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The followir.g grade system for naps was constructed by
the Cave Research Group of Great Britain, printed in the
Winter quarter1.y issue of ::he Wisconsin Speleologist for 1966,
and reprin"ted in The .Int:ercomg April ....June II 19660

Grade 1- A rough diagram from memoryand not at all to
scale,; no measu.reuents taken,*

Grade 2- A ske'cch~.?lan, TPughly to scale, but no instru-
:merlts \lsed ror measur,l.=rnents 0 Directi.ons, dis-
tancesll etco e3timatedo

Grade 3- A .cough p1.2;; a:ld S\:rV6?0 Directions by a small
pocke.t compass graduated to 10 degrees; distances
t.aken with a ma:r:k<otstick or knotted cord of
known leng'Lh0

Grade 4~ :'1ap h:o!!1directions taken with a prismatic compass
graduated 1:0 s:::.21g1edegrees, but its error unknown;
distances found with a measuring tape or marked
cord.

Grade 5- Map fron directions read to the nearest degree
with a ealibra'l:ed prismatic compass equipped
wi.tt! a cJ.ino~ne-ter! metallic tape is used to
ascer~ain distanceso

Grad2-6-. Map from readi:,gs of a cal~cbra::ed prismatic
compass dr1d c:linometer moun.ted on tripods, or
by a ~'1~in~~~':.5dial 0 Dis.ta~ces taken by chain
o!."' Ed:of;(';]. tape 0

Grade 7.- Map 9 od e::.ough to peI:::,it the drilling of a new
e.nt.ra~,cco Atheolodite is used for bearings and
slopes'i dista:lces ascert:ained by steel tape, chain,
Or.' i:acheomct:::-y ..
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THE SMAL::.oESTCAoJES :N IOWA

James Kedges

General Surnmary

'rhe 1969 field trip covered over 1100 m~.Les in north-
eastern, north central, and east central Iowa during the per-
iod April 30 through May 8. Its objectives were these: to
make a detailed examination of the caves in the Desmoinesian
(Pennsylvanian) sandstones, to obtain surveys, photographs,
and notes on the present status of the glaci~res ("ice caves")
and to locate and study additional caves in the St. Peter
sandstone. A few other caves conveniently near the route
traveled were visited also.

I departed Iowa City, alone, early on the morning of
April 30th. My first stop was at an abandoned quarry east of
LeGrand, in Tama county. This quarry is opened in the top
of an isolated rock knob a mile or two southeast of the fam-.
ous LeGrand fossil quaITies. 'The quarry floor intersects
several impenetrable cI'evices through which one may glimpse
a net-work of small, debris-filled passages in the underlying
beds. The passages are collectively referred to as Piddler's
Cave. A large spring flows out from the north base of the
knob. Several other limestone exposures occur nearby. A
prospecting trip to the area seems warranted.

'I'heremaining stops that day were at Coal Bank Hill Ice
Mine and Wildcat Cave, both of which are on t.he Iowa River
north of Eldora in Hardin County, and at City Park Cave in
Eldora. I tried t-o locate Rattlesnake Cave, on the bluff
near Wildcat Cave, but was unsuccessful.

Before leaving Eldora, I went to Pine Lake State Park
in search of Bud Bloudek. Bloudek was park officer at the
Maquoketa Caves during the time when T was mapping the caves
there. He no longer is stationed at Pine Lake but fortuna'~e-
ly was there on business and very kindly .invited me to spend
the night with himself and his family at D011iver Memorial
State Park. He said that during his tenure at Pine Lake, a
bulldozer nearly fell into a cave in a borrow area at the
east end of the Hwy 175 br'idge at Eldora. The opening has
now been filled.

A number of publications on Iowa geology, natural hlS-
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tory, and conserva1.:~onmen'ion "caves" in Boneyard Hollow,
WoodmanHoLlow, and elsewhere along the Des Moines River
valley south of Fort Dodge (cf. "Iowa Parks" pp. 85-93). All
of .these places are precipi tous ravines which over a dis-
tance of from one-half mile to perhaps three miles descend
steeply from the level of the Wisconsin drift plain 150 feet
to that of the Des Moines. At many places the walls of the
gorges rise vertically from the water's edge upward for sev-
eral tens of feet.

Boneyard Hollow is now included in Dolliver Memorial
State Park. I hiked up the hollow before presenting myself
at Bloudek' s house, but saw not.hing other than a few small
shelters.

The morning of May first, T exa.;lIinedWoodmanHollow, a
state preserve a few miles up the d.ver from Boneyard Hollow.
At the ups'Team end of WoodmanHol.lowis a waterfall, 10 feet
in height, beneath which is a shelter cave 30 feet wide and
eight feet deep. I do not know whether or not it has a name.
It is so small as to be not worth remembering.

The Ledges Stcate Park, near Roo::1e,is sometimes said to
contain caves. T did not. go there" Don Wymorechecked it in
1960 and reported finding no'hing of interest (Wymore,1960).

