, ~ , ~ 

~i ~ 
~~ ~ 

-
~~ 

___

~ ~ 
‘.. 

~ 

~.•) ~~~~ I—s—I
— ~~ . 

r ~ 4 C, —
. ~ 

:. 
~~~~

• • • ;  ~~~~~~~~~~ . 

~~ -:~~. - •
~~~~i’~ ~.

. 

—) f 1 ~~
- 

~

~ ~—~1 u~
, 

,~
J‘ ~

. I ~~~ ; . 

~~~~~~~~~ .~~~ 4~ ‘~i \

\/ 

I 
‘ 

~

s 

~ 
~i ~ 

‘
~ ~ ~ ~ ~ 

S
I —-_. 

t ~~ )‘, ~“
~ ~~. ~ / ~ lJ ~ — ~ ~~ ~~ ~~ ~~ ~~

- ~ .~~~~~ 

i :~~ .~~: 
~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ 

~~~~~~~~ 
- . ~~~~~~~~ ~~ 

-

‘
~~~~-~ ~~~~~

-
~ /

.
‘ ~‘ ~;4

~ ; ~~~~~~~~~~~~~~

2 -
, .

.

I ~

- 
,

-

~

,/ 
IjII~I~ ul~I t

~tt :t t~’j t ’~ 
;‘

~~



of land Capability Class II and Ill so ils with some sign ificant areas of Class 1.
(Similar soils occur along the minor tributary stream In all other problem areas.)

2. River kill b ess area -— Mostly deep to moderately deep (18-48 inch..)
of loessiat soils on roiling to steep topo~rophy. Well drained, subject to erosion,
mostly Menfro-Wlnfictd-Dicksan-Unlon soils , with some cherty and stony areas along
1k. steeper slopes , pr.domhiantly Capobiilty Classes UI, IV , VI, and VII.

3. Poorly draIned ridge -- This is an area of nearly level to gently rolling
soi ls on a major divide, jenerafly poorly drained whh har4an subsoil; draughty In
dry seasons, most ly Lebanon and Guthrle soils with some Chercke. and Eldon in
western part . Predominantly Cqxiblllty Classes Ill and IV.

4. Sandstone ri~ge -- An area of gently roffi ng to rolling soils , primarily
from sandston. with frequent sandstone outcrops. Mostly Hancevill. soils. Capability
Classes III , IV , and VI predominate .

5. Steep stany or.a — Thls lsarolllng to steep areo of cherty andstcny
limeston, soils —— mostly Clarksvill. soils. Mostly Capability Class.. VII and Vi
wi th same III and the ridges .

6. Limestone-Sandstone hills - These are three relatively small scattered
areas located in the southeastern part of the watershed, consisting of well-drained
red limestone sails, moderately well-drained sandstone derIved soils and some
granite outcrops In the vicinity of Farmlngton. Mostly Hagsrstown-TIlsIt-Mhe soils.
Capability Classes PH, IV , VI, and VII predominat, with some small areas of Clam II.
Land capqblilty classes

All of the eight land use capablilty classes occur In the basIn. The percentage
distrIbution of laid classes occurring in the Msromec Basin, projected from the Sail
and Water ConservatIon Needs Inventory prepared by the U. S. Dep~dtment of Agri.
culture In 1959, Is shown in Table 1. aa.se.i, H, HI, and IV represent gror,s of
soil and related physical condftlons that are suitable for regular cropping. Class I
land having no special problems, Class II having problems relatively shept. to over-
cern., Class Ill having problems more compl.x In nature and requiring special
tiutauni, Class IV lands are suitable for ~~~usi or limited croppin g. Class.. V.

—- ~~~~ .— ~~-—~-~~~~- - -  
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T~bI. 1

PERCENT OF MERAMEC BASIN LAND
IN EACH CAPABILITY CLASS

Class I 4% Class V less than 1%
II 6% VI 10%
III 20% VII 41%
IV 18% VIII l.ss lhan l%

VI, VII, and VIII are land classes suited primarily for non-crap use. Class V has
few or no hazards when utilized for non-crop uses and the problems or hazards,
even to non-crop use, Increase progr.ulvely In Classes VI, VU, and VIII.

Land Use and Conservation

Land usa
The distribution of land uses within the Meramec Basin is shown In Figure 3

Øosed on data for the year 1940). More recent data from the Soil and Water
Conservation Needs Inventory show the following percentag, distribut ion of land tie
in the Meramec - Basin In 1959:

Croptand 22%
Pasture 13%
Woods 62%
Other 3%

Trends .~q sctod In the next 15-20 year period Indicate a decreas , In cropland
and wo~~ and an Increase in pasture.

The principal crops grown in the Menauec Basin are small grain, cam, alfalfa,
l~~±, red clover, and fescue. The cropping syst ems generally Includ, corn
followsd by small grain seeded to gross-legusie meadows. Some fields, particularly
hi the Lit..ailon d areas, are used more intensively for corn, soybeans, and small
pehi wh iter , many of the mov, rolling or odd shaped fields of the uplands are used
primarily for small groin and hay .

Pastur, I. generally bivearu,. overgrown with lespedezo and w I~ grasses .

~~~~s.d p tvres Include Iodine clover, fescue orchard grass and bromegias,.
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9

The woods area generally has been cut over In times past and now Includes
second growth of oak (white, red, bIock~ock, post), shortl.of pine, red cedar,

— - 
primarily on th, uplands; cottonwood, ash, and walnut In the valley areas.

The relatively small area desigeat.d as °oiher uses” Includes lots, roads,
railroad rights-cl-way, lakes, ponds and mine dumps.

Conservation practices

I Fifteen counties are wholly or partially Included In the Meramec Basin, Extent
of InclusIon by county is glvsn in Table 2.

Table 2
PROPORTION OF COUNTY LAND AREA

INCWDED WITHIN MERAMEC BASIN
Crawford 100.09% Gasccnode 34.59%

• Washington 99.67% St. Louis 28.23%
Dunt 66.16% Man es fl. 72%
FranklIn 63.89% Iron 21.90%
Jefferson 48.70% Ste. Genevieve 5.33%
Phelps 41.40% Reynolds 0.39%

- St. Francois 39.51% Texas 0.37%

• Gasccnode 34.59% Osage 0.20%
Only five of the above counties have orga&z.d Soi l C.n.ervaticn Districts:

Dent, Fm.dclhi, Reynolds, St. Louis, and Texas, which represents about 31% (790,000
of sh. total area of the Meramuc Basin. The Soil Conservation Service ha.

csnlrlbijsd materially to lb. conservation tsuataenl ci th. land in this, counties, but
f nonstothe a$i,r69%.

I FIgure 4 shows sh, sxtsnt of erosion In the Meramec Basin. In general, erosion

I is most severe In the Salem, Big liver, and Bourbeuse River farming areas end I.st severs

I In the wooLf south cent ral part of the basin.

I PVablams of timber management and improvement, tributary flooding, .roslon
end land conversions In line with use capabilities are problems In the Basin.

I A mesH amoij it ci casservatlon lr.ota.nt is occurring annually with asslstanc. Iran

I th. Soil Ceisservatlon S..vlce, Agricultural StabilIzation and Canssvvatlon S~ vlce,

I Ferist Service, and bcts&an Services .

L _ 
- . - 1.
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The Soil and Water Conservation Needs Inventory for the eastern Ozark. area
-

‘ 
of Missouri, prolected specificall y to the Meramec area, indicates th. following
general data regarding acres treated arid acres remaini ng to be treated as of 1959 .

— 

Table 3
- CONSERVATION NEEDS, MERAMEC BASIN, 1959°

Approx . Percent Remaining
Land Use Total Acres Acres Treated to be treated
Croplond 490,000 160,000 66%
POsture 290,000 165,000 43%
Woods 1,512,000 b b
Other 80,000 57,000 30%

I °Includss only private land in forms, about 88% of th. total basin
I area. (Because of differences in defi nition of fanns , this figure does -
I not agree with that of the 1959 Census of Agriculture.) The remaining

• 12% is comprised of cit lis, roads, water areas, federally-owned
forest land, etc.

bLI~~. or none of the private farm woodland Is completel y treated.
t

Watershed protection and flood prevention
There appears to baa possibility for the lustification of some small watersheds

- under 250,000 acres in the Meramec Basin under Public Law 566. However , the Soil
Conservation Service has had no requests fran qualified sponsors in any of the area
Included in the M.ram.c . JustificatIon ala PL-566 protect would probably include
sane land use ad~usIm.nts, extensive forest management on many acres of woodland
and some flood prevention measures, such as floodwater retarding structures to control
local tr~utary flooding and fish and wildl ife improvement and municipal water supply.
It Is unlBcely that flood prevention measures under the Small Watershed Program would
have any apprecIable affect on the flood plain damages on th, lower reaches of the
M.r=::. The primary benefits wo uld be in the upper tributaries.

- -,—---—- __
~-- ,.~~~~ 

T
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Pat 2. AGR$CUUURAL CONDITIONS AND TRENDS2

ClImate

The precIpitation for the area varies wi th the seasons . The largest amount
comes during the spring and the smallest during the winter. Summer and autumn
rainfall usually Is between the winter and spring precipitation In amount. The
average for March, AprIl, and May is from 12 to 14 inches . The average for June,
kaly, and August I. between 11 and 12 Inches. The lowest amount comes in the
months of December, January, and February, and averages between five and eight
inches.3

Terriperature
The temperature of th. area moves through a wide range . It con vary as

much as 60 degrees within a few hours . However , the average maxImum for January
j Is between 40 and 44 degrees and the minimum between 20 and 24 degrees. The

average maximum temperature for July is 90 degrees and the minimum, 66 degrees.4

owl g season
lii. growing season In the northern part of the basin is longer than in the

southern part. The average date of the last killi ng frost is April 5 in the counties
bardsdng the Missouri River and April 10 for those in the southern portion of the
mea. This variation Is caused by differences In elevati on . The first killing frost

for the northern counties Is between the 20th and 25th of October, and for the southern
counties batw..n October 10 and 20. The average growi ng season Is between 190
and ~~0 days.

2The data contained in this report ate for the foHowing counties: Crawford,
Dent, Frm~JIn, Giaconode, Iron, ~efferson, Meries, Phelps, St. Francois,
St. Louis, and Wmblngton.

F. L.nph.r, k., Productivity of Farm Land In Missouri, MIssouri
Agricultural Experiment Station R.s.ørch Bulletin No. 465, 19,~~ p.23.

___ E. Cslller, frglcultural Alias of Missour i, UniversIty of Missouri
S Coil. 1. .1 ~~ 1cukvrs , lufletln 645, 1955, p .T2.

___ 
p.24.

SI 
— — __________________________________________________________ 
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Characteristics of Land and Farms

Land productivity
With the exception of St. Louis County, the land in the M.ran.c Basin is

below the average of the State in productivity. All of the other counties are in
the lower one-third when rndced according to productivity6 (Table 4).

Nuethsr of fonris
This report Includes data from 11 counties southwest of St. Louis that lie

partially or entirel y in the Meramec Basin. (See Figure 5.) The area included In
each and the number of forms in the census years from 1935 to 1960 are given In
Table 5.

The number of farms has decreased 46% since 1935 accordIng to data
compiled from the United States Census of ~~rIcuIture. The decline has been rela-
tively steady, but has been somewhat accelerated since 1950 (Figure 6).

The decline In number of forms has been accompanied by an increase in the
siz. of operating units. However, the increase has not been rapid. 1n 1935, 55%
of the forms were smaller than 100 acres. In 1935, 86% of the farms were smal ler
than 220 acres1 by 1960 this proportion had éopped to 72%. In 1935 only 14%
were in the larger size groups . Further details as to number and percentage of
form. In the various siz. groups are given In Tables 6 and 7 and in Figures 7, 8,
and 9.

Many factors hay, caused the change in the size of farms , but the major
cause of consolidation of smal’ units Into larger farms has been the need for larger
acrsagss because of technologfral advances in agriculture. Modem equipment is
expensive. Th. cast per acre of hour of use decreases as the annual units of use
Increase • The cast of providing a two-row picker to harvest no more than 20 acres

olcorn ls $6.69per acr.. If th.same machine ls used to harv.sp 2SO acres, the
cost is reduced to $1.02 per acre.7 This principle appiies to every machine that

•!kW~ 
p.26.

E. DIIHon, (he and Annual Cost of Farm Machinery in Missouri,
University of Missouri, 1951.

~~~~ ~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~ ~ ‘~i W~~
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Table 4

*ANK 3F TH~ ~~ UNTlE £ IN THE h.&A?~EC BA4IN ACC(.~ DING T~THEM ~ELATIW G13ä P*4 .)DU TIVITY PE& A~ilE OF LAND -

county

£ .  Louis 31
FranklIn 76
Gasconode 77
St. FrancoIs 80
Jefferson U2
Mori.s 93
V~aihingtan 95
Dint 100
Phelps 131
Crawford 104
Iron 105

• Lompher, Buei F. Jr., ProductIvl~y of Farm Land in MissourI,
MINOUd Agricultural Experiment $t~Wo~1s~~~~lII.tin465, 1950, 2~.

Tb. 114 countles of the state are numb.red according to th. average
productivity of th. land In them. Pemiscot is tho most productiv. and
leynolds tha least. In the keram.c Basin, it. Louis Is the most pro-
ductive and Iron the lsost. MI of the othar counties are below the
av rags for th. state in productivity of agricultural land resources.
Qily nine counti ss me less productive than kon County. 

________ ________ 

S...’“~~~%JJ~~. ‘~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
“
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Figure 6

TR END IN NUMB ER OF FARMS
IN THE ELEVEN MERAMEC BASIN COUNTIES, 1935-1960
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TREND IN NUMB ER OF DIFF ERENT SIZE FI6 RMS
IN THE ELEVEN MER&MEC BASIN COUNTIES, 1935-1960
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Table 6

NUM$ERS OF FARMS OF DIFFERENT SIZE IN THE ELEVEN
MISSOURI COUNTIES THAT LIE PARTLY OR ENTIRELY IN

THE ME*AM~C BASIN BY CENSUS YEARS, 1935-1959

Slas oF
Farm
(Acr.s) 1938 1940 3945 1950 1955 1960
1-49 7,92? 7,301 6,425 5,430 4,571 2,788
5I)-69 1,602 1,370 1,303 1,109 984 704
70—99 3,324 3,150 2,752 2,364 1,976 1,574
100—139 3,311 3,092 2,726 2,406 2,121 1,681
140—179 2,581 2,438 2,177 2,024 1,75? 1,423

180—219 1,489 1,407 1,457 1,324 1,275 1,048
2~ )-259 1,007 972 926 926 837 806

260-499 1,736 1,938 2,024 1,885 2,003 1,873
500-999 445 429 558 495 642 681
1,000 andovsr 80 92 111 132 145 153
TOTAL 23,604 22,189 20,459 18,095 16,363 12,731

Source: U.S . Bureau of th.Census, Census of Agricultur e, Missouri 
-

5%

- _ _ _ _ _ _ _
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TabIe7

PERCENTAGE OF FARMS IN THE VARIOUS SIZE GROUPS IN THE ELEVEN MISSOURI
COUNTIES THAT LIE PARTLY OR ENTIRELY IN THE MERAMEC BASIN BY CENSUS YEARS,

1935 — 1960

Slzeoi
Foss

- 

• Acres 1935 1940 1945 1950 1955 1960
1-49 33.6 32.9 31.4 30.0 27.9 21.9
50 69 6.8 6.2 6.4 6.1 6.0 5.5
70-99 14.1 14.2 13.5 13.1 12.1 12.4
100-139 14.0 13.9 13.3 13.3 13.0 .13.2
140—179 10.9 11.0 10.7 11.2 10.8 11.2
180-219 6.7 6.4 7.1 7,3 7.8 8.2
220-259 4.3 4.4 4.5 5.1 5.4 6.4
260’499 7.4 8.7 9.9 10.4 12.2 14.7
500499 1.9 1.9 2.7 2.8 3.9
1,000and over .3 .4 .5 .7 .9 1.2
TOTAL 100.0 100.0 100.0 100.0 100.0 103.0

- --~~~

Source: U.S. Bureau ~f the Csnius , Census of Agriculture, Missouri
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• Figure 9

PERCENT CHANGE IN NUMBER OF FARMS OF DIFFERENT SIZE CATEGORIES
IN THE ELEVEN MERAMEC BASIN COUNTIES, 1935-1960
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I. used on a (aim. in other wor is, low operating costs r.quke that each machine
be wed So Its full seasonal ~opocity.

The number of small k~ms has been decreasing each year. However, the
average SL. of farms in the Msram.c Basin is only 200 acres . In 1935 more than
one-third of the (urns. wars smaller than 50 acres. It takes several of the,. units
to make a 200 acre (ann • The ma~or reason for the high p.rc.ntogs of small (aims
shown In Tebie7h pas$-t ln. and nss id,ntia l units , Many cf ths op.ratorsofthsse
spoil (aim. hav, outside work and cult ivate only a fsw acres of crops.

Land in faimp
The total area of the 11 countIes that Ii. enti rely or partiall y in the Moramec

Basin is o~~uoxIniateIy 4,548,000 acv~~. In 1945, about 65% (2,950,000ocr.s)
was in (ann.. The hr.. northern tier counties have the highest proportion of land

• 
- In (aims. The c.ntiol counties and St. Louis County hay, the lowest proportion

of land in (aims (FIgure 10). By 1960 th. land in farms had declined to 2,373,000
acre which was about 52% of th, land area (Tables 8, 9, and 10). ThIs shrlnkog.
of 577.000 acres in total land in (anns was equivalent to th. lops of 2,882 apsiating
mlts 200ocrps lnsize.

• 
Landus.

• A co&d.rabl. part of th, land in the Msram.c Basin I. unsuited to crop
predectlan. This is issesus. of rs$stlv.ly poor iou ., steep slopes, and rock y
terrain over a larg, port of th. area. Data with regard to land use are shown in
Tables Pond 10, and Figure 11. Bstw si, 1945 and 1960, the psopoitlon of land
in (arms declined from 65% to 52%, and tim proportion of land devoted to liar-
vested craps declined from 16% 1.10%. AgaIn, th. northern and eastern countis
isv. the l.sg.st proportion of crupland .o total land (Figur. 10). - - :
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Table 8

LAND USE IN THE ELEVEN MISSOURI COUNTIES THAT LIE PARTLY OR ENTIRELY
IN THE M&.At~~ BAiIN BY ~ENSU3 YcAL, 1945-1960 (ACiiE~)

ItSIR 1945 1950 1955 1960

Cropiond
Harvested 726,065 565 265 521,067 466,752
Pøstur.d 209~ 744 400,829 382,103 373,698
Not~l sis~~Iond 

~4,7d3 119,464 95,751 104,859

Woodland
‘1 Pastured 774,740 746,824 912,407 687,299

Not pastured 362,235 498,369 376,944 420, 354
3th.r pasture 556, 309 267,560 287,598 249 442
Farm~te~~ ~~~ 235,917 125,908 101,891 73,885

- Total land in forms 2,949, 79~ 2,723,919 2,677,761 2,373,289
ether land 1,592,347 1,~23,921 1,090,099 2,213,571
Arroxirnats OCf~$ 4 547 640 4,547, U40 4,586, ~60 4,586,86)

Source: US.  Bureau of the Census, Census of Agrku~ture, Missouri
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Table 9

~ PUCENTAOE OF LAND AREA IN THE ELEVEN MISSOURI COUNTIES
THAT LIE PARTLY CR ENTIRELY IN THE hERAI~EC BASIN

IN DIFFERENT USES BY I ENSUS YEARS 1945-1960

Item 1945 1950 1955 1960

C—
Harvested 16.0 12.4 11.4 10.2

- Pastured 4.6 8.8 ~.3 8.1
-

- Nol pasturad and
not harvested 1.9 2.7 2.1 2.3

Vvoodland
Pastured 17.0 16.4 19.9 15.0
Not pastured 8.0 11.0 2.2 9.2

~~
• Other pasture 12.2 5.9 6.3 5.4

Farntstead roads ond
other land 5.2 2.8 2.2 1.5

S TotaI lmid in forms 64.9 60.0 53.4 5 1 7
- 

Oth.r knd 35.1 40.0 41.6 48.3
Appreximols area in 100.0 100.0

Source: U.S. Bureau of the Census, Census of Airicullure, Missouri
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Table 10

PERCENTAGE OF LAND IN FMMS IN THE ELEVEN MISSOURI COUNTIES
THAT LIE PARTLY OR ENTIRELY IN THE MERAMEC BA IN IN

DIFFERENT USES BY CENSUS YEARS, 1945-1960

Item 1945 1951) 1955 1960

Cropland
Harvested 24.6 20.8 19.4 19.7
Pastured 7.1 14.7 14.3 15.7
Not harvested and

not pastured 2.9 4.4 3.4 4.4

Pastured 26.2 274 34. 1 29.0
Not pastured 12.3 18.3 14.1 17.7

Other pasht. 18.9 9.8 10.7 10.5
Farmiteod, roads and 8.0 4.6 3.8 3.0

a her land
TOTAL LAND IN FAIIMS 100.0 100.0 100.0 100.0

Source: U.S. Bureau of the Census, Census of Agriculture, Missouri
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Figu re H

~ 
4 TREND IN LAN D USE IN THE ELEVEN M~~AMEC BASIN COUNTIES , 1945-1960
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Soil aid water conservation
The data In Table 11 show the conservation practices that were used on farms

In the 11 count ies in the years 1956 to 1960. Several of these pract ices are
cuimsiative. In the five-year period, 1956-60, 272 terrace outlets were built; 612
miles of terraces were constructed; 91 water control structu~res were installed, and
2,379 ponds built. The practic. of planting rqN crops on the contour becama wide-
spread throughout the basin. Perhaps even more knportont than these measures was
discontinuance of crop production an many acres of land. Harvested crops were
grown on 726;000 acres In 1945, 521,000 acres in 1955, and 467,000 acres In
1960. WIthout doubt, grass and timber replaced other cover on much of the land
that was táen out of crops thus reduc ing the erosion hazard.

Trends in Acreage of Princ ipal Crops

The largest acreages in cult ivated crops are found in those counties
along the northern border of the basin, and to a lesser extent , along th, eastern
and western margins also (FIgure 12). In general, these counties also have
the largest proportion of their cultivated land planted in corn. The central
and southe rn counties, by way of contrast , hove small total acreages with a
b ig. proportion dsvoted to hay.

5-- .--. The acreages of principal craps In the Meromec Basin over a period of
30 years are shown in Table 12. The trend In acreages far fiv e principal crop.
Is shown graphically in FIgure 13.

Th. acreage of corn b.tw en ‘930 and 1960 reached o peali of 266,000
In 1939. Wide fluctuations have occurred from year te year, but the gsnsrd
trend has been downward. In recent years tI~ acreage of this crop has been
ioN than two-thirds that of the p.á year.
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CONSERVATION WORK COMH.ETEC IN THE ELEVEN COUNTIES OF MISSOURI-L 1HfrT UE PAKTLY OR ENTIRELY IN THE MERAMEC BASIN, ‘956 - 1960

Conservation Unit of

j  

d~easure I~rteasur. 1956 1957 1958 1959 1960
Termce outl.is number 50 38 89 54 41
Terraces built miles 108 110 189 129 76

- ;  Water control
structures number 10 9 24 33 15

Crops contcured acres 83,950 17,095 44,111 43,480 33,410
Ponds number 804 454 422 346 353
Crops irrigated acres 7,206 1,137 2,020 2,046 813

H

--- - --5-

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-5 

~~~~5- 

r ~~~~~~~ ~~~~~



_____ 
-- iT’ ~~~~~~~ 

4. 
C 

-

I. 
~flM~~~ I 

_ _

0111111] ~
1

’ 

_ _ _ _ _  _ _

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~_

~
5_
~~

i
__
~~

_

~ . (~~~ / ~~~~~~~~~~~~~~

~~~~~~~~~ 

-

~~ 

~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~z • -:~~~

I c 
_ _  ~ 

_ _

~

_

~

_

~~

_

~~~
_i

/
LU /

/ r- 
I ~~~~~~~~~~

- — - 5-~~~~~~~ —- — 

i
i \~ _•s~ 

/z ~~~ ‘~~~~~~
—

~~
_ ,j /

i
/~~

_

~

_5-__

~~~
-~~~

U 
--

~~~~ 

~~~~~~~~~~

- ~~~~~ ~ ~~EE1~~ ~~~
-

5- 

~~~~~~~~~~~~ _____



~~~~~~~~~~~~~~ ~~~~~~ - ::~~~~ ~~~~~~~~~~~~~~~~~~~~~ - -~~~~~~~~.*,. --- ~~~ —-— rn • - -- ~~~~~~~~~~~~~~~~~ -

3’

Table 12

•
~ 

ACRES OF PRIN C IPAL CROPS IN TH E ELEVEN MISSOURI COUNTI ES THAT L IE
PARTLY OR ENTIRELY IN THE MERAMEC BASIN , 1930-59

All Culti-
Year Corn Oats Nheat Hay Soybeans voted Crops

1930 233,940 74,220 148,900 267,210 457,060
• - 1931 251,090 81,320 170,670 254,320 503,080

1932 246,540 66,360 126,420 251,900 439,320
1933 222,990 53,780 145,010 237,290 421,780
1934 199,490 36,600 158,260 273,280 394,350
1935 147,100 42,890 175,050 225,240 365,040

• — 1936 211,420 63,300 149,800 246,560 424,520
1937 189,570 51,200 175,710 229,620 416,480
1938 219,640 47,590 136,930 266,640 404,160
1939 265,770 50,950 121,920 277,840 438,640

1940 264,550 39,980 118,160 269,620 10,fl0 432,800
-j 1941 161,520 47,900 124,950 264,200 600 334,970

1942 174,300 75,810 153,400 281,700 13,000 316,510
1943 184,880 62,510 183, 140 277,100 11,700 342,230
1944 204,400 62,500 129,000 275,100 11,600 407 500
1945 172,000 63,100 147,200 272,800 9,290 391,590
1946 205,800 77,900 120,900 299,300 13,300 417,900
1947 191,000 45,100 148,500 312,500 9,700 394,300
1948 223,400 59,200 129,800 297,700 9,200 421,600
1949 186,900 55,200 149,200 312,900 10,400 401,700

1950 175,000 54,900 118,400 274,200 14,300 362,600
1951 162,900 47,300 112,100 343,700 8,400 330,700

L 1952 173,200 40,400 97,200 264 700 14,900 325,700
1953 169,300 48,700 103,900 189,900 13,300 335,200
1954 154,500 54,500 74,400 179,000 13,300 296,700
1955 177,100 38,400 104,700 256,500 16,700 336,900
1956 154,000 42,800 74,100 324,100 12, 100 283,000
1957 134,000 24,800 73,300 254 000 13,800 245,900
1958 150,000 17,500 63,200 252,100 12,100 242,800
1959 184,300 22,800 65,900 206,000 18,700 291,700

[I
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Wheat Is the seco.d most Important cult ivated crop. The acreage reached
a pedi of 175,000 In 1935. Since that year the trend has been irregularly down—
ward reaching a low of 63,000 acres in 1958.

H _
In 1931, 81,000 acres were planted to oats in the 11 counties. As hos besn

the case with crops , th. trend has been irregularly downward reaching a low of
17,500 acres in 1958.

Soybeans were fi rst listed in the crops for the area in 1940 when 10,000
acres were reporte d. The acreage has varied from year to year , but It Ii the
only major crop that has shown an upward trend. In 1959, about 19,000 acres

• were reported. No doubt acreage allotments for corn and wheat have lnflu .nc d
this trend .

Five principal crops
When the five principal cul tivated crops are cons dered, a definit, downward

trend In acreage Is evident, part icularl y sinc e 1948 (Table 12). The pedi for the
1930-1959 period (500,000 acres) was reached in 1931. In 1948, 422,000 acres of
tI* five principal crops were grown. The acreage dropped to 243,000 in 1958
which was only 48% of the 1931 peak and 58% of the 1948 acreage.

hay
While the acreage of cultivated crops has been declining th. area used for

tam. hay craps has shown no definit , trend. The peak (344,000 acres) was reached
In 1951 and th , low (17~,O00 acres) In 1954. Annual variations reflect wealh.r
conditions (FIgure 13).

