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INTRODUCTION 

The proposed extension of the road at Craters of the Yoon 

National Monument from Inferno Cone to Echo Crater, a little more 

than four miles. traverses the heart of the Great Rift 7D ne and 

displays to advantage the variety of volcaniC phenomena in which 

the area abounds. 

The choice of location between the alternate lines at the 

west side of Broken Top depends primarily upon the .valuation of the 

features that are made accessible or that are brought clearly into 

. view. along these lines. Such an appraisal of values. however, is 

somewhat difficlll::~J especially in vieW' of the wide range in the scale 

o~ the phenomena from broad panoramas to the minute details of lava 

forms. 

The features are so recent in origin that they still stand 

as purely constructional forms, unchanged by weathering and erosion. 

From the alternative lines are viewed the great cinder cones, standing 

like islands in a sea of lava; deep craters, soma breached by nows. 

some broken and distorted; great sinks. collapsed into the depths; 

steep, fragile spatter cones, or fumarole chimneys; lava fields of 

amazing extent and variety, fascinating in their ~rd desolation--

graceful. billow,y pahoehoe. jagged, forbidding &aj and most fundamental 

of all, the Great Rift, lIhich dominates the whole character and ra ttern 

of the monument. 

These features are not all seen to equal advantage. however, 

from the two alternate lines. 
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(1) From the summit of Big Craters, panorama northwest, 
north, and northeast. Against the background of the White Knob lLoun­
tains, Silent Cone at the left, Paisley Cone at the right. In the 
foreground, left of the middle, one of the smaller of the Big Craters, 
and. at·the middle the summit of North Crater; a glimpse of Sunset 
Crater beyond. and its lava now in the canyon of Little Cottonwood 
Creek. At the right of the middle, between the trees, buildings at 
Headquarters are visible. 
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(1) From the summit of Big CratersJ panorama northwest, 
north, and northeast. Against the background of the White Knob Moun­
tains J Silent Cone at the left, Paisley Cone at. the right. In the 
foreground, left of the middle, one of the smaller of the Big Craters, 
and at the middle the summit. of North Crater; a glimpse of Sunset 
Crater beyond and its lava. flow in the canyon of Little Cottonwood 
Creek. At the right ot the middle, between the trees, buildings at 
Headquarters are visible. 
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(2) From the Big Craters a panorama northeast, east, south, 
west, and nortb,~Bt,.;...nearly a complete circle. Right of Paislq Cone 
(at the left) is the broad dome of Inferno Cone, with "ijle road at its 
south slope. Great Butte, on the tar horizonj .is- a landlMrk trOll the 
road to Blackfoot. Crescent Butte, in the distance (behind tbe top 
of the leamng tree in the foreground). 

From the road at Inferno Cone the new location crosses tbe 
lava in the middle distance to the north slope of Broken Top 
(immediately lett of the prominent Big . Cinder Butte). At the south 
and west, Blue Dragon and Big Crater flows merge into broad tields 
of lava. White Knob Mountains in the distance. 

In the foreground, right of the middle, are remnants of 
crater walls and, right of SUent Cone, ODe at the amaller of the 
~g Craters. Near the extreme right, the dark tip of Sunset Crater 
and right of the tree, a building at Headquarters • 

. -,. 
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FEATURES AIDl'n THE PROPOSED ROAD ' 

Near the beginning ot the proposed extension of the 

1I0nument road (Fig. 1) are seen many of the prominent features at the 

northwest, near the Monument Headquarters. Tuming to the southeast 

and the south (Fig. 2) much of the course of the proposed road maY' be 

seen from the top of Big Craters • 

. From the loop road, on the broad smooth flank of Inferno 

Cone, the new line taken off in the middle distance and follows an old 

wagon trail across the lava plain to the north foot of Broken Top, at 

',the left of the dominant Big Cinder Butte. Here, by the dark field of 

aa lava, the surveY' branches:':into two alte~a.te lines (Sta.. ,0 to Sta. 63) • 

. The upper line rises over the low shoulder at the right ' (west) .... 

slope of Broken Top; the lower line follows the foot of the cone and 

keeps to the lo1r ground. 'the two unite on the flat lava plain between 

Broken Top and Big Cinder Butte. Contlm1 jng southeastward the location 

bears to the right of Crescent Butte, 'Which Ippears in the nearer 

distance-beyond the top of the leaning tree in the foreground. 

