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Introduction

Caves at Craters of the Moon Nationa!
Monurnent, ldaho, have been a oplc of
intaragt for the explorer and scientigt since the
party 1920's. From explaration and mapping
to the study of bats and cave beetles, cave
research is Decoming an Impartant pac of the
monumand's reacurce managemsnt syatam.

This publication has been preparad to
assist park managers with a standard format
for the documentation of new cave
digcoveries as they otcur, Ressarchers
involved in pave documentation are urged to
foliow the standards defingd in thig publication
to make inelugion of your material in the park
database as congisient &8 possible.

Cave Conservation

Frasarvation of all fegtures within the park
are oritical to the resource management
system, OF particular concern is maintaining
naw cave digooveries as wilderness features,
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Volecanic Cave
Structures

Caves, as generally accepted, aré hollow
places ingide the earth, At Craters of the
Maon virtually all caves of significant langth
are hollow areas which formed within lava
flows, arnd are tachnically khown as iava
ubes,

A lave tuba ig an upderground cavity in
which fava once flowead and drained out
leaving a hollow tube of hardened lava. In
aodition to lava ubaas, there are other types of
hotlow structures which exist in the monurmsant.
Natural bridges, spatler cones, homitos,
pressure ridges, fissures, lava rges, and
holiow mounds may algo fall within the broad
category of caves.

Lavs Tubos

Of all caves within the monument, the
lava tube s the most gignificant in terms of
length ard structure, Lava tubes are formed
whan the surface of a moiten lava flow cools
and hardens, forming a solid crust under
which liquid lava continues o flow. (f
conditions permit, the lava can flow out from
under the crust feaving a hollow pasgsage-the
lava tube. Typically, the escape of molten lava
sedls the ands of the tube tube shut, making it
inaccessible and invisible from the surface,
Cver time many of the iubes develop cracks
and portiong of the ceiling collapse—revealing
the tbes and gllowing human acoess,

Natural Bridges

A natyral bridge is 8 section of cave
gaiting which remaing imact after a roof
collapse, usually stretching across the
collapse perpendicular to the main direction of
the tube. The span of & natural bridge is
limited only by the stability of the rogk which
originally formed the tube ceiling, the shape of
the bridge angd time itself, For mora
information on the identification and
classification of natural bridges sée xxx.

Spatter Cones
At Craters of the Moon, spatier congs

ware formed when lava ecupted from fissure
varts in the sarth, When spewing out, the
molien lava cocled in the air and fell back
aroynd tha vent, piling up as the eruption
gontinued. 10 most cases the ingulatad
interier of the spatter pile continued to plumb
lava to the surface until the vent sealed itself
off. However, g hollow cavity can form within
the intarior if the lava suddenly subsides ingide
ihe cone. Subsiding can ocour if the liguid
lava rotreats beck down the vent or breaks
throtgh a weak area at the base of the cone,

Homitos

Hornitog are formed when *plastic® fava
i# pushed up by hot gasses and hardens in a
low oven-shaped mound. In most cages
holes forrm in the mound o allow the gasses to
gacape snd revedl the holiow intarior.  Hornito
intatiora observed at Craters of the Moon dre
generally not larga enough to allow human
access.

Erossuve Hidges

A pressurd ridge 18 an slastic expange of
fava flow crust which buckleg up and pulls
away from the molten lava below. If
conditions permit, a hollow passage may form
on tha underside of this buckle creating a
cave, Usually pressure ridge cavaes are ghort
in length, and contain lava stalacttes on the
cailing formad when the ¢rugt pulled away
from the flow.

Fizssure and Rift Caves

Fissuras are cracks In the sarth's trust.
At Craters of the Moo fissures vary in length,
width and dapth. While not truly defined as
caves, hollow ateas ocour in many of the
cracks in the monument. Fissure caves
usually contain ice snd water, and may have
passages that run parallel 1 the erack
Accass 1o fissure or "rift caves” oftan requires
the use of ropes,

Lavs Trees & Tres Molds

Although not genarally considered
paves, lava treqs are hollow lava formations
treated when airbome liguid lava pelted
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down on live trees and pited up around their
trimks, The ree trunks bumead away and left
a hollow vertical ghaft ingide the coolad lava
pile. Shafts within Java trees can reach a
dapth of ten feat Or more, but depth can be
hard to determnine if rocks have been dropped
imto the interior by eanly explorers, Diameter
of the intarior varies, but s rarely large
enough to aflow human access,

A gimilar formgtion, free molds, are also
found in the monument, Tree molds ganerally
appear as an open honzontal depression on
the surface of the lava crust causad when
treag fell over into the molten lava and formed
an imprint before burning away. Tree molds
are also formed when a molten flow surrounds
standing treas.

