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FOREWORD 

Thi s repor t  i s  one o f  s i x  undertaken t h i s  year i n  the Department of 
Geography a t  the Univers i ty  o f  Colorado, It has become almost a t r a d i t i o n  
f o r  the graduate seminar i n  land use t o  i n 9 t i a t e  a p ro jec t  i n  the l oca l  
area i n  cooperation w i th  an agency o f  the Boulder c m u n f t y c o n  e i t h e r  the 
nrtanicipal o r  county Bevel, sometimes both, 

These studies achieve a number o f  objectives, The p a r t i c i p a t i n g  stu- 
dents undertake a r e a l i s t i c  p r o j e c t  which they are able t o  plan, execute, 
and publ ish w i t h i n  the b r i e f  span o f  one semester. Also, these studies pro- 
vide new informat ion f o r  municipal and county o f f i c i a l s  and c i t i z e n  groups 
concerned w i t h  planning and guiding the growth and development o f  the C i t y  
of Boulder and Boulder County. I n  short, these ape professional t r a i n i n g  
exercises f o r  graduate geographers and are a serious e f f o r t  i n  providing 
new planning perspectives i n  the i n t e r e s t  o f  pub l i c  service. 

I n  response t o  a suggestion by the Natural Areas Committee o f  the 
Univers i ty  o f  Colorado, the land use seminar elected t o  study and analyze 
a number o f  natura l  s i t e s  i n  the Boulder Valley, The group was a lso jo ined 
i n  the endeavor by the graduate f i e l d  seminar o f  the Department o f  Geog- 
raphy. 

The cooperative base w i t h i n  the Boulder community was wider than usual 
t h i s  year. The s i t e s  chosen f o r  study seemed t o  have po ten t ia l  f o r  a 
va r i e t y  o f  uses beyond t h e i r  present development. These included ins t ruc-  
t i o n  o f  pub1 i c school and un i ve rs i t y  students, s c i e n t i f i c  research, recrea- 
t ion,  greenbel t, and open space. The graduate students involved worked 
i n  cooperation w i t h  the res ident  proper ty  owners, the Parks and Recreation 
Department and the Planning O f f i c e  o f  the City o f  Boulder, the Department 
o f  Development and the Parks and Open Space Advisory Committee o f  Boulder 
County, the Boulder and Longmont Of f ices o f  the So i l  Conservation Service, 
the Science Di rector  o f  the Boulder Val ley RE-2 School D i s t r i c t ,  the 
Planning Office and the Natural Areas Committee o f  the  Univers i ty  o f  
Colorado, and the Denver Regional Council o f  Governments. 

Sometimes the graduate researchers f e l t  t h a t  they would have l i k e d  t o  
pursue ce r ta i n  themes i n  greater depth i f  they had had more time avai lable. 
Nonetheless, they j o i n  me i n  expressing the hope t h a t  t h i s  repor t  provides 
in format ive ins igh ts  on a fasc ina t ing  p a r t  o f  Boulder County, 

The various chapters which appear i n  t h i s  study were o r i g i n a l l y  sub- 
m i  t t e d  as special reports by the ind iv idua l  s indicated, They represent 
the  endeavors and views o f  the authors and i n  no way should be in terpreted 
as the o f f i c i a l  views o f  the Department o f  Geography o r  any other  cooperating 
agency o r  organizat ion previously mentioned, Because o f  t h i s  independence 
from o f f i c i a l  views, the par t i c ipan ts  i n  t h i s  p ro jec t  are espec ia l ly  grate- 
f u l  t o  the Graduate School o f  the Un ivers i t y  of Colorado, the City o f  



I Boulder, the Boulder County Commissioners, the Boulder Valley RE-2 
School D i s t r i c t ,  and the Universi ty o f  Colorado Foundation f o r  sharing 

I the costs o f  p r i n t i ng  t h i s  report. 

This i s  the co l l ec t i ve  and ind iv idual  e f f o r t  o f  a group o f  dedicated 

I geographers concerned a bou t the qua1 i t y  o f  the 1 ocal envi ronmen t and i t s  
attendant stresses. Boulder County residents, students, and local  o f f i c i a l s  
may gain understanding from t h i s  repor t  t ha t  w i l l  ass is t  them i n  t h e i r  

I 
efforts t o  perpetuate the Boulder area as a pleasant and a t t rac t i ve  place 
t o  l i ve .  

Donald D. MacPhail, Ph.D. 
Professor o f  Geography 

Boulder , Colorado 
June, 1970 

Pu b1 i c a t i  on o f  t h i s  repor t  i s  made possible through grants 
from the fol lowing: 

Universi t y  o f  Colorado Foundation 
The C i t y  o f  Boulder 
The Boul der County Commissioners 
The Graduate School, Universi ty o f  Colorado 
Boulder Valley School D i s t r i c t  RE-2 (J). 



ACKNOWLEDGEMENTS 

The authors o f  t h i s  study wish t o  thank a l l  o f  the people who assisted 
us i n  bringing together t h i s  information. I n  par t i cu la r  we wish t o  thank 
the 1 i brarians from the Western H is to r ica l  Research Col l ec t i on  o f  Nor1 i n  
L ibrary o f  the Universi ty of Colorado, the people a t  the Boulder County 
Assessors' O f f  i ce  and 'the County Treasurere s O f f  ice, Harold Nesbit t  o f  
the Agr icu l tura l  Stabi l  i za t i bn  and Conservation Service, Gary Hansen of 
Beech A i r c r a f t  Corporation, Bob Trenka and Vince Porreca o f  the Boulder 
County Planning Office, and Mrs. Anna B. Joder and Don Look o f  Look 
Photos f o r  t h e i r  personal assistance. We also wish t o  thank Mrs. Nancy 
Stonington f o r  the cover design o f  t h i s  report, Mrs. Sue Middlebn for  
the typing o f  the report, and Dr. Donald 0. MacPhail f o r  h i s  guidance, 
assistance, and cooperation i n  t h i s  endeavor. Our thanks a lso go t o  
Mr. W i l  be r t  J. Ulman for h i s  work wi th  the copy camera and contact 
p r i n te r  i n  the f i n a l  preparation o f  the maps f o r  publication. 