Whlie the acreage of most of the principal crops has been decflnlng, yields
hav, been risi ng. This fact Is ihown by th. data presented In Table 13 and

~ ~‘~ 1T1II ~~~
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TabI. 13

YIELDS OF PRINCIPAL CROPS IN THE ELEVEN MISSOURI COUNTIES T HAT LIE
PARTLY OR ENTIRELY IN THE MERAMEC BASIN, 1930—59

Corn Oats Wheat Soybeans Hay
Year (Bushels) (Bushels) (Bushels) (Bushels) (Tons)

1930 12.5 18.0 12.5 .54
1931 24.5 22.8 18.4 .89
1932 24.1 13.8 9.9 .77
1933 20.0 14.7 10.2 .81
1934 7.0 13.6 13.3 .71
1935 21.2 18.2 10.4 1.10

J 1936 9.4 13.8 10.7 .61
1937 24.3 24.6 15.0 1.10
1938 22.1 20.3 11.7 1.08
1939 29.3 19.2 13.9 1.13

1940 23.9 21.1 15.3 .98
1941 22. 1 21.0 13.5 9.0 .98
1942 27.7 22.0 12.3 10.0 126
1943 27.5 20.5 12.9 11.8 1.12
1944 28.1 28.9 16.8 13.8 .91
1945 22.3 19.9 16.1 8.5 1.09
1946 33.4 27.9 ‘ 15.1 15.0 1.25
1947 22.5 22.0 17.9 10.7 1.12
1948 43.7 25.5 19.5 15.1 1.34

-
~~~~ 1949 42.4 21.9 16.3 14.3 1.40

1950 36.4 26.7 14.8 15.4 1.25
1951 34.1 21.1 18.6 15.6 1.33
1952 33.7 189 20.7 16.1 1.01
1953 29.3 25.0 24.8 12.4 .99
1954 11.2 35.5 28.5 10.5 1.10
1955 36.9 35.8 27.7 16.4 1.45
1956 43.6 37.3 28.6 17.4 1.42
1957 41.0 22.4 16.5 17.8 1.49
1958 50.7 28.8 245 25.7 1.44
1959 44.4 26.0 41.9 19,5 1.36

* 
_ _ _  

_ _  
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Figures 14 and 15. Average corn yields in the 1955-59 period were 2.5 times
those of 1930-34. Wheat yields went up from 12.9 bushels per acre to 27.8
bushels. Oats advanced from 16.4 bushels to 30.0 bushels. Yields of tam. hay
also doubled. These increases In yields kept she production of grain from ds-
d inIng as much as the decrease In acreage.

Livestock Numbers

cattle
The downward trend In culthated crops , particularly feed groins, has

Influenced the livestock population in the area (Table 14). The trend in cattle
numbers has been upward . The peak cf 259,000 head came In 1956, but the number

• sti ll remains hIgh (FIgure 16). The distribution of cattle within the basin Is similar
to the distribution of cultivated land -- larger numbers on the margins, putticulody
the northern margin, and smaller numbers in the central and southern counties
(Figure 17).

Most of she cattl e are produced for beef. The Meramec Basin Is much
nearer St. Louis than is the southwest Missouri Dairy area from which the city
obtains a considerable putt of Its milk supply.

Relatively few farmers have dairy cattle as theIr principal enterprise. In

1959, only 600 out of 12,800 were listed as dairy farmers. In 1954, 10,200 farmers
listed milk cows as part of their lIvestock. The average .number of milk cows on
the., farms was 4.6 head. In 1959, 4,900 farmers reported 27,700 milk cows for
an averag, of 4.7 cows per form. Franklin and Jefferson countIes, two counties
near St. Louis, have the highest proportion of milk cows to total cattle. Washington
and Iron counties , in the south-central port of the basIn, hove the lowest proportion

H (Flgure l7).
The trend In milk cows s downwurd. The number In the 11 countIes reached

o peak of 80,500 head In 1944 and declined to 38,400 head in 1959 (Table 14 and
Figure 16). Apparently milk production cannot coiup t. with industry for labor arid
cepital In this area. Where good jobs are availabl e without any Investment In

~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



FIgure 15
YIELDS OF TAME HAY IN THE ELEVEN MERMiEC BASIN COUNTIES, 1930-1959

Average Yiel ds
(Tans per acre )

1.5 1930-34 1955-59

F— .—- - p 
I

“1930 1935 1940 1945 1950 1955 1960
Year

Figure 16
HEAD OF AU. CATTLE AND OF DAIRY COWS

— IN THE ELEVEN MERAMEC BASIN COUNTIES, JANUARY 1, 1930-1959
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Table 14

NLW$EI OF LIVESTOCK ON FARMS JANUARY 1, IN THE ELEVEN MISSOURI
COUNTIES THAT LIE PARTLY OR ENTIRELY IN THE MERAMEC BASIN, 1930-59

I
Year All Cattle Dairy Cows Hogs Chickens

1930 
- 

169,500 71,100 134,740- 2,349,000+
i931 in,eoo 73,200 iü0,600
1932 185,400 75,000 171,500 1,841,000
1933 191,900 75,700 203,100 1,932,000
1934 193,100 71,800 186,300 1,861,000
1935 169,500 68,600 174,100 1,662,000
1936 173,100 61,400 135,900 1,602,000
1937 164,600- 66,300 139,100 1,548,000
1938 195,600 63,740 140,900 1,438,000
1939 174,300 64,900 165,600 1,589,000

• 1940 1.91,500 67,400 202,700 1,626,000
1941 199,700 70,900 194,000 1,580,000
1942 221,700 74,000 250,500 2,036,000
1943 241,600 79,500 281,000 2,110,000
1944 240,700 80,500+ 281,100+ 1,961,000
1945 228,400 77,700 224,700 2,032,000
1946 200,800 63,700 183,700 1,861,000
1947 193,500 61,200 179,200 1,807,000
1948 188,500 59,800 188,500 1,728,000
1949 188,500 59,800 188,500 1,728,000

1950 192,900 62,700 193,000 1,548,000
1951 306,400 62,400 203,600 1,388,000
1952 218,100 61,100 179,200 1,186,000
1953 235,700 58,300 148,100 1,266,000
1954 242,300 58,600 141,500 1,249,000
1955 250,000 56,800 144,400 1,133,000• 1956 259,100+ 53,100 176,600 1,029,000-
1957 250,000 49,900 173,600 1,158,000
1958 227,500 43,400 157,200 1,055,000
1959 230,600 38,400- 181,500 1,070,000
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flocks and herds or in equipment for their care, there Is a tendency to work off
the farm. This appears to be th. s tuation in the Meramec Basin.

The number of hogs and chickens in the Meramec area is shown in Figure 18.
Hog numbers rose from 135,000 on January 1, 1930 to 281 ,ooo 1944, then
dropp ed to 141,500 In 1954. Since that year the trend has been irregularly up—
ward, but the number Is not likely to go much above 200,000 if f..d grain pro-
duction does not increase (Figure 19).

POultry

j On January 1, 1930, farmers in the counties that lie partly or entirel y
in the M.ramec Basin hod 2,350,000 chickens . The number declined to 1,440,000
in 1938 and then rose to 2,1)0,000 in 1943. Since that date the downward trend
ha, been almost constant . In 1957 only 1,070,000 were reported in the area
(Figure 20).

Two important factors in the decline in poultry numbers have been the
• mov.jnsnt toward specialized laying flocks wIth mass production of both eggs and

poultry meat and th. decline in locall y produced feed groin. The 1930 level of
poultry produc tion is not likel y to return unless a concentrated area is established
to produc, eggs and meat for a specific market.

Farm Income

Comm.rclal farms
The United States Census Bureau places cummen lal farms in six classes

according to their gross annual sales . The results are shown In Tables 15 and 16.

This. data are foç the c*nsus years 1940 through 1940.
M shown In Table 15 and FIgure 21, the number of commercIal farms In

the ore. ha, decreased considerably In the past 20 years. The declIne has been
framahighof 2i,S00 ln the year 1940, toalow of 5,IOO In 1960. However, It 

S

•~~~:~ i.thot gross soles p.r farm were larger In 1960 then in previous census years.

• 
S 
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FIgure 19
HSW OF SWINE ON FARMB IN THE ELEVEN

MERN~EC BASIN COUNTIES, JANUARY), 1930-1959
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FIgure 20
NUMBER OF CHICKENS ON FARMS IN THE ELEVEN
MEIAMEC BASIN COUNTIES, JANUARY 1, 1930-1959
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Table 15

NUMBER OF COMMERCIAL FA RMS IN THE ELEVEN MISSOURI COUNTIES THAT
UE PARTLY OR ENTIRELY IN THE MERAMEC BASIN BY ECONOMIC CLASS,

CENSUS VEAkS 1940 - 1960

Econcm ic
Class 1940 1945 1950 1955 1960
I 27 70 88 96 67
II 49 184 370 348 174
Ill 91 5)0 1,179 1,105 614
IV 189 929 2,294 2,086 1,449
V 491 1,899 3,176 2,652 2,155
VI 20,649 16,338 2,903 1,875 1,334
TOTAL 21,4% 19,930 10,010 8,162 5,793

eFarms were classified as fol lows :

1940 and 1945 1950 and 1955 1960
Class Gross Sal., C-ross Sales ( rcss Sales

I $20,000 or more $25,000 or more $40,000 or more
II $10, 000-519, 999 510, 000-$24,999 i’�O, 000-539, 999

-. lii $ 6,000—S 9,999 $ 5,000—5 9,999 $10,000—$19,999
IV $ 4,000-S 5,999 $ 2,500-S 4,999 $ 5,000-5 9,999
V $ ‘,SOO$ 3,999 $ 1,2004 2,499 $ 2,5004 4~r 999
VI $ 1—S 2,499 $ 250—5 1,999 $ 50—S 2,499

Source : U.S . Bureau of the Census, Census of Agriculture, Mlssour

~~~~~~~~~ ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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TabI, 16

PERCENTAGE OF COMMERCIAL FARMS IN TIE VARIOUS ECONOMIC CLASSES
IN THE ELEVEN COUNTIES THAT LIE PARTLY OR ENTIRELY IN TIE MERAMEC

BASIN BY CENSUS YEARS 1940-60

i I
Economic
Class 1940 1945 1950 1955 1960

- I .1 .3 .9 1.2 1.2

- Il .2 .9 3.7 4.3 3.0
III .4 2.6 11.8 13.5 10.6

• IV .9 4.7 22.9 25.5 25.0
V 2.3 9.5 31.7 32.5 37.2
VI 96.) 82.0 29.0 23.0 23.0
Tot.l 100.0 100.0 100.0 100.0 100.0

Souse., U.S. ~sreou ci iii. Census, Census 91 A~ 1cultw., Missouri

I
i
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Figure 21
NUMBER OF COMMERCIAL FARMS

IN THE ELEVEN MERAMEC BASIN COUNTIES , 1940 - 1960
25,00C
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• Figure 22

PERCENTAGE OF COMMERCIAL FARMS IN THE VARIOUS ECONOMIC CLASSES
IN THE ELEVE N MERAM EC BASIN COUNTIES, 1940 - 1960
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p In 1940, 96% of the farms were in the groups that sold and/or consumed les, than
$2,500 worth of produc ts Less than 1% sold and/or consumed products valued at
$6,000 or more . In 1960, only 23% of th. farmers were in the extreme ly low in—
came group and 15% sold and/or consumed products val ued at $10,000 or more
(Table 16 and Figure 22).

Off-form work
In 1959, the number of farm operators doing some work off the farm was

6,760 or 53% of the tota l . Of these , approx Imately 5,250 (about 41%) worked
100 or more days off their farms. The Increase in the proportion of off-farm
workers between 1949 and 1959 was from 42% to 53%. (Because of the decrease
in number of farms, the actual number of off-farm workers declined.)

In 1949, about 38% of the farm families received more income from other
• sources than from the sole of farm produc ts . By 1959, this proportion hod increased

k to 54% (6,910 famifles). Although family farm income has continued to rise, the
number of families depending primarily on farm income has declined from approxi-
mately 11,300 In 1949 to sl ightl y more than 5,800 in 1959. This trend toward
greater reliance an non—ogrkultural sources of income will probably continue In
the future . Planning for economk improvement in the Meramec Basin can best
be furthered by tolclng such trends into account, and attemptIng to make the
transition as easy as possible.

• The purpose of this analysis was to describe the tMrom.c Basin with regard
to Its egricultural resources. Particular attention was given to egricultura l trends,
and the following facts noted:

1 • The ocr.ege of land in farms declined from 2,950,000 in 1945 to
2,373,000 In 1950.

2. The numb. , .1 farms went down frøm 23,600 In 1935 to 12,700 in 1960.
ihi . mjnè.r of ccmmsrclol forms declined from 21,500 in 1940 to 5,800 In 1960. -

•

4
_ _ _
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3. The acreages of three prIncipal craps (corn, oats, wheat) have shown
an Irregularly downward trend since 1930. Since 1940, the soybean acreage has
tended to Increase, however, it accounts for a relatively smoft percentage of the

P total cultivated acreage in the area. The trend in acreage of the principal culti—
voted crops has been irregularly downward, decreasing from 457,000 acres in 1930
to 292,000 acres In 1959. The average yield per acre of crops during this period
has been generally upward.

J Soi l conservation work in the area during the 1956-60 five-year period
included construct-ion of 272 terrace outlets , 612 miles of terraces, and 2,379
ponds. Mare than 30,000 acres of crops have been planted on th. contou r each
year slnce 1957.

4. Livest ock trends have been rregulor . Cattle numbers moved up from
170,000 In 1930 to 231,000 in 1959. The number of dairy cows reached a high
of 80,500 in 1944, but by 1959 had decreased to 38,400 head . The Meramec Basin
Is much closer to St. Louis than the area that supplies the city with a high per-
centage of its fluid milk . Apparent ly jobs in factories give farmers higher incomes
than keeping dairy cows.

The number of hogs in the area has varied greatly, incre asing irregularly
from 135,000 head ln l930 to 281,000 in l944 then decreashig to l4l,SOO in 1954.
SInce 1954 the trend has been irregularly upward cw~d by 1959 there were 181,500
head on farms in the area.

In 1943 farmers in the 11 c~unties that lie portly or entire ly in the Meromec
Basin hod 2,1)0,000 chickens . This number has declined almost constantly. in
1959 there were 1,070,000 ch ickens in the area .

5. The decrease in number of commercial farms has been acconiparded by
an Increase In size of ~~erating units and average income per farm. In 1940, 96%
of the farm operators sold ar.d/or consumed less than $2,S00 worth of products. In
1960, only 23% were in this low Income group. In 1940, less than 1% of the
farmers sold, and/or consumed products worth $6,000 or more. In 1960, 15% sold
and/or consumed products valued at $10,000 or more, and 40% sold or consumed
products worth $5,000 0r more.

-
~~~~ 6. The adjustments that have taken place in the Meramec Basin have Im-

proved lvels of Hying among the peopi.. Further advances depend upon development
of the mineral, water , recreational , and Industrial resourc es of this secti on of
Missouri. frqkulture will continu, to be Important, but fewer people con d.pend
upon le li Income per family Is to continue to rise.
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SUMMARY

FORESTRY IN THE MERPMEC BASIN

Richard C. Smith
Professor of Forestry

• S 
University of Missouri

The ultimate ~ ccam of any plan for land-use in the Msrmn.c Basin will
depend greatly on the rehabilitation of the area’s forests so that they may contribute
their full share In creating a favorable setting for recreation and wildlife , provWing
a stable flow of water, minimizing soi l erosion, and providing employment and other
gains from haivesting timber and momifacturkig wood products.

Although the past has been discouraging, there ase many signs of a
healthy future. lAich progress has been made. if current trends in forest manage-
mont and Industrial demand continue, moderate advances in the future can be expect ed.
tvtic h more Improvement, however, is needed.

Forest areas are now receiving and responding to better protection. Fire
has always been a major problem but statistics reflect a decrease In area burned.
Fire In Hs basin Is tied closely to the people. The incendlarist and the debris-burner
are still active but protection programs are becoming increasIngly effective .

Open-range grazing has decreased. With the development of more volu-
able cattle breeds and th. growing realization that a few acres of Improved pasture
can replace several hundred acres of woodland grazing, the number of cattl, in the
woods cai be expected to decline.

New and expanding markets as providing better outlets for a variety of
wood materials. Higher slumpage values result from competition for higher-quality
timber. With rehabilitation of depleted stands, continued expansion by industries
seems inev itable.

Agency programs, development of a more stable industrial structure and
increased demand for wood products hav, resulted In significant changes in attitudes
of people regarding for~ t land. Wood has finally been recognized as a resource
capable of contributing to th. economy of the family, Industry, and the coemsunity.

The followIng have kindly read this report: Edwin Glaer, Missouri Con-
ssrvatlon Coemuisslon; L.L. Sluzolls, U.S. Forest Service, RaIlo, Missouri; R.H.
Wesiveld, DIrector, and Lee K. FouIselI, School of Forestry, University of Missouri;
I A . Ralston, Leader, Columbia Forest Research Center, U.S. Forest Seivice. Still
others contributed valuable suggestions and an noted In footnote 1, p 3.

-
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In the Meromec Basin , 1,512,000 acres are Forested, 60% of the land
area . The southern one-half is more heavily Forested and includes large blocks of

• unbraken timber. Private owners hold 85% of the for est land and farmers are the
r ~ largest sing le class of owners. Forested portions of farms include 680,000 acres, 45%

of the total . Other peop le own 591,000 acres. State-owne d land in parks, state
forests and wildlife refuges exceeds 34,000 acres, and the federa l government owns
195,000 acres, aàninistered by the Forest Service.

~6bout 24% of the forest area is in sawt imber, 40% is in poletimber , and
15% is in satisfactorily stocked seedlings and sap lings. A major weakness is that 21%
of the forest area does not support an adequate stocking of h ess -- wasted space.

The forest area supports 926 milli on board feet of sawtimber . Expressed
in cords of 128 cubic feet, the total vol ume of growing stoc k in trees 5 inches in
diameter and larger is abou t $ milUon cords . Over 1 million cords are in crooked ,
decayed or otherwise worthless trees , about 12% of the total timber volume . How to
dispose of this overbu rden is one of the serious forestry problems . About 90% of the
volume is In hard harcfwaocis, chiefl y oaks , and plans for industr ial use of timber
must be oriented to using hard hardwoods.

Estimated current annual growth is more than 400,000 cords . Ppproxi-
mately 6% is added to the total volume per year and sawtimber trees are increasing
9% In volume annually. Based on Field estimates of tree condition and vigor, 258
cor ds of wood can be cut annuall y for several years if the proper trees are removed .
Of this amount, 44 million board feet of sawtimber shou ld be cut. Proper harvesting
wi ll ult imate ly build up the volume and increase the proportion of valuable trees .

Forests provide the setting for most outdoor recreation . How ottroctive a
region is for fishing, hunting, camping and water sports depends in large measure on
proper care and management of its Forests to produce an aesthetic surrounding which
will promote recreation. That hardwood forests provide an attractive setting is attested
by the increasing ly heavy use of major str eams, impoundments and state parks by both
Missouri residents and out-of-sta te visito rs . With the except ion of upland game hunt-
ing, outdoor recreation usuall y centers around water . The forest area actuall y used
for recreati on is relativel y small but a considerabl y larger area adjacent to water

S courses and roads can be managed Ia increase aesthetic values, promoting the maxi-
mum In recreation use .

One of the most valua ble benefits provided to man by forests is its effect
on water as it falls as precipitation and as it moves though the soil . An unbroken
cover of trees stabilizes water flow In several ways . The force of rain is broken by
the tees and their leaves. Koin falls to a Forest flo or of leaves and other litter,
which breaks the Impact and protects the soil. A porous layer of vegetative material
in all stages of decomposition allows water to soak into the soil rather than run off .

ii
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Organic matter mixed with the upper mineral so il does much to improve the physical
structure. In short, a forest functions as a huge sponge to catch and hold precipito-
tion. Follow ing heavy rainfall , flooding may be reduced because water is more
slowl y released to streams from the forested drainage . In dry periods the Flow of
streams originating In forostod watersheds is often prolonged after stre ams from non-
for ested watersheds have ceased to flow . This can be of special s igeificance in the
Meramec Basin where the future emphasis will be on water for recreation and w here
the occurrence of flooding and eros ion Is common at present.

The Forest Servke on national forest land, the aViissouri Conservation
Commission on state forests and wildlife refuges , and larger private owners are

• managing their forests . There ore examples of exce llent forestry on woodlands of
small owners but this is the exception rathe r than the rule. Beyond fire protection
and prevention of timber theft small owners have shown little interest. If forest
management con be demonstrated to be profitable or desirable , probably by a long
educat iona l process , these owners may be induced to adopt timber growi ng as a major

• objective .

Technical forestry assistance is availab le to land owners from Farm For-
esters of the Missouri Conservation Commission. Farm Foresters at Owerisv ille,
Steelv ille and Farm ingto n advise fore st owners without cost on management and Hm—
bar sales. They also help buye rs and processors of timber locate timber supplies and
ass ist in technica l matters . But reaching a substantial portion of the ow ners will be
a long—term task.

At th , present time utilization of wood in Missouri is dominated by sow-
mil ls and other small sing le-pro duc t industries. Alt hough these markets are welcome
ones for the fores t owner , he is hampered by b&ng able to sell onl y a small portion
of most frees . For example, if a sale of a tree containi ng stove bolt material is
made, the remoinder of the tree above the sect ion that contains wood meeting stave
bolt specifications con rarel y be sold for another product such as sawlogs. Monu-
facture of a sing le type of product such as flooring results in processing waste that
might be user for charcoa l, if a charcoal firm were nearby. Economic inefficienc ies,
for which processors ore not solel y responsib le, ore reflecte d in lower stumpage value
for the forest owner . The maIn wood-using industries in the basin make lumber, raft-
rood cross ties, flooring, charcoal, barrel staves, posts and poles and handles for
tools. They employ 821 workers and 561 woods workers supply them with row material .
Annual payro lls are $2,300,000. Wood-using firms pay $3,764,000 for wood material
supplied to them and the sales value of products is $8,961,000 per year.

If trends in fo rest managemen t and industrial expansion continue at their
present rate, moderate advances will be mod.. A full -sca le, concentrated rehablfl-
lotion of fo rests, in which undesirabl. trees are removed, crowded stands thinned,
and open areas planted, coupled with Improved timber market ing and integrated indus-
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trial use will permit timber harvests double those of recent years, 70 million feet by
the year 2000. Labor requ irements I. woods and plants can increase from 2,500 men
to8,600 m.n In the next 40 years.

The huge task of rehabilitating timber stands will require a large labor
force. A minimum of 500,000 man-days of labor will be required to complete non-
cuiwinerciol work such as girdling small frees. Additional work including planting
open areas, soft stabilization on exposed slopes, and rood construction will increase
the requ irement. Proposals for a youth conservation organization similar to the
Civilian Conservation Corps of the 1930’s have been mode in the Congress. It is
apparent that sufficient useful work can be done In the forests of the Meramec Basin
to full y uti lize the labor of such a movement For an extended period of time . The
results of a large-scale wo rk prog ram would serve as an effective demonstration , and
the social benefi ts would outweigh costs , particular ly if a cost-s haring plan by land
owners and futur e recreotionists could be devised.

Forests in the basin can make on important contribution to the future tim-
ber economy . The potential benefits from forests to successful recreation and watershed
management are significant. Both public agenc ies and forest land owners must recog-
nize this as an opportunity in intensive land management that will aid the orderly
development of the basin.

iv
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FORESTRY IN THE MERA MEC B� SIN1

The ultimate success of any plan for land-use in the Meramec Basin will

• depend greatly on the rehabilitation of the area ’s forests so that they may contribute
their full share in creating a favorable setting for recreation and wildlife , providing
a stable flow of water, minimizing soil erosion , and provi ding employment and other
g&ns from harvesting timbe r and manufacturing wood produc ts .

/ t  present forest land covers about 60% of the basin . Throug h efforts of
the Missour i Conservation Commission , U .S . Forest Serv ice and others the concepts
of conservation and timber management are slow ly being accepted. Industries that
depend on forests for raw material are establ ished here but for the most part they ore
small. inadequate plant financing and poor utilization of tim ber are common . Mar-
kets exist primaril y for material of sowlog size. Some industr ies, suc h as those pro—
ducing f looring, are well organized and efficientl y operate d. They make excellent
use of low-value lumber by carry ing processing to the fi n shed product , ready for

consumer use.
Since early settlement, timber has played on important port in the phys-

ico l development of Central Missouri and in the economic life of the settlers . Local
timber furnished much of the building material . Later it was used for railroad cross
ties, charcoa l for iron smelting and mine props for the shafts of mines in the Lead
Belt. LitHe thought was directed to future timber supplies. Much timber was waste-
ful ly used. Land hod to be cleared for cr~,ps. Wasteful , abusive treatment continued
until the 1930’s, when only a beaten remnant of the forest resource remained. There
was littl e merc hantable timber and one-third to one-half of the forest area burned
annually. Although there had been attempts to contr ol fires and on occasional land
owner “husbanded ” his timber , a forestry and conservation movement did not begin
until Hi. 1930’s with th. purchase of forest land by the Forest Service for nationa l
fo rests . There was little of value on the land and most people sow no future in growing
timber . With the severe economic depressi on, tax del inquenc y on rural lands was at
an all—tim. hIgh.

.5’
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L 2

Several decades will be required to rebuild the timber resource to its
productive potential. Althoug h progress has been made in educating a limited nisn-
ber of land owners, knowled ge of timber and potentia l benefits fr om forest manage—
ment must reach and be accepted by several thousand owners before substantial changes
con occur. Forest recreation oppor tun ities are largel y unexp lored . Here lies perhaps
the outstanding opportunity for realizing the greatest public and priva te benefits in Hi.
Meramec Basin.

The Nation ’s Forestry Situation

The forest resource
A brief look at the nat ion ’s forest situation will help to understand the

problems and opporhm ties associated with forests in the vteramec Basin 2

wide trends in forestry and use of wood will strong ly influenc , changes in local areas.
One—third of the land area of the United States is forest land, 664 .11—

lion acres . Another one-third is pasture and range land. Croplond occupies 21% ci
the land surface and 9% is occup ied by towns , highways , water and other land-uses.
One-four th of the entire United States is forest land capable of producing tree crops.

This vast area of forest land provides our wood products, much of our
outdoor recreat ion , wildl ife habitat, and adequate tree cover prevents erosion of
price less soil . It catches and stores wcter for irrigation, domestic and industrial use.
A stable flow of water from forested watersheds is perhaps the most valuable service

- - .. ~~ contributed by forests to t he protectio n and comfort of peop le and developmen t of
the nation’s economy.

Not all forests provide these benefits equally. About 175 million acres,
9% of the forest area, is noncommercial timber land . It includes parks arid ~~~
areas in which trees are not harvested, alpine forests and rocky or other areas of low
productive capacity. Noncommeré ki l forest land, however , inc ludes some of our
most scenic recreation areas and critical watersheds and it supports a substantial part
of the big game and other wildlife .

Three—quarters of the 489 million acres of commercial forests upon which

~~~~~~~~ - ——-—- -— - --- - 5-—  
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I-r 3

we depend for wood products is in private ownershi p and public agencies hold the
remainder.

Although only 25% of the forest land is in the West, these tandi support
- - 70% of the sawtimber volume. Most of this volume is in old-growth stands in moun-

tainous, less access ible terrain . The bulk of the nation’s forest land is east of the
Plains States, and much of it is in small tracts, under 500 acres in size, owned by
4.5 million individuals.

I One of the most favorable features in our timber situation is that growth
is increasing. Although we are growing more timber than is needed to satisfy our

g current wood requirement the future need for wood appears much greater.
Because of repeated cutti ng of bettsr trees in stands the proportion of

defective or crooked trees Is high. Protection of forests from fire has increased in
effectiveness but insects and diseas e still take a heavy toll by destroying wood and

• reducing grow th.
Some residues are Inevitabl e in logging and manufacturing, but the forest

resource is uti lized less completel y than it might be. One—fourth of the timber cut is
left in th, woods or is unused in the mill. However, great strides have been made
towar d closer utilization, such as th, use of waste from pine sawm ills for pulp and
paper . A few large firms almos t comp letel y utilize their t imber , including the bark .
Many wood woste.prcblems con be solved by the development of plants integrated to
mak. combinations of products for which most of a tree ’s volume Is suita ble .

Do we have enough forest land~z There is enough to meet present needs.
Current trends in the construction of highways, pipelines, electric transmission lines

- and water impoundnents are shrink ing the forest area . So are suburban residential
developments. Conversely, poor-quality agr icultural land is reverting to trees. For
the future the answer depends greatly on population trends, changes in wood require-
merits and how well we manage our fores ts .

- 
Many of our present—clay problems center around th, owner of small for-

ests, his lock of interest in growing timber and the low state of timber productivity
- on his land. It is certain that he will have to furnish a greater part of the national
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timber supply In th, future.

Current demand far wood
From the days of the board sidewalk, picket fence and gingerbread trim

an houses, our consumption of lumber stead ily declined. Competing mater ials have
taken over many uses which were onc e almost exclusively held by wood. Concrete
and steel have replaced lumber, gas and oil have replaced wood fuel, aiphalt roof-
ing has taken place of wood shing les. Substitution of modified wood for natural wood
has occurred : papesboord cartons for boxes mode of lumber , paper matches for wood
matc hes .

Many changes came about through technical advantages gained by use
of materials other than wood but the wood industries generally have neglected to
advance the use of their products throug h research mid promotion. Prices for some
wood produc ts have advanced more rapidl y than prices for competing materials so
wood h~s lost addit ional markets .

However, the notion still uses a lot of wood and during the past 20 years

His total amount ha. been increasing.3 During 1960 the estimated wood needed was
10.34 billion cubic feet, equivalent to 49.4 billi on board feet4 (Table 1). The major
products consumed and the approximate percentages were:

Produc t Percent
Lumber 52
PUlpwood 22
Fuetwood 16
Veneer and plywood 4
Other

Total 100

Although Hi. psr capita use of lumber is declining, the total demand is
incrsasing because of a swelling population. Lumber in many sizes for hundreds of
uses lakes oVer one-half of the wood consumed. F~per and paperboord consumption
hove increased from 58 pounds per person in 1899 to more than 450 pounds per per-
son In 1960. Technological advances have revolutionized packaging which now

-_  - 
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TABLE 1

j . ESTIMATED UNITED STATES CONSUMPTION OF WOOC PRODUCTS
AND RAW MATERIAL REQUIRED

4 Log and bolt requirements0

Product Consumption (billi on cub ic feet)
1960 1960 1975

Lumber
Hardwood 8.5billi on board f.et 1.26 1.46
Softwood 32.5 “ “ “ 4.75 5.36

Plywood and veneer
Hardwood 1.1 “ “ “ 0. 19 0.24
Soft iiyood 4.6 billion square feet 3/8 in. 0.33 0.56

PUlpwooD 34.8million cords 2.29 2.81
Total puip 24.3mlllion tons air dry - -
Pøper 23.3 -

PUperboard 16.6 H •l IS U — —
Fuelwood 34 ml Won cords 0.77 0.37
Other products~ 

370 million cubIc feet 0.75 0.74
Total 10.34 11.54

Source: Stanford Research Institute, America’s demand for wood 1929-1975,
Stanford Research InitiMe, Stanford, 1954.

~~~~~~ living commercial timber. Total requirements 15 to 20% hIgher.

bliled for all k inds of pulp production: paper, paperboard, rayon, cellophane,
cellulose acetate.

~~~~~~ shingles, cooperog., piling, poles, charcoal, and mine timbers.
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requires a sizeable portion of our timber producflon. The importance of fuelwood,

j il though requiring 16% of the total, has declined. It is used chiefl y for industrial fuel

and firep laces. In loca l areas where wood is plentiful it is still used for cooking and

hsating but the convenience and lower cost of other fuels has mad. heavy inroads hi

Its use.

Future wood requirements
Curing the next 30 to 40 years substantial population increases, techno-

logical advances, and increases in living standards will expand the economy of the
LMit.d States . Corresponding increases in residential and commerc ial construction,

us. of shipping containers and manufacturing ore expected to prov ide major markets
~1 for timber products. Lumber prices are expected to rise faster than prices for other

products, but less rapidly than in the past . Smaller average tree size , less acces-
sible timber stands, higher labor costs, and slower technological advance as cam-
pared to other manufacturing all po int toward higher costs, and average lower quality
trees probably means less total income . However, because of greater population and
increased construction activi ty lumber manufac turers w i ll be able to sell all they pro-
dec. and the tota l amount consumed wfll increase even with continued substitution
of other comp eting materials.

Major increases are expected in the consumption of pulp, paper and
papeiboord products. Among the possible new paper products ore disposable paper
clothing and bed “llnen’. There are hundreds of other potential uses for paper, yet

~1 undeveloped. Veneer and plywood, hardboard and insulating board also are expected
to make major advances in construction and manufacturing. Prices for pulp and paper
products are expected to hold their own wIth prices of competing materials. Plywood
prices wi ll Increase, but less rapidl y than lumber prices. Prices for liardboard and
similar materials may dec line rela t ive to comp eting materials because Increased me
of wood waste and advanced technology will reduce processing cost. A major decline
In consumption of wood for fuel is expected . Small or moderate changes ore foreseen
for other wood products . A comparison of log and bolt requirements needed to satisfy

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ _ _ _ _  -
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demand in l96Oond 1975 Is given in Table 1.
Other sources5 recognizing greater population Increases and more favor-

— 

able price relationships for wood indicate total annual requirements for the year 2000
to be between 18 to 26 billion cubic feet in contrast to 10 billion cubic feet currently
neededl

No matter how estimates of future demand ore adjusted up or down, with-
in reason, all indications point to the need for a marked increase in the supply of
timber. L.ei and less can we depend on a vast storehous, of old-growth Western tim-
ber --a gift of nature to man. More effort must be directed to growing timber. The
public forests and industrial forests cannot be counted on to supply a major part of
future requirements, even though the quality of forest management on these land, con-
tinues at high levels. We must look eventually to the 4.5 millIon small owners who
control most of the productive forest land in the East and South to grow timber crops
hi order to meet future demand indicated by informed estimates.