The primary difference betwaen lava trees
ard tree molds fs clevation above the
surrounding surface. Lava treeg rise above
the surface in @ mound shape. Tree malds
are generally on or below the surface of a
flow.

Hollaw Mownds

Extrarmely thin-crusted smail lava tubes
ara considerad hollow mounds, Baslaally g
flow faature, the mounds ususlly cover a large
grea of a given flow surface. They are
novmally too small for axploration and thair
cellings, less than 12 inches thick, generally
cannot withstand the weight of a human.
Length of the mounds will vary, but weak
ceilings Fmit any sigmificant expanses over 10
feat,

Pits and Sinks

Pits are readily identified ag lava tubeés in
which the caifing is totally collapaad and no
subterrgnean passage can be found. Piis may
contain hollow areas between “breakdown’
on the floor and the walls of the pit-but these
would not be congidered caves uniess they
aliow human dccess.

Sinks are gimilar in appearanca to pits.
The primary difference ig that the formation of
the gink iz not due 1o eeiling collapse. Sinks
form when maolten lava escapes fram beneath
g "plastic” top crust-aligwing the crust 1o sink
into the area vacated hy the lava. The floor of
a sink & smooth in comparison K the
hreakdown filling the interior of & pit,

Rock Shaltere

As the namme implies, rock shelters are
nollow greas within piled rock. Most reck
shalters are construcied by humang for
protection from the elaments. Usually
constructed on the surface, rarely would a
rack shelter be gonsiderad a cave. However,
caves may be found with rocks piled at the
entrance to achieve the effect of & shelter.

Taapee clreles, rocks lald in a circular
shape on the surface, are not considered
rock shefters, It is theotized that these rocks
anchored tespee or hunting blind structures
used by native inhabliants.

Watarhoies

The presencea of a waterhole does not
automatically warrant the assignment of cave
sigtus, however most caves do contain water
in some form during the wintet months.
Standing water i an important resource and
should bBa documented when found.

In caves, the source of standing waler iy
rain and metted anow that drips through
cracks i the wallg and ceifling. tn winter, this
water fragzes on the ficor of the cave-sealing
the cracks on the floor and praventing walar
from ascaping, Quring summer months the ice
usually melis and allows the water to drip
through the fioor, Therg &ré no documentad
ocoutrrgnces of parcolating groundwater in
any of the caves within the monument.

Waterholeg can alg0 be located at the
bottorn of pits and ginks. The standing water
is ugsually located under rocks that shade the
ize Deneath the water from direct sunlight,

Urder ng gircurnstances should the
water found in waterholes be consumed by
hiumans or pack andmals. Animal axcrement in
the water breeds disease which is tolerabie
only to regidant animals,
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When is a
Structure
a Cave?

Whan documenting caves in the
monument the researcher should first
congider if the struciure ig, in fagt, a cave, For
the pumese of this guide we will agsume that a
‘cave” is a hollow place which will allow
human accass, Whathar or ral the structurg
requires artificial light for exploration 8 not
gignificant in the determination of cave status.

Does this structure require cave status?
The purpoge for identifying a structure as a
cave is to place it in the parks “inventory” of
geographic features. All newly discovered
caves within the monumeant are given
"wilderness' status-thereby protecting the
faature from human alterglion and abuge. The
criteria for assigning cave stalus can be any
of the following:

* Geologic Formation
While all known caves n the mQmwnani
start and end in basalt lava fiows, the iype
of lava, i.e. pahcaehon, aa, eld., should be
noted, A cave structure found n an area
other than basalt would be a significant
OoCUITancs.

*  Number of Levels
Any cave with maorg than & gingle level ig
congicerad unigue within the monumeant
and shcnd be documented as such.

¢ Passage Lenoibh
Any cave with an internsl passage length
in excess of 100 feet should be
congiderad important and added o
Hvartory.