. ) , 

I 

. . ; . .. .. . 

:-~ - - . 

(3) The road crosses the broad lava slODe in tbe middle 
distance to the foot of Broken Top, at the right. 
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THE UPPER LINE 

From the upper line survey, over the low shoulder of Broken 

Top, a portion of the view is shown in Fig. 5, looking southeast, 

south, west, aild. nort.bwest. At the foot of the slope in the right 

foreground (northwest toward Big Craters and Inferno Cone) the 

alternate 11nes separate. Prominent over lfide areas at the west is the 

&rill of Big Crater now 'Which extends, toward the left, between Broken 

Top and Big Cinder Butte. At the left the continuation of the upper 

l1ne is marked by the stake arid the tree, where it passes around the 

shoulder and down the slope of the cone, toward the east foot of Big 

Cinder Butte. 

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

I 
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(4) Across Bis S1nk Waterhola troll the Ilort;b slope of Broken 
Top. At the lett the SWIIIl1t ot Pa:J.sle;y Cone an4 the slope of 
Inferno Cone. 
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(S) FlOm the upper line survey on the west slope of Broken 
Top, panorama soutbeaat, south, west, and nortbnst. At the left Big 
Cinder Butte, at the r1ght. sUant Cone, B1£ Craters, aDd. Inferno Cone, 
against the background of the ·YIh1te lCnob llouDtIl.ns. 

PromDellt across most ot the YieW' is ~ ara of Big Crater Flow, 
wi. tb rugged .. ~ toreg1'OUDd BAd at the lett ot the middle; pahoehoe 
toward the extrQllt left, betHeD the Qear slo~ of Broken Top and. the 
prominent lU.a Cila4e1' Butte. 
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,,(6) Do'WIl the northnst slope ot BrokeD fop. Big 
Craters in the m1ddl.$ distance J Silen1; COile a~ t.Qo left, 
Inferno Cone at the e~reD18 right. White Inob lIoualta1P.a 
in the background. 

Across Big SiDle Waterbole at the north, th~ brokel1 edge 

of the collapsed lava, as seq from the north slope ot BrokED Top, 

appears in Fig. 4. From the same ~lope Fig. 6 looks northwest 

across another portion ot the same lava to White Knob lIountains, 

in the background. In the naarer diStance are the Bil Craters, 

with Silent Cone at the left an4 We1'110 Cone, where the new road 
• 

extension begins, at the extreme r.1gbt~ 

.. , 
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(7) 'the u~r line location, at the top of the bluft 
(fault cl.ifC), viewed trom the lower line, looking northwest. 

(8) The up~r line location~ at the top ot the bluft 
,(tault elitt), look:::ing northwest trom the lower line surve;y. 
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The upper line location skirts the top of the bluft along 

the southwest side of Broken Top (Figs. 7,8) and gradually descends, 

with the decl1n1ng bluff (rift or fault cliff) 1;0 the rift trench at 

the foot of the slope (Figs. 9, 10). 

(9) The upper line descends along the top of the bluff 
to~the rift trench at the toot and crosses to the flat 
lava at the extreme right. 

L .: .":- . 

(10) Lcnr bluff alo. which the u~r line descends 1;oQ 
, the' rift trench, thEm crosses to the level lava , pla~' ,~t 
the right. . ,I.. '. 
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Fig. 11 looks back up the slope along the top ot the bluft 

f'rom the edge of the f'lat lava. Rivulets of recent lava appear in 

the rift trench at the toot of the slope (Figs. 12, 13). 

I 
r - -- -'-

(11) Back (northwest) up the slope of' the upper line along 
the top of' the bluft. The line crosses to the smooth lava, 
the broken edge ot which shows at the right, with newer 
pahoehoe at the lett. 