The Authors 



CHAPTER 1, INT~DUCTHON 

Gary Heaslet and Dean Go Wilder 

Boulder% rap id  growth sPnce the end s f  World War H I  has brought a 
s ign i f i can t  change i n  &Re natufpal landscape o f  &Re area, Cow~ts~etBow of 
highways, c o m ~ B a P  and res9dentfaI expans'Jon, and buildBng due t o  re- 
zoning o f  agr icu l tu ra l  areas has blanketed the Boulder area w i th  culWra1 
features, One r e s u l t  of t h i s  growth and development 1s a poeduction dn the 
natural attractiveness o f  the area, 

The c i t i zens  o f  Boulder, recogni sf ng the inev i  tab1 e expansion o f  the1 r 
c i t y  and i t s  e f fec ts  on the landscape, have enacted various types of ord%- 
nances and leg i s la t i on  t h a t  attempt to guarantee the preservation of the 
natural beauty o f  t h e i r  community. The two best examples o f  t h i s  type o f  
po l icy are the Blue Line and C i t y  Greenbelt Programs (C i ty  Manager, 1948). 

I n  the process o f  adopti ng these programs, which aim t~ provide natu- 
r a l  areas around and w i th in  the comunity, Boulder residents have become 
m r e  sensi t ive t o  t h e i r  envi ronmnt, The or ientat ion o f  most seems to be 
toward preserving areas f o r  %Re$r v isual  appeal and aesthetic value, 

I n  addit ion t o  natural beauty, there are other c r i t e r i a  tha t  should be 
considered i n  evaluating natural  areas, These include the h i s to r i ca l  s ign i -  
ficance o f  the location, i t s  potentlial f o r  academic study o r  research, the 
pos r ib i l  i t y  o f  the area servf ng as a neighborhood o r  conarsunity recreation 
area, o r  possibly res t r j c ted  uses, as i n  the case o f  a floodplain, 

The members o f  the Department o f  Geography semlinar on land use decided 
t n  January o f  1970 t o  undertake a study o f  sdx natural areas wd t h i n  a few 
miles o f  the Universi ty dn an attempt t o  evaluate t h e i r  meri ts f o r  a number 
o f  a l ternate uses. A prel iminary survey by the class idcnt9f ied the s i t es  
which had the greatest i n te res t  tx a number o f  groups wBthin the Boulder 
comunl ty. 'The main focus o f  study has been oriented toward i den t i f y i ng  
and analyzing spec i f i c  natural areas i n  the Boulder cmunBty  Raving one o r  
more unique characterist ics, The purpose o f  the seminaros ac&Bvi&ies was 
t o  provide a set o f  reports which w u l d  contain the pert inent i n fomat ion  
regarddng each o f  these Pocati ons, 

This report  deals w i th  the s i t e  known as Six-HiIe Fold and i s  broken 
down i n t o  s i x  sections: intmduct ion; environmental survey; past, present, 
and fu tu re  lend use; land economics; cadastral and land tenure; and con- 
clusions, Each section was prepared by a d i f f e r e n t  team of graduate students, 
thereby providing a mxirnm amount o f  exposure &a the various aspects o f  
v-egfonal descr ipt ion and analysis, 

Six-Mile Fold i s  located about 4 and l / 2  miles north o f  Boulder i m d i -  
a te l y  west o f  Highway 7 (Figure I). In the past, t h i s  area has been 
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the scene o f  many f i e l d  tri s conducted by various departments 04 the Univer- 
s i t y  o f  Colorado (Figure 2B ! . A wide array of natural phenomena, o f  i n te res t  
especial ly t o  students o f  geography, geology, and biology, are present wfth- 
i n  t h i s  r e l a t i v e l y  confined area. A1 though most in tens ive ly  used f o r  fresh- 
man sequence courses, upper-class as wel l  as graduate courses have undertaken 
studies i n  t h i s  natural area w i th  the permission o f  the landmen.  

To i l l u s t r a t e  the uniqueness o f  Six-Mi l e  Fold as an awa  o f  interest,  
the fo l lowing section w i l l  provide a descr ipt lsn o f  the  georogy, soi ls,  and 
vegetation found w i th in  the area o f  study. The study area, as shown d w  
Figure 2, occupies appmxdmtely 70 acres, 
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W i l e  Ulman and Robert Key 

Six-Nile Fold owes Pts nam t o  a long a s p e t r i c e %  swtdcl Bne and o p -  
c l  9ne on %ha lower slope o f  the footh i  D l o ,  To ths u n t r a 3 W  observer fw 
the f i e ld ,  these features m i  ght easO By go unwotB ced, However, oboervcd 
from the air ,  the a n t i c l i n e  and sywcliae are v f s ib le  as a EBght-toned 'S" 
shaped curve on a dark background, 

The footh i  l l s ,  para1 l e l  dng Highway 7 northbound, are an expressBow 84 
the upturned western edges o f  the sedimentary beds which d ip  eastward t o  
the Great Plains, As the Fmat  Range of the Rocky Muntains u p l i f t e d  
during the Cretaceous period, the overburden o f  thousands s f  feet of sed8- 
men&ary rocks were forced t o  y i e l d  fmm t h e i r  f o r m $  horDzontal position, 
Accompanyiag t h i s  u p l i f t ,  frequent f o ld ing  and warping occurred w i th in  the 
sedimentary strata, I n  t h i s  manner, Six-Mile Fold was fsrmd. \here %he 
stress o f  the slow continuous up1 i f t  exceeded the e l a s t i c i t y  of the rock$ 
Qaul t s  and fractures resulted, 

The an t i c l i ne  and synclfnc o f  the Six-Mdle f o l d  maintain t h e i r  Wpog- 
raphie expressDon through the r e l a t i v e  resistance s f  the Pdiobvara O o m -  
t i o n  t o  erosion (Figures 28 and 3 ) ,  The ent f re  thickness o f  the Wfobmra 
formation i s  approximately 400 feet, Throughout t h i s  sedimwtary stratum, 
the uniformity o f  the fomat ion  varies, A t  the base o f  the fsmat fon  l i e s  
the For t  Hayes member consist ing of 20 feet o f  medium-beaded t~ mssive, 
l i g h t  gray, very fine-graBned l imstsne,  The remainder o f  the f o m t 9 o n  
consists o f  a less resistant,  h igh ly  calcareous shale which weathers a dark 
brown to black and i s  poorly Bam8nated0 Near the top o f  the Pddebrara Pies 
the Oysterbed member. Although considerably B eso resPs%an& t o  d9fferewtiel  
weathering and erosion than the For t  Hayes member, the Oysterbed i s  m r e  
res is tan t  than the mfddle poption o f  the Bornt ion.  