*  Wator Content
The cocurrence of standing water in any
cave during dry conditions would jugtify
gave classification.

+ Hazards Prosent
Any cave with confusing passagewsays,
vertical drops, looge rocks subjgct to
cave-in, and water lavels preseniing &

e

drowning hazard raguires cave status.

Bignifigant Contunts

Caves containing artifacts, organisims,
fossils, speleqiherms (mineral deposits), or
unusual or fragile structural, hvdiological,
or genetic gaological features will warrant
cave status.

Proximity to Public Avcess

Any cave found within 400 yards (1/4 mile)
of a public trail should he assigned cava
status. Caves close 10 existing trails can
be harardous to illequipped visitors, and
cataloguing of these caves can expedite
gsearch or regcue efforts in an emergency.

Assthetic oy Histovical Value

Any cave structurg having aesthetic or
historical appeal can be added 10
inventory with documentation @xplzining
thg Taature,
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Naming the
Cave

Most features within the monument were
e yedrs ago dunng vanous geological
surveys and explorations. Gaves, however,
are baing named &g thoy are discovared, a
continual process since they can be found at
any time.

Naring of new caves found within the
monument should be performad by the person
or persens documenting the discovery.

Bafore using a new cave name in
docutentation, research should be performed
by park perscnnel o determing that the cave
has not baan previously documeanted and
namad, and that the ahosen name iz not 2
duplication of an existing name., The
RENAMING of existing caves is to be

performed by authorized park managers only.

The naming of new caves within the
monument ghall be based on the following
criteria whenever possible {in order of
preferance):

1. Geographic proximity
o known foaturs

i Evemple; A cave located at the base of

Dy

Big Cinder Bulte could be called "Big
Cincler Butte Cave,” or "Big Cinder
Tunrel" Mowever, 8 cave located near
Baauty Cave should NOT be called
"Beauty Cave |I' or "Beauty Cave
Connection,” etc.

2. Characteristie.ralated name
Example: A cave wilh a red cinder floor
might be called “Bed Floor Cave." A Cave
with twisting passages could be cailed
‘Bpiral Cave." However, a cave with
sensitive mineral deposits shouid NOT be
called somaething exciting lika "Quartz
Cava."

The ngic behind charactenstic naming s
to relate the name o a special cave
featyre-but not 1o entice a visitor 10 the
cave who might damage or remove a
feaiure. The same concept applies to
charastaristic naming based on wildlifa
present in o near the cave. The name
“Grasshopper Cave" could be acceptable
it a gragshopper was seen near the
entrance, but under no clreumstances use

a narne likg "Golden Eagle Pit" for & cave
that comtains nesting Eagles in the
entrance. DO NOT name caves after
fragile or protected features.

3. Hazard-related namg

Example. A cave with rattlesnakas near
the entrance might bie called "Rattiesnake
Cave,* but use of such natural hazard
names is subject to change and may
conflict with the concept of proiacted
faaturas above, A narme like "Snake Bite
Gave" might be more appropriate.
Structural hgzards can be simpler 10 deal
with, auch as a cave with loose celfing
rocks being called "Roof Collapse Cave."
Hazard-ralated names are difficult 1o
implement and have quéstionable valug as
8 warning.

4. Inlangible namas

Disraspectiul or impertingnt naming of
caves will not be albwed within the
monument. Names like Butt Bugter Cave,
Suzy's Hole, Flephant Pit, Quaens Cavemn,
elc., are examples of non-descriptive
naming which servas no purpose in park
managemeant efforis,

&, Usg of personal names
The uge of gencrally acknowledged first or
lagt personal names will not be accepted
as cave names. Names like George's
Cava or Johnson's Pit arg examples of
unacceptable parsonal name use. The
Hght to name of renarme features with
personal names for ceremonial or
dedication purposas lieg solsly with park
manggemeant,

Buitzhie Mame Suifixes

m—_f;ekfﬂﬁﬂm&zﬁéye_stmﬂture% showld carry

an appropriate suffix Whehever possibleg:
based on the following criteria:

e Lava Tubas
A lava iba can be identified as 8 cave,
cavern, tunnal, tube, hole, den or grotio.