The largest cave in Webst:er County, a cave known too
nearly everyone for miles around, is Wildcat Cave east of
Coalvil1.e. I vis] toed the area and surveyed a large shel t:er
benea h an ephemeral waterfall, which I assume :0 be the
"cavell.

While searching for WUdcat Cave, :;:drove past two houses
in fron: of which rested large, flanged, cast iron boiling
ket:tles of t.he t.ype described by Burton Faust (l967) in his
posthumous "Saltpetre Mining in MammothCave, Ke:1!.:ucky".
One now is being used as a decorat:ive object. The other is
part of an accumulation of si de-yard trash. It: is possible
that saltpeLre was once manufactured at Coalville, using
earl:h from beneath chicken coop" or from other non-cave
sources as raw mat:erial. More l.ikely, the kettles were used
for rendering la:t'd or boiling soap. Faust was an expat:riate
Iowan, a native of Brooklyn. Were he still alive, he might
be able to supply ,he answer.

:r drove north l:hrough Fort, Dodge after leaving Wildcat
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Cave, to a spri.:cg which is sa:..d (Hale, 1955, po 48) ::0 flow
from St .. l:ou:.s l.imest.one in~,o the Des Moir..es river near the
rf.outh of Liza:cd ~l:ee~(" ! tho~g~~t, 'that perhaps the=e :nighi:
be an e:l;;erable opening there, but a farmer in the adjacent
field said there was ::o::eo 'H:€ river was ao:. such a high
stage t't:a<;; the spr':'.ng was submerged.

Cliffs of St. Louis limes~one 10 :0 15 feet in height
occur along tr.e valley of Liza=d Cree~. I walked upst~eam
frc.m the h:.g"nway for half a ••:i.].8, h09i"9 to see sorr.et'r.ing of
interes-:'g :01..4:' the r'ocK is eva.=yw'he:::-e soiid a:1.d unbroke~"

The wrir..kles of age e::fold a gat.hering claro of legends.
The rewa Gr'ct,J;.c must. be g~ow.~,ng o,:.dg fo~ i-:. now has a l.ege:1,d
i!". Do:: Wy.'-flare" Severa.:" ti.:nea du:::':..:n.g the g::ot.'":.o reunio~ at
!:lubuque, ! w,s asked tv repeat :he '.:ales of "Edick Ca"J"e", of
the "Muenster Cave Affair", and of "'Ihe Cedar Rapids Groi:.t:o"
fo::: the be:lefit of a :~ew ger:.e:t'ati.o.0, of Iowa cavers e : now
presezoit a fcurt.hg r..ewly d:"scI)veredg c'ha,?ter Q IlEridge CaveH~

WY::LCt'ewent. ":;.(}Iowa Fal:'s in 1960 ar'vd Q u;?on re::u=ni~g Q

a:lnoun~ed the d.iscove::y of a sn:all cave -::r.erc., ~o l.ccat:::.cn
is give:':"'.i:: t.•:'s X't;:90::'-:: c ~:'he one :..:.....•.:ny file 1: ~l1i1S'::' have ob-
tained f,rom hii."r. p~:i.vately" ~~ydi=ectj~c~s state 'tha-:. the cave
exists in t.h", river.' b:'l:::f, be~.ea'.:h the bridge, a~ the corner
of Mildred and Walnv.~o ,,'he e:::t::e:::::e dL1l8.,sions are 10 by 15
feet ar:d :-.r:e cave i.s 4~1feet :o:<g 0

! drove :C.ig::t up :;0 :'!i:!.dred and Wa1:,u-:;J fou;".d the bridge,
a footbridge, bt.<t cas~ abo ~ i~ vain for the cave. A passing
high schoel s-:-,uaent said that. t~~ere were two caves J u~'1r..a:nedQ
in Wild(~at Glen, bu~ was unable ::0 p:'ovide detail.ed directions
to the%. O::e of the caves, he said, can be reached only by
wadingo This is true, alsc, of 3r~dge Cave" Kone of the
adults whc::nI quest:Loned ~new of Wildcat GIe:,. A gas sta':;ion
attendar:t ("as you t:.:-avel, ask us") advised looking along
Rocky Ru~, which is a wi.ld, -=-::ash-filled gorge in the south-
east. pa:::t of town. Wymore stat;e~ t.ha't: 0:1.1y small holes are
to be fot.<nd he~'e, whlch is 't:rue. Outcrops occur from .he
power plan:: at the mouth upst.ream padt ~.r.e hospital, aboL:t.
a quar":er of a mi::e. A numher: of shal.lowly-undercut cli.fis
are pre'Hmt, plus a few so,::'utional pockets, bt.<t nothir,g at
n11 :t:emarkaJ:.le. T'he reader rr.ay imagi.n.e what. oaths seared my
lips as the le;end of Eridge Cave grew and rr.e-:amcrpr..osed in
tr..e chrysalilO of my :rdnd, fina1:iyto stretch its mealy wings
and flutter away to perdit.ion in the waning afternoon.
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However, the time spent in Iowa Falls was not entirely
wasted. I received directions at the gas station to Power
Plant Cave, and was able to survey and describe it before
leaving town.