It appears that prices for wood products relative to prices for competing
materials will strongly influence the amount of wood consumed. In the future, wood-
using Industries can be expected to do everything possible to reduce costs of timber
and its processing in order to remain competitive. From current trends it appears that
processing techniques will be directed to more complete utilizetion of tree volume
and the use of low-quality trees by “chopping up” wood end re-forming it into sheets
or other useful sh apes. Under such condition, the,. will be less premium on high
quality trees, although there will beo market for clear wood. T!± growers will
have less incentive to Invest money to grow large, high-quality trim and wait the
length of time required for them to mature. Instead they will be concerned with pro-
ducing maximum timber volume at lowest cost, that is, with grow ing trees to rib-
tively imoll size and investing little In cultural measures such • thinnin g and pruning.
But that Is a long way off. For several decodes, at least, we must be concerned with
rehabilitating our forests and growing the highest quality timber possible. As long as
consumer demand and processing Is based on quality. t!± production must be on-
ented to the some standards .

___________ 
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The Meramec Basin Forest Resource

Forest land area

In the Meramec Basin 1,512,000 acres are for ested, 60% of the land
area. (Frontispiece) Other land-uses for crops, pasture , town sites and roads occupy
the remaining 40%. About 12,000 acres of the total forest area should be excluded
from a discussion of timber growing. This area is in parks and other publ ic ressrva-
tions in w hich trees are not subject to cutting and areas of extr emely low productivity
because of rock outcrops or extremely shallow so il . Privately owned forest land, of
unknown aria, dedicated to nature study or recreation where cutting of frees is
incompatibl, with the primary objective of the owner also should be excluded . Most
of these ownerships adjo in the major stream s and rivers .

There are about 1.5 million acres of commercial for est land in the basin
• capable of producing tree crops.6 Th. southern one-half Is more heavily forested and

includes large blocks of unbroken forests . Crawford, Washington and Dent CountIes
are 75% forested and the other counties are about 55% forested.

During the past 15 years several major Influences have altered the for-
ested area . Land clearing for residential and commercial sites, expansion of field,
and pastures and construction of new roads have reduced the forest area. Land

~~~~~~~~~~~~ clearing has been concentrated hi St. Louis County, northern Jefferson County and
along the main highways. But daring the same period crop and postur, land of low
productivityhas been abondonedondhr,vertlngto for.t cover.
piübabl y has been a reduction hi forest land amounting to several thousand acres .

In the area adjacent to St. Louis this trend is expected to continue , but
hi the mare iwal part of the basin f.mis of uneconom ic size persist. It seems probable
that many emaIl him, wlil revert to forest cover, with the forest land area stab ilizing
etebsut l,45O,000acres in ths ne*t 20 years.

Private owners hold 85% of the forest land and farmers are the largest
single ci. . ci ~emsrs . Forested portions of farms account for 680,000 acres, 45% of

~~~~~~~~~~~~~~~~~~~~~~~ 
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th. total (Figure 1). Other owners, such as industrial firms, businessmen, professional
men, heirs of estates and many other people own 591,000 acres, almost 40% of the
total. Purchases of forest land by professional people, retired couples, investors spec-
ulating on mineral deposits and those who want to own land for the pride of ownership
or for weekend outings are steadily increasing. Within a few years these classes wi ll
own over one-half of the forest area . Mini ng companies and wood-using firms own
about 10% of th . private ly-owne d forest land.

The public owns a substantial port of the forest land of the basin. State-
owned land in parks, state forests and wildlife refuges exceeds 34,000 acres . The
federal government holds 195,000 acres , administered by the Forest Serv ice, U.S.
Department of Agricu lture , in the Clark National Forest . Althoug h only 15% of the
total, these public lands are becoming increasingly important for recreation and as a
demonstration of sound, multi ple-use land management .

Timber stand-size
To be in the best possible condition to provide regular , continuing yields

of timber a forest area should be composed of roughly one-third ,awt imber, one-th ird
poletimber and one-third seedlings and saplings . Sowtimber, a general descriptive
class including trees 11 inches and larger in diameter at 4.5 feet above ground level ,
is merchantable for the more valuable products such as kinber, barrel staves and fur-
niture veneer . Poletimber trees, 5 so 10 inches in diameter, ore in a stage of rapid
grow th and development. Pole-sized trees are suitable for pulpwood, charcoal , and
fuelwood If markets for these products exist. Seedlings and saplings are frees less
than 5 inches in diameter. These small trees must be present In the forest to replace

,awtimber as it Is harvested.
How does the forest resource of the basin measure up’v It appears to be

rapidly recovering from generations of abuse and unplanned timber cutting. Figure 2
show, that 24.5% of the area is sawthnber, 39.5% is poletimber and 15.3% is satis-
factorily stocked seedlings and saplings. A major weakness is that 20.7% of the area
does not support an adequate stocking of trees — wasted space.

~~~~~~~ ~~~~~~~~~~~
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Figure 2.
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Figure 2 should not be interpreted to mean that the sawtimber and pole-
timber areas support a desirable amount of timber volume. Several decades of con—
se,vat ive treatment wi ll be required to bui ld growing stock (sawtimber and poletimber
combined) to opt imum levels on oreas supporting the larger tree sizes. It does appear
that within 20 or 30 years large areas of pol.timber will grow to sawt mber size.
Systematic forest management will become more attractive economically to the private
owner because frequent y ields of sa leable wood will be possible. The most serious
problem is returning 311,000 acres of poorly stocked and non-stocked areas to produc-
tive condition.

The success of post forestry practices is indicated in Figure 1 by the fact
that public agend as, who own 13% of the forest land, have built up timber stocking
so they hold 21% of the sawtimber stands . More striking is a comparison of poorly
stocked and non-stocked areas. The public agencies own only 9% but private owners
own 91%. Planting or direct seeding of pine seedlings on open areas, more effective
fire control and less grazing of livestock in young stands are largely responsible for
the progress on public lands .

Timber volume
The forest area supports 926.2 million board feet of sawtimber in trees

11 inches In diameter at 4.5 feet above ground level. This volume represents the
merchantable portion of trees -- for lumber, barrel staves and other products. Most
of this volume is in sawt lmber stands containing 1,500 board feet or more per acre .
But a substantial portion is in small sowtimber-sized trees that are a component of
pole stands.

Growing stock, including all frees 5 inches and larger, is a better indi-
cation of total volume, because U includes smaller trees with no current merchantable
volume but which hold increasing importance as markets develop . Poletimbe r stocking ‘

~

alio Indicat es the stocking of future ,awtlmber stands. Expressed in cords of 128
cubIc feet of slacked 4-foot st icks of wood, the total growing stoc k is abou t 8 mil-
lion cords . One-half of the vol ume Is hi pole-sized frees and one-half Is in saw-

_ _
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timber trees, including the volume contained in large limbs. If the grow ing stock
can be brought up to a more desirable level , about Iwo-thirds of the total should be
in sowtimber trees .

An additional volume is found In cull trees. Cull trees ore those that
because of crookedness, decoy or other defec ts have no merchantable volume or show
no indication of becoming saleable in the future. Over a mill ion cords are contained
in these worthless trees, about 12% of the volum e of all trees. How to dispose of this
timber overburden is one of the serious forestry prob lems .

Important species
Black oak Is the leading species in iawtimber volume wit h 25% of the

total and white oak comprises 22% (Figure 3) All oaks combined compri se 73% of
the volume and along with pine and the hickories, each with over 9%, make up the
bulk of the volume. Twelve other species contain the remaining 9% of the sawt imbm
volume . The volum e of growing stock by species follows the same pattern except
that hickory is fourth in rank because of a large number of pole-sized trees, many of
which will not attain saw log size.

The inventory of timber when grouped by softwoods7, soft hardwoods8

and hard hardwoods9 in Figure 4 shows that 88% of the growing stock (excluding
hardwood limbs) is in hard hardwoods . Only 8% of the volume is in softwoods. Saw-
timber distribution closely follows the same proportion s. Industries that use small
trees to make paper pulp and chipboard or hordboard from chips prefer soft-textured
wood, ach as pine and soft hardwoods, for technological reasons, but only 12% of
the volume is in these two groups. It is apparent that industrial use of wood must be
geared primarily to using the hard hardwoods .

Figure 5 shows that 80% of the timber volume is on private forest land.
Although the public agencies have increased the proportion of timber by sound for-
estry practices on lands under their control, they hold only one-fifth of the tOtal

volume . Private owner s control a major portion of the resource, and how well they
manage It will greatly influence the part that forests can piay In future economic
development of the basin .

1-
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Figure 4 .
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Figure 5 .
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Current growth
One of the major concerns of the for est manager is the manipulation of

tree growing stock to replace, build up and improve his free invent ory as rap idl y as
possible. The rate of vol ume growth mus t be determined to regulate harvests. A
planned harvest purposely may exceed the growth, but onl y for a limit ed period of
time. An over-cut is good forestry when it is done to disp ose of less desirable grow—
ing stock, excess trees in crowded stands, or low-v alue frees interfering with the
development of better ones. A cut whic h exceeds grow th for one or several years may
be planned to tak. advantage of unusually high market prices . However, such over-
cutting must be compensated for in subsequent years to keep the proper amount of
growing stock on the land . In previously unmanaged forests an immediate objective

.4 usually is to cut lets than the grow th in orde r to build up grow ing stock to the most

productive level. A forest stand is much like a savings account in a bank. A small
dollar balance in the accoun t earns a small amount of interest , and a large do llar
balance earns a large amount of interest. If interest i5 compounded the amount earned
on a deposit of given amount increases at a geometric rate . Trees m a  stand add
growth (inter est) at a compound rate, increasing w ith the vol ume of growing stock

f (principal) up to the po int w here the growing space is comp letel y occupied..
Estimated annual growth of the grow ing stock in the Meramec Basin is

more than 400,000 cords of which 86% is hard hardwoods. Approx imatel y 6% ~
added to the total volume each year. Sawtimber vo lume is increasing by 9% annu-
ally. The increase of sawtimb .r vol ume takes place in two ways : (1) growth that is
added to scswtimber trees and (2) the volume of young trees that attain sawtlmber size
each year. Many trees in the basin’s poletimber stands are attaining sawtimb.r size
and thIs accounts for a large portion of the increase In sawtimber volume . Hard hard-
woo ds account for four-fifths of sawt imber growth. j
Desbabl. harvest

Annual Hrnb.r growth and desirable harvest Is compared In Figure 6. Of
the 409,000 cords added annually to the frowing stock through growth, 258,000 cords

_______________________
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can be cut If the proper trees are removed. The estimate d cut Is based on claisifi-

cation of tree vigor and condition. In justifying a harvest of lea. than the amount
of growth, it is important to remember the objectIves: (1) build up volume, (2)

~ 
increase th, proportion of more valuable trees, and (3) achieve a more favorable size-
class distribution. Thus, about one-half of the softwood and soft hardwood growing
stock and 65% of the hard hardwood growing stock shi ild be cut. Pine generally has
a higher value than hardwoods and contosns less decay; therefore, in order to build
up the value of the forest inventory, a smaller portion of the pine growth should be
cut. The harvest of hardwoods should be concentrated on over-mature and defective
merchantable trees.

- - The sawtimber portion is increasing by 9O million board feet annually and
44 millIon feet can be harvested. Only 23% of the pine ,awtimber should be cut.

~bout 32% of the growth, of soft hardwoods can be cut and 55% of the growth of the
hard hardwoods.

It should be pointed out that with existing markets onl y trees cut for pine
posts and po1es and hardwood charcoa l will come from growing stock. The major liar-
vest must be made in sawt imber trees because the present economy is essent ially for 

*

sowingi.

Productivity of forest land
Even the casual observer can see marked diff erences in the appearance of

trees growing at different locations. Closer observation discloses that trees grow more
rapidly on some sites; they are ta ller, better fo rmed and more vigorous. The produc-
thit1 of land for growing trees depends on soil moisture, nutritiona l qualit y of the
soil and temperature -- tho whoI~, environment. Several Indicators have been used
to describe land productivit,, ofter termed site quality. Tree height is a commonly
used indicator of the capacity of land to produce wood -- tall frees occur on good
sit es and short , stubby ones on unfavo rable sites . In Missouri , site quality is closely
correlated w ith topography because soil productivity and differences in exposure to
high temperature under limited soil-moisture conditions during the summer months. 

_
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Generally, poor timber growing sites are found on broad high ridges with

p. fine, heavily compacted soil. Shallow soils and rock outcroppin can support only
poor-quality, slow-grow ing trees. On extremel y poor soils frees are unable to sur-
v ive. Cedar, post oak and blackjack oak are commonly found on poor sit es, not

because they prefer severe growing conditions, but rather because they ore able to
survive. v’iediurn quality sites typ ica lly occur on but ore not confined to south-and
west-facing slopes and ridges wit h better soil . Black oak and post oak are character-
istic of these site s . Shortleaf pin, reaches its best development on soils of sandstone
ori gin. Good grow ing sites ore found on north-and east-facing slopes, in deep draws

and fertile stream bottoms. On the slopes vigorous, tall northern red oak, w hite oak
and black oak are prom inent . In the draws and creek bottoms a varie ty of species
including walnu t, elms, sycamore and ash occur.

Figure 7 shows the for est land area of the basin class ified by site class,
based on merchantable height of trees . ’° About 1.21 milli on acres (80% of the for-
est area) ore medium and better t imber—producing land and 300,000 acres are fair
or poor.

Forest land uses
Forests provide the setting for most outdoor recreation . How attractive

a region Is for fh Mng, hunting, camping arid water sports depends In large measure
on proper care and management of its forests to produce an aesthetic surrounding
which will promote recreation. That hardwood forests provide an attractive sett ing
Is attested by the Increasingly heavy use of major streams, impouncknents and slate
parks by both Missouri residents and out-of-state visitors. With the exception of
upland game hunting, outdoor recreation usuall y centers around water . The forest
area actuall y used for recreation is relativel y small but a cons iderably larger area
adjacent to water courses and roads can be managed to Increase aesthetic valu.s,
promoting the maximum In recreation use.

On. of the most valuable benefits provided to man by th, forests is Its
effect on water as It falls as prec ipitation and as It moves tirough the soil . An

I - .—- — -— __ _ _ _ _ _  _ _ _ _ _ _  
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unbroken cover of trees stabilizes water flow in several ways The force of rain is
I broken by the trees and their leaves, lain falls to a forest floor of leaves and other

litter, wh ich breaks the impact and protects the soil. A porous layer of vegetative
material In al l stages of decomposition allows water to soak into the soil rather than
run off. Organic matter mixed with the upper mineral soil does much to improve the
physical structure. In short, a forest functions as a huge sponge to catch and hold
precipitation. Following heavy rainfall , flooding may be reduced because water is
more slowly released to streams from the forested drainage. In dry periods the flow
of streams originating in forested watersheds is often prolonged after streams from
ncnforested watersheds have ceased to flow. This can be of special significance in
the Meramec Basin where the futur. emphasis will be on water for recreation and
where the occurrence of flooding and erosion Is common at present.

Status of Forestry
* 

- 
Protection

The Forest Serv ice began the long process of restoring the forest in south-
ern Crawford and Washington Counties by organizing a f ire protection program .
Another important daveloçmient of the 1930’s was the creation of the Missouri Conser-
vation Commission. Its Forestry Division undwlook th. protection of a portion of
state and private lands. From a modest beginning, the Forestry Civision now has
organized protection on almost 9 million acres. The Forest Service protects an addi-
tional 1 million acres . With the exception of small areas In St. Francols and St.
Louis Counti.s, the Meromec Basin is given protection by the two agencies.

Fire occurrence has been attributed to carelessness, maliciousness, lack
ci respect for the prop.sy of other owners, and the promiscuous use of fire as a tool
in land clearing and pasture management. Customs of a hundred years are not broken
easily. Because of increased fire control end education th. area burned has steadily
decreased. Today the area that burns annually Is about 0.3% of the total area pro-
tected. However, the fire problem has not been completel y so lved . As In cities,
f ire risks probably never will be eliminated . In periods of bad fire danger fire protec-

- 
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tion organizations are unable to cope with all the fires that start. ~ore intensive
protection is required to hold the area burned to a minimum. Protection should be
extended to the areas currently not covere d.

Other changes, in part close ly associated with fire protection, have

occurred. Theft of timber has decreased. Twenty years ago timber stealing was
common and many private owners expected some theft . Timber stealing was not con-
sidered a serious offense -- if any . Because of the efforts of public forestry agencies
and Individuals in prosecuting offenders and land ownors afford ing more intense pro-
tection becaus. of increased market value of standing timber, theft has been effec-
tive ly discouraged. It has not been eliminated, however, and vigilance is necessary
to prevent losses, particularly from isolated locations .

The free-and-easy pioneer days in which forage was considered public
property are all but gone, and the age-old practice of open-range grazing of live-
stock is losing ground. The open-range area has declined 62% sinc e 1935 so that
most of the basin is closed, but there are still 353,000 acres of open-range land in
Crawford and Washingt on Counties. Many social and econom ic forc es are respon-
sible for the decl ine . Better breeds of livestock cost too much to risk lois by theft,
disease or accident. It has been demonstrated repeatedl y that animals make more gain

on improved pasture than on open-range. The exclusion of fire from many areas has
increased stand de&ties, drasticall y reducing woods forage .

Protection of timber from damage by insecis and disease organisms has
received little attention in our present early stage of forest management. Altho ugh
les, spectacular, the damage from these pests far exceeds that of fire . Not only do
insects and diseases kill trees but they reduce their grow th and cause a serious degrade
of wood products. A consid erable volume of affec ted wood is not usable . Many
fungi w hich cause decay of tree roots and stems pa.. seriou s threats to timber growing.
Insects suchos the pine tlpmo th and wood and bark beetles contr ibute to the damage
of Missouri forests,

Insects and diseases are difficult to control either directl y wit h chemicals
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or indirectly by eliminating conditions favorable for their development. Current
research by the Forest S~ vk, and the Universi ty of Missouri Is aimed at understanding
the life history of these pests and determining the stages when control is feasible.
Action pro~ oms to control pests over large areas of forest will have greater signifi-
cance after timber grow ing practices hove become more intensive, when forest values
warrant expenditure of both private and public funds with predictab le results.

Forest management
The owners of many forests face alternative decisions as to whether to

(1) manage their land by applying sound forestry prInciples, (2) let timber grow with
no improvement, or (3) convert to some other land-use. Owners who hove under-
taken forest management find that the major job Is rehabilitation, one that may require
many years . The initial step is to insure adequate protection , cooperating when pos-
sible with public agencies. The first effort must be given to fire prevention, and
it may often be best approached through gaining the understanding of local people
in the community. Basmdary lines of property must be surveyed and clearl y marked.
Well marked property lines usually prevent accidental timber trespass and intention al
theft Is dhcowoged.

Abandoned fields and other non-stocked areas can be planted with trees
that ore suited to th. site . Productive sites may be planted with walnut or other
valuable hardwoods. During these operations the owner may develop a system of
kw ’.quolity roads to use in other activ iti es such as fire protection, timber stand
improvement, and harvest ing the timber crops. Large forest owners, Industr ies end
public agencies, construct roads to hIgher engineering standards.

The actual improvement of timber stands Is often accomplished through
judicious cutting. Trees of merchantab le size that should be removed may be marked
end sold. Moturs and partiall y defectiv e trees are sold to make the harvest attrac-
tive to the buyer.

The owner of undesirable noncommercial trees who wishes to improve his
siamb ha. Iwo solutions to his problem. H. con develop a market or he can remove

— 
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undesired trees by girdling or poisoning. From a small property located near a town
it may be poss ible to sell some fuel wood or charcoal wood. Such markets are restricted
and the opportunity to sell small, defective trees from larg, forest arias does not exist
at present. The cost of immediate removal or harvest may be more than offset by the
replacement of poor trees with better quality grow ing stock .

The latter choic e is commonly made; the technique usually called TSI
(timber stand improvement). Worthless trees may be felled, girdled or killed by the
use of a chemical.

The objective is always improvement of the growing stock which is retained.
Trees with decay or insect damage, crooked stems or excessive branching are removed.
Crowded clumps are thinned , taking the poorer indiv iduals and leaving the better trees
properly spaced for more rapid growth.

l.Mmanaged natural stands almost always contain undesirable species, exces-
sive decay , Insect damage and other defects. Even if given a chance to grow, such
stands may be unable to respond . Growth of satisfactory quality If laid on a defec-
tive foundation contributes littl e to the value of the stand. Because of the handicap
under which such stands develop In early life, they do not always attain desirable
volume or quality production in later years. Hence, even If inten.iv. forestry prac-
tices were applied to many present timber stands, we coul d not expect then to achieve
op ssrum productivity.

The Forest Service on national forest land, the Missouri Conservation
Commission on state fores ts and wildlife refuges, and larger private owners are managing
their forests . They hove shown that forests can be restored with proper management.
The guiding principle of publ ic agencies is to furnish wood, water, recreation, wild-
life habitat and forage whenever multipl e land-uses are compat ible.

There are examples of excell ent forestry on woodlands of unall ~~ners but
this is the exception rather than the rule. Beyend fire protection and prevention of
timber theft m all owners have shown little Interest. Estimates made for other regions
indicate that only about 10% of he mall woodland owners practice forestry or con-
servative timber harvesting. They control nearly one-half the forest land.
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Ownership problems
The absence of forest management on timber land is attr ibutable to many

reasons. One of the domin ant ones is a lack of owner interest , w hich is traceabl e to
a variety of causes . iv~any owners have other primary interests and objectives con-
cerning use of their land. ~A farmer with a woodlot is primarily concerned wit h pro-
ducing crop s and livestock . In many cases the woocilot exists because the area is not
suited fo~ field crops or pasture. Only occasionally does he have an opportunity to
work in his woods or sell timber . Even if he did an intens ive job of forestry, his tim-
ber income might comprise but a small share of his total income. ~)thers recoglize
that a woodlot is a savings bank into wh kh they have stopped making deposits. They
rap it periodically for income but spend little time improv ing the timber capital.

Other owners buy forest land chiefl y for minera l deposits that may lie
below the surface. Others speculate on a r ise in value of stand ing trees (stumpage
value). They buy land, hold it for five or ten years, cut everything that has grown
to merchantable size and sel l the land to another speculator .

Another type is th, owner of a submarg ina l farm or one that is less than
economic size . His financia l resources are small; perhaps he is In debt continuall y.
He must rely on his forest land for income at every opport unity , each time a few frees
reach merchantable size . It is diffi cult to inter est this man in forestry , freq uently a
long—term, lang-wait activi ty, when his major problems -- food, clothing and housing --
demand immediate solution.

• . 12Still another c lass of ow ner is one described by Farrell in a study in
Wayne County . He ow ns land but he is not sure why he bought it or what he will use
It for -— it ’s just a good idea to own land. Such own ers with hazy objectives const i~
tute a large segment of the total. If forest management can be demonstrated to be
profitable or desirable, probabl y bya long educationa l process , these owners may be
Induced to adopt timber growing as a major object ive.

Technical forestry assistanc. is available to land owners from Farm For-
esters of the Missour i Conservation Commission, financed jointl y by federal and state
funds . Form Foresters at Owensvills, Steelvi l le and Farmhigton adv ise forest owners

_ _ _ _ _ _ _  
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without cost on management and timber sales. They also help buyers and processors
of timber locate timber supplies and assist in technical matters . Their service is
effective in interesting people in forest management and most owners appear gratefu l
for the help. keach ing a substantial portion of the owners will be a long-term task .
Only a small percentage of the land owners know that assistance is available . The
serv ices of pr ivate forestr y consu ltant s probabl y w ill be needed as Favorable condi-
tions f~r intensive forest management develop, accomp anied by increased interest in
forest ry by land owners .

Other Factors That Affec t Timber C-rowing

Leferred returns
As on inves tment opportunity , tim ber grow ing can be easil y m isunder-

stood. Regular annual y ields of substantial amounts ore possible only f rom a Forest

that is properly organized and regulated as to area, stocking and tree size. in an
extreme case, that of on entire forest of immature trees, l ittle or no income wil l be
received until some timb er reaches merchantable size . Most forest properties have at
least some merc hantable timber , even thoug h there may be an excess of young trees.
Since their merchantable volume is usually deficient , there may be a waiting period
during the period of accret ion of val ue, until the annual flow of substantial Income
begms.

The y ield in money per unit volume of product and per acre of land in
many instances is low . But the initia l inves tment in forest land is also smal l, usuall y
under $10 on acre in Missouri, li there are no additi ona l values attached to the land .
The cast of produc ing a tree crop is low . Nature does most of the work -- but she
can be assisted. Gains from for est investments in addition to those from timber growth
frequent ly occur. Stumpage values have increased steadil y over the past 60 years,
wit h pronounced rises occurring during periods of expanded building construction,
Introduction of new uses for wood and shortages of high-quali ty mater ial. Long-
temi ga ins are indicated for the future because of increased demand for wood. Gains
to the forest owner come from development of wood-using industries, more effic ient
use of wood, and refInement and coordination of marketing practices.

~ ~~~~~~~~~~~~~ 
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At the present t ime utilization of wood in svUssouri Is dominated by small
sawmil ls and other small single-product industrios. Although these markets ore wel-
come ones for the forest owner , he is hampered by being able to sell only a small
portion of most trees . For example, If a sa le of a tree conta ining stave bolt material
is made, the remainder of the tree can rarel y be sol d for another product such as sow—
logs. Manufacture of a sing le product such as flooring results in processing res due
that might be used for charcoal, if a charcoal firm were nearby. Economic inef fi-
ciencies , for wh ich processors are not solel y responsi ble, are reflected in lower
stumpage values for the forest owner.

~via,ket practices in general are informa l and poorly org anized. Buyers
for single-product industries operate independently, rel y ing on previous contacts and
word-of-mouth to uncover new supp lies and to control production of logs and bolts.
It isa wor kable arrangement but not the most eff icient. There is little chance for
communication between the buyer and forest land owners prev ious ly not contacted.
Buyers tend to follow established patterns so long as they can locate sufficient raw
material to keep a plant running or to fulfi ll their quota.

Uninformed forest land owners contribute to imperfect marketing con-
ditions. The owner who sells timber Infrequently has difficul ty understanding free
and product specifications, which appear involved and crammed with strange tenni-
nology . Too often he takes the easy way out , contacts a single buyer and sel ls on
a lump sum basis with meager knowled ge of eit her the volume or value of the timber.
This, In turn, hurts other owners who try to do a com petent jo b of marketing because
buyers naturall y prefer to purc hase timber on their own terms.

The generall y undeveloped and poorly organized market situation sug-
gests a desperate need for marketing researc h with the object ive of improvi ng the
entire market organization from the woods to finished-product stage. Both wood-
using industries and for est land owners con benefit greatl y through improved marketing
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Recent marketing changes
Our forest economy is stil l rather lacking in co—ordination and integra—

Hon . Tec hnolog ical progress is, however, for from static . In recent years the expan—
sian of charcoal making and briqueting has provided a market for small hardwood trees
in restricted areas, but to a large degree charcoa l wood still comes from land cleari ng
operations. The expansion of markets for pine posts and poles, treated with a pre-
servative before they enter the consumer market , has made possible the beneficia l
thinni ng of thousands of acres of dense young pine sta nds . The development of mecha-
nized walnut hulling and cracking machines and new uses for hulls and walnut meat
has provided a multi-million dollar market for woodlot owners.

The increased value of timber stumpage is becoming more generally recog-
nized. An Increasing number of owners are seeking technical aid in negotiating tim-
ber sales. Buyers are increasing ly intereste d in bidding on timber in which only certain
trees in the stand are sold , inclu ding some that would have been regarded as culls a
few years ago. Integrated utilization in which a buyer of timber , say for a flooring
plant , will channel wood suitable for veneer or other higher use to other industries
is develop ing . The alert timber owner may profit from such an arrangement by receiving
a higher price.

In general , most of the forests of the Meramec Basin are accessib le by
• public roads, port of a well- developed state and county road system. Logg ing costs

do not vary appreciably because of a lac k of transportation routes . ~oads adequate
• for removal of relativel y sma ll per-acre vo lumes of timber can be bulldozed at low

cost. But the fact remains that a heavy roug h product such as timber , containi ng a
great weight of water and mater ial that eventuall y ends up as processing residue, can

be transported economically onl y a relative ly short distance. Only markets within
a short distance ar• available to a given timber land owner. Other rough tImber pro-
ducts of high value or those containing less waste can be transported greater distances.

- —~~‘~~~-~
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i(eal property taxes on for gst land mus t be paid annuall y. The owner w ho
sells timber at frequent intervals can pay taxes from his recei pts but one who owns

immature t imber mus t pay taxes year after year from other sources -- an added invest-
ment in his property.

From the point of view of the forest owner the real property tax princ iple
is far from ideal. Timber grown from seedlings to sawtimber may be taxed 80 tim es .
If the tax rate or assessed value is excess ive the cumulative taxes may approach or

exceed the value of the timber when it is harvested . Becaus e of inheren t diffic ulties

in fairly assessing forest land, lack of adequate training of assessors, and lack of a
requirement that forest land be assessed separatel y from land in other uses , forest land
is taxed higher than ot her typ es of rura l real proper ty. 13 However , taxes on forest

land ore not unreasonable. In 26 counties in south .v~Iis5O~ri the overage tax in 1953

was est imated to be 10.6 cents per acre . By 1959 it had increased 62%, to 16.6
cents. This average probabl y is representat ive of counti es in the basin. The increase

is understandable because expenses of county government have advanced with infla-

tion and the increased demand for government serv ices . If timber prices keep pace
w ith the trend of increasing taxes , the land owner is no worse off , but if taxes rise

faster than prices for commodities and services the land owner will find himself gri pped
in a tightening v ice. To what extent this squeeze can be tolera ted before owners
abandon forest management in favor of liquidation cuttings is not known .

Stat. aid to land owners

The State Forestry Act of 1946 cont ains a double -barre led aid to private
land Owners , tax rel ief and technical forestry assistanc e includin g protection from
fire and theft. It is develop ing into an effective way to stim ulate interest in forestry .

An owner of 40 acres or mor e of forest land may vo luntaril y enter into a 25—year

contrac t w ith the state . The Forest Crop Law is adm inistered by the Forest ry Civ is ion ,

Missouri Conservation Commission.
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During this period, the owner pays taxes on a flat assessment of $1 .00
per acre . On the overage , land class ified as Fores t Crop Land is reduced in assessed

r v lue by $4 .25 per acre . Io reimburse the county for loss of tax revenue the state
pays S. 10 per acre annuall y. The state also pays the counti es $.07 per acre for all
state -owned land, in lieu of taxes. In return , the owner agrees to fol low sound for-
estry practices. Timber harvests must be made in a manner to assure restock ing. If
the owner elects to harvest timber and sell it within the 25-year period he pays a
y ield tax, a percentage of the stumpoge value of tr ees cut. To induc e ow ners to hold
their timber witho ut makIng li quidation cuts in order to build up the timber resource
the tax rate is graduated:

Year timber is cut Percentag. tax
1 — 1 0  4

1 1 — 2 0 5
2 1 — 2 5 6

If he cuts timber after the agreement expires no y ield lax is collected .
It is apparent that the owner, is rel ieved of port of his tax load. He also benefits
from help In prevention of theft , w hic h in the case of the non-resident own - T is a
very valuable service. If, during the 25-year period, th. owner observ es his forest
grow into a more productIve condition he may become interested in timb er manage-
ment. A benefit to the publ ic can result throug h the develop ment of a natural resource
and a stable tax flow . At the present time, 73,300 acres in the basin are classified
as Forest Crap Land. Although this is a small port of the total forest area, forestry
operations such as timber stand improvement performed on this land may serve as
practIca l demonstrations to other for est owners.

Much forest land is known or thought to be underlain with minera l depo-
sits . This greatly influences buying and selling of land . The number of speculat ive
purchases for future m ineral development, without Intention of managing the land for
other uses, is unknown. Mining companies, alone, own in excess of 125,000 acres .
If thes . owner s are willing to develop a forestry program, they con greatl y affect the
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land-use pictu re. Timber growing in the Lead Belt region would be profitable because
of relati vely high productivi ty of the soils . Short—term timber crops such as posts,
poles and pulpwood can prov ide a source of income until mini ng operations begin or
supplement employmen t during depressed periods in mini ng.

Tim ber Products and Industries - ‘

Forested regions support a variety of industr ies that use wood as a row
material . The produc ts manufactured depend to a large degree on the species of tr ees

j in the region. The size of industries and their organizat ion ore determined by the
nature of the forest resource: size of frees, physical and other properties of the wood,
volume ava ilable per unit area, and totol volume available within an econom ic pro—
curement area . Industry requirements for labor , machinery, power , transportation,
community facilities and other necessities must be geared to the raw material avail-
able and products that can be manufactured to compete with those in other regions.

Stages of processing
Wood-using industries can be divided into 2 groups based on the stage of

processing. One group is primary manufacturers concerned with initial conversion of
a tree into a product such as rough lumber. This group also includ es Industries that
process products used in round form by the consumer , such as fenc e posts which hove
been trea ted with preservative. Firms in this group include loggers who fell trees,
buck them into length, and haul them to a processing plant. Most primary industries
are small, independently-owned firms that employ less than a dozen persons. Many
ore family affairs. The owner usuall y particip ates as a wor ker and also performs a
supervisory function . His wages may be the only return he receives. Some enter-
pr ises are poorly financed, run wi th a minim um of equipment. They are inefficiently

• organized and lack managerial knowledge. Th. small amount of working capital
they can obtain requires that their output be sold weekly to meet payrolls and other
operating expenses. Business failures of small sawmills ore common. The number of
firms in operation f luct uates direct ly wit h prices. When prices decline the marginal
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mills go out of business or remain inactiv e until pr ices rise .
The other group of industries, secondary manufacturers, converts primary

products to a more finished form. This group Includes firm s which manufacture furni-
ture, flooring, handles and barrels, produc ts that are cut or shaped from rough lumber
or heavier dim.nsion stock. The secondary processors are ordinarily larger and better

organized and financed than the primary ones . They are better able to weather unfa-
vorable fluctuations in prices and orders. In part this is because they have developed
a number of market outlets.

Basis for estimates

I ~~
‘ To discuss the effec t of forest industr ies on the economy requires detailed

factual information . This is difficult to comp ile. The firms ore widel y scattered and
personal contact is the best method of securing info rmation . In obtaining industry
data for a limited region one is usually confronted with situations which make pro-
cise estimates difficult: (1) a plant that is located outside but draws wood from the
region, (2) a plant within that draws material from outside, (3) employment of a
large number of workers on an irregular or part-time basis, (4) collection of data

• during a period of recession for a given industry, (5) rel iance on com pany repre—
sentotives for verbal estimates, some meaningful, others obvious misstatements. For
these and similar reasons the data presented should be regarded as approximations.
They were collected with care and judgement from a number of sources’4 and are

bslleved to be the best available at this t ime. Data are based In part on output for
1959 and 1960 and estimated output for 1961. As such, the Figures represent “curr.nt °
activ ity rather than full capaci ty, which is believed to be cons iderabl y greater.

Products and output
More than 60% of the timber cut in Missouri is sawed into lumber and

over 90% of th. lumber I. hardwood, primarfly oaks. Hardwood lumber demand is
increasing because of a swelling population, and demand Is expected to Increase from
33% to 66% In the next 15 years, depending on prices of comp eting materials.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~



34

Lumber is used in rough form for building construction, pallets, and
r ~

- blocking for frei ght shipment. A substantia l vo lume is cut into cross ties and a small
amount of clear lumber is used for furn iture and fixtures . The largest volume of oak
lumber produced is made into flooring.

In 1960, 90 sawmills were operating wit hin the Meromec Basin or were
drawing substantial quantities of timber from the area (Table 2). About two—thirds
of the mills must be considered part—time operations, sawing intermittentl y when

pr ices ore high or on a custom basis for local needs. Hence, onl y abou t 35 firms are
in the “commercial” sowmi l llng business , producing from 300,000 to 5 million board
feet per mi ll annuall y. Since Wor ld War lI the number of mill s has declined by about
50%. During the war, maximum production of lumber was encouraged and lumber
prices, though controlled, were attractive . Prev ious ly inactiv e mi lls resumed sawing
and new mills appeared. Unusual ly high demand continued after the war and prices

• soared when controls were removed. In the 1950’s demand gradually dec lined, prices
dropped and many marginal mills went out of business . The trend in recent years is
away from the small por table mill and toward the semi-permanent mill , with more
efficient sowing and lumber-handling equipment .

The wood-using Industries, in quantitat ive terms, ore shown grouped by
class of product in Table 3. Their location within the basin Is shown in FIgure 8.

Sawmills produce sli ghtly more than 30 mIllion board feet of sawed pro-
ducts. Four of the mills specialize in sawing red cedar squares, commonly 4 x 4  inc hes
in cross section and 4 to 8 feet In length. They cut 500,000 board feet annually
worth $60,000 when sold to manufacturers of cedar closet lining and novelties . Land
owners receive over $14,000 from sales of cedar timber.

Three plants consume over 31 million feet of rough oak lumber to make
flooring, one of the most important wood-us ing industries In terms of employment and

• valu, of product.
Charcoal was made more than a century ago In the basin for use In iron

imelting. As coke replaced charcoa l in steel-making the use of charcoal dwindled to

4
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TABLE 2

NUMBER OF ACT IVE SAWMILLS BY PI~ODUCTION CLASS,
1959 MERAM EC BASIN

] Mill—production Mills
Class0 Number Percent

1 -  99 39 43.3
100 - 499 35 38.9
500 - 999 5 5.6

1000 — 5000 11 12.2
Total 90 100.0

I afr~~u,l production in thousands of board feet lumber tall y.

I
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TABLE 3

NUMBER OF MANUFACTURING PLANTS, SPECIES USED, AMOUNT OF
WOOD PURCHASED, AND ANNUAL OUTPUT, MERAMEC BASIN

Products Number Species of Wood purchased Annual output
olplonts wood uied

Rough lumber 90 oaks, cedar, 28,000 M8F° 30,400 MBF
other

Flooring 3 oaks 31,400 MBF 22,000 MBF
Charcoal 10 oaks, hickory 62,700 cords 24, ~~ tons
CharCoal b -- charcoal 21,300 tons 23,000 tons

br quets
Iorrsl stae 2 whIt, oaks 156,000 stove ft C 359,000 .~.t stovesd

Posts and 4 pIne 839, ~~ pIeces 839,800 pieces
poles

DimensIon 2 walnut, ..h, 600 cords 400,000 pieces
stock maple,

—I
oaks

HIh~~..1lty — oaks, walnut 250 MBF 250 MBF
lags

t.iSF.th~usnnd baard f.,t.
~1

of two plants from charcoal produced in the Meramec
esin.

0A stave bolt that is 39 inches long and measures 12 Inches across a chord on
the end of sh, piec. from one point to th. opposite point on the circumference of
she heariwood contains one stove foot.

dA net stave Is 4.5 Inches In width and 36 Inches in length.

veneer and walnut stumpage purchased; logs shipped to plants outsid. the
W.-~~~~~ Basin

_____ 
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p almost nothin g. Recently the notional past ime of back yard barbecu.ing revitalized
chorcoaling into a prosperous and expanding industry. People at a beach party In

California or on the Atlanti c Coast may well be using charcoal produced in the basin .
A typIcal firm consists of 6 or 7 kilns, each the size of a four—car garage, in which
ày oak and hickory is burned with air partially excluded. Th. making of charcoal
is an art acquired by long experience -- jealously guarded by most kiln operators.

Increasing omounls of charcoal are briqu.tted in 2 plants that draw wood
from a large area, both within and outside the basin. Because charcoal is used largely
for outdoor recreation in the warm seasons , a large inventory is built up at briquetting
plants during the winter to supply distributors earl y in the spr ing. A possi ble future
development In charcoal is the continuous carbonizer . Semi-portab le, it is desig ned
to burn wood chips made from waste or small trees . If its use in the woods proves
feasible, timber stand Improvement might be done commerc iall y on thousonds of acres
of oak-hickory timber s tands .

The manufacture of barrel staves , though important in Missouri, is not
of major importance here . Two stave mills are operating In the basin but the output
shown in Table 3 does not reflect the volume of bolts cut from frees in the basin but
hauled to mills elsewhere. These staves are for ti ght cooperage, that is, barrels
that hold liquids. Wbit. oak is required because the pores of~he wood have numer-
ous mica -like partitions that prevent lsakoge. Wi th other l iquids now packaged in
glass or Iin.d meta l drums , the major use for tight coope rage is the storing and aging
of bourbon . Becaus. each stave must be curved to form a round barrel, on unusua l
cylindrical sow with teeth at one end is employed to sow properly shaped staves.

Pin. posts and poles, round and rossed smooth, are relat ivel y new pro-
ducts from Missouri forests . They are trucked to St. Louis and Illinois plants far
preservative treatment. Farmers ore using more treated posts in preferenc. to untreated
ones, even at greater cost. The increased service life more than pays the difference.
PbIe-fyp. buildings, a framework of preserved pales set in th, ground and covered w ith
sheathing, hove becom. popular for barns, sheds and warehouses. A new market has
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developed for over 800,000 sticks of pine annually, previously not saleable.
Dimension stock includes material for hickory and ash handles, blanks

for furni ture legs and other products. The category of high-quality logs includes wal-
nut gunstocks and furniture and wh ite oak and red oak for furniture face veneer. Log

• buyers may b. full-time employees of the processor but frequent ly they own a store or
• service station and serv e as a ‘collector ’ for a comp any buyer . The volume handled

by individua l buyers is small and difficult to estimate. High-quali ty walnut logs are
sent to walnut processors in western Missouri and elsewhere and much of the oak goes

to Indiana firms. To the land owner, veneer-quality walnut and white oak may bring
from $200 to $400 per thousand feet stumpoge.

Employment
Wbat do these industries contribute to communities in the basin? They

buy gasoline or Diesel fuel , repa irs, electric power, and they pay taxes. Of more
importance, they provide employment in a region w here jobs are not plentiful. Jobs,
in turn, provide business for merchants . The industries stab ilize econom ic life in the
ccmmu nUy.

More than 800 persons are employed plants and 561 people work to supply
material for the., plants. Almost $2,300,000 is paid to workers but Individual earn-
ing. are not high. Sawmills provide emp loyment for the most people but flo or ing
plants15 are not for behind (Figure 9). Employment for flooring workers is steadier
and the total wages received Is greater than for other wood industries. Sawmilk and
floor ing plants combined employ over 700 workers and their payrolls are two-thirds of
the total paid by all wood-using industries. Charcoa l and briquetting firms16 

employ
more than III persons and their payro lls exceed $540,000. Employment and payroll
estimates are difficult to comp ile because of Irregular employment. The estimate In
Figure 9 is the equivalent of regularly-employed workers. It doss not include the
fanner who brings in a truck load of charcoal wood on his weekly trip to town. Other
workers are made idle by seasonal lay-off. and unfavorable weather . This Is part ic-
ularly true for the suppliers 0f bolts and logs. Most workers have other activities such
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Fi gure 9.

I I I
Product 

I

Rough lumber

Flooring ku-- ~.ium~t1 W 4 ~r. ii f4V~JJlJ1~ 
W~tItI~~~ tI

Charcoal

Charcoal briquets ~

Barrel stoves ______

Posts and poles

Dimension stock 
_ _ _ _

I IWorkers employed at plants

F ~~~ Workers employed by suppliers
Hlgh-quaflty logs Annual payrolls

190 290 390 490
Number of workers

_ _ _ _ _ _ _ _ _ _  

290 490 690 890
Payrolls - thousand dollars

EMPLOYMENT AND ESTIMATED ANNUAL PAYROLLS
IN WOOD-USING INDUSTRIES, MERM~EC BASIN.
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• as farming to supplement wages earned from timber work .

Value of output
The value of wood purchased for processing and the value of products

output further describe the contribution of the wood-using industry to the economy

I (Figure 10). Land own ers and loggers (also supp liers to flooring plants and charcoal
brlquetting plants) receive $3,764,000 for material supp liad to plants. The sales
va lue of all produc ts at plants is $8,961,000. This fi gure include s “double counting”
in the case of port of the rough lumber sold to floori ng plants and part of the char-
coal sold to briquetting plants. However, because these transactions took place with-
in the basin, they represent a contribution to the particular industry group concerned.
The value added by manufacturing is indic ated by the difference between the above
figures — over $5,000,000. No attempt was made to evaluate th. return to owners
of wood industries.

The importance of sowmilllng, flooring and charcoaling firms is Indicated
both by the value of raw materials and finished products, about 90% of the to tal ..
These firm s are the backbone of the wood industry. Compared to th , dollar value of
agricultural output, transportation, mining and merchandi sing, $8,961,000 may be
small. However , it should be recognized that without th, wood-using industries,
uti lization of the forest resource and employment of people would be limited .

Forests in the Future

t Signs of progress

• Although th, past ha. been disnal, ther. are many signs of a healthy
futur.. Much progress has been med.; much more improvement Is needed.

Forest areas are receiving and responding to better protection. Fire has
always been a major problem but statistics reflect a decrease in area burned. Fire in
th. basin Is tied closely to th. people. The incendlarist and the debris-burner or .
still active but protection prog.~ ns are becoming Increasingly effective.

_____________________ 
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Open-range grazing has decreased. (Figure 11) Wi th the development
of more valuable cattle breeds and the growing real ization that a few acres of improved

• pasture can replace several hundred acres of woodland grazing, the number of cattle
In the woods con be expec ted to decline.

New and expanding markets are providing better outlets for a varie ty of

wood materials. Higher stumpage values result from competition for higher-quality

I ~ 
timber. With rehabilitation of depleted stands, continued expansion by industries
seems inevitable.

Agency programs, development of a more stable industrial structure and
Increased demand for wood products have resulted in significant changes in attitudes
of people regarding forest land. Wood has finall y been recognized as a resource
capable of contributing to the economy of the family, industry, and the community.

Local populations ore rarely static and often reflect local and nationwide
business cycles . Population of the basin has been declin ing, generally speaking,

• since th, turn of the century. W~inor fluctuations occur . With increased national
prosperity, residents hove mov ed to the high-wage industria l areas. In per iods of
depression, they have returned to the land. Signif icant is the fact that the small up—
land famil y farm appears to be passing from the picture , thus providing on opportunity

• for a consolid ation and stabilization of forest ownerships.

Timber management17

W1~en timber is grown through the efforts of man it is not usually econom—
ical to grow large trees, the kind found in existi ng natural stands. PossIbly a few

• high-value trees can be grown to a diameter of 20 to 30 Inches, but most trees, if

grown on an economic basis , must be harvested when they have attained a diameter
of about 18 inches . Both shortleof pine and oak-hickory stands on averag, sites prab—
ably will be considered mature at ages of 70 to 80 years.

If timber stanch are to produce the maximum value, they must be adequately
stocked at a young age with desirable species. Then, the better trees can be brought
to maturi ty In a reasonable length of time before carrying costs accumulate and possibly

_ _ _ _ _ _ _ _ _ _ _ _  _ _—  • -~ -•-• ••• --— -—•- • —__• -—_ _ _ _ _

•~~~,: ;
~~~•