The posi t ion o f  the Niobrara formation w i th in  the stratOgrephic sequence 
o f  sedimentary beds gives r i s e  t o  the topographic expression 04 Six-Mile 
Fold, D i rec t ly  beneath the kddobrara and surfaci  ng fmedOateDy west of  Six- 
Hl l e  Fold i s  the Benton shale fomation, r e l a t i v e l y  s o f t  and earsfly weathered 
and eroded, ThusD i t  i s  assocBated w i  Oh valleys, Surfacing sow distance 
east o f  the Fold, i s  the Pierre fomtOen,  also cornparat8vsly so f te r  than 
the Niobrara w i th  r e l a t i v e l y  %i ttl e re8 fef ,  Located between two beds of a 
less durable nature, the Niobrara na tura l l y  stands ou t  i n  relief, Outcrops 
o f  the For t  Hayes limestone are especial ly vBsBble because o f  the strikingly 
white colorat ion o f  t h i s  member, EasBl y observed on an a i r  photograpt&' o r  
traced i n  the f i e ld ,  outcrops o f  the twisted, folded and warped For t  Hayes 
limesbne! form the backbone of SOX-Mfle Fold (Figure a). 

A t  the base o f  the southward plunging an t i c l i ne  and syncldne, the For t  
Hayes limestone dips beneath the less res9stant upper members o f  the Ndobara. 



Fighre 2A. Aer ia l  view of Six-Mile Fold looking west. The surface trace 
o f  the For t  Hays member o f  the Niobrara formation appears as 
a l ight- toned band. I t  makes a d i s t i n c t  zig-zag a t  the folded 
geologic s t ructure (A - S) . Where the outcrop makes a sharp 
curve a t  the l e f t  (A), there i s  an a n t i c l i n a l  r idge produced 
by upfolding. The For t  Hays makes another sharp curve (S)  
which traces the l i m i t s  o f  a small s t ruc tura l  or  syncl inal  
va l ley produced by downfolding. A small water gap cuts i n t o  
the outcrop l e f t  (south) of "S" and i s  seen i n  Figure 4. (Photo 
courtesy o f  the Department o f  Geological Sciences, Uni versi  ty 
o f  Col orado) 

Figure 2B. Under the guidance o f  a laboratory inst ructor ,  an undergraduate 
class i n  physical geography from the Unt vers i ty  o f  Colorado 
examines a f a u l t  exposed a t  Six-Mile Fold. Many classes i n  geo- 
logy, geography, and biology v i s i t  the s i t e  each year. (Photo 
by Dennis Netoff)  



Figure 2A 

Figure 26 
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A s t ruc tura l l y  control led  stream, which now PPous westward a t  the base of 
the Pol d, formerly flowed t o  the northeast joinPng the well-marked a r m 9  
channel d i rec t1  nor th of the Fold, Stveam pbracy has sbnce captured tk 
former stream f f ow d iver t ing  the runoff to i t s  present mutose, Whcm t h i s  
stream now crosses the FOP% Hayes limestone, t t s  erosive action h s  cut a 
small water gap (Figures 28 and 5),  

The less res8ohnt  por t ion o f  the Niobvara P o m t i s n  deternines tk 
area i m d l a t e l y  south o f  the an t i c l i ne  and synclime. Only i n  the e x t r m  
southwest corner o f  the study area does the Fort Hayes mmhr appear agafno 
Here, the BPmstowc beds are seen dflpping sharpply $0 the east  a t  am an Re P of about 55 degvws. TRf s outcrop boms an almost sol i d  castw&~~! d8pp rrug 
wall extending about 400 fee t  nor th from the stream entering the south- 
western comer o f  the s t ~ d y  area. Mhere thOs stream has cut thmugh the 
For t  Hayes, another water gap has f o m d ,  Mi th in  t h i s  branch, the massfve 
beds o f  the For t  Hayes 1 imesbne are most c lea r l y  vls9b%eo 

Contrasting sharply w i th  the northern Woothirds o f  the study area, 
the te r ra in  i n  the southern por t ion 4s very rugged. Mere, where the less 
durable members o f  the Niobrara f o m t l o n  Vie exposed on & ~ p  o f  the For t  
Hayes, raptd erosion o f  the so f te r  ca l ca res~s  shales i s  mnf feoted i n  the 
formation o f  numerous g u l l  i e s  depicting a badland01 9 ke topography devoid 
o f  vegetation. 

Because a1 l o f  the sedimentary beds i n  t h i s  area am o f  marine or igin,  
the Niobrara and Benton are wel l  endowed w i th  preserved f o s s i l s  (Figure 6), 
Inoceramus 1 abiatus and ,Netoicoceral whf t e i  , both Boss1 1s o f  the Bate Cm- 

d i n  %Re u ~ b e r  SO= o f  the Bentow $(hia%@s0 E X D ~ S ~  
i n  the ouicrops of the For t  H B ~ ~ S  &mber of %ha Niebraw are O P ~ F " O U S '  

a shel l  ranging up t o  110 inches i n  d4,amter (Figure 41, 
Niobrara derives Bts nam from the abundance o f  Ostr@a 

concentrated w i th in  th%o zone, Fossi ls bound i n  
have also been dated t o  the upper Cmtaceous pet-id, 

Several we1 1-defined f a u l t s  are i n  evidence i n  the study area (FBg~re 
2B), Two drag fau l t s  o f f s e t  the s m s l h  BPncorfty of the For t  Hayes lfm- 
stone outcropping i n  the "Son shaped curve o f  the ant8cl i n e  and sync13 we 
(Figure 28). A nearly v e ~ t i c a 4  rewersc thrust fault has o f f s e t  the normal 
bedding planes o f  the calcareous shale member of the Pd90brerao This fau l t  
i s  located on an escarpment fmedf  a te ly  south o f  %kc antfcllwaB nose (Fdgure 
28). 