Camp that night was made at.Dutton's Cave in Fayette
County. After breakfast on the morning of the second, I took
a flashlight and went to see if the crawlway was flooded.
The batteries gave out in a few seconds and, not wishing to
go out in the rain to get another light from the car, I
heaved a rock in the general direction of the sump. A deep
"ker-p]unk" indicated that the crawlway was, in fact, full of
water. Rarely, the w~ter drains out and several hundred feet
of additional passageway are exposed (Jagnow, 1967). A shal-
low trench recently has been dug be ween Steeple Cavern and
the entrance. Fill material exposed in the banks of the
trench consists of perhaps as much as 25% rounded pebbles.
Some of the pebbles are of glacial origin and must have en-
tered the cave through sinkholes upstream.

I surveyed the Brainard Ice Cave, a few :niles north of
Dutton's Cave, then drove on to Decorah. The Decorah Ice
Cave contained a great deal of ice, perhaps as a consequence
of the wet spring. Ice was continuous across the passage
floor after only 15 feet and extended to the foot of the
slope beyond The Division. Only an average amount was present
at Locus Glacialis, however.

Dougherty Cave, north of Waukon, was found by a stroke
of luck. The place had been reported only once before, by
Samuel Calvin in l896~ and had not been heard of since. Cal-
vin located the cave as being on the farm of James Dougherty
in French Creek township. Before leaving Washington, I found
a Dougherty property in a contemporaneous platbook and made
a note of its location. Arriving in the area, I espied an
old s one house in the indicated section and, enquiring there,
was given exact directions to the cave.

The last cave seen on May
in southern Allamakee' County.
(Hedges, 1967), but did not at
it.

second was Wehrhan's Mill Cave,
r had been there in 1966
that time prepare a survey of

May third was the first day of the Iowa Grotto reunion
at Dubuque and on this day, at least, I was assured of having
company. Tom Backer and Ed Schot' of Rockford, Illinois met
me at White Pine Hollow State Park and the three of us set
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off to map Yew Kldge Cave. On t,he way, we met David More-
house and some o~,her Iowa GrotLo members, who most obligingly
guided us to t,he encrance. While we were preparing to go in,
Gil Peter'son (Yiadi,son, Wisconsin) came bat,tling up 1:,hrough
t.he brush and joined us. E. developed later that Dan ver
Ploeg (BloomipgtoD, indiana) was t,here, also, but could not
find t,he cave. YewRidge Cave is extremely demanding. The
four of us. all experienced cave surveyors, labored nine
hours to pr'epare only 251 feet of survey.

Fe ,er'son and I drove past: Creamer Cave on the way to
the banque:: :haL evenir.g,. '1'':1eMeadowgold plant in downtown
Dubuque has been razed, exposing the bricked-up north entrance
to the cave. 'Phe souc:h eI"t.rance is par'tly collapsed. A gas
stat ior. is be,;,ng e('ecLed 0:1, t'1'.e ?roperty.

Vel" Ploeg, Ed Smith i[Cedar Falls), and I went to Samp'-
son Ice Cave the nextc mon,,lng. Vel" Ploeg demonstrated the
overland capabili:,i,es of his VWmicrobus. We also surveyed- a
the cave. Sampson Ice Cave slopes ,in+~othe hillside at 28 .
Its floor is ice-covered th.'oughout, Descent and ascent are
pass ible only by wedging the feef~ against one wall and press-
ing the har.,ds against 1;he ocher, spread-eagle fashion. I
lost t,raCLion abou. half-way down and finished the trip on my
back, hands and feet In ,',he alI'.. S:nith was already at the
boccom, camera in hand, b,,::, became so concerned with changing
the focus in order teo camper-sate for the rapidly closing dis-
tance be ,ween us that, no pictures of the event were obtained.

Ver Ploeg bade us 90od,-by when we had finished at Samp-
son Ice Cave and left for' heme. Smith and I went on down the
road to tJixby State Park. On the way, we stopped at Route
'rhree Cave. The ex:: has caved badly. Several new entrances
were visible, ,in addi,tcion :.0 that: of Route Three Cave, but
the face was so uns::able (hat we dared not try to reach them.

We r'e-su:,veyed r.he bixby Ice Cave and took notes on its
preser..t. condit,iono The aL::.ached map sheet contains, in addi-
tion to the new map of the Ice Cave, an earlier survey of
Cool Cave and a location sketch prepared by Lawrence Black-
wood.