-----------_._-- ._'--' -_ ..... 
\ 

(12) B1vulets ot recent lava in the rift trench at :the 
toot ot Broken Top, where the upper line S'Ur'18Y' crosses 
to the fiat lava at the right. 
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A road embankment, perhaps ten feet high, will be required across 

the rift trench at the foot of Broken Top, where the upper line crosses 

1;0 the flat lava at the left (Fig. 14). The border of t1)8 nat lava 

18 arched and broken along this trench (Figs. 14, IS), and in some 

cracks, rivulets of recent lava flowed (Fig. 16). 

(13) Rivulets of recent lava in the rift trench beside 
the orossing ot the upper level road survey. 

'(14) Flat lava plain arched and broken aJ.ong the rift 
where the upper line crosses fran the foot of Broken Top. 
White Knob Mountain in the distance. 
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(1,) Arched. and broken border ot the tlat lava plain aJ.ong 
tbe_rif't at the toot of Broken Top. 'l'he upper liDe road survey 
crosses in the middle distance. White Knob lIountains in the 
background. 

(16) B1 vu1et ot recent lava in a crack of the tlat lava 
plain along the rift at the toot ot Broken Top - near the crossing 
ot the upper line surve.y. 
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(17) 'lhe ritt in the south slope ot Broken 'top, nearly' 
parallel to th&t at the toot where the road crosses and 1,0 
to 200 feet dista,nt. It is clearly seen from the upper line 
anc{' 1s also near the lower line I where they approach the 
junc tion poiut on the nat lava pla1n. 

.. 

J 

(18) The broad pahoehoe field is also alongside the upper 
line, a:ad the lower line crosses the middle ot it. The ragged 
aa, rising above the pahoehoe, 1s clear4r seaD trom both lines. 
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Character of the materials - The bluff (Fig. 19) over which the 

upper line has been located is a fault cliff produced by a rift or 

fissure" portions ot which are still open (Fig. 9). Cinders cover 

most ot the surtace ot Bl"OkeQ Top and give the impression that the 

cone is composed ot thea exclus1ve17 .. but the slope above the bluft 

shows also many bombs aDd in"egular clots ot spatter lava that _re 

only part1a.J.q covered b7 the las"t- &hoar ot ~rs. 

'lbe crosu-section exposed in the bluft (ng .. 19) shan a lqer 

of spatter lava several teet tb1ck. beneath wbich ciDders a~ain are 

preponderant. From the viewpoint ot road. c :mstruction this layer 

ot coarser" par:tly adherent spatter lava is advantageous, as it 

;will prC)V1de a stronger bench for the road thaD loose cinders alone. 

(19) Near view ot the bluft" or tault clift, at the west 
foot ot Broken Top" as seen from the lavrer line survey. Be­
neath an upper layer ot bombs and spatter lava, cinders again 
dominate. The upper line location skirts the top ot the bluff. 



THE lOWER LINE 

Around the southwest toot ot Broken Top the lower line traverses 

a beli; ot aa lava (Fegs. 20-22) and then emerges upon a tield ot 

b1U0W7 and locaJ.lT broken and sunken pahoehoe (Fegs. 18, 23). Some 

dap"~:Lons w:Lll. require road embankments eight to ten teet b:Lgh. 

(20) Aa lava along the lower line surveY'. Looking north­
west toward White Knob )(ountains • 

I·, 
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(21) .A.a lava ai; Sta. S6 on lower line surveY', by 1;be 
trail 1;0 Great Owl Cavem. , 
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(22) 
.A.a lava on lower 
line SIlrvey, near 
pahoehoe at middle 
distance. 

i 

I 

(23) 
Pahoehoe lava on 
lower line J showtns 
depression to be 
crossed b;y emba.nlauent. 
Upper line at tree 
on top of bluff. 

Sunken pahoeh~ 01\ 
lower line I requiring 
road. embankment. also 
broken edge of level 
lava on which line 
continues. Foot of Big 
Cinder Butte .at right. 

(18) 
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Diversified flow markings.- On the pahoehoe lava along 
• 

the lower- road location innumerable fascinating and instructive 

details appear in the surface forms. Among the BlOst varied and 

interesting are the manifold types of flow markings, especially 

those formed by wrinkling in the cooling and stiffening surface film 

on the liquid ]a va that flowed beneath. Simple wrinkles (Figs. 2$-32) 

are nUll8rous. Fantastic twisted and distorted forms (Figs. 33-38-) 

are less ccmmon. 