Fac i l i t a ted  by the semi-arid t o  steppe climate o f  the region, the 
geology o f  Six-Mile Fold has created a unique area o f  natural i n te res t  t o  
earth scient ists.  These shao°facterls%~cs are also re f lec ted  i n  the s o f l  de- 
velopment and consequent vegetation d l  versP t y  found here. 

Soi ls  
C__ 

A study o f  the s o l l s  I n  the Six-MlPe Fold area reveals a d i ve rs i t y  sf 
sol  1 types common t o  t h i s  area of Colorado. These SOB 1s are o f  Bm to mder- 
ate  f e r t i  1 i ty, general Py ~nsuPtable f o r  agr8cul tu ra l  crops, but suppov+tive 



Figure 4. ~ i o b r a r a  Fossi l  

A foss i  1 she1 1 (Inoceramus deformu2) i s  exposed 
crop o f  the Niobrara formation a t  Six-Mile Fold 

Figure 5. Watergap a t  Six-Mile Fold 

i n  a rock out- 
(note arrows). 

Looking east i n t o  the small sync l ina l  va l ley  a t  Six-Mile Fold 
(See Fiqure 2%). The For t  Hays member of the Niabrara forma- 
t i o n  outcrops i n  the foreground on the west l imb  o f  the syn- 
c l ine.  The l e t t e r  "S" o f  Figure 2A i s  located a t  the l e f t  o f  
the small watergap i n  the For t  Hays (foreground) and o f f  the 
photo. 



Figure 4 

Figure 5 



a. lnocerarnus deformis, with a small colony of 
Osrrea congesta attached, from the Niobrara 
Formation ( x  113). 

b. lnoceramus labiatus from the Benton Forrnatlon 
labout natural size). 

c. Meroicocerel white! from the Benton Formation 
(about natural size). 

Figure 6. Selected f o s s i l s  found i n  the Six-Mile Fold area. 
Source: John and Halka Chronic, "The Geologic Story s f  
the NCAR Site" (Part I), N a t u ~ a i  Features o f  the WCAW 
Si te ,  p. 6, (Reproduced 
m e t -  fop Atmospheric R 



of various grass& which make the area su i tab le  f o r  l i ves tock  grazing. The 
most f e r t i l e  s o i l  i s  found i n  the  stream basins. This i s  evidenced by 
shallow p r o f i l e s  seen on embankments and by the dense growth o f  grass and 
shrub vegetat ion found i n  these areas. 

Ex is t ing  s o i l  maps show on ly  major soi  1 types and do no t  ind ica te  de- 
t a i l e d  sub-groups (Moreland, 1968). The major types and t h e i r  descr ipt ions 
are as fol lows (See Figure 7 ) :  

70-DE LaPorte - very f i n e  sandy loam ( 5  t o  20%) 

These are very shallow, we l l  drained s o i l s  w i t h  very f i n e  sandy loam 
o r  loam surface s o i l s  under la in  by l imestone a t  less  than 20 inches, These 
s o i l s  are  on upland slopes. Water in take  r a t e  i s  medium. Water-holding 
capacity i s  low. These s o i l s  are used p r ima r i l y  f o r  rangeland. Erosion 
cont ro l  i s  important on these so i l s ,  They have severe l i m i t a t i o n s  f o r  sep- 
t i c  tank f i l t e r  f i e l d s  because o f  shallow deptho 

These are deep, wel l-drained s o i l s  w i t h  c lay  loam surface s o i l s  and 
c lay  subsoi ls, These s o i l s  are on terraces and uplands. Water in take r a t e  
i s  low. Hater hold ing capaci ty i s  high. These are good i r r i g a t e d  s o i l s  
and are capable o f  producing good y i e l d s  w i t h  good management, Slopes of 
more than f i v e  per cent  should no t  be dry-famed, because o f  the hazard o f  
erosion. These s o i l s  have moderate t o  severe l i m i t a t i o n s  f o r  sept ic  tank 
f i l t e r  f l lelds because of slow permeabil i ty, They have f a i r  t o  good s tab i  l- 
i t y  f o r  embankments. 

This i s  a shallow, wel l -drained s o i l  w i t h  c l ay  o r  c l ay  loam surface 
s o i l  and under la in by shale a t  less  than 20 inches. These s o i l s  are on up- 
lands. Water-intake r a t e  i s  slow and water hold ing capaci ty i s  low. These 
s o i l s  are best  su i ted  f o r  pasture, I f  i r r i ga ted ,  f requent l i g h t  i r r i g a t i o n s  
w i l l  probably be necessary t o  maintain s u f f i c i e n t  ava i lab le  m i s i u r e  and 
avoid erosion. I f  n o t  i r r i ga ted ,  proper range use i s  necessary t o  maintain 
desirable grasses and avoid erosion. These s o i l s  have severe l i m i t a t i o n s  
f o r  sep t i c  tank f i l t e r  f i e l d s  and f o r  f o u n d a t f ~ n s ~  

w a n d s t o n y  loam 

These are shallow, we1 1-drained s o i l s  w i t h  sandy loam surface soi  1s 
and under la in by sandstone by less  than 20 inches, These s o i l s  have many 
sandstone rocks throughout. Water in take  r a t e  i s  rap1 do Water ho l  d ing capa- 
c i t y  i s  low, These s o i l s  are  su i ted  on ly  f o r  pasture o r  range, Erosion 
con t ro l  i s  necessary, These s o i l s  have severe l i m i t a t i o n s  f o r  sept ic  tank 
f i l t e r  f ie lds .  Excavation i s  d i f f i c u l t  w i thout  b last ing,  

These are areas of near ly  bare rock outcrop. They include some areas 
o f  shallow s o i l s  and moderately deep s o i l s  t h a t  are on such steep slopes as 
t o  be unsuitable fo r  anything bu t  very l i m i t e d  grazing f o r  w i l d l i f e  and re- 
creation, 



Figun 7 

SOIL TYPE 
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Samsil clay 
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k k  outcrop 

Source: Soil Conrervation Service 
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Six c l ass i f i ca t i ons  of vegetation can be i d e n t i f i e d  from f i e l d  examin- 
a t i on  and analysis o f  a e r i a l  photos (Quick, 1970). These stands o f  vege- 
t a t i o n  r e f l e c t  loca l  va r ia t ions  i n  soi  1 s, the under ly ing geology, and i n  
micro-cl i m t e  (Figure 8), 