I had been t.old t.hat. the owner of Searryl' s Cave sus-
pected that, his cave had beer. st.ripped of its ~peleothems,
and that he wanted me to check U_ for h i,m. Smith and I
drove t~here aft.er leaving Bixby, but the man was not at home.
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Smith t.hereupon had to ret:urn to Cedar Falls. It;ook
advantage of the few remaini.ng hours of dayLight'. to look for
the Canton Ice Cave. Three hours of bushwacking pr'oduced
only two small ho.1es behind the Canton cemet.ery. Disgust.ed,
I went inlotown and enlisted t.he aid of a local boy - a
grandson oft.he late Mr. Jones who had given Ver P.1oeg and I
directions to the place in 1961 (Hedges, 1961). He showed me
the Blowhole, a talus cave located in the same bluff. We
also found two small crevices filled wi.t.h snow and ice, but
not the Ice Cave itself. I gave up after an hour and went to
camp.

On the morning of May fifth, I: returned t.o Searryl's
Cave and talked with t.he owner. He stat.edt.hat, he had called
the sherriff one night to b.r'eak up a drinking party on the
road near his house and complained bit.t.erly about. cavers who
liked '0 spook hi.s cattle to see them run. However, he ex".
plicitly absolved Iowa Grot ,0 members from suspicion in con-
nect.ion wit.h vandalism at. the cave. And, he said, during the
winter when there are no cows with calves in t.he adjacen
fields, he might consider lett.ing people visiL t.he cave. If
you have a serious project in mind, for whi.ch i.t i.s essentia.1
to visit. this specific cave (bat banding, speleothem miner-
alogy, etc ..), write a let.ter t.oMro Cletus Hllghes, Rou~.e2,
Cascade. You may be allowed to go in. Under a!1Yother cir-
cums"ances, please do not bother him. 'Ihis is not a caver" s
cave.

I examined t.he cave as far as the terminal. cl'awlway.
Happily, it has noL been str ipped. Sean:y 1.'s Cave is st;i 11.
one of. the mos', nearly pri.st:Lne caves i.n Iowa.. And the cave
fairies, ahe t.he cave fairi.es., Whist:l,Lng" warbling .. twiLLer-
ing, twaddling, giggling, gurgling, U.mpidly laughing Utt,le
girls ' voices. Beth .rooms i.nthe cave are nearly hemispher-
ical in shape. As a result. musical :~nes generated by water
dripping int.o shal.Low pools and "their' changi.ng har:monic ,rein--
forcements reverber'aLe endlessly. Only a very litr,Le imagin'.
at ion is ne:"ded in order to heal' the va Lees.

The bat colony appears to have abouL recover'ed from a
raid made upon iL some 10 years ago. I counted 35 in half
of the first room and estimated t,hat 100 were pr:esent. 10
or 15 were seen in the secor,d room, and a few n~ore e Lsewr:ere
in the cave. ~'h.is is the largest known cave bal'. colony in
Iowa.
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The attached map is from
by George Darland and myself.
crawlway; this portion of the
by Stuart Peck which appeared

a previously unpublished survey
We did not enter the terminal

map is modified from a survey
in Spelunking in 1961.

Near the mouth of Farm Creek, a tributary of the south
fork of the Maquoketa a few miles southwest of Searryl's
Cave, a small cave was reported to exist at the site of Clay
Mills, a deserted pioneer village (Barnett, 1968). It was
toward Clay Mills that I now directed my attention.

Every successful caving trip, in addition to fellowship,
the surmounting of obstacles, and other common rewards, has
at some point a profound aesthetic experience. Unlike moun-
tianeering, in which the time and place of the climax always
are clearly in view, foreseen, anticipated, and programmed
into the sequence of activities, caving provides no fore-
knowledge of its time and place, nor even a certainty that
the event will occur. If gratification comes, it arrives un-
heralded, stealthily, bursting upon one in the turning of a
corner, the illumination of a hidden grotto, the sudden real-
ization that one is treading a virgin pathway. As in the
giddying flash of insight durina which the scientist receives
the solution to his problem, awareness of discomfort, dispair,
and exhaustion is transmuted into a nectar of joy and, long
after the experience itself has passed, the memory of its
ecstasy lies gentle on the mind.

This mnot a group phenomenon. It is intensely person-
al. Flowering in solitude, it withers beneath the vulgar
stare. I have witnessed it rarely; once, when emerging from
Goat Bluff Cave into a calm, starry night, again, while rest-
ing in the entrance of Grandson Cave watching cloud shadows
play across the Mississippi, this year, sitting in Clay Mills
Cave musing upon the agrarian philosophies of Crevecoeur and
Thoreau.