- • - ~~~~~~~~~ • • ~•~~~‘ - , . ~ - •~ -

“
~~~~~~~~

7’ 

~~~~ ~~~~ 
c



EXTENT OF FREE LIVESTOCK RANGE IN MISSOURI, 1935-1960

1HI~~I~E~~~ ~t~E1~91Th~

f

• IA I

I~~~~

,

~
ii 

______ ~~~~~

F r s  Liveitock Rang, in Mii auri , 1935 Fr.. livantock Rang. in Miuouri~ 1939

_______ -

— --I
Fis. LIVSII.CII Rang, In MIui urI, ISIS Fr.. LIv.ttock Rang, In MINOUfI , 19d0

• $a. ,s* £11s StaRs •id Thsss E Sm all
“Has LI,,tt ,~ SsI;s a
P,l,.Illt ~ SI IlsISufl

4, *5rlsaIIsrmI Eipasl•sst Stalls ,
1,11.11, PSI Jeassap Jill

‘

~~~‘1~~~~~~~~~~~~~~~~~~~~ 

-

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ 

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~~



• ••~ ,• — r ~~~~~~~~~~~~~~~~~~~~~ -. -~~~
__

~ ~•.•,- .-—-~~•..— -

45

exceed th. final value. Management of our forests probabl y con be handled best by

fr . growing stands of even-age. The establishment of young oak or pine is not successful
under all-aged management because they are rather intolerant of overstory shade.
Adequat. regeneration requires a heavy cutting in the mature stand to create open
areas for seedling and sprout establishment. Removal of the remainder of the mature
trees after the young stand has been establis hed comp letes the regeneration process.
Logg ing act ivi ty in harvest operations often provides a bare mineral soil, ideal for
germination.

In order to increase growth on the better trees, several thinnings should
be made between ages 30 and 80 years, probabl y at intervals of 10 years or less after
a stand averages 6 or 8 inches in diameter. Thinnings will pay for themselves if local
markets develop for the size and quality of the materia l removed .

V
The management of shortleaf pine where it grows naturally presents rela-

4 
tiv.ly few problems . Several charac teristics of pine tend to favor its management in

-

. 
preferenc e to other species: rapid growth , generall y strai ght stems, and fewer defects.
Pin. stands usually occur on or near ridge tops and on middle slopes with a south or
west exposure.

A hardwood understory con develop on these sites but th . hardwoods are

usually inferior to pine. Seedling and sapling pines grow ing under a canopy of hard-
woods respond well to overhead release during the first 20 to 30 years . On certain
sites this makes pauible the conversion of mixed stands to pure pine stands. Aerial

and ground spraying wi th selective herbicides has proved effective in providing
release. Because of the danger of ln~ury to anima ls and other vegetation, aeria l

application requires carefu l control . Its use Is highly controversial.
• In the southern part of the basin, stands of mixed pine and oak commonly
S are found. In young pine-oak stands th. competition from the oak and hickory com-

ponen t is severe, often suppressing the growth of pine. On better sites repeated
treata~ents must be made to reduce hardwood competition. In pine-oak stands of
intermediate age th, entir. stand may convert to hardwood If the pin. Is removed by
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cutt ing. Conversion of suc h a stand to pine is not simp le because hardwoods are
prolific sprou ters . Natural stands with at least 70% of the volum e in short leaf pine
usually are found on abandoned fie lds or areas disturbed by fire or other influences.

• LMder these conditions pine responds quickl y and competes successfull y with hard-
woods. However , if grow ing pine is the major objective , one or more treatments to
eliminate hardwoods from pine stands may be necessary.

Relativel y lihie is known about management of oak—hickory stands.
Experienc e on the national forests indicates that it is possible to double the rate growth
of unmanaged stands . With optimum management , the ro te of growth and development
of oak-hickory stands can exceed that of pine stands .

The present oak-hickory stands ore essentiall y even-aged. That is, on

an area from less than an acre to more than 40 acres , the age of dominant trees are
wit hin about 15 years of the average age . Possibl y 50% of the basin ’s forest area is
occupied by stands averaging 30 to 60 years, but small remnants may be 90 to 250 years
of age.

Regeneration foI~owin g cu~ ing is not difficult to obtain in the oak-hickory
type. Oaks are prolific sprouters as well as heavy producers of seed so that some
reproduction is usually obtained after cutti ng. However, many sprouts are insect
infested. A greater problem is th, control of species composition.

The major problem in hardwood managsmsnt is rehabilitation of stands
which have been abused. Suit able crop trees are widel y scattered. Attempts to
bring the most desirable trees in the overstory to maturity, while often warranted and
successful, usually do not result In y ields that are as high as th . potential of the site .
Rehabilitation measures are often applied too late in the life of the stand for trees to
produce the maximum possib le y iel d.

Forests as an investment
Farrell,18 in analyzing costs and the returns possible from present stands

of hardwoods growing on average quality sites (about 60% of the forest area) found
that they con return a profit to the owner only If cu ltura l management is undertaken.
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This conclusion assumed that present sawing prices and markets would prevail and that
an interest rate of 2.9% would be appfled to costs that must be carried without imme-
dicta income . This interest rate was chosen because a forest land own er has the alter-
native of invest ing money used for cultural practices in a safe Investment such as
long-te rm bonds issued by the federal government whic h earn 2.9% interest . Stated
another way, an owner cannot expect a profit from grow ing young trees to maturity

• by investing only in land, pay ing taxes but doing nothing to improve the timber stand.
Speculation has been common in the past . A speculato r may buy forest land, hold it
long enough for a small amount of merchantable timber to develop, harvest the timber
at Increased stumpage prices and sell the land at a price higher than the original

• cost.
Pure pine stands, under similar cond itions , can retu rn a profit without

cultural treatment, even wi th stands that are partially stocked. Th. area of pure pine

in the basin, however, is relativel y small.
If stumpage prices of hardwoods increase about $10 per thousand ooard

feet abov e present levels, full y-stocked hardwood stands on reasonably productive
sites may prov e to be a profitable Investment without timber management. But for
the prospective investor this seems possible only if land values, taxes and other costs
remain at present leve ls. Experience during the last 10 years indicates that both
land pr ices and taxes are increasing at least as rapidl y as prices in other sectors of
the economy.

Casts and returns
Farrell’s analysis of the records of several owners of Ozark forest land

who have managed their timber stands under a varie ty of conditions indicates that
net value returns expected at maturi ty range from about $11 to $244 per acre. This
ls equlvalent t oanet annual return of $. I8 to $4.07 p.r ocre .

With cultural management of hardwood stands growing on medium to good
sit.., a return of $1 to $4 per acre per year can be expected dur ing an 85-year
period from stand establ islinent to fina l harvest . This assumes continuat ion of present

j
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day costs, including interest of 2.9%, on increase of stumpage price of $15 to $25
F per thousand board feet and timber vo lume y ields estimated by empirical methods .

If stum page prices were to advance to $30 to $40 per thousand , as might be expected
for high-quality timber , and a market develop for hardwood pulpwood mak ing thin-
nings possi ble, net returns of $5.25 to $7.75 per acre per year appear poss ible.

-‘ 
Alternatively, if the cost of management is high with stumpage prices as low as $25

per thousand board feet, a return of about $1 per acre annual ly from hardwood stands
is possible.

Hardwood stands on fair sites appear marg inal under present-d ay costs
and prices wit hout intens ive stand management. A stumpage price of $26 per thou-
sand feet is required to break even .

Because of potentiall y greater y ields from better timber sites , more funds
can be invested for production on good sites than on poorer ones . Cumulative total
casts, inc luding interest , for management operations as currentl y performed in managed
stands may range from about $90 to $500 per acre over an 85—year per iod. Under
favorable conditions hardwood stands on medium to good site s may y ield gross returns
from about $200 to $875 per acre, and pine stands can return $400 to $1,300 under
intensive management.

Owners who have acquired land supporting well-stocked stands of desk-
able species at low prices are in on excellent investment position if taxes and other
costs remain at low to average leve ls. Relativel y high net gains are possib le if tim-
ber management is undertoken and continued .

Timber potential
Let us projec t the sowtimber resource for ward to the year 2000. First ,

assume that no major changes occur. Present markets continue for sawlogs, stave
bolts, charcoa l wood and other products. Perhaps consumer demand inc reases moder-
otely. Markets for new products develop but they are local. There are no major new
markets for wood throughout th. basin. The forest area stabilizes at 1.45 mill ion
acres by 1980 but recreation activity and land purchases by individuals and orgini-
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zatlons who wish to maintain forests in a natural state , wit h no timber cutting per-
mitted, continues to shrink the commercial forest area by 1,000 acres per year --
10,000 acres each decode. Timber cutting and losses from mortality and reduced
growth continue to remove about 50% of the .awtimb.r inventor y every 10 years --
about the present rate . Growth continues to odd to the timber inventory . Good
forestry is practiced on public lands and on a small proportion of the privatel y-owne d
forest area, increasing sli ghtl y each year, but with no pronounced advances. The
private land is handled largely without forestry objectives. This condition is labeled
“Extensive” management hi FIgure 12. The total .awt imb.r inventory beginning In
1960 Is 926 million board feet, previously reported. Timber cutting for all products

— and other sources of timber drain remove 46 million board feet annua lly. 19 By 1970
the tatal inventory will have increased to 944 million board feet and increased
utilization will step up the harvest to 47 million feet. This trend, projected to the
year 2000, wi ll resu lt In a total inventory of 996 mi llion board feet, supporting an
annual harvest al SO million feet. Average per-acre volume will have increased
from 1,233 to 1,355 board feet, a nominal increase, in other words, the present saw-
timber resource con sustain a harvest of 46 million feet or a little more . Of course,
this is a gross compar ison, submerging differences in growth rates of species, differ-
e,ic in site quality and manner In which cuttings are mode . Certain refinements in
the projection are lacking. Nevertheless, a stat us ~~~ is Indicated.

Can the forest resource be more full y regu lated to attain greater yields?
tat us assume a full-scale, concentrated rehabilitation of forest stands; the forest
is put In the b.st possible cond tion. A vast undertakIng I Assume It can be done in
20 years, between 1960 and 1980. It would be at a rote similar to that maintained
on the national forests and better-managed private lands. The reduction in forest
area and rote of volume ~ owth ore as before, with one major difference: the timber
harvest during th. first 2 decades is held to 40% of the total .owtimber inventory.
Thereafter lb. cut Is held to one-third of the growth until the resource reaches optimum
slockhi , sometime after the year 2000. This Is “Intensive” management in Figure 11.

_ _ _ _  i~ ~~~~~~~~~~~~~~~ ‘ L~~
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Starting with 926 millIon feet in 1960, the annual cut is held to 37 million feet , con-

f siderably less than the “Ext.nslve” harvest. Further, some of it represents the volume
of cull trees killed or removed. The reduced cut and release of res idual growing stock
increases the tOtal volume to I,~~9 million board feet in 1970. Cultural operat ions
and harvests are stepped up In the second decade to 43 million feet annuall y and the
rehabifltation job is essent ially completed by 1980. In the third decade the annua l
harvest is held to 29 mill ion feet in order to add 58 million feet of growth . This
stand recovery permits an increased harvest In the follow ing decade. By 2000, the
total Inventory is 2.6 18 million feet, equivalent to 3,560 feet per acre in contrast
to 1,355 feet under ‘ Extensive ” management. The allowable annual harvest Is an
impressive ?OmIIIion feet.

To comp lete the picture for “Inte nsive ” management, assume that mar-
kets develop for poletimber trees, such as those provided by paper mi lls, that land
owners should sell to practice ‘good ” management. As the sawtimber Inventory In-
creases there is less area in polet lmber stands . It is assumed that Init ial po letimber
area is 40% of the forest area and that it decreases to 30%. These stands are given
Intensive treatment during ths next 10 to 20 years to eliminate undesirable growing
stack and leave residua l stands at optimum stocking for maximum growth. Ouring the
first 10 years It Is assumed that adequate markets are develop ing, but a large number
of cull and low-grade trees must be removed . Starting wit h the volume of poletimber
trees In 1960 of 3.93$ million cords, harvests and cultural treatm ent of stands
removes 4% of lb. growing stac k annuall y or 158,000 cords during th, first 10 years

(Figure 13). One-thIrd of the growing stock Is harvested in each of th , followi ng
decodes , and growth reploc es the vol ume harvested. By 2000 the total inventory
stabilizes at 3.3 millIon cords and harvests continue at 110,000 cords annuall y. The

overage volume per acre during 40 years Increases sl ightly because th. forest area is
declining .

The possibility of forestry being practice d on an area of almost 1.5
million acres, wi th substant ial cultura l treatment completed In 20 years, with adequate

_
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markets developing as needed, is indeed remote. A more real istic projection in light

of past progress lies somewhere between the “Extensive” and intensive” extremes,
but a definite forecast is too subjective to attempt . However, it is apparent that the
forest resource can become increasingly important . It can support on industrial expan-

sion eventua lly if it is conditioned to produce greater y ields.

Requirement for woods labor
The huge task of rehabilitat ing timber stands will require a large labor

force. If it Is assumed that 1 million acres need timber stand improvement work, a
minimum of 500,000 man-days of labor will be required to comp lete noncommercial
wo rk such as girdl ing small trees . Additiona l work includ ing planting open areas,
soil stabilization on exposed slopes, and road construction will increase the require-
ment. Proposals for a youth conservation organization similar to the Civilian Con-
servation Corps of the 1930’s have been mode in the Congress. It is apparent that
suff ic ient useful work can be clone in the fores ts of the Meramec Basin to Full y uti lize
the labor of suc h a movement for an extended period of t ime. The resu lts of a large-
sca le work progiun would serve as an effective demonstration, and the social benefits
wou ld outwei gh costs, particularl y if a cost-shoring plan by land owners and future
recreationists could be devised.

C~evelopment of recreation and watersheds
To achieve improved watershed conditions and suitable surroundings for

recreation, certain conditions must be met. Open-range and uncontrolled grazing
of cattle must be eliminated to minimize soil compaction and eros ion, and to make
livestock produc tion more prof itable. Fire prevention and control must be so effec-
tive that fire no longer conititutes a major problem either to the land owner or the
pièiic . Open, exposed sites under all types of land-use must be handled for maxi-
in ure smblllzo tlon of soil. Future road construction should be designed to permit

*ainoge from stabilized cuts and dItc hes . On steeper slopes logg ing of timber may

require modUkatlon to protect watershed and soIl values.

_ _ _ _  
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Probably the major chang. in land-use of the basin will be increased
recreation. Swimmi ng, lake fish ing, camping, picnic king, booting and cottage
developments are concentrated on a relativel y small port of a given land area . The
Meramec Springs Recreation Area near St. James, adeinis tered by the James Foun-
dation, is illustrative. In 1960 there were 220,000 visits to this area . Within a
total area of 1,600 acres, onl y 80 acres were intensive ly used. This 5% of the area
is adjacent to the springs and streams . On large areas , the concentrated forms of
recreation may take place on an even smaller portion . A recent study by the Forest
Service to locate and define areas suliable for intensive recreation on the Missouri
National Forests indkates that 1,200 acres within a total area of 900,000 acres have
recognized value for recreation use, less than 0.002%. Other forms of recreation
such as hunting, enjoyment of scenic values, stream fishing and nature study may

extend over large areas. To prov ide surroundings of maximum value certain practices
deemed best for growi ng timber may require modification . Timber cutting along roads,
streams and other courses of travel by recreotionist s must be light to reduce the amount
of logging slash . But recreation and timber harvests on adjacent areas are compatible
if logging is done proper ly.

Improved wildlife habita t
Where wildlife monogement is an important objective, timb er stand

improvement operation s mus t be modified to leave den trees and provide other favor-
able conditions for wildl ife . On the other hand, timber cutti ng operations con pro-
vide open areas with increased forage suitable for game animals . Although
unsubstantiated by precise information, estimates indicate that optimum conditions
for deer require only a minor reduction in the most desirable tree stocking for timber
produc tion . In actua l practice , open areas woul d be interspersed with timber stands,
occwring a~ areas of less than 1 acre to several acres in size .

In connection with wildlife management, sacrifices of timber growth to
prov de better wildl ife habitat can be minimized for the land owner . If sportsmen
were to accept fee hunt ing and leasing of private lands for hunt ing, the owner could

~ 
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realize some return from his efforts to provide wi ldlife habitat, and he would have an
incentive to forego a single-purpose timber growing objective. This approach is widely
used in European countries and to a lesser extent in some reg ions of the United States ,

for .niomp ls, the Southeast. Seasonal or long-term leasing to groups or ind iv iduals

can provide a controlled harvest of game, income to the land owner and better hunt-
ing to the lessee. During the 1960 deer season land owners in Douglas County, among

others, successfully charged hunters $5 to $10 for hunti ng privileg es. Fee hunti ng and

leasing must not be interpreted as a proposal to limit the program of the Missouri Con-
servation Commission to manage game resources nor to restrict the Commission from
providing public hunting areas, rather they would supplement the state program. Land
owner s wou ld become partners with the sta te in promoting wildlife management.

Industrial uge of wood
Several influences of regional and national scope will affec t future expan-

sion of industries that use wood , aside fr an future developmen t of the forests of the
Meramec Basin. Consumer demand and price relationships wit h competing materials
will strong ly influence wood consumption in the future. The intensity of future com-

petition among Industr ies located in other regions wi ll influenc e industry migration
to less-developed areas, including Missouri. With several pul p mills competing for
wood in the same procurement area along with industries that make other wood pro-
ducts, competition can be intense, as it is In parts of the South tod ay . It appears
reason able that at least some of these firms will seek plant locations in other areas
In the future. An all- Important factor in the development of expand ing wood markets
In the basin Is the development of techno logy which will permit wider use of hard-
wood raw material. Alth ough hard hardwoods are used to make paper pulp, technical
problems and lock of markets for the products make more widespread use of these
species unpro fitable at the present t ime. Technology along with economic and oihsr
resource factors must be favorable to expect such large-scale, large-Investment
Industries to locat, here. When estimated at present price levels and currant labor
efficiency, by the year 2000 the cost of intensive” forest management will 1a
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$3,300,000 greater per year than that for “ Extens ive ’ forest management. The value

added by manufacture of products made from wood can be $24,600,000 greater under
NIfl

~~~
iv. N forestry and fully developed industrial use of wood.