Dense Grasses 

Two areas are f ~ u n d  a t  S i x - ~ i  l e  Fold w i t h  predominant grass vegetation, 
Along the northeast boundary on the western s ide o f  the a n t i c l i n a l  ridge, 
the grass i s  abundant bu t  appears t o  have been heav i ly  grazed i n  the past. 
Few other forms o f  veqetation are found i n  t h i s  area, The grasses are 
predominantly the short  g r  ch as Buffa lo ~ r a s s  (Buchloe 

Blue Gram ( 
1 appears we l l  

s P'K%-- 
on qua1 i ties,  

These two categories of vegetation are found on the  eastern s ide of 
the  ant ic1 i n a l  area t o  the edge o f  the  northern creek system. Sparse grass 
stands a lso predominate along the southeast po r t i on  o f  the study area. The 
vegetation i s compri sed o f  shor t  gra vegetation suck as 
Yucca lauca), P r i c k l y  Pear ( + and Skunkbrush 
(Rhus I n  t h i s  area the d, w i t h  the l ime- 
s= - verv close t o  the surface. S l  oges are s t e p  and moisture 
i s  not  as a v a i i a b l b a s  i n  adjacent areas, 

-Hagberry and Occasional W i  1 d P l  - urn 

This vegetation stand i s  found along the  drainage systems o f  the two 
i n t e m i  t t e n t  streams, These areas have the best so i  1 pro99 l es, composed 
p r i m a r i l y  of colluvium, and adequate moisture, A t h i r d  area i s  near the 
southwest corner of the study area, Here the limestone i s  h igh ly  fractured. 
The vegetation roots  penetrate through the  f ractures where the mi sture i s  
avai  lab1 e, The f rac tu red  l imestone causes rap id  i n f i  1 t r a t i o n  o f  avai l a b l e  
moisture which then drains down the steep sides o f  the Niobrara t o  the 
stream bottom and watergap below, We i s  p r ima r i l y  composed o f  
shrubs such as Skunkbrush, Hackberry re t i cu la ta )  and Wild Plum 
(Prunus ameri cana) , -- 

This vegetation sliows evidence of heavy browsing by deer, Raccoon, 
r a b b i t  and coyote t racks were also found i n  the v i c i n i t y ,  A P r a i r i e  
Rattlesnake was a lso  seen nearby, 

Willow and Cottonwood 

Only two small standsof w i l l ow and cottonwood werre noted, both near 
the confluence o f  the two streams, W i  11 ow (Sal i x  spp. ) and Cottonwoods 

spp,) are n o m l l y  found i n  fl oodpl-bthere the water tab le  i s  
the surface, Those found i n  the study area were small and shrub- 

l ike, inddcat ing a r e l a t i v e l y  poor source o f  moisture, 





Bare Erosion Surface 

The l a s t  category re f l ec t s  a lack o f  vegetation. These erosional sur- 
faces are steep, w i th  less than f i ve  per cent occupied by vegetation. Most 
of the mater ia l  i n  t h i s  category i s  l imestone outcrop o r  heav i ly  eroded 
slopes where l i t t l e  moisutre i s  ava i lab le  f o r  plants. 

The uniqueness o f  S i  x-Mi l e  Fold as a na tu ra l  area i s  presented t o  the 
viewer as a s t r i k i n g  change from the landscape e x l s t i n g  immediately nor th  
o r  south. Certain charac te r i s t i cs  of i n t e r e s t  t o  both the natura l  and 
physical sciences are found w i t h i n  a r e l a t i v e l y  confined area. Six-Mile 
Fold i s  perhaps the most representat ive o f  folded s t ra ta  along the foot -  
h i  11 s o f  the Front Range i n  the Boulder, Colorado area. The s i  t e  a1 so 
demonstrates a close in te r - re la t ionsh ip  between vegetation pat terns and 
so i  1 parent material,  This combination o f  geologic and vegetative fea- 
tures, besides presenting a cha rac te r i s t i c  gross 1 andscape, a1 so develops 
a number o f  micro-envi ronmental s i tes ,  
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CHAPTER 111. PAST. PRESENT AND FUTURE LAND USE 

Dean G. Wilder, Jim Biggins and Helen Young 

hand Use Survey 

The Six-Mile Fold s i t e  i s  no t  isolated. Increasing settlement and use 
of adjacent land, as wel l  as increasing t r a f f i c  through the area, may a f f e c t  
the s i t e  ind i rec t ly .  This may occur through potent ia l  a i r  and water pol lu-  
t i o n  and, more s ign i f i can t ly ,  through trespassing. Accordingly, the changing 
land use patterns o f  the adjacent area were studied i n  an e f f o r t  t o  learn 
what i s  happening t o  the whole area. The area chosen fo r  study was be1 ieved 
t o  be definitive i n  terms o f  the k ind  o f  land use that  has existed and does 
e x i s t  near Six-Mile Fold and the apparent trends tha t  have occurred. 

This area includes a l l  o f  Sections 30 and 31, Township 2 North, Range 
70 West, and the eastern halves o f  Sections 25 (which includes Six-Mile 
Fold) and 36, Township 2 North, Range 71 West. The area covers 3 square 
miles (2,240 acres), with, Six-Mile Fold west o f  the center. The western por- 
t ions  o f  Sections 25 and 36 include par ts  o f  the f i r s t  hogback a t  the edge 
o f  the foo th i l l s .  This land has been used only t o r  grazing, and because of 
i t s  rugged nature, i t  i s  doubtful t ha t  i t w i l l  be used f o r  anything else i n  
the near future. , 

The land use code used by the Denver Regional Council o f  Governments 
was followed i n  designating the types o f  land use (Figure 9). Land use pat- 
terns were determined by f i e l d  inspection and by use o f  ae r ia l  photographs. 
The aer ia l  photographs used were taken i n  1938, 1956, 1963, and 1969 f o r  
the U.S; Department o f  Agriculture. A l l  o f  the photos were taken i n  l a t e  
sumner, t o  best record agr icu l tu ra l  land use. Determinations made from the 
photographs were p lo t ted  on maps a t  a scale o f  1 inch t o  1,000 feet. 