(2,)' 
Flow wrinkles on 
sunken pahoehoe 
lava along lower 
line survey. 

(26) 
SunkEil pahoehoe 
lava with now 
wrinkle s, along 
lower line SIlrvey. ! 

, .... 

r 
i 
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(27) I (28) Deeply corrugated and contorted now wrinkles on 
pahoehoe lava along lower line so.rvq. As. lava beyond.. 

(29) Flow wrinkles" contorted and heaped up, along lower line 
road survey. 



(30) l 
Wrinklss broken , 

I,., bill cooling crack. ",' 
Lo'wer line survey. I" 

\ ., J 

,'. 

(31) 
Flow wrinkles 
broken by cool1ng 
crack and settling. 
Loller line survey. 

. . .~ 

(32) 
"Curled" now 
wrinkles formed on 
striated surface. 
Lower line su.rve;y. 

I 
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(33) 
"Curled" now 
'Wrinkles I heaped 
up_ Lower line 
survey_ 

i 
DisJ~~d flow 

I 
. I 

wrinkles. Lower 
line survey. 

(3;) 
Distorted "curled" now 
wrinkles, Lower Ltne 
survey. 

I 

I 
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(36) Deep~ contorted hollow wrinkles. Lower line survey. 

~38) 

(:37) "Stretch" flOl1: lines and broad wrinkles, showiIlg where 
'broken (at the pick) a different type of wr1nkles ~ath. Larer line. 

(38) "Stretch" fiow 11nes, with large wrinkles beneath. 

• 
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. (39)' (40) 
(39) Hollow wriDkles partly broken away (near Pick), shOVIing 
similar wr1nkles beneath. Lower line survey. 
(40) Parallel flow lines breakiDg away and exposing "curled" 
1IT1llkles beneath. Lower line survey • 

(41) Smooth now surface. broken and. exposing Itcurled­
wriDkles be~ea th. Along' lower line surwy. 

• 



(42) 
Smooth lava marked 
with parallel flow 
lines. Along lower line I 
survey. 

I­
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llany wri.nkles where broken, are found to be hollow, 

showing that they were lifted above the liquid lava beneath. 

ProbabJJ- in part th~;r were SI1pported by" the steam and gases that 

acaped fl'?111 the liquid and. ere trapped under the cooling surface 

film. Under some of these uplifted films a second. wrinkled film 

was formed (Figs. 39-41), with patterns that differed in man;r places 

from those at the surface. Wrinkled second films were formed in 

places also beneath the fineq striated, or nStreatched n, surface 

marking (Figs. 40-41), which in places occupies large areas (Fig.42). 

lIeny of these and a great variet;r of other interesting 

details will neceJ:lsar~ly be covered or blasted away if a road is 

buil-J; across t4~p pahoehoe lava. It ma;r be said, ho-wever, that 

such features are plentiful, and hence an abundance of the1ll would 

still remain. Perhaps more objectionable would be the contrast 
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between the cinder ro~ and these graceful. curved and 

variegated noW' features, which literally mark every rod of the 

distance across the pahoehoe. 

FEATURES COJOl)N TO BOTH IJ:NES 
, 

The alternate road surveys along the west side of 

Broken Top along part of the course follow o ppo si te sides of the 

rift (Figs. 43, 44) and in places look down into the hori2Dntal 

"Vn formed by' the spreading apart of the two sides of the rift 

at the southeast. Into this open end. of the .. vn, a tongue of late 

lava .fl01led. Apparently the continuation of this fissure formed 

the rift trench rthat shows on the lower east slope of Big C:lnder 

Butte. 

( 
I 

I " 

l 
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(43) Rift trench at the west toot of Broken Top into 
which a tongue of lava flowed. Big Cinder Butte at the 
right, showing rift trenches on the lower east slope. 
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(44) 
lip the slope 
of the lava in 
the rift "V" 
of Fig. 43. 

(45) 
Into the open 

. end of the 'IV" 
down the now of 
pahoehoe 

Into the "V. 
rift at foot of 
Broken Top. 
White Knob !Its. 
in distance; 
Silent Cone and 
Big Craters 
nearer. 