¢ dWalural Bridaes
Natural bridge strudlures should va
identified ag natural bridge. brigge or arch.
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¢ Bpatter Congs
- Spatter cones can carry the suffix spatter
cone, cone, vent, or shalt,

*  Homitog
Hornitos are called hornitos.

* Pisgure and Rift Caves
Figsure caves should have g suffix such
ag figsurs, rift, crack, orevice, or spiit

*  Lava Traoos gnd Tree Molds
Lava trees must be calied lava trees, and
trea molds should be called free molds,

*  Moliow Mounds
Hallow mounds should be called mounds.

®  Pity and Sinks
Pits should carry the suffix of pit, and sinks
the suffix of gink,

* Watarholeg
This designation should be resiricted o
gink, pit or rift waterholes. Caves
contgining standing water are not
considerad waterholes,



FROM BUS.

DESTSH CEMTER @1.28.19%2 118%1 P, &
Craters of the Meon Cave Resoarch Quida
The Craters of the Moon Project
Publication Nurnbar 1
July 18988 Pagye 7

Documenting

To include a new cave in pack inveniory
proper documentation must be prepared and
submitted to park management. Preparation
of g "Cave Coding Workgheet® (ses forms
chapter) is considered minimum
gocumentation and should be accompanied
by photographs of glides of the cave antrance
and significant features. The worksheet is
available from park managers for uge in the
field,

Detormining the Cave Loaaltion

The first step in idamtifying the location of a
cave is to take compass readings at the cave
antrance. Tha "Cave Location Fleld Log' (a0e
forms chaptar) is & convenient way to record
compass readings at the site,

Field Equliprnant

Documenting the location of a cava
requires the use of a current topographic map
of the areg and an instrument o take compass
readings,  An aitiméter 10 measure entrance
elevation and a clinomeater for caloulating
variical anglas may be used, but gre not
required.

Readings may be taken with a theodolite,
transit or compass. Since cave keations are
rarely figted more acourately than within 300
feet, the use of & gualily sighting compass or
pocket transit is sufficient. A compass
graduated from O to 380 degrees (with north
beaing the starting and ending point) will simplify
readings. However, a compagzs graduated in
quadrants (0 to 50 degrees in NW, 8E, 5W and
MW guadrants) will vield the same resuls, but
readings muat De listed as ‘bearings® stating
the quadrant and degrees.

Compans Sighilngs

Whenever possible, the readings should
be takan from a station pogitioned directly
above the cave anfrance on the sinfacse, or
atop & cairn marking the kecation.

Sightings from the station should begin in
the north and progress in a clockwise

diraction {north, east, south and west), The
teadings taken tn this mamer are called
‘azimuth from north* when recording the
readingsa. Sightings shoutd be made to visible
poinits on the horizan which are also printad
on a topographic map of the area.  Sight on
points that are at least 90 degreas apart
whengver possible. On rare ogcasions, you
may be able to sight on USGE survey
monumeants, but usually these markers are oo
fow om the surfgce to see from a distance,

Record your sightings to each point in
azimuths from 0 10 360 degrees (Or bearings i
using & guadrant graduated compsss) making
cartain 1o nole the name of the point as
shown on the wopographic map.  If your
compass is comeciad for dechination, be
cartain 10 note the correction uged and the
yeai (i.e. 1983 16-1/2 degress), otharwise
recordings will be assumed as magnetic
readings. Declination angles are shown on
USGES topograghic maps. Full degree { °)
reéadings are usually sufficlent, however if the
graduation of your compass shows rminutes
{ ") or seconds (") of are you may wish to
furthar refing vour recordings, ie §82¢ 30"
5"

in addition to the sbove cave location
sightings, you alss naed to determine the
diregtion of the cave entrance. Take thig
reading while facing the cave opening.
Record this reading in azimuth from north, but
it will nead 1o be gorrectad for magnetic
dechnation for the current year and listed as a
bearing on the Cave Coding Worksheet,

it possibie, one final reading should be
noted; by 0 calculate the overall direction of
the cave by recording a raading whike
gtanding ingide a man passago.