It must be emphasized tha t  more meaningful impressions regarding spe- 
c i f i c  uses o f  land can be obtained from the maps than from descriptions. 
The fol lowing paragraphs are intended only t o  po in t  out  apparent trends i n  
land use. 

H is to r i ca l  Land Use 

1938 - 1956 (See Figure 10) - 

Colorado Highway 7 (Boul der-Lyons Road o r  Foothi 11 s Highway) runs gener- 
a l l y  along the range 1 i ne  ( R  70-71 W) tha t  separates the eastern from the 
western sections o f  the study area. I t  serves a useful boundary l ine ,  be- 
cause trends i n  land uses on e i the r  s ide o f  the highway are somewhat d i f -  
ferent. The highway i t s e l f  was a l te red  i n  t h i s  88 year period: road cuts 
were made through the sloping r idges near the Six-Mi 1 e Fold si te,  so tha t  



KEY TO LAND USE CLASSIFICATION OODEK 

3 .WS IDENTIAL 

11 Single Family Dwelling 

4 INDUSTRIAL 

43 Secoildary Fe ta l  Products Manufacturing, 
Processing, Fabricat ion,  Assembly 

8 PARKS AND RECREATION 

82 Outdoor Sporting, Recreation F a c i l i t i e ~  

9 AGRICULTURAL 

92 Crop Production 

93 A n f ~ a l  Production 

94 Animal Husbandry Service8 

95 Paeture,  Uraz iw  Land 

0 VACANT 

0 1  Land 

0 3  Water Area 

+ Categories are baeed on those ueed by the Denver 
Rep;ional Council of Government. 





the highway could take i t s  present course between Sections 25 and 30, Mdwr 
changes were also made i n  the road tha t  branches o f f  t o  Wiwot, P r io r  t o  
1956, there was an east-west road across the middle o f  Section 31 ; i t  was 
abandoned before 1956. I t  joined a road thae was along the eastern boundary 
o f  the area, across 1 and now flooded by Leftkand Val Bey Reservoir, 

I n  1938, about 14 per cent o f  the area was used for  growing crops, prob- 
ably hay, and the r e s t  was razing land, (See Table I )  Between 1938 and 
1956, agr icu l tu ra l  land use 'degeneratedw i n  the sense thae cropland acreage 
was reduced by one-half, Acreage used f o r  grazing increased only s l  igh t ly ,  
however, because the parts o f  the area cam under some n w  uses: a poultry 
farm was established northeast o f  Six-Mile Foldb Lefthand Valley Reservoir 
was constructed, and Beech A i r t r a f t ,  Pnc, began &o occupy i t s  present loca- 
t i o n  south o f  Six-Mile Fold. 

I n  summary, during the 1938 t o  1956 period, a b u t  four per cent of 
the land i n  the area was converted t o  uses other than f o r  crop growing 
and grazing. I n  addition, during t h i s  period there was a notable increase 
i n  the var ie ty  o f  uses o f  the land which contributed t o  the overa l l  degreda- 
t i o n  o f  the o r i g ina l  ru ra l  patterns of use, Thus, t h i s  e r iod  saw the be- 
ginning o f  change i n  land u t i l i z a t i o n  from a predominant y agrfcul  tu ra l  a r @ ~ ~  
t o  one o f  var ied land uses, 

e 
1956 - 1963 (See Figure 11) 

Crop land declined s l i g h t l y  i n  acreage, and some o f  the land was put t o  
other uses, Livestock ra i s ing  (poul t ry  and horses) was undevtaken o r  ex- 
panded, about 30 acres were flooded by reservoirs, and Beech AOrcraft, Iwc, 
expanded i t s  f a c i l  i ties. Some land was l e f t  id le,  

A1 though 80 per cent of the area was s t i l l  used fo r  grazing, increasing 
d i ve rs i f i ca t i on  of land use meant tha t  by 1943 grazing was reduced by about 
150 acres. By the end o f  1963 about 8 per cent o f  the area was being used 
f o r  purposes other than grazing and crop grwing, (Note: Six-Mile Fold 
and vacant land was no t  counted i n  estimating percentage,) 

(See Figure 12) 

Two important events occurred: Beech Adrcraft, %nc, continued t o  ex- 
pand, and s i  ngl e-fami 1 y res i  dences were bud l t northeast o f  Sf x-MI l e  FOP do 
During t h i s  b r ie f  period, grazing land contdnued to decline i n  acreage, but 
crop land increased s l i  ghtly, More important, however, i s  t h a t  resident 
population i n  the area increased from about 21 i n  1963 t o  over 800 i n  1969. 
(Note: Estimation based on assuming three persons per house), I n  add4 tdon, 
14 per cent o f  the land was used other than t o  grow crops o r  t o  graze 
animals. Thus, there were more changes i n  the area bebeen 1963 end 8969 
than i n  the e n t i r e  previous 25 years, 

East o f  Colorado Highway 7 the land Os natural1 b r racedD and only T moderately su i tab le for  agr icu l tu ra l  use. I n  genera , and typBca1 of t h i s  
region, the upper parts o f  the terraces are d i f f i c u l t  t o  i r r8gate  and are 
best sui ted for grazing, whereas lower ground can be Orrigated and used 
fo r  crop growing. 



r p g L E E A A C R E A G E  OF LAND USE' 

Crop Production 

Pasture, Grating 

Reservoirs 

Secondary Metal Products 
Manufacturin ( Including 
parking l o t s  3 
Vacant Land 

Animal Production 

Six-Mile Fold 
(Scient i  f i cal l y  used) 

Animal Husbandry 

Single-Famil y Residence 

Recreation (Outdoor 
f a c i l i t i e s )  

l ~ s t l m a t e d  acreage was based on a total 2,240 acres w i th in  the 
study area, 

*categories are based on those used by the Denver Regional Council 
o f  Government. 