Aside from development of industries that make new products, the oppor-

tunity to increase the production of existing industries and the opportunities for timber

growing are linked to Improved market organization and practices. The advantages

on organization set up for integrated buy ing of severa l comp lementary rough wood

products need Investigation. The organization of cooperatives by land owners to

gain the advantag, of large-scale sales is one possibility. Broker-operated concen-

tiaticn yards that will buy not only logs and bolts but also rough products is another.

Another marketing structure or organization wh ich can prov ide for planned, coordinated
utilization of wood by several plants will benefit both timber owners and industries.

Industry Centers
Integrated utilization demands that plants whic h can more full y ut ilize

trees be located close together so that residue from one plant can be used by anot her.
The most dslro ble locations for industries require cons ideration of other equally Impor-

tant factors, such as available labor, building sites, electric power, suitable trans-

portation by rail and truck, and desirable community faci lities which will foster stable ,

happy workers and management. Wi thin the Meramec Basin an industrial wood center
is already developing at Salem. Several medium-sized sawmills are located here, as

well as a flooring plant , charcoal kft ns, a charcoal briquet t ing plant, and a post and
pole yard . Potosl and St. Cloi r are loca ted tributary to extensive tImber areas and
hove transportation and town facilities which can be strengthened for industries that
produce similar produc ts . Outside the basin potentia l timber centers are Poplar Bluff ,
Fredericktown and Cape Girardeau. Paper mills are more likely to locate south of
the basin, closer to the main pIne resource , or along the Missouri and Mississipp i
livers, wi th convenient access to soft hardwood s .

In the metropolitan area of St. Louis there are many firms which use wood
for secondary manufacture. The volume of wood they use is relatively small but its
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value is high. Most of them use dimension stock produced in other regions of the
r United States because the physical properties of the species ore suited for their pro-

duct and supp lies through highl y organize d wholesaling firms are reliable. It is
possible that Missouri species would prov e equall y suita ble for at least same products
if a reliable, large-scale supp ly develops from better organized markets in Missouri.
Oimdnsion stoc k and lumber can be delivered from withi n Missouri to St. Louis mar-
kets at low er cost than shi pments mode From distant sources because of smaller trans-
portation charges .

Benefits from intensified processing
From the social point of v iew the contribution of forests is measured

accor ding to benefits gained for society . In the economic sector, the contribution
of forests may be indicated by employment prov ided to people engaged in woods and
processing work and the attending benefits that communities receive from wages entering
the local trade. From tree stump to final consumer each stage of processing adds value
to the final product. Each comp leted stage odds profit to the firm and increases pay-
rolls to the community. As a rule, the large increases in value occu r in secondary
manufacture, w hen proc essing is most comp lex . The more of these processes that
occur in the locality In whic h the tree was grown , the greater the benef its to the com-
munity. This is accepted generally but little knowled ge is availa ble on how much
each step or process in th. chain increases profits or local benefits. Wor ley2° ana-
lyzed operating records of successful manufacturers in eastern Kentuck y. He found
that an integrated wood business producing 2 mil lion board feet annuall y (the output
of the larger mills in the Meramec Basin) of air-dr ied dressed lumber , siding, molding
and specialty products such as truck beds -- in contrast to producing the same volume
of green lumber -- con change its receipts and expenditures as follows :

I
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Value of Increase , percent

Receipts
Sales - 101

Expenditures
Purchase of wood 0
Payroll 130
Equi pment 270
Power 130
Other 130

Unaccounte d for margin 160

These ratios are based on an increase in recei pts from $123,900 to

$259,600 and an increase in expenditures from $104,500 to $209,600. Thus, it

appears possible to double soles from the same amount of raw mater ial by continuing
the processing. This is accompanied by an increase in returns to bot h labor and

• capital , in this case about two -and-one-hal f times grea ter.
Involved process ing such as the manufacture of pul p and paper products

can inc rease the value added by manufacturing from 4 to 5 times that added by saw-

ing green lumber .

&nployment opportunity
Labor requiremen ts can be estimated using the annual harv ests of timber

suggested in Figures 12 and 13 as a base . Figure 14 indicates potential employment

in the wood-using industries and forest operations combined under the estimated levels
of ‘~~ensive1’ and “Intens ive ’ forestry . In arrivi ng at this estimate it is assumed
that 2 man-days are required to log and haul 1,000 board feet of sowtimber to a mill
and that milli ng and seasoning require 3 man-days per thousand boc d feet. Other
process ing requires from 5 to 7 man-days per thousand board feet, increasing as the
processing becomes more comp lex . Logging of cordwood-s ized material, it is assumed,
requIres 1 mon-day per cord and that further processing requires 3 to 7 man-days per
cord depending on the number of stag es of processing. Timber stand improvement work
was i.usumed to require 0.5 man-day per acre .

______________ ____________________ 
______________ I
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Figure 14.

Period 
-
,

I EXTENSIVE

1960-1969 J Lagging labor

_ _ _ _ _ _ _ _ _ _ _  
I~~~ I Primary processing labor

1970-1979 ~~~~~~ Secondary processing labor
___  -- Annual payrolls

1980- 1989 1jj ~~U —
~~

-
~~

°
~~~~~~ 

--

1990-1999
-

2000- -t9J11~f -
~~~~ -.

• ( INTENSIVE
1960—1969

1970-1979

1980-1989 
~~~~~~~~~~~~~~~~~~~ % -

—

1990-1999 
~

2000- ~~~~~ iOUL~~~1I~~~ J~~P 

- 

-
~ ~
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5 0  1q00 I~00 2q00
Thousand man-days

5ç0 1q00 15j)0 2q00 25~0
Annual payrolls-thousand dollars

POTENTIAL EMPLOYMENT IN WOOD-USING INDUSTRIES AND FOREST OPERATIONS
UNDER EXTENSIVE FORESTRY AND PRESENT MARKET S

AND UNDER INTENSIVE FORESTRY AND FULLY DEVELOPED MARKET S IN THE MERAMEC BASIN
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j~
. Under ‘Extensive” forestry the total labor requirement during the decade

beginning in 1960 is 588,000 mon—days and this increases during the following 40 years

to 718,000 mon-days. This is equiva lent to almost 2,800 men in 1960, increasing to

3,600 men in the year 2000. Because of the assumptions concerning increase d second-

ary processing, the number of men employed is somewhat highqw than that reported in

Figure 9, but the primary purpose of these f igures is to comp are them with employment
under “Intensive” forestry . Employment under “Inten sive ” forestry, wit h adequate
markets for all the material ind icated for cutting in Figures 12 and 13, shows that a

total of 508,000 mon-days is require d during the next decade , but because of increased
uti lization of poletimber stands and increased processing, the labor requirement is

expected to increase to 1,720,000 man-days by the year 2000. The equivalent num-
ber of full y-employed men is 2,500 in 1960, increasing to 8,600 men at the end of
40 years. The increased employment potentia l through secondary processing, as well
as a greater timber harvest at the end of the 40—year period , would result in two -and-
a-half times as many men gainfull y employed in woods and plants under “Intensive ”

forestry .
-

‘ 
With wage rates increasing from $1.00 per hour in 1960 to $1.80 per

hour in 2000, the estimated yak,, of payrolls are shown in Figure 14, based on mon-
days of 8 hours. The large number of workers required under “Intensive ” forestry,

particu lar ly for secondary proc ess ing, results in a greatly expanded payroll vaiue
compared to “Ext ensive ” forestr y.

Conclusion

As in other parts of the slate, the forests of the Meromec Basin are emerg-
ing from a long period of abuse and wasteful treatment. Complete recovery , to the
most productive condition, wil l require severa l decades, but majo r increases in for-
est product ion and utilIzation are possible within the next 20 to 30 years . The forest
potentia l of the Meramec Basin probably never will reach that of areas of similar size
in the Pacific Northwest and the South , where timber grows faster and th, for est

* 
~~~~~~~~~~~~ _ _ _  
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economy is already highly developed. In part, this will be compensated for by lower
transportation casts because of th. close proximity of forests and industries to centers

j  of population. Thus, it appears that forests can make an Important contribution to

the future wood-products economy of the basin . The potential benefits from for ests
to success ful recreation and watershed management also ore significant. Both pub-

4 lic agencies and for est land owners must recognize this as an opportunity for inten-
sly. land management that will aid the orderl y developnent of the basin .

• 
~~~~~~~~~~~~~~~~~ ~~~~
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Roman D. Gas., Joha P. Slusher and District Forester John R. Kul lmon, of the
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Frank W. Meyers of the Missouri Nat iona l Forests, U.S. Forest Service; Robert
E. Elgin, Manager of the James Foundation ; and my colleague, Professor Lee K.
Paulsell.

: 2. Based on Forest Serv ice, Timber resources for America ’s future,
Forest Resource Report No. 14, U.S. Dept . of Agricu lture, Washington, 1958.

3. Stanford Research Inst itute , America ’s demand for wood 1929—1975,
Stanford Research Institute , Stanford , 1954.

4. A board foot is a piece of wood one foot square and one inch thick .

5. Fores t Service , Timber resources for America ’s future, Forest Resource
Report No. 14, U.S. Dept . of Agr ilcu lture , Washington , 1958.

6. Data from preliminary estimates of the 1959 Forest Survey, Mo. Ag.
Expt. Sto., Central Slates Forest Expt . Ski , and Lake States Forest Expt. S b .
cooperating; from K ing, Roberts, and Winters , Fores t resou rc es and Industries of
Missouri, Mo. Agr. Expt . Sta. Res. Bull. 452, Columbia, Dec . 1949; and from
field observation by several individuals.

7. Shortleaf pine and cedar.

8. Blackg um, cottonwoo d and sycamore are examples of soft hardwoods .

9. Oaks, hickories and ash are hard hardwoods.

10. Proportion of land in each site class reported in Fores t Service , Timber
Management Plan, Missouri National Forests, U.S. Dept . of Agricu lture , Preliminary
Plan, 1960.

11. Brahn, A. and Baskett, T.S.. , Free livestock range in Missouri, Mo.
Ag. Expt. Ski ., Bull. 761, Columbia , 1961.

12. Manuscript on private forest land owneshlp in Wayne County, Missouri,
to be published by John H. Farrell, Forest Economist , Central States Forest Experi-
ment Station , Forest SeMce, U.S. Dept . of Agricu lture.

13. Smith, R. C., Taxation of forest land In South Missour i, Mo. Agr.
E*pt. Sic . Re.. Bull. 624, ColumbIa, 1957.
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14. Mo. Ag. Expt . Sic ., Research Proj.ct 4(L Timber products mar-
keting, and estimates of faini foresters, industry foresters, wood buyers and the
writer.

15. Workers employed by suppliers of lumber to flooring plants included
under rough lumber.

6. Workers employed by suppliers of charcoa l included under charcoal.

17. Adapted from a manuscript on economics of timber production on
small forests in the Missouri Ozarks, to be published by John H. Farrell , Forest

• • Economist, CentrOl States Forest Experiment Station, Forest Service, U. S. Dept.
of Agriculture.

18. From processed paper presented December 9, 1960, before the Kark-
t 

hagne Club , Salem, Missouri, by John H. Farrell , Forest Economist, Central States
Forest Experiment Station , Forest Service , U.S. Dept. of Agriculture.

19. Annual consumption of wood reported in TabLe 3 totals the equivalent
of approximately 30 million board feet. The addltionc il 16 million feet represents
disposal of wood which was not estimated In Table 3, such as for fuelwood, losses
of timber from destructive agencies and mortali ty caused by tree competition.

20. Worley , D.P., Local benefits from timber indust ry expansion , Central
States Forest Expt. Sic., Technical Paper 172, Forest Serv ice, U.S. Dept. of
Agricu lture, Columbia, May 1960.
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Chapter 4

KECREATIONA L AND SCENIC RESOURCES

Summary
Because of the limited resource base for agriculture and some other activities,

[ and because of favorable topography, vegetation, and population density character istics ,
the use of the Meramec Basin for recreation is likel y to be its mast important use.
These factors have resulted in fairl y intensive recreotiona l use in the past , particularly
by people of the St. Louis area . However , recent years have witnessed a declin, in
recreational use of the Meramec because peop le now demand bette r facilities and can

J reach them . Clearer water than can be found in most of the Meromec is availab le in
streams In the Current or Black River basins. Swimming pools also provide clearer. . . .wat or and mare convenience. Large artificial lakes constructed in the Osage, Whit.,
Black , St. Froncois, and Tennessee River bas ins provide larger water surfaces to satisfy
the demand for certa~m kinds of rec reation activity . The deterioration of both the
natural and man-made recreati on facilities , coupled w~th increases in the incom e and
mcbilily of recreaflonists is largel y responsible for the increasing tendency to bypass
the Meramec ksin .

Tho present recreation resources of the Meromec are the springs and caves which
abound in this reg ion, and the pleasant wooded slopes and streams which are clearer
and ess intensivel y used for other purposes than any other streams at comparable dl.-
tancos from St. louis. Large numbers of St. Lou isans stil l use the recreation facilities
of the Meiam.c, although the proportion is less than it was 30 years ago. In addition
to the recreational use of pr iva te faci l ities , several large tract. of public land In the
basin receive moderate to heavy use by recreat lon ists .

The future of recreation In the Meramec Basin will be largely governed by
pub! Ic decisions concerning the developm ent of water i.creatian resources in the
basin . Furthe r increases In population, incame, leisure time , and mobility will provide
an opportunity for recreational development which is matched by few other areas In
the country.

introduction

~One of the molar uses, both actual and potential, .~f th. Meramec Basin area

-
- 
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is for recreation. Most of the land In th, basin is not of high enough quality to
compete successfully with agricultural land in other areas . Same agricultura l produc ts
w Ul be produced, however, and fores t products and minerals should continu e to grow
in importance. Light industr ial and trade activiti es will continue to lend economic
support to the region. Wi thout belittling the importance of these types of economic
act ivities, meeting recreational needs seems to be the distinctive contribution the
basin can make to the region as a w hole, which includes St. Louis and surrounding
parts of the midwest within a radius of 100 to 200 miles . Both public and private
action can inf luence this use and take advantage of the potential by wise planning .

The nan-recreational uses ore discussed in other chapter s . This chapter dials
wi th th, recreational aspects of the Meramec Basin and the St. Lou is area -- past,
pres.nt, and future .

History of Recreati on in the Meramec Basin

The Meramec Basin area has long been used by St. Louisans and others for
recreational purposes . The land to the north and east of St. Louis Is less wooded and
less hill y than the Ozarks, is more com pletel y preempted by agricu ltural uses, and
is somew hat cut off from the city by the Mississ ippi and Missouri Rivers. By cantrast,
the Meramec area is hill y and wooded, is not Intensive ly used, is located relativel y
close, and possesses several good-size, clear streams. (See mops in Volume II,
Chapter 1 .)

Types of recreational use

Th. part of the basin closest to the metropolitan area ha, received the mast
intensive development,1 but recreational use extended even up into the headwaters
area . (See FIgure 1.) In the pre-outomcblle era the Missouri Pacific and Frisco
Baliroodi encouraged recreational use by scheduling special weekend trains to carry
recreatianists Into the basin. At intervals along thes. railroad lines small stations
ex isted, and around these stations recreation facilities of various sorts spra ng up.

— ~$iII T. Crawford , “The Meramec —— St. Louis Playground ”, The Rivers of Missour i,
MissourI Conservation Commission, Columb ia, Mo., no dat., pp. 19-23.
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This pattern of recreational use is particularl y characteristic of the sect ion of the
basin between Kirkwood and Pacific • The principal types of recreation activiti es
were swlmmin&and too lesser extent, canoeing and fishing . Many beaches for
swimming were to be found in this stretch of the river . Severa l hotels were in
operahon, but the characteristic structure assocIated with these recreation areas
was the “club house ” . These structures , usuall y small , wer e constructed and w ere
occupied either by fam ilies , or mare commonly by groups of frien ds (clubs). Severa l
large St. Louis corpo lotians maintained facilities for their employees’ recreational
use at.differsnt points along the lower Meramec , and at least one company, Union
Electric , sti ll maintains such facilities.

In the hil ls overlo ok ing the Meximec in what is now Kirkwo od, a large amuse-
ment pouk known as Msramec Highlands operated for many years at the end of the
streetcar line (now discontinued) whic h extended out frcm the cIty of St. Lou is .

Changes In recreational use
The recreation picture in the Meramec has changed. The importance of the

Meramec in providing rec reation for people of the St. Louis area has suff ered a
• decline -- relativel y, and perhaps also in terms of the absolute number of people

using the area. The sw imming beaches have oH but disappeared. Th. resort hotels
of the lower Meramec are also gone. A handf ul of resorts now operate in the upper
basin (about which more will be said later), but none exists in the lower basin.
Club houses are still numerous, but have undergon. considerable changes. Many
or. sti ll used for weekend recreation and relaxat ion . Many others hove been con
vert.d Into permanent residences, often by people who have moved into the St. Louis
asia fiwi rural areas, particu larly the Ozarks. The structures themselves have also
changed. Some new and modern ones have been built , but these have been more
than balanced by the dlsappearanc. and removal of structur es which hove deteriorated.
Some of the structures have been modernized wi th the addition of electrici ty and
indoor plumbing, but many othe rs rema in much as they were 30 or 40 years ago.

Economic and social factors Inducing change

• 

Why have these changes come about? Several factors are respons ible. These

• 
_ _  _ _  

I
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fall generally into two classi ficati ons -- soc ial and economic changes which have
taken place in the coun try as a whole , and physica l changes in the basin. The
mast important factor in this first group is the chang es that have token place in the
transportation system . The popularity of automobiles in conjunction with the
ever-improv ing highway system has allowed people to ~.urney farther in search of
recreation . As a result, the Meramec is now by-passed by many St. Louis recrea-
tionists. A second factor is the rising economic level of living . This has prøduced
a shorter work week which allows people to travel greater distances in search of
recreation; has produced dissatisfaction w ith second rote faciliti es such as have been
found in the Meramec , coupled with the abili ty to pay for better focil it les at more
attractive places farther away; and has produced a great interest in, and abil ity
to pay for , motor boating -- which requires larger water surfaces than are presently
ava ilable in the Meramec .

~~y~icol changes
One of the factors in the second category, physica l changes wi thin the basin,

is the genera l deter iorction of faciliti es for recreat ion . (See Figure 2.) Whether
this is actuall y the cause of the decli ne in recreat ion , or is instead an effec t, or

on interaction of cause and effec t, is uncertain . (The latte r is most likel y. ) At
any rate, the result has been a simultaneous decline In the physica l faci lities and
a reduction in the recreat ional use of the basin . The situation is analogous to that
of slums in urban areas . Another physica l change on whic h ther e is little general
agreement is the change in water quali ty in the Meramec . Without doubt the sanitary
quality of the water below Valley Park has worsened in the post 2O yeors, (see
Volume I ll , Chapter 4) whereas the portion of the river above Valley Park has
suffered little , If any, from water pollution problems of this type . The question of
whether the amount of sediment or the turbidity of the water has also increased is
not as easy to sott k. Most observers acqua?fltod with the Meromec over thu r period
of time agree that the water has boco,r.. mudd ior , but there are some who disagree .
Changes in land use practices withirs the basin wou ld have the probable effect of
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FIgure 2. Typical clubhouses of the lower Meramec . Although some are
well-maintained, many have become dflapklated and unsightly.

a 
—.

I.

Flgw. 3. Muddy water In the Iow.r Miram.c resulting from grav.l dredging
op.raticn (at right). Not all operations contribute to this. prablisis.
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d.crsoslng the turbkilty rather than Increasing it, because of larger proportion
r of th. land being devote d to forest and pastures. However , the Inc reased use of

the low.r basin to cbtain sand and grove l for the construction industry has, in all
probability, increased the turbidity of the water below Pacific .2 While this incr.as.
In turbid ity is not cbj.ctlonoble to fisherm en (they may even welcom e it) it is less
conducive to, if not incompatible with, sw imming . Sw imming in th, river has
consequent ly declined, and has been replaced by sw imming pools. (See Figure 4.)
Boating has likew ise all but disapp eared with th. advent of moto r boat ing. The
existence of several shallow-water rapids makes motor boating difficult except
during periods of high water on the Meram.c or on the Mississippi.3

in spite of th. changes in the recreational use of the M.ramec discussed above,
the basin still experiences considerable use. The types of use at the present time
and In the areas which receiv e such use ore described an the following pages .

• Present-Day R.crsational Us. of the Meromec Basin

Recreation is even now one of the major users of land in the M.ram.c Basin.
This raglan and adjacent parls of the Ozadc, provide on outlet for much of the
recreational neec~-of the people of the St. Louis area. Th. reasons for this concen-
tratlon of recreation activity In the sout heastern quadrant of the St. Louis area
have bun reviewed In the previous section. Large-scale scenic attractio ns do not
abound In In. Meramec -- there are no mountains, glaciers, waterfalls or seashores.
Specific attractions are few in number. The mast notable and unusual scenic attractions
are the mansrous caverns and springs for which 11w Ozarks are famous.

~Both visual Indicators (see Figure 3 and photographs in Volume I, Chapter 1).
and IabOWtOV1 lists of water samples token during 1%O-61 have confirmed the
fact that same grovel dredging operations do increase the turbidity of water dawn-
stream. A more comp lete analysis of the effects of âsdglng on water quality and
details of the Meramec Basin Risea,ch Project waler quality survey are contained
hi appendices to Volume Ill, Chapter 4 (Woter Quality) and Volume III, Owptsr 5
(Recreation).

from the Mississippi create, a umoath pool which receives ccrald. Lie
use from motor boaters.
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There are 12 springs of the first magnitude (having an averag, flow greater
than 100 cubic feet per second, or 64,000,000 gallons per day) In the Ozarks.
Although most of these springs are found in the Current River Basin to the south,
one, Maramec Spring, is located within the Meramec Basin. About 30 smaller
springs ore also located in the Meramec Basin .~~ (See Figure Sand Table 1.)
Because of the small areas involved, these scenic resources can easIly become
overcrowded. The carrying capacity of these springs (the number of visitor-days

or sightseer-days whIch can be accommodated) is therefore limited.

Coves
Th soluability of the limestone bedrock which underlies most of the basin

and gives rise to springs also is responsible for the formation of numerous coves.
Mere than 400 known. caves are reported in Missouri, and approximately ~~ of
these are in the Merainec Basin.5 (See Figure 5 and Table 2.) Thre. of these
coves are commercially operated and are easil y accessible from HIghway 66. Most
of the others are mars isolated and ore visited mainly by spelunkers and hikers who
ore willing to undsigo some discomfort in order to visit “wild” coves. The commu~iol
caves are lighted and provIded with wølkways so that they can , and do, accomw~1oM
o faMy large number of visItors. The number of persons who made trips through Onan’
dog. Cave near L.asburg, Meramec Caverns near Stanton, and Fisher’s Cave In
M.rumec State Park, was reported to be slightl y under 300,000 in 1960. Perhaps
another 100,000 200,000 persons make use of other fac ilities ~ lcnIcklng, camping,
etc.) at Meromec and Onandaga Caves.

Other affiactions
With the exception of these specific attro~tlons, the main reasons for the

4H. C. Beckman and N. S. Hinchey, The Large Springs of Missouri, Second
series, Vol. 29, Missouri Geological Survey and Water Resources, ReHo, 1944, Plate 1.

5J. Harlan Bretz, Caves of Missouri, Second series, Vol. 39, Missouri GeologIcal
Survey aid Water Resources, Balk, t95~6, pp.1’4. The list Includes 437 caves and t he
esther points out that many more probably exist. A cove Is defined as ‘a natural
r cavity In rock whk h may is, penetrated for an apprecieble distance by a Imman ’
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TABLE 1

P LARGE SPRINGS IN THE MERAMEC BASIN

SPRING COUNTY LOCATION ON MAP
Beaver Crawford A
Blue Crawford B
Blue Grass St. Louls C
Brook Phelps D
Brown Dent E
Cold vVashingtan F
Collins Crawf ord G
Elm Franklin H
Elm Crawford
Evans Crawford J
Foiling Franklin K
Hopenwell WashIngton L
Howes MIII Dent M
Indian Crawford N
James Crawford 0

Frank! In P
Lake Dent Q
McDade Crawford R
McIntosh Crawford $
Meramec Phelps T
Mint Dent U
Onundoga Crawford V
Racing WashIngton vV
Richart Crawford X
Roaring C10v,ford
Roaring Franklin Z
Rock St. Louis AA
Rott Rood St. Louis BB
Steelville Crawford CC
Westovs r Crawford DO
~~odIock Crawford U
Approxlmate overage flow 0-99 cubIc feet per second (6-64 aiuhlo n
gallons per d ay)

•~~~~~~ g a •  overag, flow 100-349 cubic f.t per second (65-225 mIllion

— per day) 
_ _  _ _NI others have an approximate average flow less thai 10 cubic feet per

.eoonJ (6 mIIflon gallons per day)

Ssurce: H. C. Seclesci and N. S. Hinchoy, The Large Springs .1 Missouri,
hosed Series, Vol. 29, MIssouri Geological Survey aid Water Ramurces,
Belle, W’~~~i, 1944, Plate I.

_ _ _  
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TABLE 2

KNOWN CAVES IN THE MERAMEC MSIN

COUNTY CAVE LOCATION ON MAP COUNTY CAVE LOCATION ON MAP
CRAWFORD Onondaga 1 GASCONADE none

Bat 2
Bear 3 JEFFERSOH unnamed 29
Cathedral 4 3Fault 5 PHELPS Castlemans not located
Puckett 6 Lenox 30
unnamed 7 Marcehlus 31
unnamed 8 McClure 32

DENT Guthoerl 9 St.James Tunnel 33
Indkin Hill 10 Shelton 34

unnamed 35
Saltpeter 12 Uflfl
Short Bend 

not Io~~ted1 ST.FRANCOIS unnam ed 37
unnamed 14 unnamed 38

FRANKLIN Fbher 15 ST .GENEVIEVE none
Meramec Caverns 16
Bat 17 ST.LOUIS Rankln 39Bear 18
Eddy 19 WASHINGTON Alum not located4
Greene 20

Green s 40IndIan 21

Mushroom 23
Sheep 24
Walker 25
unnamed 26
unnamed 27
unnauied 23 unnamed not located

A developed commercIally-operated cove
1 Located on Msromsc RIver north of idem
2 Located ~n M.ram.c State Posk
3 Located on Meram,c Springs quadrangle
4 Located In Iii Iviow Valley
Source, Irate, J. Hod.,, Caves of Misso uri. Second Series, Vol. 39,

Missouri O,ological Survey £ Water Resources, RoIl., 1956.
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continued popularity of the M.ramec Basin are its pleasant wooded slop es and fts
clear strea m. The woods, however, are in some places rather scwbby, and
generally have a fairl y dense underbrus h dur ng the summer . This tends to make
them less usable for recreation . The wooded areas which lack water can be used
for sightseeing , hiking, hunting, camping, and picnic king. However , even

these activities are made more pleasant by the presence of water. For othe r activi-
tIes, such as sw imming , boating, water skiing, and fishi ng, wate r is an absolute
necessity. As a resu lt of the desirabili ty of wate r, o t d because in the Ozarks the
valleys ore more attract ive than the rWges , most of the recreational acth,ity of
the Meramec Basin is concentrated near the rivers .

The climate is mild , and results in a fa irl y long recreation season. (For
further discussion of recreation ~.nd climate , see Volume Ill , Chapter 5.) The
mi ld cl imate also precludes extens ive winter sports -- although one ski slope
has been developed in the hills near Pacific within the past two years.

The Musium of Transport.near Klrkwoodattracts 120,000 v Isitors annually,
but wil l prcbcbly be moved in tho near futu re to a more accessibl e locati on. Other
attractions inc lude several mills, many of w hich are rap idl y falli ng into disrepair.

Land ownershi p
Land used for recreat Ion con be generall y c lassified into three categories

on the bash of ownership. Public land is that owned by governmen t agencies (or

other organizations) and open to all the publIc . SemI-pub lic land is that owned
by organizatIons for the use of members of th, organization. Pr vate land Is that
owned by prIvate Individuals to be used at their discret ion . This private category
Includes both commerc ial (operated by Individuals or groups for a profit) and non-
commercial (maintained by IndMduals or groups for the ir own use and the use of
friends).

PublIc land
The largest block of publicly-owned land Is admlnlster.d by the U. S. Forest

Serv ice as part of the Clark National Forest . (See FIgure 6.) The major port of

V.
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the Clark National Forest is located south of the basin boundarIes, but approximately
400,000 acres are within the National Forest boundaries In the Meramec Basin.

t However, only abcut 195,000 acres ore actually owned by the Forest Service --
about one-half of the land inc luded within the Notional Forest boundary F~
the basin. Although most of the land Is relatively undeveloped for recreation, several
camping and general-use sites hove been developed. In spite of the larg, acreage
Involved, recreational use has been light because of the distance from St. Louis and
the type of recreation being encouraged.

The Missouri Conservation Commission owns three tracts of land in the M.rcinec
Basin. The largest, most distant from St. Louis, and least used (less than 10,000
visitor-days In 1960) Is Indian Trail State Refuge . Located near Salem, it includes
more than 13,000 acr s of land -- mostly upland with very little water (although
a fish hatchery is located there) . Somew hat more access ible from St. Louis is the
Huzzah WildlIfe Reservation at the junction of Huzzah Creek and the Meromec River.
Tb. 6,000-acre tract contains much upland, but also has considerable frontage along
the Mer.n.c RIver S Huzzah Creek, and Courtois Creek . Hunting, fishing, and
camping are Us major uses . VisItor-day attendance figures are not available, but
the area is known to receive moderatel y heavy use by hunters and fishermen. Much
closer to St. Louis Is RockwoodsReservation. As shown in Figure 6 it consists of
two section,. (A central, connecting tract is to be developed by the St. Louis County
Deportment of Parks in the near future.) No major streams are included within the
more than 3,000 acres of the reservation boundary area. However, a natural history
museum and numerous nature trails through the rugged hilli proved enough of an attroc—
tlcn to draw 38,500 vIsitor-days In 1960. These tracts along with Babler State Pork
to the north, are part of the green belt proposed by the St. Louis County Planning
Commission for the western end of St. Louis County. The Conservation CommissIon
also owns several scattered small tracts in WashIngton County known as Meramsc
State Forest . Us. of these tracts is light.

The MissourI State Park Board operates two parks In the Meramec Basin --
M.i~.m.c and Washington State Parks. Meranec State Park contaIns 7,150 acres

P 
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Includ ing severa l miles of frontage along the Meramec River; Washington State
Park consists of 1,100 acres , including some frontage along the Big River and
Mineral Fork. Both parks have a dinIng lodge, cabins , camping facilities, --
generally we ll developed rec reation facilities. The 1960 attendance at Meramec
Park was 390,000 visitor-days ; at Washington Park, 138,000 vIsitor-days .

Two other public areas, Morasnec Spring Park and the Missouri Botanical
Garden Arboretum, deserves mention in th is section . They ore operated by private
organ izations rather than government agencies, but since they ore open to all the
publIc , they are included in this secti on as public land . Maramec Spring Park,
operated by the James Foundation , is located near St. James at the junct ion of
the Meromec River and Dry Fork. It includes the largest spring in the basin, the
ruins of same old iron furn aces, plcólc facil it ies, fac ilit ies for trout fishing In the
spring branch , and same frontage along the Meramec River. Same 280,000 vIsito r-
days were recorded during 1960 In th is 1,600 acre park.

The Missouri Botanical Garden Arboretum near Grey Summit also contains
abaut 1,600 acres , port landscap ed and part in its natural state. Attendance figures
are not availabl e, but use is relative ly light.

St. Lou is County operates Iwo parks in the Meramec Basin . Buder Park
(near Valley Park) has a short frontage along the Meramec River , some f lood plain
land, and same upland. It is used primar Ily for picnic king and organized sports.
West Tyson Park (near Times D.)~~~ is oil that remains of a park which originall y
Included the Tyson Ordinance Reservation . It is relativel y undeveloped . The 2,000
acre OrdInanc e Reservation has been declared surplus by the federal government , and j
will be purchased by St. Louis County for recreational purposes when It becomes
available. Plans for the development of trac t of about 1,500 acres located between
the two sections of Rockwoods Reservation have been prepared by St. Lou is County.
This park, donated to the County by the Greensfelder Fou,,datlan, will contain
several enall lakes. NeUher of these two proposed parks has any large streams within
its boundarIes.

_ _ I
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Many of the communities within the Meramec Basin have parks for the use of the
communIt y . These are generally small and of only local hnportance, and are not
Included in this l ist ing .

Semi-public land
Many organizatio ns maintain recreation facUlties In the Meramec area for

the use of their members. The number of such organizatio ns is undoubtedl y quite
large, and only a few of the molar ones will be listed here .

The Boy Scouts hove faciliti es In three differen t areas . The largest , (about
2,500 acres) and nearest to St. Louis, is Beaumont Reservation between Valley Park
and Eureka . The other øoy Scout camps are Lion’s Den in Jefferson County (outs ide
the basin), and Irondale on the upper Big River . The YMCA maintains cabins and
vocation facilities (inc luding faci lit ies for a large varie ty of water sports) on 500-acre
Sunnen Lake near Potosi. Many church groups maintain youth camps in the area.6

Numerous fishing and hunting clubs , sportsman’s clubs , and the like, maintain
facilities for their members in the Meramec Bas in. These generall y involve small
acreages .

PrIvate recreation fac il ities
Within the private category, commerc ial facilities usually take up larger blocks

of land per individual unit, but the total amount of non-commercial priva te recreat ion
faciUties is probably fa~ larger than the commercial private recreati on facilities.

Not mare than five or ten real resorts are in operation in the Meromec Basin.
Møst of these are located in the upper bas in near Steelvi lle (see Figure 4.) The
proper ly usually includes frontages on one of the major streams, generally the upper
Meramec or Huzzah.

Several “beaches” operate along the major streams; for example, Minn.haba
Beach in Fenton, Twin Rivers Beach near Eureka, severa l beaches on the Big RIver
near Cedar Hill , and several on the Bourbeus. River near Union . These beaches

6Fos a listing see the Health and Welfar e Council of Metropolitan St. Louis .
Camp Directory. St . Lou is, 1961.

~.r. _ _ _ _ _ _ _  
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generally provide swImming, fishing, and picn icki ng. The beaches In the lower basIn
have been large ly replaced by sw imming pools. (For example McConnell’s Sw imming
Pool in Klrkwood; formerl y Klefer ’s Beach.) Swimming pools abound in southwest
St. Louis County, and most of them are to be found near the Meramec River . (FIgure

4 )  There Is a cluster in Jeffer son County near the paint where H ghway 21 crosses

the Meramec, another cluster in Fenton, and one betw een Kirkwood and Valley Park.
Priva te non-commercial establishments range considerably in size; from the

very small fractIon of an acre to several thousand acres . Most of the private facill-
ties fall in the former size category. Alm ost Invariabl y these private recreational
facil~ ies are located near a major stream . Large numbers are located along the lower
Meramec between Kirkwood and Glencoe, at Pacific , and along the lower Big
RIver below Cedar Hill . Most of these are used on weekends during the summer
although in many cases they have been converted to permanent residences. (See
Figure 1.)

The Future of Recreation In the Meramec Basin

What Is the recreational outlook for the future in the Meramec Basin and
St. Lou is area? It is dIfficult to provide a definitive answer to this questi on because
accurate evaluatIon of th . future demand for outdoor recreation and the supp ly of
recreation facilIti es require reasonabl y good predictions of future soc ial and economic
condit ions. Cons iderable uncerta nly is invo lved in the pred ict ion of these condItions
40 years, or even ~~ years, in th. future.

Future demand for outdoor recreaflon
For example, w hat will be the changes In the leve l of Income, In the amount

of leisure time available , In the ability and inclinatIon to travel, and In the number
of persons living in the area? If these basic questions about populat ion, Income,
leisure and mobIlity can be answered, a second set of questions -- about the
preferences of potential users of the Meramec BasIn -- must be answered. How
wil l people prefer to spend their Income and leisure time ? This is a most diffic ult
question wh ich can probably best be answered by observing past trends, extrapolating

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~
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them Into the future, and perhaps modifying this with one’s own ju4nent as to what
I. likely to happen In the future . Will outdoor recreation continu, to grow, will
wat.r-bai.d recreation contInue to be such a prominent part of outdoor recreat ion,
or will thes. activiti es be superseded by other entertainment such as movies, tale-
vision, concerts, or spectator sports? All of these factors will Influence future
trends in the recreation characteristics of Hi. Meramec Basin and the St. Louis
region.

It Is estImated that by the year 2000 the population of the St. Louis Metro-
politan Area will double. (See Volume II, Chapter 1.) The population increase In
the non-metropolitan portion of the basin w Ul be more modest. The over-all effect,
huw.ver, will be an approximate doubling wi thin the next 40 years of the number
of users (or potential users) of the recreational resources of the Meram.c Basin.

The changes in Income of these potential users during the next half century
are difficult to predict with accuracy. However, it is safe to say that real disposab le
personal Income should continue to increase. Most estimates agree on a doubling.

a result, the abIlIty of people to particIpate in, and pay for, outdoor recreation
should Increase.

Increase In the amount of leisure time avaftable to potential users of the
Meramec Bailn’s recreation resources should serve to increase the amount of use which
these resources wIll rSceive. The concensus among sociologists Is that the work-week
will cont inue to decline -- mid should dw Indle to approx imately 30 hours by the
and of the c.niury. ThIs represents a decrease of approx imately 25% In the hours
spent at work and an Increase in th. amount of leisure time available . There is
lass agreement concerning the form this reduction in work.wesk will take -- whether
the woile .week .wllI be reduced to four days, or whether the number of wo rk-days will
remain at five and the number of hours worked per day will dec.ease, At any rate,
Wi. amount of thee availabl e for the pursu It of such leIsure-tim. activities as outdoor
mcreation will Increase.

increased mobility of Mericans will also contribute to greater demand for
outdoor recreation . It Is estimated that In the next 20 years sizable incr os s inI 
_  

_ _ _
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St. Loulsans’ ability to travel will take place.7 The per capita car ~~ner.hIp is
expected to increase about 15% (from 300 cars per 1,000 population to 350 cars per

t 1,000 population). The number of trips per car is also expected to increase about
15%, and the number of miles per car Is expected to Increase somewhat more . The
net effect Is an Increase In the annual number of St. Louis vehicle miles traveled
from 7,000,000 (In 1957) to an estImated 23,000,000 in 1980 — a three-fold
increase. Further Increase. will probably take place by the year 2000.

Predictions of ciwuigis In consumer preference (how income will be spent)
are much more difficult. Ikmever, It ~~~~ safe to say that preferences for outdoor
recreation will continue to Increase (as u,banieatlon continues to Increase). There
Is some Indication that the IuemeriJG~a growth experienced by water recreation In
recant years is tapering off, but no defInit, trend is yet discernoble. If this tapering
off doss Inde.d occur, It would Indicate not a decline In water-recreation, but
merely a growth which was less rapid than in th. past .

Future supply of recreation facIlIties
Still another very Important factor is not concerned directly with the demand

for recreation. Its concern Is the question of how people might react to supplying
die facilities to meet this demand. What decisions will be made by private or public
groups concerning the action necessary to make the full est use of the recreation
potential of the Meranec and to satisfy the needs far recreation hi the St. Louis area
mid the M.romec Basin? We might consider the future of recreation in the Mercenec
on the borIs of Iwo possibl. alternatives -- one In which things contin ue pretty
much as they ore with no Iar~e-scale public planning, and the oilier in Which public
agencies work actIv~,’ to provide the framework necessary for the achievement of the
meximum bensfihi to potential recreation users.

Under Iii. fl,st assumption -- no public measures — the future Is lilcely to be
±c~~ lou .l y by trends which.,. already apparent. Nscr.atlonol use of Ike lower
basin will cantinu. to decline. Boating and fishing will continue to be impu.te.uI

7’
~MIb..r Sailli arid Mac lots, F~tu,, Highways and Uuban Growth, New h aven,

Came., 1%1, p. 195.
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In the middle arid upper reaches of the rIver, and 1k. dsvslopurent of more
cc._.c sat resorts hi th, upper reach.. of the river Is also likely. Organizational
and public use of the area might likewise Increase somewhat. However, Increased
utilization would be limited by (1) poor water quality In the lower reaches, (2)
lock of planning and control which, In th. past, has resulted In low-grad, develop-
mont, and (3) the limIted amount and types of water surface avaIlable for recreation.
Much of th. land has little utility for recreation because of the lack of water. The
water surfaces which are available will permit only a limited range of recreational
activities. ir a result of these three factors, people will continue to joumsy
greater distances In search of suitable water recreation facifi t les (to places outside
the Merom.c Basin), or will choose to forego sane portion of the outdoor recr~rtion
diey might otherwise enjoy.

If, an the oilie, hand, steps are taken to promote planned recreational
dsvelopnent In the public interest, present trends may be reversed or at least
modified. The complete range of problems and pousa lllt les Is discussed at greater
length In Volume Ill , Chapter 5. Some of the more important results of suchit pro -
gram, hoiwsver, will be briefly mentioned In this pamg. pk. Regulation of sand
arid grovel dsedglng activities would help to Improve water qualIty and landscape ¶
quality In th, lower Meramec. Effective controls ose also needed to rehabilItate
older recreation areas which have become dilapidated, and to prevent unsuitable
dSVS’)pI’L,I of new cram. hm Intensified public land acquisition program would
help to Insure public acce, I. sosre of the more attractive stream shorelines within
tire bashi. Development of one or more reservoirs of vary ing sizes would help to
satbfy this segnss* of the ~~~ond for outdoor water recreation at a location class
to tire source of dimmid. Depending upon the locat ion of such reservoirs,
benefitial effect upon the economy of the Merrinec Rosin would occur, hr addition,
• reservoir easily acca.s~ le from St. Louis would make that area a more
4ec: In which to Dv.. The OppOr~m1tISS for development of the recreation