I . 

I 
I·· 

I 
I 

(27) 
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Figs. ~ and 46 look back (nort.lrpest) into the rift 

"V". The materials at the left have been tom from- the foot of 

Broken Top and floated away by' the .acaping lava. Some portions 

of this slice of Broken Top were fioated away separate~ (Figs.47, '48). 

t 

(47) Fragment from the foot of Broken 'lop noated-away about 
200 feet from the rift at the right. Along the top of the rif1i 
cliff the upper line road is located. 

" 

(48) Nearer view ot the fragment ,of Broken Top, ~lhow1ng the 
spatter lava ot 1Ib1ch it. iB composed. 



Both the upper and the lower lines are located near the 

broken border ot the tlat lava plain (Fig. 49) Where the later 

pahoehoe lava impinged upon it. The lower line crosses this broken 

border and the upper line crosses from Broken Top to the 'flat lava 

alongside this contac t. On this nat 1a:va plain (Fig. SO) the two 

surveyed lines unite. 

, 
t 

.1 

(49) Broken border ot the flat older lava where the later pahoehoe 
impinged upon it. Beside the upper and lower lines, west ot Broken Top. 

'." ~ 

(50) Flat lava plain where the two road locations unite, in the 
middle distance. Halt Cone at the lett, 1'if't-trenched slope ot 
Big Cinder Butte at the right. . 
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Near the two road lines and their junctio9 point on the 

nat lava plain are the mounds of spatter lava and the parti~ 

collapsed dome of Buffalo Caves (Figs. Sl, 52). The cave shows 

lava tubes at three successive levels, and many former now levels 

of lava are marked on the waJ.ls (Fig. 52). 

(Sl) Collapsed dome of Buffalo Caves and. mounds of spatter 
lava at the south foot of Broken Top. 

- - - _ .... -----

(52) Collapsed dome of Buffalo Caves, showing mu1tiple tubes 
and marks of nOW' levels. South toot of Broken Top. 



SUMMARY OF FEATURES ON THE ALTERNATE LINES· 

The alternate lines for the proposed road at the southwest 

ot Brolmn Top - the upper line rising over the low bluft, the lower 

line skirting the toot of the slope - both present ' certain advantages 

and disadvantages, lIh1ch TJJJJ.y be summarized !o~ comparison. 

A road anywhere in this area will necessarily produce a 

scar in the la:adscape in the sense that it will present a striking 

contrast with its surroundings. The choice between the alternate 

locations JIIlst depend. in large measure on the appraisal ot the values 

that are adversely affected and of the offsetting advantages to be 

derived trom alie or the other location • 

. , Advanmes compared.- The upper line aftordB a panoramic 

. view ot the broad and impressive flows that tan out trom Big Craters 

and diverge among the JlUJllerous peaks at the northwest, north. and 

northeast ot Broken Top. The contrasted aa and pahoehoe types at 

lava stand out distinctl¥ over broad areas. Particularly interesting 

is the intimate viair att0rde4 of the lava tongue that enters the basin 

between Broken Top and Big Cinder ~tte, where it meets conflicting 

fiows from ooth ot these sources. These features and their relation­

ships are not seen from the lower line. 

On the other hand the lower line traverses both aa and 

pahoehoe lavas and hence affords a near view of their varied details. 

llany features can not be seen to advan,tage. however, trom a mov:Lng 

automobile. A pa:rld.ng Bpa,ce on the pahoehoe lava would permit the 

visitor to walk over its curved surfaces and to approach the borders 

of the impassable aa. 



Along the upper line also a similar parking space could 

be provided at the edge of the pahoehoe field, near where the 1'<Bd 

would cross from. Broken Top to the rl aI# lava plain. ~'urthermore, 

tram t.b1s place the rift phenomena along the foot ot Broken ~op 

(Figs. 8-13) can be conveniently observed. 

The upper location thus combines the advantages ot both 

the comprehensive views and the intimate and interes~ng details, 

whereas the lower line aftords o~ the latter. 