L A N D  E L  F@LB b A R E A  

I Location: K~mm 2 MorBh,Wawg~s 'Y@ 0 78 W ~ o l  



L A I D  USE:SOKoNObE FOLD Q A R E A  

I keeetios: Vewc 2 KbrUR,Wasofjrao 70 8 01 W s O  



West o f  the highway the land var ies from gent ly r o l l i n g  t o  moderately 
rough, and would probably be judged as Class PV t o  Class V I  land i n  the 
1 and capabi 1 i ty scheme used by the Soi 1 Conservation Service (Soi l  , 1957). 
Class IV t o  Class WI land ranges from land w i t h  severe l i m i  t a t m  i n  
choices o f  crop t o  severe l i m i t a t i o n s  on use as pasture land. Some of the 
land i n  the Six-Mile Fold s i t e  i s  deeply g u l l  i ed  so t h a t  use even for  
i ndus t r i a l  s i t e s  might be impractical.  

Agr i cu l tu ra l  land use decl ined from 100 per cent o f  the  area i n  1938 
to  86 per cent i n  1969, It seems u n l i k e l y  t h a t  more i r r i g a t i o n  water can 
be obtained, and wi thout  i r r i g a t i o n ,  ag r i cu l t u re  i n  the area w i l l  probably 
continue t o  decline. The tendency towards other land use po in ts  t o  a 
fur ther decl ine i n  agr icul ture,  and an increase i n  res iden t i a l  use. From 
the estimates o f  populat ion i n  1963 and 1969, i t  i s  possible t o  p red i c t  
144 residents by 1972 and 240 by 1980. These estimates are conservative, 
With decreasing distance t o  Boulder and Longmont as the c i t i e s  expand, the 
Six-Mile Fold area should become even more populated than previously i n -  
dicated, 

It should be pointed out  t h a t  the land east o f  Colorado Highway 7 i s ,  
i n  many respects, on the verge o f  development f o r  res iden t ia l  subdivisions, 
assuming adequate sewage and water f a c i l  % t i e s  can be provided. It i s  
essential l y  level ,  geological l y  stable, and close t o  shopping f a c i l  i t i e s  
and employment centers v i a  an a l  1-weather highway, 
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CHAPTER I V ,  LAND ECONOMICS 

Wi l l iam Callahan and John Harper 

In t roduc t ion  

The f igu res  ind icated on the 1970 land economics map (Figure 13) are 
the f a i r  market values o f  the land (in terms o f  do l l a r s  per acre) as c lass i -  
f i ed  by the county tax assessor. These f igu res  were derived by m n t m g  
theassessed value (def ined as 30 per cent  o f  the f a i r  market value) of 
each parcel o f  land by 3.3, and then d i v i d i ng  the resu l t an t  f i gu re  by the 
number o f  acres included w i t h i n  t ha t  parcel.  The f igures on the 1950 map 
(Figure 14) are a lso f a i r  market values, but, i n  1950 the assessed value 
was defined as 18 t o  20 per cent o f  the f a i r  market value. Therefore, 
these f igures were derived by mu1 t i p l y i n g  the assessed value by 5.0, and 
again d i v i d i ng  by the number of acres involved, The values should be used 
p r ima r i l y  f o r  comparison between the two maps and w i t h i n  each ind iv idua l l y .  
I n  t h i s  way, changes i n  land value through time and space can be visual ized. 

Land Valuat ion 

Most o f  the area under study i s  c l ass i f i ed  as a g r i c u l t u r a l  (espec ia l ly  
grazing) land, bu t  purchases i n  the area, espec ia l ly  along the major 
a r te r ies ,  r e f l e c t  a t r ans i  t t o n  from a g r i c u l t u r a l  usages t o  i n d u s t r i a l  and 
res i den t i a l  developments. Actual land values, therefore, must be der ived 
by o ther  means. An exce l len t  representat ive sample i s  the "Saddle Club 
Acres" subdiv is ion (T 2 N R 70 W, Section 30). Table II shows the f a i r  
market values and sa le  p r i ces  o f  12 l o t s  i n  t h i  s subdivision. The average 
do1 1 ar-per-acre f i gu res  are an i nd i ca t i on  o f  the wide d i  f f e r e n t i a t i o n  be- 
tween assessed and actual land values i n  the area. 

Mineral Ri$ts 

Mineral r i g h t s  a re  a lso  assessed by the county tax o f f i ce ,  I n  Section 
25 (T 2 N R 71 W )  minerals are  assessed a t  $2.00 per acre. This value i s  
no t  included i n  the f i gu res  included on the land economics maps. Coal 
r i g h t s  under the Beech A i r c r a f t  Corporation's holdings belong to the State 
o f  Colorado. They are, therefore, no t  taxed ( o r  assessed). When mineral 
r i g h t s  are severed from the surface r i g h t s  as they are i n  por t ions of 
Section 30 ( T  2 N R 70 W )  they are assessed a t  a maximum o f  $1,00 per acre 
t o  a minimun o f  $10.00 f o r  an e n t i r e  holding, 

The tax  r a t e  f o r  any parcel  o f  land can be determined by using the m i l  1 
levy  (1  m i l l  = .I cent). For example, On Section 36 (T 2 N R 71 W )  the 
m i l l  levy  i s  78,334 m i l l s  o r  $78.334 per $1,000 of assessed value. I n  
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TABLE I I. SADDLE CLUB ACRES - FAIR M4RKET VALUE BY LOT 

Lot  
Number - Acreage 

4.5 
4.5 
303 
3e3 
3 3 
303 
3*4 
3e4 
300 
3.0 
7 
7,O 

Fa i r  Market Value 
(3.3 times the 
assessed value) 

$ 3,630 
3,630 
3,630 
3,436 
3,630 
3,630 
3,630 
3,630 
3,630 
3,630 
3,630 
3,993 

Sale Price 

Total : $43,923 

Extremes 

Lot  10 = $3,433 per acre 
Lo t  4 = $ 909 per acre 

I Section 25 (T 2 N R 71 W )  and Sections 30 and 31 (T 2 N R 70 W) the levy 
i s  67,360 m i l l s  per thousand. 

Improvemen t s  

I 
The value o f  improvements placed on the land (buildings, etc.) has not 

been included i n  the value o f  the land i t s e l f .  The value o f  improvements, 
however, can be an ind icat ion o f  land use and land values. A grouping o f  
$10,000 homes does not carry the same impl icat ions as does a grouping o f  

I $50,000 homes. For t h i s  reason a l i s t i n g  of the major improvements i n  the 
area i s  of fered i n  Table 111. 