-
~~~~ resources of tire Msrimsc Resin overdusdaw all of the oilier pous~ le aspects of

~~~~ resource dev* pmunt hi the basin.
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Chapter 5

MINING
P Summary

Mining was once the dom inant acti vit y in the Meromec Basin, but has declined in
recent years . However , recent minera l discoveries point toward the renewed importance
of this aspect of the basin’s economy. At the present time , mining Is of major importan ce
only in the southeastern part of the basin; future mining developments will probably be
more widespread . Lead Is presentl y the mos t important minera l in terms of value of
production. Barit., clay, sand and gravel , stone , and Iron are also Important. (See
Figures 1 and 2, and Table 1.) The Bonn. Terre-Fla t River region is the world’ s leading

• had-producing area . The value of mIneral production within the Meramec Basin is
presently about $40, 000, 000a year (excluding St. Louis and Ste . Genev ieve counties).
Einploym.nt In M.ramec Basin mineral industr ies In l9~0 amounted to about 4,000 persons.
The trend in mini ng employment has been downward because of s lightl y decreased pro-
ductlan and because of increased mechanization of mIning operations.

New mineral discover ies, primarily Iron and lead, will prov ide new employment
o~~ortunIties . Several important discoveries have been made. Prospecting continue s
on a large scale , and more discoveries can be expected. The two new lead mines can
be expected to boost mining employment In the basin by about 10%; the Pea RIdge
iron mine will provide an additional boost of about 20%. With the possibilIty of several
additional Iran mines In operat ion, employment in iron mining alone might well sur pass
the present employment In lead min ing.

If It is assumed that present technological factors governing steel making wi ll
continue, proc.sslng of the iron ore into steel will not eke place In the Meram.c Basin.
Port of the ore will be processed in St. Louis (or In sites along the Mississippi south of
St. Louis), and part w ill be shipped to other steel making centers in the United States.
If, however, a procau to permit direct reduction of Iron ore into iron and steel Is perfected,
steel making faciHifes In the vicini ty of the iron mines are a defInIte poss ibilIty . This
would further Increase employment In the basIn rasulting from the mineral discoveries .

Mining will therefore became an Increasingly Important aspect of the basin’s
economy. The .rrac t degree of importance remains to be determined, and will depend
upon the nature and extent of new minera l dlacov.ries as well as development In Iron
and steel technol ogy.
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Part 1. ROCK AND MINERAL COMMODITIES
• Introductory rCemarks

This report has been compiled and written by the economic geology section of
tho Missouri Geologkal Survoy at the request of the director of the Meramec Basin
Researoh Project.

The purpose of this report is to evaluate the future potential of the minin9 Inclustiy
in the Meramec River ~o.In.

• Th. report Includes a brief summary ci the general geology of th . basin , the
geology of occurrence of each mineral commodity, maps showing producing areas, pro-
duct ion stat istics and tren is, employment statistics , and a brief summary of the future
potential of each commodity.

&ata on produc ing areas and local ities were assembled from Info rmation on file
at the MissourI G.olaglcal Survey . Froduction statistics are taken from the U. S.
Bur.au of Mines data sheets, employment stat istics from the State Mine Inspector’s
Reports, and general data from the U. S. Bureau of Mines Industry Reports.

(
~.ne,al (~eolca~ of the Me,am.c Basin

The Meremec Basin Is located hi the northe rn flank of the Ozark Dome. The
over which the slwmss flow In this area range In age from Precambrian to Penn-

sylvanian, and consist of granite and felslt., dolomIte and limestone, sandrtono,
shale, and clay.

Prwunbrlan granites and fels ites are exposed in th, southern part of the a ra,
whereas Cambrian and Ordovlclan dolomIte. underlie the major part of the area except
in the extreme east end where Mhslsslpplan and Pennsylvanian shale. and cloy are the
principal bedrock types. Pnn~jIvanlan hales and ciays alie ferns the bedrock In much
of the northern part of the basin.

The mnbrimi grenltes occur as isolated knobs which rise abas. the general
level of the southern part of the area. These knobs ore surrounded by sedimentary
rocks whIch ~ p sharply away fran them. Northward, away from the granite knobs,
th. sediments los. their sharp Initial dip and ~

p very gently to the no.lh and earth-
-,.

~~, 
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• The older sedimentary rocks are mainly dolomite., with thin shale. and few
sansistones. Many of the younger rocks ore Pennsylvanian shale. and ciay., with a
few sandstones and I inestones.

The region Is cut by a few northwest-southeast trending faults whic h have small
displacement but which exercised considerable Influence on the deposition and pre-

• servatlon of many of the mineral commodities in the basin. Many economically important
mineral and rack commodities are present in the Meranec Basin area, aid the followIng
section discusses individually their many aspects arid how they Influence th, economy
of the area In which they are mined.

• Non-metallic Commodities

San te
Al l banlte produced in Missouri during the post three years has been taken from

mines operating In the Meranec river basin. The production has cane entirely from

Washington and Jefferson Counties, where barite has been mined In such quantities
as to place Missouri first In banite productIon in the United States.

Although banite is fcund In most rock formations In the state, It occurs hi

commercial amounts chiefly In the Potosi and Eminence formations or in their erosional
residuum. These rocks are Cambrian in age aid are composed mainly of dolomite and
dolanitic limestone. The Patcsl formation is characterized by the dark color and
o,~~Jc odor of the coarsely crystalline dolomite aid by th, presence of abundant
quartz druse on Its surface. The erosional residuum ci the Petal formation is deep
red or maroon and 1. heavIly loden with the resistant d,sise. The EmInence formation
is generally differentiated from the underlying Po asl formation by Its lighter color,
Its lock of abundant quartz druse, and by It. large dolomite rhombi, so outst~.1dhi g In
relief an a c,a~~~, pinnacl.-ihop. d weathered outcrop. Eminence residuum Is light
to dark brown aid contains white and gray charts, but very little quartz druse.

hi the WashIngton-Jefferson County area, the workable berite d.po.Its an.
found In the residuum overlying berM~ck. The heaviest concentrations are usually

— 
fiosred near the contact zone between the Petal aid EmInenc, formations, San te, chert,

~~~~~~ ~~~~~ i•~~~:~’ ~~~~~~~ ~~~~~~~~~~~~~ - 
-
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and clay were left behind when the more soluble carbonates were leached away by
ground water, and concentrations of barite were left In the residuum. The mineral
occurs as chips, nodules, and masses, some weighing hundreds of pounds, and a rich
deposit occurring in residuum as much as 30 feet thick may yield as many as 500 tons
of concentrate per acre. For profItable mining a yield of 6% barite per cubic yard
of one dirt, or 200 tons of borite concentrate per acre foot Is desirable.

San te is mined at superficial depths, zero to 30 feet, by open pit methods. A
power shovel strips off the overburden and then removes the pay dirt to trucks which
maluso short haul to the mill — usually centrally located between several areas where
mining is going on. The ore is washed on a grizzly and large chunks are sledged. The
soft bonite is broken and screened away from the harder, more resistant clients. The barite
screening. pass to jigs where they are further separated from the gangu.. The resulting
concentrate passes to storage bins •

Uses of bonito are myriad but it is chiefly used as a high—density constituent of
&UUng muds. Bonito Is also used in plgo.nts such as llthepon., and In the manufacture
of many industrial chemicals.

a borite producer since about 1850, MissourI leads the nation In total pro-
duct ion, Wars and depressions have Influenced output, but until the last decade
production and profit has generally increased. Because the chief use of barite Is as
o constituent ci drilling mud, the consumption of this commodity Is directl y related to
the intensity of all exploratIon. Exploration programs rise and fall with the fluctuations
ci the world oil market and as the past decode has been difficult for the oil industry, It
bar been so for bonito producers as well. Usted on the followi ng page ore th. production
and employment stat istics for borite Ion the past three years.

I

_ _ _ _  _ _ _ _  _ _ _  ~~~~~~ _ _ _ _ _ _ _ _  

r ~~~~~~~~~~ 
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Table 2

j
~
. BARITE PRODUCTION, MERAMEC BASIN COUNTI(S

Men Average
County Year Tons Mined Value Employed Waii/day

Jefferson 1958 a a b b
1959 a a b b
1960 363 $4,719 b I,

Washing ton 1958 140,246 2,663,614 b b
1959 288,154 3,915,660 b b
1960 177,7W 2,583,101 b b

I Totals 1958 a a .297 b
1959 a a b b
1960 178,W0 2,SW,820 b b

°Ag .~~ withheld to avoid disclosure of confidential Information.
bNat available ,

Mcst bonito producers have greatly curta iled operations and only major producers
are mining at present . Exploration is at a minimum and should Increase but littl , as
the areas of potential have been hand dug by hundreds of miners over the years with
the result that exploration becomes a matter of obtaining the mini ng rights to areas
where barlte-nich residuum is already known to be. When an exploration program is
conducted, the mast widely used method Is backlios trench ing. This is especially
odop~~ le to Missouri deposits as they are sha llow and chiefl y found In the unconsolidated
res iduum.

With depletion of the high BaSO4 - low Iron deposits In the kichwoo ds area, which
were used chiefly for chemical manufacture, an increas Ing percentage of Missouri
bonito Is consumed by the oil industry. More than 80% is now so used. At the present
,ate of consumption , Washington County barlte may well be produced for another 20
years, but with the advent of new methods for recovering economic fines from old
telling. dumps, production could continue for many additIonal years as well.
Chsts

Chats, cons isting of limestone, dolomite , felsite, and granite waste rock from the
I..d, zinc, and Iron miies, one stockpiled In St. Froncois and Washington counties In
themlne areas,

_ _ _ _

T * r ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~W
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The limestone and dolom ite Is princ ipall y waste rock of the lead and zinc areas
mined out of the Bonneterre formation. The granites and f.Isltes ore Precambrian, and
are associated with the Iron deposits at Iron Mcuntaln and Pilot Knob. When the lead,
zinc, and Iron ores are mined and processed, the waste rock Is recovered and dumped.

The chats are usd In limited amounts by the Missouri Highway and County Highway
Dsparfrnents as rood metal • The chats are of fairly uniform size -- about ai.-fàw* Inch —

• as a result of the crushing operatIon during ore beneficlatlon. Additional grinding of
th. limestone and dolomite makes it suitable for agiton.. A small amount of chats
has been used in the past for raIlroad ballast and as agric ultural limestone.

The future of chats utilization is dependent primarily upon the federal, state,
and county highway programs, since this Is the largest market for the commodity. The
higIw.oy programs are in turn effected by th. vigor of the national economy .

Chat production Is directly related to lead and zinc mining In the basIn. As
mines ore closed In one area, new ones are opened in another , so that chats will cont inue
So be produced In several areas In the Merunec BasIn . The mines near Bonn, Terre are
producing small er and smaller quantities of lead and zinc, but other areas, such as
IndIan Creek and Viburnum , are Increasing In production and development.

Al l production and employment statistics are confidential.

All types ol flm cloy -- plastic, fli nt, burley, and diaspore — were mlned
Ire.. pits in Crawford, Fraiklin, Phelps, Gasconode, Modes, and St. Louis counties.
Production from Gascrmod, and MarIe. was by far the most important. In St. Louis
County a considerabl, amount of non-ref racto ry clays or shales were mined for use In
cement production.

The clays of the Mermnec Basin are Pennsylvanian in age and generall y occur
in brood shallow dsprssslons and smaller circular sink holes in underlying colcor.ous
rodss ranging In age from Mississippian to Ordaviclan. The clays are thought to have
been derived from pre-existlng argillaceous dolomite. and limeston e. which were
wiolbered and removed in sol ution . The insoluble clay minerals were left behind a
a residuum fill in9 solution structures. A cloy depos it may range in size from depress ion

*
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—. -

~~~~~~~~~~~~~~~~~~

-—-‘.
-‘ 

~~~~~~~~~ ~~~~



10

fIllings 300 or 400 feet on a s ide and 50 feet deep to sink hale fill ings 20 feet across

and l0o feet deep. Fire clays, to be of high quality, must occur w itho ut any slg-
nificant gangu. minerals or chemical Impurities. Clays or hales used for cement
manufacture may occur In ccmblnatlon with Iron up to ó%, magnes ium up to 4%,
organic material, and some sand, and still be acceptab le.

Whereas years ago, some deposits were mined underground, particularly when
associated with a marketable coal seam, extraction today Is carried out by open pit
methoá. Clay benefk lotion Is not practIced other than blending brought about by

• weathering In layered stockpiles.
Flrecloys mIned In the area are used chiefly In the production of refractory brick

and castables to line blast and open hearth furnaces in steel mills. This dependency
upon the steel industry (approximately 6~~ of the total production is consumed by
steelmakers) has caused the refractory Industry to cut back production considerably the
past three years as a result of the slowdown in steel production. in spite of this, mining
and stockpiling of fireclay has contInued to increase as well as has the mining of clays
for cement manufacture. Employment data, shown In Table 1 for the firecloy Industry,
thou a substantial decrease In employment, indicating that, while production has
increased, the clays have come from fewer phi. This Is controlled by a quota system
by which the refractories companies control the types and amounts of clay sold So then
by Independent ccntr~ct miners.

Clay reserves vary depending on theIr use, In the refractories Industry a grad
deal of flint and plastic clays are used. High alumina clays, while vital constituents
of fire brick , ore used In much smaller amounts. Intensive eiçlomtlon and mining
pr4~..,.s during the past Iwo or three year, have Indicated there will be a severs shortage
offllnt clays ln the n.ar fulure. A crltlcal shortageofhighalumlna clays already
xhts, and bauxite. are now being shipped into Missouri fran (~eorgla and British

Guiana to supplement the faltering supply. Koolins, alio fran Georgia, are being
employed. Plastic clay remains a, the only fIr.clay .tIll in abundance in Missouri

Although, in the long nHl, these clays are In short supply, the vigorous mining
of Ike pest few years and curr nt dspr’smet~ conditions In the refrauctorles Industry he.

_ _ _  _ _  _____________ I
~~ _ _ _ _ _  

_ _ _  
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Table 3

I CLAY PRODUCTION, MWMEC BASIN COUNTIES

WIN AVaAGE’
COUNTY YEM TONS MINED VALUE EMPLOYED WAGE1bAY

1958 65,930 $884,416
1959 *IVB 831,643
1960 114,244 fl0,958

hWIes 1950 72,646 363,722
*959 93,136 318,224
1960 a a

O~~fsrd 1950 a a
• 1959 a a

1960 a a
Fv~~d1e 1958 a a

1959 30,772 224,353
a 0

$I4 1958 0 0
1959 a a
Iwo a a

• k. Iauh *958 293.845 316,224
1959 298,138 288,214

• — 1~~~ 353,293 345,945
Tetuk 1950 441,911 1,585,W0 110

1919 683,252 1,W3,1% 131 11.38
1960 644,550 1,935,267 65 13.25

‘Rguns wllithald to evold msclasure .1 confid ential information .
1tiusIudlu~p c:~~ it Industry.
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caused a build up of large stock piles. This has resulted in a virtual cessatIon of cx-

plorotlcn for f ireclay In these counties and only token crews ore In the field, mainly
So fulfil l current lease oblIgations.

Claystone and shale reserves for cement manufacture are plentiful and the mined
product Is utilized almost as fast as It Is removed from the ground .

The future of the clay industry in the Meramec BasIn Is extremely comp lex.
Production of cloy for cement manufacture is contingen t upon the health and growth of
the const ruction bus iness in this country. Flreclays are not so simple. Sales of the
finished product are depressed, and the raw materials , the clays , vary In supply with
each type. Increased sales of refractory products, dependent as they are upon the steel
indust ry, are best focilitated by an accelerated defense effort. Recent events Indicate
such a condIti on Is about to come to pan. In this case, sales of refractories will Increase
and cloy production will at least mainta in its present level. Other factors help cam-
pllcate this picture. Reserves of high alumina clays are particularly short and manu-
facturers are being forced to ship them Into Missour i at great expense from areas where
subsidiary plants already exist. The time may come when transp ortation costs will dictate
closing Missouri plants and moving closer to the source of supply. Also, the direct
reductIon process for beneflc iating Iron or es enables the blast furnace stage to be by-
poised In steelmaklng. This process is cheap and efficient. Acceptance could
eliminate almost 4~~ of Ike market for r.fractor les. In this event, new uses must be
developed for these clays. Some companies have already entered the “space age” market,
others have begun to produce sewer tile as a high profit Item with a large and ever
grow ing market. It appears, then, that the futur, of clay mIning In the Merenec Basin
k dsf 3d.nt on the procurement of adequate reserves and on development of new and
expanding markets for these reserves.