Disadvantages comered.- The smooth road along the upper 

line would be clearly visible even on the smooth slope ot Broken 

~op, and also the ' scar ot the road bench wouJ.d show from. other 

portiOns J>f the Monument. However, where the road rises along" the 

north slope very little cuttiDg will be required, and the visibility­

of the bench on the steeper southwest slope will be kept at the 

mi 01 DDUII by' the proposed method ot end-haul construction, so ~ to 

avoid the dumping of materials down the slope} also the surface along 

the crest ot the rift . clitf will. also tend to make the road less 

conspicuous. 

The high line will . require an embanlaDent, or till, where 

it crosses the rift trom the lower slope or Broken Xop to the flat 

lava plain, as the trench is some 12 to IS teet deep. Probably this 

em.banlanent can be reduced to ten teet or less b7 continuing the down 

grade to the middle ot the trench and then rising to the edge of the 

lava plain. 

The lower line also would require two or more small 

embankments across depressions in the billowy and r:artly sunken 
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pahoehoe flow, and together these perhaps will more than offset 

the one fill required on the upper line. Across the fields of 

both aa and pahoehoe lava the lower road would present a ,more 

conspicuous contrast than the trace of the upper line on the slope 

ot Broken Top. FUrthermore, the lower line necessarily destroys 

or conceals JDarl1' a ttracti va details in the surface of the pahoehoe. 

Although such £aatures are plentiful, scarcely any two are duplicates, 

and the upper location avoids such injur,y altogether. 

Thus the disadvantages, or objectionable features, of 

. tb.e \1pper line appear to be distinctly less weighty than those of 

the lower line. 

Conclusio~- The advantages of the upper location are 

thought to outweigh to a marked extent those of the lower, and 

its objectionable features ere less important. All things considered, 

therefore, the upper line is considered preferable, and hence its 

adoption was recommended in the preliminary memorandum of August 11, 1936~ 
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THE ROAD EmNSION SOUTHEAST OF BROKEN TOP 

Along the line near Big Cinder Butte and Half' Cone lava 

bombs are numerous (Fig. S3). 

l ,', i ' 

t 

I' 
I 
i 
I " 

(S) Lava bombs, a tell' ot the many torms, between Hill 
Cone and iig Cinder Butte. 



A belt ot f'aulted and disturbed lava near the ro~ marks 

the apparent continuation ot the rift that cuts the south slope ot 

Broken Top (Figs~ ,4, ,,). 

Disturbed lava and cinders along 
the ritt that cuts the south slope 
ot Broken Top, in tne distance. 

(54) 
Shattered lava along a rUt, 
whicb continues up the south 
slope of' Broken Top. The road 
location lies across the tlat 
lava 10 the middle cl1stance. 

',' 

I 

1,_' ,-:--_ __ ~ __ .a..-_ • r-.~ __ 

" I 
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Trench Mortar Flat.- The entrance to Trench Mortar Flat 

&trords a view into the breached crater or Crescent Butte (Fig. S6) 

and ot the rift with craters at its southwest slope (Fig. S7). 

(S6) 
Cre8cent But.te, 
AC1'088 Trench 
Mortar 'lat. 

. , 

<S7) 
Crater ~ the ritt at the 
southwest toot ot Crescent 
Butte. 

- , 
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-Numerous tree molds, because of their fancied resemblance 

to mortars, have supplied the name ot Trench Mortar Flat. Living 

Trees, seared and charred bY' the advanciDg now, in turn chilled 

th~ sheaths ot lava (Fegs. S8-63) that wrapped their trunks. lion 

ot the tlow passed on, but these sheaths stand. like hoUow stUllpa 

above the present surface. (Ill contrast, the tree lIOlc1s at tbe 

west side ot B1 Cinder Butte do not stand above the lava eurtace.) 

I·· ...... 

I 
I 

I 
I 
1 .. _ 

<sa) 
<sa) Tree molcie southwest. aide ot Trench Mortar Flat. Big 
Cinder Butte 1&1 the bacqround. 