S u m  ry 

1 
The two maps (Figure 13 and 141) and Table I1  indicate the major econo- 

mdc trend o f  the area, namely r i s i n g  land values. I n  1950, (Figure 14) 
the Beech A i r c r a f t  Corporation was no t  located i n  the area, and the en t i re  



jT&E I I I .  ASSESSED VALUE OF IMPROVEMENTS OF SELECTED LOCATrOG 

Name o f  Owner 

R o  J, Wright 
Anna Bo Joder 
Frank Campbell 
Edythe M o  Snyder 
Robert Go  Schooley 
Beech A i  r c r a f  t Corporation 
L e f t  Hand Hater Supply Company 
L e f t  Hand Water Supply Company 
Saddle C l  ub Acres 

Lo t  No0 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Assessed Value Section 
Locatdon 

* To obtain the f a i r  market value, mu1 t% p l y  by 3,3 

area o f  Sections 25, 31, and 36 were valued a t  less than $l5,00 per acre 
( f a i r  market value), Only port ions o f  Section 30 displayed some degree of 
correspondance to contemporary p r i  ces, Most 1 and was agr i  cu I t u ra l  , and was, 
therefore, assessed under tha t  c l  assi f isation, The l owest value per acre 
was $12,37 whi le the highest value was a modest $200,47, 

The past 20 years have seen value increases o f  a t  l eas t  800 per cent 
i n  a l l  but the northwest por t ion of' Section 25, The Beech Aircra f t  
holdings have dB splayed the m s t  d ras t ic  r ise. (The NE% and the S& of 
Section 36 have increased a phenomenal 85,000 per cent), This i n f l a t i o n  
has affected surrounding I and val ues as we1 1, Fur themre,  incogeased 
amounts o f  marginal farmland have been resIdentiaPly developed, explaining 
the sharp Increase i n  land values i n  the nor th  central por t ion of Figure 
13, This i s  the Saddle Club Acres SuBdfvBsisn mentioned ear l ier ,  

An analysis of the above shows c l e a r l y  that increased Band values i n  
the %ma Rave been accmpanBcd by an Ontensdflcetion o f  land uses vhOch 
w i l l  i n  turn comand higher Band p r l  ces i n  the future. 



CHAPTER W, CADASTRAL AND LAND TENURE 

Scott h r n i t z ,  Max Dodson, abd Michael Trlpp 

The study area f o r  the cadastral and Band tenure segments o f  the sur- 
vey on the Six-Mile Fold S i te  was enlarged t o  include a l l  o f  Sectfons 25 
and 34, T 2 N R 71 W, and Sections 30 and 31, T 2 H R 70 W. This chapter 
b r i e f l y  traces changing ownership patterns and present land tenure i n  the 
designated area during %Re period 1880 t o  1970, 

pas t  Cadastral Patterns- 

Fu l l y  one-ha1 f o f  the study area (SectOons 25 and 36) remained vacant 
i n  1&80, According t o  the Boulder County Assessor, thDs por t ion was most 
probably owned by the U,S, Government rather  than the State of Colorado. 
Seven indiv iduals owned the land comprising Sections 30 and 3% w i t h  one 
owner holding 800 acres, Each s f  the other s i x  holdings were much smaller, 
the next largest being 160 acres (Figure 151, 

By 1980 both Sections 25 and 36 were dn pr ivate ownership, Six new 
owners are indicated On Sections 30 and 31, but only two boundary changes 
occurred (Fi  gure 8 6), 

The changes between 1910 and 1930 echo those o f  the e a r l i e r  period. 
Ownership changed on a1 1 parcel s, but only two sm11 boundary l in@ changes 
took place, Parcel s ize rmatned essentialBy as before (Figure 17). 

Basical By the same pat tern i s  revealed on the 1950 map, Idllth one ex- 
ception, a complete change o f  ownership occur~.ed, Boundary l i n e s  remained 
s t a t i c  except f o r  consol ida t ion  o f  a l l  acreage i n  Section 31 Onto a s ing le 
ho1 d l  wg (F i  gure l 9), 

Present Cadastral Pattern 

The 1970 mp reveals an in te rns t ing  combfnation sf eowsol i dation and 
f ragmntat ion o f  property ROB d i  ngs, The 1 Dght i ndustr ia l  concern o f  Beech 
A i r c r a f t  Corporation acquired gossessiew o f  Sections 36 and 31 as wel l  as 
the south one-half o f  the south one-half o f  SectPons 25 and 30, a t o t a l  
o f  1,600 acres, k s t  recently, the developmwt o f  Saddle Club Acres has 
involved the creatton o f  numerous 2 t o  5 acre lo t s  and subsequent bm- 
building, There are p ~ s e a t l y  15 rs la t9veIy aaw homes i n  this development, 
a l l  owner-occupied ~ 8 t h  the exception o f  one vacant home being of fered for 
sent, 
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Land Tenure 

Residential and i ndus t r i a l  expansion adjacent t o  the study area i s  
evldent. Land tenure data Indicates most o f  the acreage i n  the four  
sections i s  owner-occupied, w i th  a Pew p lo ts  i n  Section 30 being offered 
for  sale by the owners. The Beech A i r c r a f t  Corporation allows some 
grazing on t h e i r  peripheral land i n  Sections 26 and 31 f o r  use by some 
of t h e i r  employees, but does no t  actual ly  lease or ren t  any of t h e i r  land. 





companying parking l o t .  V i s i t o r s  could be required to walk from this point ,  
thereby preserving the na tu ra l  cha rac te r  05 the a r e a  and allowing eventual 
r e s t o r a t i  on of the natura l  vegetat ion pat terns .  

In summary, this study would seem t o  indlicate t h a t  Six-Mile Fold is 
a unique natural  a rea  site i n  Boulder County. I t  has a considerable poten- 
t i a l  f o r  use as  either a natura l  s tudy a rea  o r  as a p a r t  o f  a greenbelt .  
Therefore, i t  is  suggested t h a t  f u r t h e r  cons idera t ion  be given t o  this 
area  f o r  the purpose o f  deteminPng i f  acquisf t fon  of th is  sdte for t h e  pur- 
pose o f  prese~v%wg l t  in I t s  natural s ta te  is  feasdble ,  