Lecaling the Cave on a
Topournphic Map

Using & targe, clear, 380 degree circular
proiracior is the simpiest meana of converting
your réadings 10 & ¢ave location. Mace the
center of the protracior in the approximate
ared of the topographic map whare you
balleve the cave entrance fo be. With the 0°
muark poinfing toward the north, rofate the
profractar unth one of your sighting polnts
lings up with it's squivalent reading in
degrees. Continue to shift and rotate the
protractor until all sighting points line up with
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their corre-sponding protracior degrees. |
you are using a smal protractor, many of vour
sighting points may lig beyond it's edges. if so,
use & straightedgys 10 align the sighting point
and the pratracky center mark and chéck
your reading where the straightedge
intefsacts the protrecior edga.

Aher aligning all possible points place a
mark on the map at the center of the
protractor-which if properly aligned, will be the
exact location of the cave enfrance,

If alimeter readings were not faken at the
cave entrance, you can axtrapolate the
altitude from the topographic map. Craters of
the Moon topegraphic maps show variations
tn surface every ) feet. Calculate the
approximate aftitude by checking the contour
intervails on each gide of the cave location.

Documenting the Cave Location
With the Ranpe and Township System

In addition to providing & map showing the
touation of the cave with documentation, the
actugl location must be stated on the "Cave
Coding Workgheet,” In the pasi, the minimum
pave coordinates wore listed by "Rangs.”
"Township,” "Section” and  "Quarter” as
determined by a twopographic map of the area.
To increase pracigion of the coordinates 1o
within 2 800 foot square, the "Quarter can be
divided Into quartars two morg times, An
oxample of these coordinates would be listed
fike this sample for Moonghing Cave:

5.%. 1/4, B.%, 1/4, N.E. 1/4,
Beg, 11, T, 1 N., R. 24 B.

The above sampls shows that the cave
entrance is focated i the BE quarter of the Bk
quarter of the NE quarter of Section 11 in
Townstip 1 North, Range 24 East.

Within the axisting park houndarles there
are a fimited number of “Range” and
"Township® designations as shown on
topographic maps of the area, they are:

/ﬁﬁ%ﬁlange 24 East and 25 East
ownship 2 North, 1 North and 1 South

Make cerigin when documenting cave
cowrdinates that you list the proper Range and
Township, Errors in these designalions can
lead to a location errar Of several miles.

Bacumnerting the Cave Location
With the UTH Sysiem

Regent topographic maps of the park
in¢lude the 1000-meter Universal Transverse
Marcator (UTM) grid. Use of this new system
when listing cave location coordmates will
anhance accuracy and eliminate erronaous
Range an¢ Townghip fiatings.

UTM grict linas are fine black lines which
connect 1 UTM coordinatas printed on the
left and top edges of tha map. UTM
coordinates In the park are listed as "eastern’
coordingtes runping vertically from west to
east, and morthern” coordinates running
harzentally from south tO north, The
"eggtorn” grid lineg are shown as a 3 digit
numbegr, with the firat nurmnber belng inferiar in
size. The "northern” grid lines ara shown as a
4 digit numbar with the first 2 numbers baing
inferior,

The number of UTM cooardinates shown
on fopographic maps of the park are limited.
He cartain that your coordinates fall within the
fcllowing ranges:

284 East fo 305 East
4785 North to 4820 North

To detrming UTM coordinates, plot the
cave ertrance on g topographic map using
compass readings and a protractor.  Then,
ingtead of subdividing and quartaering &
"Baction," Jocate the UTM grid which containg
tha entrance:

12 N .
LITM griet \
GOnillning e p— Piotied kecation
cave kepalion o Mognghine Gava
of e apdie maty
#11 N
82 E 283 E

Tha UTM systern allows for the pinpointing
of features rather than the peneral grouping
used in the Range and Township sysiem.
Subdivide the UTM grid in tenths beginning i
lhe lower left band cormner,  After dividing the
grid you can identify a feature within &
100-meter square, This level of accuracy is
gufficient for cave location documentation
unless & close group of enfrances must he
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¢histinguished. In such cages, the UTM grid
can be divided inte hundradths or

thousandths.
2
w12 N P N
&
. ’ L
Mmgnﬂ e \
o "
ewhdipamb:: B Mmcea;f@fm
owronrond 31 2000 sl
comar u 4811 Newth
[ u
WITN 12341567889
282 B 293 E