(S9) Double tree mold, 'h'eDCh Mortar Flat. Thin, tragile 
walls broken anT at the northeastJ thick, heav;r walls at the 
southwest. )latu.re 11 neg tree in the rift trench in the middle 
distance. 

r 
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The mold s preserve many- details ot knots and branches, 

also the checkered shrinkage cracks of the charred woadJ but t.he 

woad it.self has disappeared completely, leaving nat. even a trace 

at enduring charcoal. If the trees had rot.t.ed ~waYI as some have 

supposed, t.he charcoal at least. wou.ld remain. Not only were the7 

charred and killed by the scorching lava, but. in all probabilit7 

the ware also ignited and cODPletely_bur~_n_e_d,;:",.. _________ ....,....-. 

(60) (61) 

(60) T~e mold, Trench lIortar Flat. Slope ot Big Cinder But.te 
in the background. 

(61) Tree mold that. served also as a fumarole vent.J oval crOS8-
section 12 b.T 14 inches. Trench Mortar Flat. 

- j 



~st ot the molds are higher and notably thicker on the 

southwest side, indicating that the tlow approached from this 

direction and also that it was moving with appreciable speed and 

hence had not advanced tar from the outlet vent. 

I' 

(62) Double t~ lI&Old, Trench 1Iortal' Fla 1;. Th1n walls broJe D 
awa., at the ADrtbQast; heaV walls, with heapecl-\\p lava, at the 
southwest. B1s Cj,~e1" Butte at the rightj., 11~ trees iA the 
rUt trench in tll6 ~le d:Lstance. 

(63) Cluster ot tree molds, with a rift trench in view at the lett 
background. Slope of Big Cinder Butte at the right distance. 
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The tree molds are smaller than th.e trees on which they 

were formed, for they bear the impression of charred and cracked 

wood, not bark. Presumably, however, the trees had. not lost many 

inches in diameter before the lava became sufficiently chilled at 

the contact to hold its form. lIo;1,ds up to 2i feet in diameter were 

measured. Some of the trees were doubtless three teet, or about 

the size ot mature trees 1;bat, grow 111 the vicinity today (Fig. 64) 

\ 

\ 

(64) . L1v1Dg Wet in the- vic11P:~1 ot ~ tree molds and about the 
aize of the large~t Qt the molQl$c TreneA lIortar Flat. Big Cinder 
Butte in the distanQe. 

ODe tree moW .. Uttle more thau OJ1,e toot, in diameter 

(Fig. S~) also aene4 N a ~OMl vent. It, 18 lined with a 

brownisb.,re4 glaas tllat ~~ l?lebbT in pl,aces and has many drip-pOints, 

attesting the b1P temperature ot the escaping gases. This also 

suggests tpe nearness ot the vent from 1Ihich the lava tlowed. 
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$ cho Crater -- the proposed terminus.- Some fe atures of 
., 

Echo Crater are shown in the panorama, Fig. 6~. Considerable areas 
., 

of the opening are concealed, however, behind the higher ground at 

both the left and the right. Scenically this crater is a worthy 

objective for the proposed extension of the monument road, but 

further valuable additions can be made by the construction of a 

terminal loop that touches the se'ftrel¥ rifted borders of Little 

Pr.air1e, as suggested below. 

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

(6~) Echo Crater, pano~ from the north rim looking east, south, 
1A 
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LITTIE PRAIRIE lOOP ROAD ffiOPOSED 

It se~ wise to abandon the former plan for the extension 

of the . road to 11 ttle Prairie Wate·rhole" inasmuch as the narrow 

fissure at that place would appear in some measure as an anticlimax 

after Echo Crater. Nevertheless" a relocation and looping of the 

road by way of the rifted border of Little Prairie would add consider­

ably to the variety of new features and hence to the value of the 

road as a whole. 

The Great 1li.tt - a unique feature.- The outstanding 

feature of the Craters of the )loon, and apparently standing alone in 
.. . 

the national park system, is the Great RUt. this zCIle of fissures 

extends for twelVe miles across the middle of the Monument. It is 

remarka'9.le tor its numerous open chasms - manitest evidence ~·the 

breaking forces that have so recently been active .there. 

The Great Rift provided. the outlet& tor broad .nelda or 

laval along ita course grew up uum.erous CODeS and. craters. It 

dominates the plan and. the whole ~pectacular assemblage ot volcanic 

phenomena. 