Who cannot gaze, with Volney, upon the ruins of empires
and feel himself touched by the strivings of men long gone.
Here are nine vacant foundations. Three houses yet totter
before the grave, bracing themselves vainly against the ele-
ments for the day when their walls once again may shelter
happy hearts and ring with children's laughter. The mills
are gone, the dam has burst, and trees as old as I rise
sturdily in the center of the road. But, though the horti-
culturist long ago was clasped to the bosom of his mother
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earth and the names of his children grown dim on their t.omb-
stones, the apple trees bloom this spring at Clay Mills.
Were I to return in season, I migh pause to munch an apple
where his wife loved and his children playedo The living do
not for long treasure thoughts of the dead. Yet, far beyond
the time when the woodbine t.wineth and the whangdoodle whang-
eth men will pause to smell of our flowers and to taste of
fruit, and to bless their ancient, uIjknown benefactors. The
mill stream murmurs, the wagon wheels sigh, and horses' hooves
drum dim tattooes across bridges where once three roads met
to unite pioneer commerce with industry. I should hope that
my trees will bloom and my orchard bear fruit so long after
my bones are dust and my roof tumbled down:

It was with difficulty that I turned my back upon Clay
Mills. The cave itself is virtually worthless. As said by
Barnett, it can be satisfactorily illuminated by one flaming
potato chip bag. The importance of the place, in retrospect,
lies in the associations which it evoked. Solo caving can be
highly rewarding. (Typist's note: The Iowa Grotto does not
advocate solo caving.) One is not plyed with questions to be
answered or bombarded with data t.O be written down, nor is
one continually exhorted to'see this, to do that, or to hurry
and catch up whenever he pauses to meditate.

Though the philistines may jostle, a la r:geshare of the
aesthetic rewards of caving are obtained through reflective-
ness, as a result of .turning off one's extraneous thoughts
and resting, motionless, in total submission to the spell of
the local environment. Dripping wate):',the flutt.er of wings,
cave fairies twittering, tapestries of wildflowers, a fish
leaping in the dusk, hoarfrost sparkling, the odor of a bee
tree, ruins, shapes, tacti.le impressions, t.hequiet darkness
friends and neighbors assist in the enjoyment of none of these.
What are the adventures of Thor Heyerdahl, surrounded by
friends and the world listening Lo his radio, when laid a.long-
side the feat of Sir Francis Chichester. So it is with group
caving: safe, congenial, and generally blah. Everyone
should go caving alone at least once.-

*1 am not suggesting that anyone should undertake Neff Canyon
Cave with a piece of candle and a length of clothesline. The
solo caver should at least be as well equipped as his gregar-
ious brethern and large, complex, or difficult caves, especial-
ly, are not suitable objects for his attention.
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My last stop before returning to Iowa City was at a cave
in Picture Rock Park, Jones County. Indian Bluff Cave was
reported (Mauer, 1969) to be 380 feet in length. I expected
to cut it down to size in a few hours and move on. What a
delusion: I surveyed 350 feet of excruciating crawlway in
about 10 hours the night of May fifth and the morning of the
sixth, and explored 50 feet further without reaching the end.
Out of 27 sight lines, only five were longer than 20 feet.
The longest was but 36 feet. The shortest was five. Midnight
misery, indeed.

Other caves are said to exist in the Picture Rock area,
(McIvor, 1968). A recreational lake is to be constructed be-
tween Picture Rock and Monticello (Norlin, 1969). I do not
believe that the water will be high enough to flood any caves,
but the area should be checked over carefully before the dam
is completed.

With Indian Bluff Cave, the major effort was concluded.
Two other, shorter, excursions took place later. On the way
to Muscatine the next afternoon, to trade phonographs and
records with a fellow antiquarian, I stopped at Wildcat Den
State Park. There are two sandstone caves here, both of them
quite small.

On the 8th, I took my wife and daughter to Palisades-
Kepler State Park in hopes of seeing some of the small caves
there. Unfortunately, the river was so high that we were un-
able to reach any of them. Surveys prepared by Don Wymore
in 1959 and carefully revised by George Hedges last year are
included with this report. One additional cave, Ten-Meter
Cave, is said to occur between Mallory and Storehouse Caves
(Blackwood, 1960).

Thus ended, not with a bang but a whimper, my 1969 field
trip. Next year, at Christmastide, I anticipate completing
the surveys of Yew Ridge Cave and of Indian Bluff Cave. Yew
Ridge will require two days, Indian Bluff, one. Another four
days, more or less, will be spent mapping and running leads
in Jones County. Anyone who might be willing to come along
may drop me a line next fall and request details of the trip.

New Caves

City Park Cave
NW/SE/NE 8 87 19W 1000' (elevation)

83



City of Eldora
Hardin County, Iowa

City Park Cave opens six feet wide and en feet high in the
river bluff. It continues with the same dimensions, s.oping
gently upward, for 20 feet, whereupon it ends in breakdown.
No good spots for digging were seen. The cave is developed
in Eldora sands.tone (Desmoines ian:Pennsylvanian) • It appears
to be natural in origin. There is no aphotic zone.