The eave location plotted above for
Moonshine Cave would be exprassed by
adding the number 9 to the east UTM number
292 E, becoming 2920 E; and adding 9 to the
north UTM number 4811 N becoming 48119
N. When documenting cave locations show
tha east coordinate first:

Meonshine Dave 2929 ®, 48113 N

Marking the Cave Entrance on
Topograpiic Maps

When submilling your documentation to park
MENAGErs, yout repont should include a piotied
lexsation of the cave on a ma. A photocopy of
the park topographic map is acceptable. Be
Caraful to use the most recent USGEE map of the
grea (avallable at the park visitor cenier).
Qutdated maps contain enorg which can yield
unusable results. po VM

When placing entrances oh maps, use the
standard symbal for caves ( =~ ). The longy
portion of the *Y" points in the direction of the
cave entrance,

Using Calvoy as Fleld Markars

A caim (locally pronounced kehr-in) is &
haap of stones used a8 a marker on the lava
flow surface. Cairng have baen used through
tho years at the park 1 mark trails, and
virtually every other ground feature of
imerest.

There are no standards for the placement
of cairns, they are frequently built by
geologists near USGS survay monuments, and
by explorers near everything else.

If documenting features other than caves, -
such as spaiter cones, pits, natural bridges

tava frees, ate., uze the target symbol (

if you travelled an established trail, or
followed cairng 10 the location, indicata the
trail on the map with a dotted line (- - - - ),

Cairng plotted on maps are drawn as a
filled triangle ( & ).

Acturacy is important when plaging
symhols on your skalch rnap.  Your located
features may be included on the next reprint

of the USGS opographic map of the park, and

erroneous placement can confuse other
gxplorers using your sourdinatas,
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Preparing a
Cave Ma

Praparing & map of the cave passagae s
not requuirad, but is helpful (o other
researchers when deciding to travel long
distantas o the location. If the cave conlaing
confusing p ﬁggé&ways, it should b
recommendedi8 tave survey be performed by
an experienced survey team.

For the purposed of inflial documentation,
a sketch map is usually sufficient. Sketch
maps are prepared by cbservation, rather
than measurement. However, a map
rrepared in gueh a manner must coniain the
same fitle block information as 4 survey map,

Tifle Block Reguiremanis

A title biock {or equivalent text) must
appear on all maps, regardiess of the manner
of preparation. The tite block containg.

1. Gave Namss
Use the approved cave name, as shown
in $we park nventory. I mmepping a now
cave discovery, insart your sugoasted
cave name in parenthegis,

% Lacation
It g azsumed that any reported caves
arg within park boundaries, and lie within
Butte County, Idahe. Any variations io
the above must ba noted.

2. Exact Coordinates
gt the main entrance coordinales using
the Range f;gd Township Systeim or the
UTM System? noti i systam used.
Sy g vfpﬁfhm

4, Name and Addross of Fraparey
Use full ngme and current residence

_aduresae group_gffiliation and
member identifreation, A appncab!e (N.S.S.
nurnber, etc ) —~

Daie Map was Brawa
Indicaie the date map wag drawn (not
the daie %ﬁ disoovery or survey).

e

—l"""—‘---—_,_.L
€& Tyvpe of Survey
indicate the mathod oF survey and
ins{rumants used. 1t map was drawn

from obgervationg only, state such.
Otharwige, indicate tape and compass
survey and Indicate the instruments used
{i.e. Brunton compass and stesl tape,
alc.). If a formal survey is made, it is
highly recommented 1o submit the
technical apecifications and aurvey
methods n written form.

V.  Hurvey Bale
Note the date(s) that the survey was
parformed.

8 Survey Puarty
List the full names and current residence
addresses of survey parly members, Znd.
Include phone numbers if possible,

L Map Ssate
Draw a graphic scale on the map in feat.
include a secondary scale for meters if
possible, DO NOT use written scales,
such as "one inch equals 100 feet”
10, Morin Orvianisiion
Consplcuously show geographic north
{corrected for current declinagony, and
the vear and degrae of magnatic
correction.

1i. Graphic Svinbols Ysed

“The, ,%%ap should ba prepared using the
a

standard cave symbols designated by
the National Speleclogical Society: "Map
Symbaois: N85, 1961 Std.” (see appeandix
xxx). Hf othar symbols are vsed. attach =
copy of explanations, or dogument
symbols directly on fhap.

e
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