Granite
Granite Is quarr ied fran only one local ity In this area — near Groni tev ille in

Iron County. The rock has been quarried for many years, and has been noted for Its

-~~~ fine quality as a rough constructIon and monument stone . On. interesting feature of the
Mimourl granite industr y Is that about ~~ of the rough monument stone Is shipped So

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~;‘T~• ~~Y~~9~• • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— ,

T 1  
~~~~~~~~



- - -- — - - -

13

- - 
New England where It Is In demand as a contrasti ng stone wIth the gray gronites of

H ~ Vermont and other New England states.
The granite Is an lgnecus rock occurrlng chleflyas kncbs, which rlse obove the

general leve l of the land. The rock Is generall y red in color, and the joInt spac ing
is such that large blocks can be quarried. These large blocks are removed and token
to the processing plant where they are cut Into many sizes and shapes. Polishing arid
trimming Is done when required, and the rock is then shipped out.

.Mst granite Is used for monumental stone, and smaller quant ifies ore used for
buIldIng stone and rip rap. Table 4

4.3R~ NITE PRO~ LJ CT1O~ , MER.AMEC BASIN COUNTIES
Average

County Year Tons Mined Value Employed Wag fday
Iron 1958 3,987 $259,642 40 not avaIlable

1959 2,856 -—- 40 not available
1930 3,997 233,340 40 not available

The future of the granite Industry In the basin is chiefly dependent upon its
centinuing use for heiiátones and monuments. ft.. consumption for this use Is faIrly
w.tant , real growth hi the insrstuy must come fran using granite for other appllcatic s.
Wider use of the rock as a dImension stone for building construction has been the trend
during the part three years and if this continues, a substantial increase in production
may be realized.

Umestase arid dolomite
Most of the rocks .rrpos.d in the Meramec Basin area are limestone and dolanlte.

Crmèrlon dolomites crap cut in th . southern part of the area. Ordoviclan dolcmltes
crop out in the cordial and northern parts, and Mississippian lhnessones are exposed hi
the ~~tirn part of the basin .

The limestones and dolamltes are almost (Ins- lying, wIth very gentle dips to the
neiII. or narthiast. 1k. color of these rocks varies from dark buff to red, to gray, to
nearly white, and the thickness of Iii. various f kns r~~ .s from about 50 feet
to 130 or move.

.1
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r
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Many of the limestones and dolomites are quarried princIpally for use as

crushed rock for road metal ond concrete aggregate . ft smaller amount is used fir
agricultural limestone. The mast extens ivel y quarried formatlan In th . basin area
Is the Jefferson City dolomit., which is quarried in Phelps,. Aarles, Gasconade,
Crawford, Frankl in, and Jefferson counties. Other formations such as the .Joochlm,
Plattin, Klmmswick, Burlington, Keoiwk, Spergen, and St. LouIs are less extensively
quarried, but In sane cases are much more valuable than the Jefferson City dolomIte.
Production statistics are given in Table 2.

• The formations are quarried by open cut methods. After blasting, the rock is
removed to crushers, and then sized and stockpfled for later shipment to users. The
Missouri Highway [epariment Is probably the largest consumer, and lim, manufacturers
next.

Th. future of the limestone industry in the Merarnec Basin area is dependent
principally upon the hIg~way program, which In turn is dependent upon the national
aid world dtuatlon. At this thus, the limestone future looks reasonably good, since 4the state and federal highway programs have just begun to gain momentum . No cut-
back, in the programs are foreseen, and the productian of limestone and dolom ite should
gradually increase over the next few years. Only the advent of war con be seen as
a condItion which would cause a decrease In b oston. production.

Another possible us~ of limestone in this area is for the chemical Industry. Good
qualIty limestone Is present In St. Louis and Jefferson c ountIes , but at the present time
these rocks do not meet the high purity specifications of the chemical Industry. How-
ever, a technology advances, limestones which are now rejected may becom, a source
of chemical rock as new uses and improvements in manufacture of chemicals advance .

Umeston. Is olso used in the steel industry as flux for the open hearths, and the
higher g.c~~ Ibeeslones of the area may some day be used hi this manner.

The reserve of good qualIty limestone in this area is adequate to meet any In
sruu. d predust lous of crushed rock for concrete aggreg*t., road metal, cement

or ogvloulluvel I~~~tone. The several high calcIum f~~~ tkns such

_ _ _  

_ _ _  
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Table 5

UMESTONE PRODUCTION, MERAMEC BASIN COUNTIES

Csun Year Tars Mined Value Men

Crawford 1958 3,821 $ 9,578
1959 1,500 1,500
1 ~~~~~~ 

___ 
a_a

Franklin 1958 104,990 132,398
1959 173,960 183,156

t 1960 140,804 175,617
ken 1958 41,850 41,850

1959 39,705 45,570
1960 38,407 44,603

Jetliner. 1959 50,$93 84,664
1959 393,159 524,485
1960 154,677 190,803

Mules 1958 25,000 30,000
1959 28,W0 41,168
1960 30,900

Phelps 1958 43,519 67,739
1959 28,691 48,176
1960 65,000 90,000

!t. Iranco is 1958 a a
1959 a a

0 0

St. Li als 1958 1,831,958 2,460,332
1959 1,724,181 2,181,358
1960 1,Z7,323 1,412,504-

telek 1958 is b V1 $14.00
1959 b is b is
1960 b b is is

‘Figures wIthiusId to evold disclosur, of confidential information.
___

i
_______________
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a lb. Burlington, Flattln, KlmmswIck , Ste . Cevevieve , and St. Louis, presumably
hove high potent ial far further development, and should the need arise for increased
production , the rock Is readil y availabi.. Llmestones In Jefferson County ore be-
coming Increasingly Important as zoning restrkticns In St. Louis County continue to
encroach upon mining in that area. Same cement producers already hold substantial
reserves In Jefferson County as a possible hedge against the tim. when their limestone
supply must come from areas outs ide St. Lou is County.

Sand and grovel
Sand and gravel Is found in stream and river beth throughout the Meramec Basin .

The larger depodts are found in the M.rom.c and Bourbeuse river beth, and smaller
deposits ore found In smaller st rscans which drain the area. The Merarnec Is by far the
most important sand and grave l producer of the area.

The M.rcxn ec River sand and gravel consists entirel y of flint and quartz , the plus
20-mesh product being exclusivel y fl int, The finer product is quartz groins and small
froge.nls of fl int vary ing In proportions from place to place. The minus 30-mesh
product is usually nearly all quartz, and varies from suban gutar to angular In shape .
in most plac, the sand Is free from silt and clay, but often Is mixed with tie. bark
and twIgs.

From the mouth ci Big [ry Foric near Merarnec Springs to Valley Park, extensive
gravel bars of high quality are abundunt. Maremec sand aid gravel Is in great demand
in the St. Louis area, and In the past It brought a better price on the market than sand
curd gruvel from the MbeIssIppl lvii because It was coarser and sharper.

The most bn~~is,,t use for sand and gravel Is for building purposes, and a fairly
large suucunt Is used in rood surfacing, and as railroad ballast and (Ill • In recent years,
there has been a trend away from sand and grovel In some types of construction, and the
Mhseuri HI~ w.uy &.F..-toent now prefers crushed limestone rather than gravel for
concrete ~~ ,sgute, although grovel Is still used extensively for secondary roué.

Local condItIons and the sIze and permanency of operation are controlling
factors in the selection of equipment used for quarrying and dredging, In general, the

~--_-~ ~~~ - . - ~~ -~~~~~ --~~ - _ _  —~
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sand and gravel Is dug with a dragline, or dredged, either with a suction *ype dm4.
or a bucket lin, or clan shell rig.

Plant portability Is becoming an important factor In the sand and gravel business,
partIcularly in relatlan to highway construction and new communIty development.
Ccmmerclal producers have found it advantageous to have a portabl. plant, so that
the unit Is easily moved back and forth to and from remote areas.

Preparation ci’ sand and grovel for market includes screening, washing, drying,
jigging, and f ine grinding when necessary. The material Is moved by railroad , trucks,
nd on waterways.

— 

Commercial sand and grovel are relativel y low-priced products, compared with
other mined materials. The low price for sand and gravel limits the area of their dis-
tribution since transportation casts may be considerably more than the cost of materIals
at the plant. Thus, local distribution is the general practice in the Industry.

The future of the sand and gravel industry In this area is dependent almost wholly
on the general construction business. Th. bulk of the sand and gravel is used In the
St. Louis area, and future production will is. affected by construction tu ne there.

Upswings in g.nerol business will cause Increased production of sand and gravel

• mar. ~fflc. buildIn gs, plant,, stusets, sidewalks, arid homes wHI be constructed.
Production and employment figures for the sand and grovel Industry are not available
far tius Meromec Basinar.a.

Silica sand
The Ordovician St. Pet., .anthtone is presently the only source of sil ica sand

In the area covered by this report. This formation outcrops in the Ms,anec lain In
e belt sunning through the Pacific area In western St. Louis County southeast through
_____hi Jefferson County. The fo rmation dips gently to Ihe northeast, and mahitaba
e fairly C~ri5tont thickness of ~ to 120 feet.

The St. Peter is a high—grad, quartz sunthtone, averaging more than 98%
It is usual ly white In color, but occasionally contains a small percentage of

kun-exld, whIch stains the rock brown, particularly whirr It Is weathered. The formation

~ ~~wslIy massive, but in some localities it may be thln-4 .dd.d.

‘
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The St. Peter is quarrIed at Pacific, and the rock is used principally In the
manufacture of plate glass . fr imoll amount Is used as an abrasive material for polishing
plate glass and in finishing dimension stone. Sam. sil ica sand Is used as molding sand
In the foundry trade, and same is used t ea limited extent for sand-lime bricks and
silica flour.

Preparation of silica sand for the glass Industry consists of crushing, grinding,
and washIng. Then It Is dr ied and screened to remove the oversize sand and foreign
material • (3lass sand should all pass the No. 20 sieve (0.833 mm).

Production figures for silica sand are confidentia l, but employment statistics
for th. industry ore given below.

SILICA SA NC EXTRACTION, EMPLOYMENT STATISTICS
Year Men Emplcyed Average wagu/day
1958 32 $14.33
1959 32 15.00
1960 32 16.00

The future of th, silica sand industry in the area of this report Is deç~rdent
upon one main factor -- general construction, Since the bulk of the silica sand pro-
Erced in this area is used in the glass Industry, fluctuations hr the national economy
will directly effect th, construction business. Slight Increases In production can be
foreseen as a result of the population Increase.

The reserves of sil ica sand in this area are substantial, and any increased
demand for It car certainly be met by further development of the St. Peter sanétone.
Th. production In the last three years has been quite stable, and should maintain
Its present rate for some time to cane.

Mo$allc CommodIties

1mm
Within the Me,unec lain, Iron is being mined at ban Mountain hr St. Fiur~coIs

CormIy. Anulhir ds~ *K at Pea Ridge, south of Sullivan In Washington County is

_ _ _  
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about to come into production. Other depos its in vary ing stages of development occur
at Bourbon In Crawford County, hr the Boss-Blxby area at the juncture of Crawford,
Dent, and Iron Count ies, and at Pilot Knob in Iron County. All of these deposits
occur deep underground in Precambrian igneous rocks or In the residual material
directly above them. Same surface deposits have been periodicall y mined in the
area but these have b.en incidental and ore not of much economic importance. Their
grads is marginal and their y ield Insignificant , totaling same $300 in 1959, the last
year of reportable productIon.

The Precambr ian deposits are presumed to be hydrothermal in origin and occur
as joints and fissure filling s or veins, as tabular bodies concordant with bedding planes,
and as cementing materia ls in the conglomerate overl y ing the granit es and felsites of
th.ar.o. Some of the ore bodles may be hundredi of feet in lateral extent and may be
anywhere from 10 to 200 or more feet th ick. The crude ore grade varies but usuall y
must be around 35% metallic iron to be economic. Silica content should not exceed
1~~ , sulfur .1%, and phosphorus not more than .2%. SilIca may be tolerated to 20%,
but the ore will be severel y downgraded at market. New ben.fk iation processes may
increase the amount of permissible sulfur.

Several mining methods have been employed for extraction of the ores associated
with the Precambrian. Surfac, operations were the fir st used for mining residual
hematite boul ders that hod accumulated on and near th . surface of erosion of exposed
veins. Hematite boulders are also a constituent of the basal conglome rate of the
oldest sediment hr the area, the Lamotte formation of late Cambrian age, where It
vests upon the eroded Precambrian knobs and hills. The primary veins and replacement
ore bodIes were initially mined by open pit methods and later by underground stoping.

The roan and pillar method is used at Iron Mountain. After mining, the are

passes through a primary crusher underground, is carried to the mill , screened and
crushed to minus one-half Inch size, jo ined w ith dswatered minus 8-mesh jig middl ing
and conveyed -to jigs. Concentrate is delivered to bins aftst dswaterhng. D.wat,red
tafihigs from the jig overflow pan to Delster tables, and the concentrate produced is
combined wIth the regular production. Table tail ings pass Lii to an experimental
floistlon mill.

- _ _ _  - — 
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At the Pea Kidge Mine, which is not as yet produc ing, pelletlzing of lb. ccr-
centrate, produced by a similar minin g process, is planned. C~ata on cost per ton and
or. tenor are not available for publication at this time .

The depth at which mining is taking place, or will take place, var Ies. At Iron

Mountain , drlits ore being driven at between 500 and 1000 feet below the surface.
At Pea Ridge, the deposit occurs between 1500 and 3000 feet deep. The drilling at
Bourbon ind icates an ore depth of at least 1600 feet.

As Iron and steel are two of the fundamental commod ities in our civilizat ion,
their producti on utilizes over 99% of the iron or. mined today. 57% of the are goes
to iron blast furnaces, 7~~% to steel-making furnac es, and 35% to agglomerating
plants. Th. remaini ng fraction of 1% is used in cement manufacture , points and dye-
stuffs , and in ferro-alloy furnaces. Some iron Is used as a flux In smelting siliceous

- 

non-f,nws ares.
Marketing of iron ores in the United States Is Influenc ed chiefl y by the grads

of ore to be sold and how far it must be shlpped by w hat means. hn thls r.sp.ct,
th. high-grads Lake Superior ores, shipped mainly by water, dominate the Iron are
market and thus set the standards by which the market Is measured. Ore purchased at
the lower Lake Erie ports is priced on a base of 51.5% Iron. There are five grades of
ore, which, working off their 51.5% iron content base, ore classified according to
their content of phosphorus, manganese, sulfur, aid sil ica. Missouri Iron ores are

~.udsd accordIngly and are sold chiefl y to steel producers at G,onite City, Illinois;
Birmingham and Woodw ord, Alabama; and kockwood, Tennessee . These ores are at
a dhadwartage, for, whereas Lake Superior ores may be cheaply transported through
the Great Lakes, they must be shIpped mainly by rail. Only as steel mills becaM
move concentrated In the Midwest , will Missouri ores became more competitive. L.e~
vele~~ent of the direct reduction piacan for iron ores, a process which bypasses the

bI.t fumacs stage of steel making, will allow steel makers to construct smaller and
mars efficiently run units closer to the source of their ore. Aac.ptsmc. of th is method

- — • 

- 
by the Industry could well bring at ant this phase of steel making to Missouri .
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Production was at a peak In 1960 and should continue at this pace or better,
depending upon the defense situatian and the rate at which the steelmakers use their
presently high Inventories. Employment should also increase somewhat with the opening
of the Pea R dge Mine. The prospects for other mines being opened hi the area, such
as at Bourbon and in the Boss-Bixh y area, are difficult to evaluate at th is time .

Table 7
lION PROI)UCTIOr’J, MERI6MEC BASIN COUNTIES

County Year Tons Mined Value Men Employed Ave. wage/day
St. Froncois 1958 220,963 $2,709,206 166 $23.60

1959 a a 148 23.80
1960 a a 175 23.62

°FIgu~ s withheld to avoid disclosur, of confident ial information .

Prospecting for and developing Iron ore d.pcslls, as well as expansion of mine
works, and iron ore prices, have all been direct ly affected by governmental legislation
durin g the past decade . Until May 1953, the Defense Production Act of 1950 autho~Iz.d
federal financial assistance for iron ore prospecting programs . The Internal Revenue
Act provided accelerated tax amortizati on for new dsvelopnent and expansIon of existing
works until September 1955. During World War II and the Korean War pricis were
controlled by lb. federa l gov•rnment.

At the present time Hi~ federal governm ent aids iron ore producers by granting
- a lS% depletion allow ance and a 50% subsidization of exploration costs which are

approved by the Offic, of Minerals Exploration.
Prospecting in the Meramec Basin has been proceeding rapldiy. Those companies

which are engaged in the search for lead deposIts are not overlooking Iron, but are

uo.dslng for this commodity as well . Exploration Is being conducted on private as
well as an government-owned for est Icmcis. The St. Joseph Lead Company has been

drillI ng recently near magnetic anomalies In the Kratz Springs area north of Sullivan
hr Franklin County. Iron mIneralization was repuded. Missouri-ClIffs, incoipamated,
• uuisldlouy of Cleveland-Cliff, , Incorporuted, is drilling in the Floyd Tower area near
Potasi in Wesh!ngton County, and expicrotlon is going on In other parts of the state as

_ _  
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WQII~ such as in Audrain, Jackson , Lafayette , and St. Charles counties. Success in
these areas would certa inly have good effect on the economy of the Meramec Basin
area. An estimate of iron reserves in the basin is ImpossIble to give and depends
entirely upon the results of the drilli ng programs which may wel l continue for several
years. At present, it is estimated that reserves may be suffic ient to permit those
companies now operating to continue to do so for many years to came.

One factor, entire ly contro llable by man, may possibly affect th . entire Iron
ore develo pment project in the Meramec Basin. The construction of a dam In the upper
Meranec Basin cou ld conceivabl y create a water problem for the mines whic h perhops
could mean the differ ence between prof it or loss . It is imposslbi. to predict what actual
effect th. presence of this water might have, but th. balance of considered opinion at
this time Is that U w ill probably not be signIfIcant .

Lead and z inc (copper and silve r)
Lead deposits, in association with minor amoun ts of zinc, copper , and sliver ,

occur In the Meram,c River Basin from the Flat Rlver-Elvlns-Bonne Terre district of
St. Francols County north into Washington County and west Into Iron and Crawford
counties . The favored horizon for this ore is the lower portion of the Upper Cambrian
Bonneterre formation where th . lead occurs disseminated In a medium to coarsó grained
gray dolom ite on the flanks of cakarenlte sand ridges, in fracture zones, peripheral to
buried Precambrian knobs and ridges and In sedimentary slide brecc ias .

The lead sulfide, galona, is the princi pal ore of lead In Missouri . It is a dark
gray or silvery mineral , ioft, and of cubic crystalline habit. In the Lead kit area,
most of which is In the Meramec River drainag . basin, galena is somet imes found In
assoc iation w ith minor but commercial amounts of zinc, capper, and silver minerals,
particularly in St. Froncols County. These minerals are separated with the galeno Eirlng
the milling operation and are imelted to recover their metallic content. The galeno
is also found with quartz, calcite, dolomite , and cloy as gongue minerals .

Ore bodies vary greatly In size but those being mined today produce around
-i:: Ions of ore per day at a mill feed assay of appresihirately 3%. Mining is beIng

~ ~~~~~~~~~~~~~~~ ~~~~ ~~~~~‘ k
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conducted at depths ranging from 400 to 1000 feet by underground stop ing. The orer 1. crushed and valuable minerals are separated from the gangu. in flotation cells to
produce a concentrate for smelting which averages 70-&I’/o lead.

Lead Is one of the earliest metals know n to man and one of the most important
to our civ ilization . Some of its many uses are as a const ituent In alloys such as bras,
bronze, and bearing metals , and as lead sheeting or stripping for cabl , cover ing,
calking, collaps ibl e tubes, and foil . Other important uses ore in ammunition manu—
facture, solder, storage batteri.s and type metal. Zinc, usuall y occurring a the
sulfide, sphal.rlte, averages less than 1% In the deposits found in the Maramec Basin.
When recovered at the mli i, it is imelted and sold to manufacturers of allays, paints,
roofing, dry cell battSriN, phannoceuticals, and chemica ls . The silver by-product,
which occu rs in amounts averaging 4 ounces Ag per ton of ore is used for coinage,
si lver plate, and solders . Copper , also occurring In amounts less than 1%, Is recovered
by smelting, and finds myriad uses In the electrical industry.

The lead mining Industry In lb. M.rcanec Basin and adjoining area has been
vigorous or depressed during the part three years, depending on one’s point of v iew .
While maintaining its position as the nation’s number one lead producing district,
productIon nevertheless has been declining in response to low market prices . Some
mines have closed and others intend to close In th. near future . Nevertheless, ex-
ploration and development is proceeding at a rapid pace, a a resul t of the discovery
of large new hind deposits in the area . The St. Joseph Lead Company opined its new
Indian Creek ~In. In Washington County in 1954 and it is produc ing heavily at lb.
present time . Last year marked the initial production from St. Joseph Lead Company ’s
larg, new Viburnum mines, located in the junctur. of Iron, Crawford, and Washington
counties. These discoveries hove spurred other companies to conduct interelve ex-
ploration programs in the area and to lend on aBncsph.re of confidence In the future
.1 lead In the Merornec Basin. Production and employment stat istics for the past three
years are listed on th. fol lowing page.

- . 
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Table 8

LEAD AND ZINC PRODUCTION, MERAMEC BASIN COUNTIES*
F Men Average

County Year Tans Mined Value Emp1~~ d* W ge/Jay~~
Crawford, St. Francois ,

and Washington 1958 6,123,753 $22,067,587 2200 $18.20
1959 5,664,543 20,922,365 1881 18.20
1960 6,000,765 22,G30,320 1810 18.95

4 County to ta ls combined to prev ent revelation of confidential data.
•*lnclu~~ wor kers involved in extract ion of lead, zinc, si lver , and copper.

Production statistics for silver and copper are confidential , but th. general trend is toward

declining production.

These figures indIcate no significant variation In the number of men employed
-

‘ but ensu ing years should bring a substantial reduction In this number due to the in-
creasing use of automation in mining . The Viburnum Mn. is a forerunner of this trend .
As the older mines shut down due to increasing production costs and ore grades which
fall short of the necessary lead content , they will be fo llowed by mines patterned
after the VIburnum project. Thus while produc tion may increase in the area, unimplay’

merit may al,o increase.
Reserves of lead ores in lb. basin area may be substantial for those companies

present ly operat ing there. The potential of the area is impossi bl. to predict but the

- 
answer to this may wel l be seen within Iwo or three years if exploration drilling con-
tInues at the present pace. The outlook for lead in the basin Is probably one of

• cautious optim ism and hinges, of course, on the result of the exploration and on world
lead prices. Current emphasis on conventio nal aims for the milItary may well give a
boast to ammunit ion makers which in turn will serve to substantially improve market
conditions for lead. Curia Ilment of lead imports would also be beneficial .

- - ---~~~~~ • - 
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Summary

The trends Indicated by the preceding discussions may ar may not continue. If
od.cpm$s reserves are ovallahl e, production Increases sie quite Icily to occur In
the case of lead, Iron, sand and gravel, silica sand, and Ihieston.. Use of granite
arid chats may also increase but not as rapidly. The outlook for barlis depends
almost entirely on how the oil market behaves arid as this Is highl y sensitive to

apparently insignificant happenings in wo rld politics, the barite market is difficult
to predict. The clay outlook is again enigmatic but appears that fire clay production
wi ll continu e to decfln. and clay mining for cement manufacture wil l increase.

All commodities expected to show an Increase in production are judged by
their response to a vigorous and expanding national and wo rld .concmy . If the world
remains at peace, and this countiy maintains its dynamic economy, the expectations
will be realized. If conventional war comes to the world, the production outlook
obunges. Commodities dep.ndent upon the expanding highway system, such as chats,
Iii ~rstcn., and Cement clay, will be hard hit . The other commodities, Includ&ig
barite and fire clay, will be much more vigorously produced.

Employment trends wil l not necessarily conform to this pattern. Where mining
methods are ccmplerc, such as in the Iron and lead Industries, automation of mines
may well decrease the nieriber of men employed. Employment in other mining ventures
should Increase in direct proport ion to production.

~~~~~~~~~~ 
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Part 2. SOME FUTURE POSSiBILITIES *

New Mineral Developmen ts

• Present operations 
-

As the prece.ding section Indicates , large reserves of iron and lead, as
we ll as other minerals, are in the Meromec Basin. Prospec t ing is being con-
ducted on a large scale by at least 14 major compan ies spending mil lions of
dollars annually in the basin and adjacent territory in southeast Mhs~url)
S.vesol deposits have been located, wi th three in production or close to

• 

• 

operation in the center and southern margins of the basin: Viburnum and Indian
• Creek far lead, and Pea Ridge for iron. Th. future leve l of develo pment of

these resourc es depends not only on the comp etitive costs of mining the ore but

also on markets and organization of the mineral industries .
• The Pea Ridge development has a fina l goa l of 2,000,000 tons of pellets

per year w ith an iron content of 65% or more . About $40,000,000 Is esthiiat.d
as final cost; about 800 employees may be required at full operation.2

Viburnum has one mine in operation producing 2,200 tons per day, another
scheduled for January, 1962, and a third to start In 1964; a SoIal ore production
of 6,600 tons is planned for the mill which concentrates the ore Into a small volume .
Employment is 170 persons , with 50 or 60 additional under full production. In-
vestoent will be slightl y over $20,000, 000. Indian Creek produces 2,200 tcns,
anplcys 125, and represents an investment of about $8,000,000. These new,
ma, efficient mines graduall y wi ll replace older mines In the old Lead B.lt
to the east in th. basin where St. Joseph Lead Company, the chief producer,
has about 1,720 employed, including some overhead staff for the new mines.
Total production in the who le area is sufficient to produce about 100,000 tons

• of pig lead per year, although much of this is going Into stock pile.

Factors affecting future min ing
It is interesting to spec ulate as to the future . Reserves, although not

erectly known as yet, appear to be ample for expanded produc t ion of both lead
and Iron . The main question appears to be market and competitive costs.

Thonks are due to many who provided background for th is ar~1ysk including
..pechll y PPofessor Thomas R. Smbh of the University of Kansas, and several
c~mpenles. 
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• The new lead mines such as Viburnum are apparently quite effic ient; the
:~ question then boils down to market and Foreign competition. On. might assume

that niw developments such as Viburnum would gradually replace the older,
‘ess efficient Lead Belt mining, although perhaps not absorbing all the labor
because of greater efficienc y and a market limit , unless new uses are developed.

For iron ore the possibilities are greater altho ugh perhaps even less certaIn.
Competitiv , costs in handli ng ore for depths of 1,000 - 3,000 feet are not known,

• 
• although modem, economical methods are being used. Assuming that coils

are comp etitive , what is the market ? The product, a high quality 65%+ con-
centrate apparently Is desirable in va ry ing amounts in various furnaces. As such,
it can readil y stand transport charges into a large market extend ing into Ohio
and perhaps farther. Such areas already pay fre ight charges for ore equal to
probable charges from th. Meramec area.

Economic impact
In addition to the Pea Ridge property, Merican Zinc , in collaboration

with Gro&te CIty Steel, has staked out a large reserve near Bourbcn In the
center of the basin, and has announced disc overy of ore grade magneti te in the
kus-41.xby area to th. south. At least three other ore grade depos its have been
outlined in adjacent areas.

If one assumes an ultimate development of five or six mines about Pea
Ridge scale, produc ing a total ef 10,000,000 - 12,000,000 tons per year, they
wo uld employ 4,000 - 5,000 workers -- more than enough to compensate for
the lcusss in the old Lead Belt. These 4,000-5,000 workers would in turn

require other serv ices. Far the whole region, Including MetropoI1to~ St. Louis,
the addit ion of thes. export workers alone would support approximately an
additional 6,000 to 7,500 wo,k.rs 4 Perhaps about half of these would be in
the St. Levis area outside th. basin, and about half in the basin . This would
total 10,000 to 12,500 workers; an average annual salary of $4,000 would result

• In $32,000,000 to $50,000,000a year; at an average family size of three, the
total pcpulotian supported would be 30,000 to 37,500.

- 
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Prospects for Nearby Steel Production

I Conventional steel mok ing proces ses
These preceeding figures represent a sizable addition to the economy of the

bas in and to St. LOUIS based on simp ly concentrati ng and exporting the ore . If
further processing should develop , the impact could be much greater . Two can-
hasting poss ibilitie s for further processing exist , together with some other comb inations
and variati ons.

The first or more conventional pc&bility is the construction of a new , nt.grated
steel mill , as well as expansion of existi ng mi lls . Ample ore reserves appear to

• exist for such a poss ibility; f the price of the are is low this would giv e a certain
advantage to locating close to the ore, but since the ore will be 65% or mare iron
content, shipment costs w ll not be excessiv e, and as indicated, the ore can probabl y
be economically shipped out to large consuming markets either by inland waterway or at
low , bulk railroad rates .

Two other considerations apply -- fuel, and particularly market. For fuel,
southern Illino is coal, which has been used for coke in recent years, is nearby and
cheaply mined. It is combined with iron ore In approximatel y equal amounts, with
addition of limestone as a fl ux, a w idel y ava ilable resource , and vary ing amounts of
scrap and minor items. On th is basis the location sho uld probabl y be somew here on the
Mississippi both for receiving some raw mater ials and shi pping out some fini shed
products. Location could be at St . Louis or the East Side where present production
is conc entrated, or at some site on the Mississipp i an both the Missour i and Illinois

~idss, south of St. Louis, with minimum hauls of ore and coal. In any case, a large
scale development of this type Is unlike ly in the Meramec Basin itself.

Direct reduction processes
A second possibility is perfection in ten years or so of some process, or processes,

to permit direc t reduction al on Into iron and steel, obviating the use of blas t
fur naces and much coke .5 Size of plant could also be smaller . In this case the
preferred location would be at or near a mine mouth or possibl y a point location near
several. Such a process, If perfect ed, would presumably be much more economical

L 
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and would require cons iderab ly less labor than present methods. It would , however,
probably markedly increase employmen t in the basin .

Market factor s
The critica l factor in all these possibilit ies is the market. If there Is a large

enough and increasi ng market more econom icall y reached from St. Louis than other
areas,construct lon ala new mill and expansion of loca l capacity (which recentl y has
been more economical than new construction) is likel y. The minimum size for a new
integrated, economical mi ll is on the order of magnitude of 1,000,~o~ to,~ a year.
Present local capacity at both Granite City and Laclede are around 2,400,000 tons;
an extra 1,000,000 tons, plus some expansion of existing mill s, woul d represent a
sizable addition to be absorbed by the market. A recent study which showed areas
reached “comp etitive ly.” by St. Louis with absorption of $2.00 and $4.00 a ton on
steel shipments, a fair ly common practic e, indicates a “natura l” market area large
enough to support considerable expansion. The ques t ion then would hinge on the
comp etitive costs of production, both of ore and steel , which the report did not
attempt to onalyz. .6

The conjec tures above are cond it ioned by several other unknowns, including
the competition of cheap forei gn ores located near ocean ports, and ther efore cheaply
transported to the U. S., new discoveries elsewher e in the U.S., the internati onal
situati on, changes in tech nology , and the competitiv , strategy and plans of steel

• making companies .7 The example of five or six larg, mines ult imately producing
• 10,000,000 - 12,000,000 tcns of one is merely an example for estimating poss ible

impact. Ore reserves may will support such a scale,. but development may be much
snialier or even larger .
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Chapter 6

TOWNS , INDUSTRY , AND TRADE

• The Meramec Basin has a population density of about 50 persons per square
mile, but much of the basin contains less than five persons per square mile , while
urban concentrations contain severa l thousand persons per square mi le. The overall
sparseness of population in the Meramec Basin, coupled with the wooded , hill y
landscape, might lead one to believe that the area is highl y rural and underdeveloped.

• However , the majority of basin inhabitan ts live , and many more work In urban en-
• vh-onments. Moreover , suc h urban population Is highly concentrated in a few areas .

Three general areas of urban settlement account for at least 70% of all population
In the basin: (1) the M.tropolUan St. Louis urban fringe which is located in the
northern portion of the area and contains about one-half of total basin population,

Cl) the beaded, even ly spaced urban commu nities ranging in size from 2,000 to
5,000, located along the major highways and railways focusing on Metropolitan
St. Louis in the eastern portion of the basin, and (3) the mining communities clustered
together in the southeast corner of the area. The remainder of the Meramsc Basin is

largel y rural and sparsely populated .
Not only do the majority of Meramec Basin residents live in urban environ-

ments, their most Important employment activities are of on urban nature -- manu-
factur ing, mining , and general commerce. Industrial employment looms espec ially
significant when It is realized that over half of all persons In the basin are within

~~~~
‘ .~~ommuting distance of factories In Metropolitan St. Louis. (See Chapter 1.)

The Meramec Basin has considerable industry in Its own right, h~~ever.
About 100 industrIes employing a total of more than 10,000 workers ore found In
the basin, not including those factories føund n the urban fringe portion of Metro-

polkan St. Louis . (See Table 2 appended to the end of this chapter.) Almost
all such Industry Is found in communities of 2,000 to 5,000 persons located along
the major bl~hWu)s and railways. These communiti es also top larger wo rk forces

commuting via good highways from distant rural cweas, so that thel, effect ive labor

market It enhanced.

~~~~~~~~ 
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Details on industries and communities will be found in the Community Inven-

tory forms in a separate appendix to this chapter. Employment data by counties Is
present ed In Chapter 1 • Some summary charac terizations , location and development
problems are briefl y sketched on the pages which follow .