Coal Bank Hill Ice Mine
SW/NE/NW S 87 19W 1000'
Carroll Hobson, Route I, Eldora
Hardin County, Iowa

The Coal Bank Hill Ice Mine probably is an old adit. It does
not appear to be of natural origin. 'fhere is a trench and
mine dump at the entrance. rr'headit slopes gently downward
for 20 feet, ending in ice and breakdown. It is six fee.t
wide and 18 inches high at ~he entrance. The floor was en-
tirely covered by ice on 30 April 1969. Tne entrance is in
a dense woods, faces north at the base of a steep bluff, and
probably never receives direct sunlight. 'fhere is no aphotic
zone. A peTified log protrudes from the lef~ wall about
half way back. Coal Bank Hill Ice Mine is excavated in Eldo-
ra (Desmoinesian, Pennsylvanian) sandstone.

Dougherty Cave
NE/SW/SE 32 99 SW L 80'
(tenant) Bernard Welsh, Rou.'e 2, WaukoCl
Allamakee County, Iowa

Dougher. y Cave is a sing. e c '.rculat'chamber developed in the
St. Peter sandstone (Chazyan: Ordovie' an) • A IS-foot. free drop
ends on top of a talus cone 'a' one side of the room. There
are no spe. eothems. THIS CAVE IS HIGHLY UNS ABLE. Great
"elephant ears" of matted tree roots hang fr.'omthe ceiling
above fresh breakdown. 'rhe owner says :'ha the cave has
filled in a lot recently and that it formerly was more exten-
sive. Calvin (1896) states tha the cave was 60 fee. deep
when he visited it. At the lowest point; in the cave, .'here
possibly is a sand-filled extension leading wes.tward beneat;h
the ridge. Excavation would be difficu.t and probably unre-
warding, however. Besides, at the present r:at:eof collapse,
the cave will have ceased .to exi st within 50 years. There is
no aphotic zone.

Piddler's Cave
SE/NW/SE 7 83 16W 9S0'
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Tama County, Iowa
Piddler's Cave is unenterable. It was partly collapsed by
quarry machinery, and is mostly filled with quarry waste.
Five joints, of two joint sets, are involved here. The orig-
inal openings appear to have been about three feet deep and
one or two feet wide. Surface depressions in the quarry
floor indicate that about 200 feet of passage once existed.
The cave is notable for the extremely delicate, iron-stained
cave coral which occurs on rubble blocks within it. The same
feature occurs in bedding and joint openings elsewhere in
the quarry. Piddler's Cave was developed by solution of
Hampton limestone (Kinderhookian:Mississippian).

Power Plant Cave
NW/NW/SE 18 89 20W 1075'

Hardin County, Iowa
The entrance to Power Plant Cave forms a rectangle two feet
wide and one and one-half feet high. A crawlway leads 12
feet to a tee. To the left, a crawlway leads upslope for 15
feet to a very tight second entrance. To the right, there is
a l5-foot long crawlway ending in a small room. There are
two ceiling cavities in the cave. One occurs five feet from
the entrance, the other is five feet from the tee. The floor
consists of thin, channery silt over bedrock. Power Plant
Cave resulted from solution of Hampton (Kinderhookian:Miss-
issippian) limestone. It is 45 feet in length. There is no
aphotic zone.

wildcat Cave
NW/SE/SE 10 88 28W 975'
Marvin Sawyer, Route 2, Duncombe
Webster County, Iowa

Wildcat Cave is a large, horseshoe-shaped shelter in Des-
moinesian (Pennsylvanian) sandstone. Its maximum height is
25 feet and its maximum length, 14. It becomes lower and
shallower toward the ends of the horseshoe until the cliffs

I

no longer overhang. The floor of the cave is about 10 feet
above the floor of the hollow, from which it is separated by
a steep slope conformable with the dripline.

Wildcat Cave is well-known locally. The entire hollow
seems to be referred to by this name. Several "caves" are
said to be present. I visited only this one, which occurs at
the steepest part of the hollow.
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Revised Descriptions

Bobcat Den
SW/NW/SW 17 77 IE 610'
Wildcat Den State Park, Muscatine
Muscatine County, Iowa

The entrance to Bobcat Den is a four-by-six foot opening in
a low cliff. The passage becomes too low to follow after 25
feet. The cave is developed in medium-grained Desmoinesian
(Pennsylvanian) sandstone. The rock is cross-bedded, platy,
friable, buff-colored and calcareous. It is slightly case-
hardened. Bobcat Den has the morphology of a solutional
cave, including several phreatic wall tubes. Vandalism has
been very severe. There is no aphotic zone.

Clay Mills Cave
SW/SW/SE 10 85 lW
Sagers
Jones County, Iowa

Clay Mills Cave lies 50 feet above Farm Creek just above its
confluence with the Maquoketa. The entrance is six feet wide
and four feet high. A crawlway leads onward. The passage
bends to the right, the floor rises one foot, the passage
bends to the left, the floor ascends anot~er foot, and the
cave pinches out 23 feet from the entrance. Clay Mills Cave
is dry and dusty. There is no aphotic zone. ~rhe only spe-
leothems are a bit of cave coral. Many small animal bones
are lying on the floor. I collected a handful near t.he end
of the cave and gave them to Prof. Semken of the U. of I. Geo-
logy Department. The cave was dissolved out of Hopkinton
(Niagaran:Silurian) dolomite. It probably is a member of the
Aftonian shallow-phreatic series.