Kany fine features or the Monument are conspicuous and hence 

are easily . observed and enjoyed by the visitor; but the Great Rift is 

accessible at onJ.7 one point on the road-the Big Cra ters- and there 

the open fissures are not in evidence. '!be extension of the road to 

Echo Crater .will present a wiele range or interesting features along this 

zone and will enhance to & marked degree the attractiveness of the 

Monument, but tew tissures ot the Great RUt itself will be seen along 

this course. 

The relocated and looped extension of the road to Little 

Parairie would remedy this deficiency by making accessible a striking 
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series of open fissures, which are all the more startling and 1m-

pressive because they rift the surface of the flat lava plain. 

Appro~te road locstion.- An extension of the road about 

1700 feet in an east-northeasterly course from the proposed terminus 

at Echo Crater would reach a fine exhibit of fissures in the Great 

'Rift oone (Fig.s. 66-69) at the northwestern border of Little PJrairie. 

Deep narrow chasms and the sunken pits are strongly developed along 

parallel lines, branching in places and amazingly fresh-vivid re­

minders that indeed "something has happened here. n On the fissured 

and shattered plain the thril~ sense of profound earth-rending 
'-

forces is all the more impressive. 

(66)' 1 . 

Open fissure, deep chasms 
in many places. Northeast 
of Echo Crater. Big Cinder 
Butte in left distance. 

Fissures in the Great 
Rift, northeast of Echo 
Crater. 

-j 
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The . proposed road 1I'Ould follow northwest, along-and across-
' .. ~ 

these spectacular fissures another 1700 or 1800 feet, to the deep 

pit ot Yellowjacket WaterholeJ th~nce, looping back westward about 

1300 feet, it lIOul<l join the southbound road and close the loop at 

the southeast foot of Coyote Butte. 

The loop as suggested, with an aggregate length ot some 

4800 feet, would present an exhibit that is believed to be unique in 

the whole range or national park phenomena. 

-- -.. ~ ...... __ 1 .-

r 
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(68) A portion ot an open fisSure partially filled with broken lava. 
Northeast of Echo Crater. .Summit of Big Cinder Butte in the distance. 
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(69) Open fissures and sunken lava in the Great Rift zone 
northeast of Echo Crater. In the middle di ~ce, from left 
to right, Coyote Butte, Big Cinder Butte, and (jrescent Butte. 
White Knob Mountains in the background. 

CONCLUSIONS AND RECOMMEN~TIONS 
• 

1. Location of the road.- In general, the location of 

the proposed extension of the Monument road, from the geologic 

point of view, as surveyed and marked from Inferno Cone to Echo 

Crat3r, is excellent. On account of the controlling topographic 

conditions along many pa~ts ot the line only minor relocations 

would be practicable, and no such changes are considered desirable. 

2. Alternate routes at Broken T02_- As between the two 
; 

routes surveyed atthe west and southwest -sides of Broken Top, the 

upper line, over the lower slope ot Broken Top, is preferred as 

having the greater advantages and the less weighty objections. 

3. Parking facilities on the upper line.- In order to 

present the features of the area to the b8st advantage, parking 
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'\ areas are considered essentialt (a) On the shoulder ot Broken 
/ 

Top, near the bJ.ghest po1nt in the line, tor the broad panoramic 

vie ... ~ (b) On the fla~ taft. pla1D southwest of BroDa fop, near 

the ritt at tba too. ot t.be . slope and Deal" tbe border at the p .. 

hoehoe lava. to, ~ la~ dataila aa4 r1t~ t_tuna. 

, 4. 14 ttl. fl!!£!! loop road._ 'loQP roa4 to tne 

fissures ot the ONa\ Jt1tt &10lIl tbe llOI'th_d ~ .. at 14.ttle 

Prairie is reoommea4.c! in erdar to PNI8I\\ .. adequate. ext4b1t 

ot this tundamenta1 structure ot the MoDWaent. 

. - ..... . '" 

SaD Fr~c1sco, Calitornia 
September 21, 1936 

. . , .: 

Respecttully submitted, 

J. Volney Lewis 
1leg1onal. Geologist. 

' . 
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