Urban—Industrial Distribution Patterns

Major and minor centers
For the purposes of this study the basin is considered to contain only two types

of commu nities -- those which contain industry and those which do not. Fortunately,
such a bredcdown is simp le in the Meramec Basin. Commercial aggregations are
div ded Into: (1) “ mInor centers ” wit h no industry and onl y token coewnercial activity,
and (2) “major centers ” of over 1,000 persons wh ich do contain industry. (Figure 1).

This study is not directl y concerned with the minor centers . Nevertheless,
they are Important in understanding the full commerc ial structure of the basin. Minor
centers are evenly distributed throughout the area in relation to population density.
Note, however, that such centers are often five or more miles apart. This is the
smallest unit of commercial activity avaIlable. Minor centers usual ly contain a
general store, a service stat ion, a grads school , and sometimes a post office. In-
dustry Is rare ly found in such centers. These minor centers perform str ictly a

neighborhood function.
The major centers are Incorporated communities important to the basin economy

In terms of employment . (For purposes of this study the suburban-type communIties
in the urban fri nge of Metropolitan St. Louis are not Included.) These centers

overage several thousand persons In theIr built—up area, usuall y have established

police and firs deportm.nts, a high school , varied shoppIng facIlItIes, and provide
Industrial and commercial employment for surrounding population, Inc luding part-
time farmers. Th.se are the communities around which the basin Inhabitants organize
their travel habits and their ioyaity.
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1
M organizing framework

The distribution of communIties in the Meromec BasIn at first appears highly
Irregular and random. This may resuit from the different types of settlemen t found .
in fact, all three farms or urban sett lement ore represented: (I) central places, (2)
transportation oriente d places , and (3) minIng and resourc e oriented places.’ It
Is rare to find all three types so clear ly demonstrated in such a small area. These
settlement patterns affect the employment characteri stics found in theIr respective
commun ities , and, as such, provkle a meanIngful basis for analysIs.

The differing structures of these communIt ies are deomonstroted by two
measurements: (1) trods area, and (2) employment structure. Trade areas provide
excellent measurements of community dominance. Most trade areas In the basin
coincide with telephone exchanges, high school districts, and most important for
this study, th. limits of the community labor force. Of course, the size of such
ore. con only be properly Interpreted in light of rural population density. For ex

ç1. , PatoiS has a comparatively large trod. area for Its community population, but
its weds area Is thinl y populated.

Employment structure can be measured by a new method , “Minimum Require—
amsts~’~ which alms at isolatIng the basic support activities of a community.2 ThIs
method allows measurement of the “excess” or ~xpcrtN workers in each category of

employment; that is, those workers not required to serve the existing urban population.
Therefore, these excess or export workers represent the basic support of the community.

Central places
Salem Is a good exom ple of the central place importanc. of a community.

The monopolistic end highly circular trud. area surrounding It contrasts wit h the
more elliptical ned distorted trod, areas of other communities (FIgure 1). Salem
conirsis Its hinterland almost exclusively and Is the decisive focal point for the
surrounding population. Stselvllle, Polosi, and DeSoto are also fairly representative
canirol places. Rello, while similar In many ways to o her centrol places, Is of a
differe nt character than other towns In the basin and Is dIscussed as a special case.

~~~~~~~~~~~~~~~~ 
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Salem is a near classic central place commun ity . More than 40% of its total
export employment is in manufacturing , wholesale—retai l trade follows close ly. In
fact, Salem contains far more excess employment in wholesale -retaIl trade than any
other community In the basin (Figure 2). The predominance of trade clearl y reflects
the central place, or regiona l, Importance of Salem relative to other btisi n commun i-
ties. Manufacturing is th. key growth determinant however.

Transportation orie nted places

The linear communIties rather evenly spaced from Union to Owensvi lle along
HIghway 50, and from St. Clair to St. James along Hlghwoy 66 are c learly located
in relation to transportation corridors, but also have central place character istics.
The basic support of these communitIes Is , however , closel y allied to good transpor—

• taflon fac ilit ies . Partly for this reason such communities have a greater share of
manufacturing than other communities . On the other hand, these centers are less
Important in wholesale—retail trade than the typ ical central places such as Salem,
In large part because they are closer and n~ore accessible to St. Louis competition

and there Is te ss farnla% area.sueToundlng.
I• Sulhvon and Union are the prime representatives of these linear transporla-

tion-oriented communities. Manufacturing accounts for almost 70% of excess employ-
ment in Union, and about one—half of excess employment in Sullivan (Figures 3 and 4).
W1~alesaie-retail trade mak~ a poor showing at second place with only 10% to 15%
of totai exc ess employment, compared to almost 20% In the case of Salem . Public
odo~Inistration shows up signifi cantl y In Union because it is the county seat of
FranklIn County .

Resource oriented places
The mining communities in the Flat River comp lex represent an almost classic

pattern of resource-located communities. (See Figure 1.) Note how much closer
toget her these communities are than either the central place communIties or the
transportatIon orIented communitIes.

~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Figure 2

MINIMUM REQUIaEMENTSS SALEM, MO.
1QSOP.pulstlcn: 3,611 (log •3.558)

n u n iNumber Percent Percent Percent oftry Type Employed Employed koem Total Excess

Agriculture 27 1.97 0.28 1.69 2.3
MIning 7 0.51 0 0.51 0.7
Construction 129 9.43 2.05 7.38 10.2
Manufacturing 452 33.04 2.8d’ 30.24 418
Tra~ port., Commun. 89 6.51 2.65 386 5.3
Whole,ole&Re$allTr.de 342 25.00 11 .69 13.31 18.4
Finance, Insurance 28 2.05 1.17 0.88 1.2
Builness kepalr Servke, 45 3.29 1.04 2.25 3.1
Persona l Services 91 6.65 1.34 5.31 7.3
bsteriahiment 15 110 0.31 0.79 1.1
P!ofeshnal Services 94 6.87 3~52 3.35 4.6
Mtlc AdmInistration 49 3.58 0.86 2.72 3.8

TOTAL 1,368 100.00 27.71 72.29 99.8
• °Ccmputed from regression coefficients

bEttinloted from Table
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FIgure 3
MINIMUM REQUIREMENTS: SUWVAN, MO.

1950 P~psrlaflon: 3,019 (tog 3.480)
Number Percent Percent Percent ofIndustry yp Employed Employed Excess Total Excess

i~gkulIu ,e 29 2.58 .26 2.32 3.2
MinIng 0
Construction 95 8.44 1.97 6.47 8.9
ManufacturIng 393 34.90 2.8(~’ 32.10 44.1
Transpow., Canmun. 74 6.57 2.39 3.98 5.5
Wholesale&jc.taiI Trod. 251 22.29 11.63 10.66 14.6
Finance, insurance 23 2.04 1.14 0.90 1.2
Susiness R.polr Servlces 40 3.55 1.01 2.54 3.5
P rsonal Seivlces 73 6.48 1.30 5.18 7.1
EntertaInment 16 1.42 0.30 1.12 1.5
Proles,Ionol Serv ices 87 7.73 3.41 4.32 5.9
PUblic Administ,ot1~~ 45 4.00 0.81 3.19 4.4

TOTAL 1,126 100.00 27.22 72.78 99.9

Computed from regression coefficients
from Table

• I
60. j J
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Figure 4
MINIMUM REC~UIREMENTS: UNION, MO.

1950 Pcp~lo lion: ?,917 (tog 3.464)

Number Percent Mininum 
~~~~~ ~~~~~ ofIndustry Type EmplOyed Emp1

Agriculture 9 • 0.73 0.26 0.47 0.6
Mining - -- 0 0 0.0
Construction 64 5.21 1.96 325 4.5
ManufacturIng 659 53.66 2.8(1~ 50.86 69.8
Transport., Commun. 47 3.83 2.59 1.24 1.7

Wholesale -& Retail Tsode 236 19.22 11 .63 7,59 10.4
Finance, Insurance 22 1.79 1.14 0.65 0.9
Business Repair Services 21 1.71 1.01 0.70 1.0
Personal Services 35 2 .85 1.30 1.55 2.1
Entertairsnent 6 0.49 0.30 0.19 0.3
Professional Servic es 75 6.11 3.39 2.72 3.7

Public AdmInistration 54 4.40 0.80 3.60 4.9
TOTAL - 1,228 100.00 27. 18 72.82 99.9

°Ccmput.d from regressIon coefficients
bEtth,ated from Table

~~ 1
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1 Figure S
MINIMUM REQUIREMENTS: FLAT RIVER , MO.

1950 PopulatIon: 5,308 (log 3.725)
• . .

Number Percent Minimum Percent Percent of
- 

hsdmky Type 
~~~ ~~~~~ 1a Excess Total Excess

Agriculture 8 0.42 0.33 0.09 0.1
MIning 608 31 .83 0 31.83 45.4
ConstructIon 68 3.56 2.25 1.31 1.9
ManufacturIng 293 15.34 2.4d’ 12.94 18.5
Transport ., Cammun. 144 7.54 2.81 4.73 6.8
Wholesale&R.Ioll Trade 374 19,58 11.87 7.71 11.0
Finance, Insurance 34 1.78 1.25 0.53 0.8

- BusIness Repair Servic. 37 1.94 1.11 0.83 1.2
• - Personal Services 95 4.97 2.75 2.22 3.2

Enlsdalruswit 15 0.79 0.35 0.44 0.6
P,ofi. ,lsnaI Services 186 9.74 3.83 5.91 8.4
Public Administr ation 48 2.51 1.00 1.51 2.2

- TOTAL 1,910 100.00 29.95 70.05 100.1

°C.mpuled from regression coefficients
blstlmJSed from Table • I

:4 1 1
- • I ~~~~~~~~~~~~ 
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Flgure 6

MINIMUM REQUIREMENTS: BONNE TERRE, MO.
1950 Population: 3,533 (log 3.547)

~~~ T Number Percent P Percent Percent af
~~ ype Employed Employed ~~~~~~ Excess Total Excess

Agriculture - 6 0.50 0.28 0.22 0.3
MMis~g 3.81 31.67 0 31.67 43.8
Construction 34 2.83 2.05 0.78 1.1
Mamifoclurkig 215 17.87 2.8(1’ 15.09 20.8
Transport., Commun. 133 11.06 2.65 8.41 11.6
Wliolesol e & Retafl Tirode 195 16.21 

- 
11.69 4.52 6.3

Finance, Insurance 22 1.83 1.17 0.66 09
Busineus kspair S.rvic.s 22 1.83 1.04 0.79 1.1
Personal ServIces 45 3.74 1.34 2.40 3.3
Entertoirenent 5 0.42 0.31 0.11 0.2
Pro~ssslonol Servic es 122 10.14 3,52 6.62 9.2
Public Admin istration 23 1.91 0.86 1.05 1.5

TOTAL 1,203 100.01 27.71 72.30 100. 1

°CCmpUt.d from regression coefficients
from Table

I ; : , i iI I
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Figure 7

IviINIMUM REQUIREMENTS: VALLEY PAaK, MO.
l9SO Populatlon: 2,956 (log s 3.471)

Number Percent Minimum Percent Percent of
Industry Type Employed Employed Percent £xcou Total Excess
_________  _______  _______  

Required0 
_____  _________

Agriculturt ~8 2.75 0.26 2.49 3.5
- - MinIng 18 1.77 0 1.77 2.5

Censtructlon 111 10.90 1.96 8.94 12.6

Marsifecturing 371 36.44 2.11’ 3344 47•5
Transport., Commun. 149 14.64 2.59 1205 17.0
Wholesale 1 kelolI Trade 159 15.62 12.38 3.24 4.6

Finance, Insurance 12 1.18 1.14 0.04 0.0
Business Rspak S.rvic. 35 3.44 1.01 2.43 3.4
Personal Services 35 3.44 2.60 0.84 1.2
EntertaInment 11 1.08 0.30 0.78 1.1

- Plofesshnal Services 64 6.29 3.39 2.90 41
Public Admlnhtrotlor 25 2.46 0.80 1.66 2.3

TOTAL 1,018 30G.~ 1 29.23 70.78 99.8
0
~~~J~~~ 

from regression coefficients

~~~~~~~ from Table
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Figure S

MINIMUM REQUIREMENTS: ROLLA, MO.
1950 Pbpalatriotrs 6388 (h,.a 3.723)

Number Percent MiniMum Percent Percent of
kidultr Y ~~ Employed Employed ~~~~~~~ Excess Total Excess

Agriculture 52 180 0.40 1.40 2 1
MinIng 17 0.59 0 0.59 0.,
ConstructIon 156 5.39 2.53 2.86 4.2
Manufoctuukr 334 11.53 2.4(1’ 9,13 134
Transport., C i .  161 5.56 3.02 2.54 3.7
Whol.saIs&Rsioll T~.d. 681 23.52 12.11 11 .41 17.0

Finance, Insurance 71 2.45 1.35 1.10 1.6

rmlness Rspolr Seivlces 92 3.18 1.22 1.96 2.9

Personal ServIces 246 8.49 2.88 5.61 8.2

EntertaInment 48 1.66 0.40 1.26 1.8
Professional ServIces 558 19.27 4.24 15.03 22.0
Public Administration 480 16.57 1.19 15.38 22.5

TOTAL 2,896 100.01 31.74 68.27 100.3

°Ccmpitsd from regression coeffic ients
from Table

I I I
I I I I
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As expected, these communities show up extremely high in mining wh ich

amounts to over 40% of excess employment in th . case of Flat River and Bonn. Terre
(FIgures 5 and 6). Nevertheless , manufacturing runs a c lose second and is a growing
activity. In fact, manufacturing Is of some importance in all basin communities.

Same special cases

The community of RoIla and those communities on the fringe of Metropolitan
St. Louis which ore located In the basin, appear to be special cases of the basin
industrial economy. Manufacturing predominates in the urban fringe communities
such as Valley Park, but their employment s more similar to the metropolitan complex
than the basin economy (Figure 7). Note the unimportance of wholesale -retail trade
in the case of Valley Pork, for example. This function is largel y performed by other
areas In the St. Louii metropolis. The nature of industry in Valley Pork and other

urban fringe communities is different from that In the main concentration of basin
communities. These commu nities In the urban fringe will therefore be used mare for
contrast purposes than as a protot ype of the basin economy.

Rolla Is a much different case -- distinc t from the aforementioned basin
communities (Figure 8). Public administrati on, professional service, and wholesale—
retail trade are the predominant employment acti vi ties . Manufacturing, in contrast
to all other communities ranks onl y fourth in importance. Note also that the trade
area of Roila Is mostl y outside the basin (Figure 1). For most analytical purposes,
Roll. should not be considered port of the basin.

On the other hand, some near-by communities ore outstanding representatives
of th. basin industrial economy. Some of these communities have part of their trade
areas In the basin as witness NEoto and Ironton (Figure 1). Washington has none
of its trade area in the basin, but s. stri kingly sim fiar to other communities in the

- basin . Paradoxicall y, Washington’s activ it ies often reveal mare about the Industrial
economy of the basin than those of th. basin communities themselves.

____ - 
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Industrial Composition
General

The Meramec Basin contains approximately 100 industries, and employs over

10,000 wo rkers in industry.3 (See Appendix A.)
Table 1

INDUSTRIAL COMPOS~T~ON OF SIX LEADING TYPES OF INDUSTRY
IN THE MERAMEC BASIN

Percent of AllNumber of Number ofIndustry Type Fimm Industr ial Employeesoyees In Meran*c Basin
Shoe 20 5,318 52.8

Mineral and Mining 9 2,855 28.4
Apparel 5 735 7.3
Metal 11 502 5.0
Agriculture—based 2 340 3.4
Forest- based 6 313 3.1

TOTAL 63 10,063 100.0

Source: Cuestionnaires sent to industries and Chambers of Commerce in
basin communittes. Excludes all communities in the urban fringe of Metropolitan
St. Louis except Pacific and Valley Park.

The shoe industry isby for the most hnportant basin industry and accounts
for over half of all Industrial employees. Mineral and mining industries, apporei
and metal Industries are also heportont. Agriculture—based industries, however,

are few.

Shoe industries
Th. shoe Industries account for some 25 firms and employ over 5,000 workers.

The avernge number of workers per plant amounts to several hundred. Shoe industries
provide the primary excess employment In most basin communities.

NI communities In the basin contain at least one shoe company, except those
in the urban fringe of Metropolitan St. Louis such as Voll ey Park. Several mining
caveunlties also hove no shoe Industry, but the mining complex as a unit has several.
Me., nansporto,ion_orlwtsd communities have at least two shoe companies, as at
Csrba, Owensvlll. , St. Clolr, Sullivan and Union. Brown Shoe Co. and Intern.-
$.naI Shoe Co. own about half the firms and employ more than hOif the total iii..
.mploy s. BOSh men’s and women’s shoes are manufactured, but sev.ral fines
speclellie in shoe parts such as heel. and soles.

______
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Unfortunately, the shoe Industries pay relativel y low wages and provid, mare

work for women than for men . In addition, they are all owned by outside basin
interests and the top management personnel is provided by the parent companies.
Nonetheless, these companies are often the backbone of the community and provide
much needed employment for many persons who wou ld be unable to fi nd other wo rk.
M assessment of the value of further shoe factory promotion will be discussed in the
next section.

Mineral and mini ng Industries
Mineral and mini ng industries are second in importance in the basin and

account for almost 30% of all indust rial employees. St. Joseph Lead Company in
Bonn. Terre is by far the predominant employer , and accounts for about 90% of all
mini ng workers. The other area of major mining and mineral manufacturing is at
Pacific where Pioneer Silica Company and many sand and grave l operations exist .
Other than these two areas , minera l industries are primari ly limited to concrete
products . Mineral industries are likel y to become more important in the future.
(See Chapter 5 of this volume.)

~çparel Industries
If It were not for lead deposits, the apparel industry would be next to the

shoe industry in importance. In fact, the industrial requirements for apparel manu-
facturing appear to be simi lar to those for shoe manufacturing. Nevertheless, the
,p.u.l Industry is restricted to th. southern portion of the basin namely Sonne
Terre, Bourbon, Salem, and St. James. The major apparel center, Salem, has over

400 of th. 735 uppwsl employees. Unlik. shoe industries, apparel Industries ore
owned by a nt~~sr of separate companies. The main office is usually located In
St. Levis, however.

Metal Industries
Th. metal industries are growing rop1~ y, but are confined to she transports-

tIenaosl.Ned communities along HIghways 50 and 66. SullIvan is the prs~~~!nu*
eeatar and contains almost 300 metal workers. Carburetor parts and piston rings
ate the main metal products manufactured In Sullivan, but a wide verlety of ~~~
prsó jets e produced elsewhere • Th. community of Warldngton, for example, just
north of the harm , ha. a wid e auodmsns of metal Industries, Most metal InEpuiules,
ellis, Shari the larger factories, are locall y owned and .perat.d altho ugh some have
z~~~ out from St. Louis . The ausiugs number .1 workers Is far less in the meld
h~~~~i.s than In the duo, or ç,

~~
sl IndustrIes. 4

~~~~~~~~~~~~~~~~ ~
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~~~cu$ture—based Industries

As mentioned, agricubur.-bosed-lndustuies w. extremely limited. Including
b i b , they account for only some 3% of all basin industrial workers. The largest
center of agriculture-based Industry is Union whIch recently haeapened.Ierge frozan

:~ food company. There may be good potential for such Industries, but at the present
t ime they are few in number. It must be pointed out , however, that agricultural
product industries are especiall y prominent in Washington to the north of the basin.
Washington is the corncob pipe capital of the world.

Forest—based indust ries
Forest-bas.d industrIes employ the smallest percent of industrial workers In

the basin. Such industries are located near th. better forest land in the southern
portIon of the basi’u, notably near Salem, Steelville, and Cuba. Most forest Industries
manufacture board flooring, but a growing number of firms are developing thriving
charcoal businesses. The Meramec Basin appears to have good potential for further
development of specialized forest Industries, which k now just getting under way.

hidusirlal assessment
Most industries in the basin appear to manufacture small products such as

-~ shoes, specialty items such as corncob pipes, and other products requiring relatively
little capital investment and skill. There is much production flexibility since the

— number of workers Is directly related to eutput. Another common tr&t is that the
row materials are generally of low val u, relative to the finished product. The fin-
idued product, being small and relative ly expensive for its size, c~ i stand high
luuni,wh.Iion costs .

Most manufacturing is contro lled and owned by outside firms. The larger
plant, especially are branch plants of parent Industries , and often manufacture
specialized segments of the product rather than the complete product its elf.

Most Industries In the basin are also “footioos.’. That Is, they can locate
many different plaóes In the United States, but often seek out those areas which
slier the greatest concessions in terms of taxes, low wage rates, little unionization,
etc. Such industries are easily attracted to the basin by Inducements, but by the
sam. taken are often quick to leav, should adverse conditions arise. The newspapers
sometimes carry Information to the effect that such and such loca l Industry will be
(arced to move unless a new buildi ng is provided by the community. Unfortunately
audi iks.i must be dien ~ tlously a. they are capabl. of being carried out.

• _  
_ _ _ _
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The Dilemma of Industr iaL Promot ion

Most tonwn unit ies in the basin have active industria l promotion programs . These
communities often provide free land , a minimum of taxes , and sometimes free build-
ings , as well as low wage work force, to an industry which will locate in their area.
The number of employees is the prImary criterion for judging the desirability of a
prospective Industry. In fact, it often seems as if some promotion groups are trying
to capitalize an the very things the basin is trying to remedy -— low wages, jobs
for women only, and unsk illed labor .

Nonetheless , these communities are acting rationall y. They realize that

industry generall y is basic or expo rt employment. Most towns and larger promotional

agencies, however, do tend to exaggerate the multi plier effect. An export or basic

employee In a smal l town doss not support as many service employees as in a large

metropo lis. A community of 3,000 - 10,000 on the overage has about three to 
-

five “service” workers to every ten export (factory) employees, as compared to
4more than twIce this number for cities over 100,000.

Faced with the choice of moving, commuting to St. LOUIS , or going without

work, however, local Inhabitants have welcomed whatever industry they can get.

Such Industry is necessary for many “ unskilled” port—time farmers or their wives.

Over the long run , however, much of th is industry shou ld be considered only a
transitional aid.

But could these communities become more selective in soliciting industries,
and could they attract higher payIng industries even If they desired? They could

become more selective, but they would probably get few new industries. These

communities do have assets, but they are similar to thousands of other communities —

and this is the crux of the problem. Since they are so similar to others elsewhere,
they must make themselves attractive by offeri ng concessions. Offering such conces-
sions makes It difficult to prov ide needed community facHit les, -- schools, etc . -—
with which to make thems elves tru ly distinctive and attr active . Population , however,
does increase, and threshold sizes are reached for the initia tion of many private and
public facilities not otherwise avai lable , but these again are common to any communIty
of such popu lation .

Industrial development of the type noted can be an asset or a deficit to the
area Invol ved. Commun ity services must be improved to accommodate the new In-

dusivy, land must usually be provided free, and citizens must work at low wages
tca,pored to opportunities hi St. Louis and elsewhere . Of course any work Is bitter 

I
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than no work, but this Is not the whole argument. The argument is whether such
industrial development represents: (1) merely a stopgap in mobHity to other areas

of the country, (2) the retention d the least capable citizens with little hope of
advancement, or (3) a solid asset to the area. Probably it isa little of all three .
Nevertheless, many industries in basin towns do not appear reall y to core about
their commu&ties, although there are exceptions . Most are branch plants; their
management is transferred from one plant to another; the plant generall y has little
intention of stay ing long should conditions change.

Many basin communi ties of course con do something to improve their situation.
Some development can accrue from metrop olitan expansion, mining, or recreation
servicing, as wel l as from industry. The local community should assess its position
inte lligentl y, cooperate effective ly, and work hard to take advantage of whot.ver
distinctive assets it may have or can discover . Basin communities truly need promo-
tion, but inside promotion must precede outside promotion if it is to be effective .
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3. ThIs information was complied from questionnaires returned by Chambers
of Commerce and Industries In the Meramec Basin. Data were checked with the
1954 Census of MQnufactunng and appear to be reasonable. The complet, list
of Industries Is contained in Appendix A at the end of this choptsr. Mdi$on&
community Inventory data obtained from the questionnaires are contained In a
separate appendix.

4. Ullman mid Dacey, op. cit. The “local” or “service” esuployment
~isult1plier) d.~~~deni on oGfllW~ sctory jobs) Is In general grossly overestimated
for small iowa. by oH advisory groups at bosh state and national levels .
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APPENDIX A
Table 2

.4 INDUSTRY IN THE MERAMEC BASIN°

___ Number of Product(s) Years In
Employees Manufactured Operation

Bonn. Terre
Bonn. Terre Foundry 15 Iron rasting NA
Murphy Concrete Block 18 Concrete blocks NA
Reliance Wear Co. 80 Women ’s wear NA
St. Joseph Lead 2,500 Lead, zinc , etc . NA
Service Heel 150 Plastic heels 1
Valley Dolomite 80 Dolomite NA

Bourbon
Paramount Cap 175 Headwear 26
Proctor Counter Co. 40 Shoe counters 7

!T5
Cuba

Convoy Shoe SuppUes Co. 150 Parts for shoes 6
Cuba Mfg. Co. 35 Metal lockers 3
Cuba Shoe Co. 240 Wonssn’s s hoes 9
Echo Supplies Co. 63 Shoe dies 24
Fleming Mfg. Co. 75 Concrete block machines 8
Monarch Mfp . Co. 50 Oak flooring 8
Wayne Metal Co. 3 Metal assembly 1

DeSoto
Batter-Silt Mig. C.. L Fabricated metal products 2
CIlroa. Une CasketC..w 15 Caskets 1
DeSoto Dairy lce apd Supply 15 k. Cream 50
Hamilton Shoe C.. 250 Shoes 3
Structural Components 5 Plywood and lamInated lumber 1

Flat River

No hifoimatlon ovallable

‘NI data obtained from ~~~ laissulres sent to Chambers of Cimmirce and elliot
sfr ~lIor c gentasHc~ss In u~ ::$v. communities . 

-

b C~~ i.d from C!~~~.r of Commerce Information !~Z.• -, -

- :- -4 , J ~. -J-~ -
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Table 2 (continued)
INDUSTRY IN THE MERAMEC BASIN

Indust Number Product(s) Years in
Manufactured Operation

Owensv ille
Allied Chemical Co.b SD Fire clay 17
Brown Shoe Co. 350 Shoes 15
O’Sullivan Industries ~5D Metal furniture 6Owensvil l. Shoe Mfg. Co. 250 Women’s shoes 60

700
Pacific

Alton Box Bo,rd Co. 120 Cardbc ssd 12
CalciCrete Corp. 45-65 LightweIght bldg.mat.riols 3Meram~~ Sand and Cravei Co. 40 River sand and gravel NAPacific Pebbles, Inc . 30 River sand and gravel 20
Pacif ic Shoe Co , 65 Shoes 20Pion.er Silko Ce. 60 Type of sand used hi furnaces 13(blast) and glass works
St.Lculs Material & Suppiy Co. 30 River grovel and sand 40
Shepherd Well Drilling Co. 15 W.lI dril ling & exe ovating co. 20

_______

SIOWn SIIOS CO. 340 Women ’s shoes 19
Reed Lumber Co., Inc. 37 Pallet crates & wood products 11
Waodh..l Plant (Brown Sf. 250 Wooden shoe heels 11

Co. ) 127
Roll.

HaI.um~~~.r. 100 Salcery~ ooá 11
Ju suu-SSILSJI.- ShIsikie 350 Wom.n’s shoes 25

Sal..
Sanad Lingerie Co. Sal.. 100 Ladles sleepwear 7Flayd Charcoal Plant 50 Charcoal 2
International Shoe C.. 450 Womin’s shoes 12
Ozark Oak Roor~ig Co. 31 Oak flooring 1Salem Sportswear 300 Sportw~ear NA

— ~ObIolned kern CI~~±:: of Commerce inf.rmation y.
°Over 400 are employed by various mining concerns in the vicinity. 

_  _  
I
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Table 2 (cont inued)
INDUSTRY IN THE MERAMEC BASIN

Indust Ikinther Product(s) Years In
Employees Manufactured Operation

St. Clair
Dab Shoe Co., Inc . 265 Women ’s shoes 9
International Shoe Co. 125 Heels and outsoles 5
Missouri Knife6Co. 7 Mv.rtislng spedalfles 13
Steelwe ld Co. 60 Truck bodies 4

St. James
International Shoe Co. 130 Sole factory 15
Pnge Sportswear 80 Jackets 11

StoelvWe .
Brown Shoe Co. 150 Baxtoes, irisoles, heels 12
Erma s Firearms MIg.Co~, Inc. 12 M..1 Rifle receivers & barrels 2• Hardwood Charcoal Co. 25 Charcoal 31

1~7

• Sullivan

International Shoe Co. 411 Shoes 40
Midwest rooiwear, Inc. 202 Women’s slippers 10
Nieman Tool & M%cbin. Co. 23 Dies and tools 9
Pacco CorporatIon 100 Carburetor parts 11
Ramsey CorporatIon 122 Piston rings 14 —

Union
w e nsslioes

Carmo Shoe Mfg. Co~ - 
600 Women’s shoes 21

Fraser Shoe Co. NA Shoes NA
Holiday Food C.. 240 Frozen pr.par.d food 2
Union Heel C.. NA Shoe heels NA

-fl~

Absorbent Cotton C.. 200 SurgIcal cotton & gauze 44
kch.r’Dani.I’Mldland 65 Mky~~~Lià, olat .11, varnish 36
Dennis Electrical Cunt~~ ton 35 Electr Ical constructIon 16
Lock Joint Pipe C.. • 65 Concrete pip. 25
Wasco Materials Co. 12 Concrete 5

b Obtained from Chc±; of Commerce Informution~~~y.

~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~
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Table 2 (contInued)
INDUSTRY IN THE MERAMEC BASIN

Number Product(s) Years in
Employees Manufactured Operation

~~~~~ 
continued

Meromec Voll ey Block Co. 20 Concrete 16
Precision Forgings Co. 26 Metal forging 8
St .Louls Boat & Canoe Co. 7 Boots, canoes, and parts 36
Simpson Sand & Gravel Co. 40 Sand and gravel 24
Valley Park Bottl ing Co. 9 Soda water 35
Wainwright Industries 40 Metal stampings 14
Woodsnware Products Co. 83 Step and extension ladders, 14

lawn choirs
Wuihington

Busschers Industri es, Inc • 60 Corncob pipes 18
Deb Sha.C.. 450 Wom.&s shoes 11
Durham Duenke C.)’ B Metal meter boxes 3
Ernest Hazel, Jr., Inc • 70 County recorders, binders, etc • 0
Hlrschl&Bendheim 40 Carnco}~ pipes 90
International Shoe Co.’ 660 Shoes 54
Jefferson Pro*Icts Co. 50 FlUe, dr iers 8
M. W.. InC . 11 Hand trucks 3
Mid-Continent Tab Card Co. 7 Tabulati ng care 1
Missouri Me.rsdr. C.. 100 Concob pIpes 98
Mutual C-ar.ent 85 Ladles undergarments 3
Orno Metals, lnc ,b 28 Steel commercial furnIture 16
Rl.chens Body Co. 9 Truck bodIes 3
Sporlaw Valve C.. ~ 130 Valves 6
Washington Building Bl.ck,~b 6 Concrete blocks 11
Wa hln~ton Metal Products0 197 FabrIcated metals 9
Zero Manufacturing C.. 140 DaIry farm eq ipm.nI 28

2$~
C-RAND TOTAL 12~592 — 12,612

from ~l~~ 5.r .1 Cc j i&~e information 
____

!~~~~~~ 
_