Devil's Hole
NE 15 98 8W
Decorah City Park System
Winneshiek County, Iowa

Other elements of the Ice Cav.e fi.ssure system run along the
bluff for about 300 feet. There are two or three partly
roofed sections in addition to the Ice Cave. 'I'hefirst of
these has been referred to as the Devil's Hole. 'I~e name
might well be applied to all, as a group. The maximum depth
of the openings is about 75 feet. All may be entered by walk-
ing down talus slopes. Bats sometimes are present in them.
Prof. Christiansen once found ice on the floor of one, but I
saw none on May second, 1969. 'I'heDevil's Hole has not been
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mapped. It arose from ::he expans"on of join's in Galena (Mo-
hawkian:Ordovicianl limestone.

Indian Bluff Cave
NE/NW/SE 32 86 2W 920'
Jones County Board of Conservation, Anamosa
Jones County, Iowa

The entrance to Indian Bluff Cave is 15 feet wide and six
feet high. A damp crawlway leads up breakdown to a small
room. There is a ceiling cavity in this room, and another a
short distance beyond. From the room, a crawlway descends
into the aphotic region. A sharp bend to the left, wi.t:ha
puddle, is only 10 inches high. Beyond this bend is ashar"
side passage to the lef. Ahead is a second squeeze Ie s
than 12 inches in heighL 'I'hecave is now fairly dry. A bit,
of cave coral may be se n in the first part of the cave, plus
some flowstone and soda straws. There are nOl speleo'hems be-
yond this point, however. After the second squeeze, the pas-
sage bends to the left:, then bends to the right twice. Be-
tween the t,wo right-hand bends is a short section three feet
high but less than 12 inches in width. At the last lefe-hand
bend, there is a drop of one foot. The passage meanders
slightly af'ter the two right hand bends, keeping to the lefL
Another right"-hand bend, another left-hand bend, and the pas-
sage enlarges to form a room scarcely six feet in height --
the Standing Up Room. 'rhis is 250 feet from the entrance and
is the first place high enough in which to stand erect. From
this room, a low walkway leads to the right, ascending gen'ly.
At the top of the slope, a short side-passage extends to the
right. The floor 'hen descends slightly to a sharp right-
hand bend, where there is some breakdown. The passage now
meanders slightly, keeping to the same general direction. My
survey ends 90 feet beyond ,the Standing Up Room. The cave
continues unchanged about 50 feet further, at which point.:
there is a third squeeze less than 12 inches high with a low
crawlway beyond.

Indian Bluff Cave is developed in the Pentamerus member
of the Hopkinton dolomite (Niagaran:Silurian). There is some
spongework present; beyond the St,anding Up Room, the dirt
floor is higher in the center than along the walls. 'This is
a depositional feature, not the result of later erosion or
excavation. There are no breakdown scars on 'he ceiling and
the edges of the breakdown blocks are rounded. Indian Bluff
Cave probably is a shallow-phreatic cave of Af"onian age.
Between the entrance and the first squeeze, the cave is damp
and water was dripping at:many places. Beyond the first
squeeze, it is comfor'ably dry. On May 4 and 5, 1969, air
was blowing out strongly from t.heentrance. At'the fin>lt
squeeze, t,he current was nearly strong eoough to extinguish

.. :t "." '1~h'~r!.l.,::".;: ~.o::u (.": .'.~
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a candle. Thereafter, the velocity of air movement diminished,
although it remained noticeable throughout the crawlway. A
few bats were seen in the cave.

Wildcat Cave
NW/NW/NE 5 87 19W 1040'
Ben Primus, Rou'te 1, Eldora
Hardin County, Iowa

The entrance to Wildcat Cave is four feet wide and five feet
high. A crawlway 45 feet in leng"h comprises the cave. Near
the end, several small petrified logs are exposed in the floor.
They are oriented parallel with the passageway. Contrary to
earlier reports, Wildcat Cave is developed in Eldora sandstone
(Desmoinesian: Pennsylvanian), no'" in limestone. Two phreatic
tubes are present in the right-hand wall.

Wildcat Den
SW/NW/SW 17 77 lE 610'
Wildcat Den State Park, Muscatine
Muscatine County, Iowa

Wildcat Den is a rock shelter about 30 feot deep. There is
a phreatic ,tube at the left which may be followed for about
10 feet:. The cave is developed in buff, calcareous, platy
Desmoinesian (Pennsylvanian) sands,tone. The rock is cross-
bedded and somewhat case-hardened, medium--gr:ained, and friable
on fresh exposures. Vandalism has been ver:y severe. There
is no apho,tic zone.

Yew Ridge Cave
SW/SE/NW 8 90 2W 1020'
White Pine Hollow State Park
Dubuqu County.. Iowa

Yew Ridge Cave was first reported by Steve Barnet- in 1967.
Only fragmentary descriptions have been published. 'I'hecave
is a very large, rugged, expanded joi.n- in the Kankakee and
Edgewood dolomit:es (Alexandd,an: Silurian) • It is estimated
to be over 700 feet in length. I have visi ed only the west
section of the cave, which is said to be the' smaller and'
easier of the 'two.

The entrance pit, which is easily descended, appears in
the quarry floor as a four-by-six foot rectangle. It drops
15 feet to the crest of a two-way talus. A large passage
runs east and west parallel with' -he bluff face. To the west,
the floor leads steeply downward for 40 feet. After t,wo short
drops over: large blocks, there is a 45••side passage to the
left. It is said to be extensive. Forty feet further is a
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1350 side passage ::0 l'ne right.. 'rhis righ~-hand ?assage
slopes gently dow~ward for 20 feet, ending at an IS-faa pit.
A r:0?8 is useful here, alt.hough for a good climber not essen-
tial. At ~he base of the ?it., a passage runs east and west
sub-paral.lel to the ma'n passage. ~o t.he east, it ends in
breakdown after 20 feet; to the west, i:: curves -La the left
and ends in breakdown after 30 feet. Jus:: west of the pit is
a short intermediate-level passage to the left. Continuing
west in t1,e main passage" one passes over an IS-foot drop.
~t: is best 70 proceed on Lile origin.a .. level by walking on,
va::ioL:sly, chockslones and ledges. 'l'hirty feet beyond the
drop, the maIn passage ends at a 90" tee. ':'0 the right, the
opening is too nar-row. On Lhe left, a passage extends 10
feet '.:,0 a could€'r choke.

'rhe cave Is of walking height throughout, except locally.
'j'he passages are lTios::ly 20 1'.0 40 feet i.P- height and one to
four feet ir. width. ALI have r'ubble floors. No evidence of
significar~'t solutional act."ivity is ':'0 be seen~ Beyond the
firs:: right-hand side-passage, the cave is aphotic. A pre-
liminary copy of l"he SL':.!"\it."Y will be sent on request~
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A ~epor~

on

AN EVALUATION OF CLIMBING DEVICES

David Nicholson
January 21, 1969

Abstract

Jumars, Hieblers, Prussik knots, Buchmann knots, Hedden
knots, and Spong knots are all devices for climbing a rope.
The question of how safe they are can only be answered by
experimentation. This report presents one experiment designed
to answer this question from the viewpoint of how much weight
each device will hold. Conclusions and recommendations based
on the results of this experiment are presented at the end of
this report.

Introduction

In the past few years, several devices have been developed
to enable an explorer to climb a rope. Six of these devices
will be considered in this report. Two of them, the Jumar
(Swiss-made with a toothed clamping mechanism), and the Hiebler
(German-made with a smooth clamping mechanism) are of the
mechanical ascender classification. 7he other four devices
are special knots. They are: the Prussik, the Bachmann, the
Hedden, and the Spong. Appendix A illustrates all of these
devices. Each of the special knots werp. tested with three
types of rope: Manilla, Nylon, and Po~yethelene.

The purpose of this report is to analyze the maximum
load-bearing ability of each device and rnake recoIT~endations
as to when each device should be used. These recommendations
will be restricted to the above mentioned devices since they
appeared to be the best types of rope climbing devices. Sim-
ilarly, only two types of climbing rope are being considered
in this report, Sampson 2-in-l (a soft, nylon rope made with
a woven core placed inside a woven cover) and Pl}~onth Goldline
(a stiff, three-strand, twisted, nylon rope). Both ropes have
7/16 inch diameters since this is the usual size for climbing.
No attempt is being made to evaluate these climbing devices
by any other properties (e.g. ease of use, reliability, com-
plexity, etc.) than that of maximum load-bearing ability due
to the extreme difficulty of obtaining non-prejudiced data.
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This report. will be divided into five major parts:
(1) the test procedure, (2) the test materials, (3) the test
results, (4) the possible inaccuracies and inconsistancies,
and (5) conclusion and recommendations. The test results
will be sub-divided into each of the six types of climbing
devices. A brief discussion of how each device reacted during
the testing will be included in these sub-divisions. Comments
pertaining too the climbing l.inewill also be included here.

Experimental Work

Test Procedure. In order to obtain the information
needed to evaluate each climbing device, a laboratory exper-
iment was devised using a Riegle testometer. This machine
consists of two heavily built platforms which are moved apart
by an electric motor. !t is capable of applying up to sixty
tons of force. As the lower platform moves downward, a
stretching force is placed on the test specimen. This force
simulates placing a weight on the specimen just as there would
be during actual use. 'I'heamount of force on the specimen
is shown by a pointer on a balance scale built into the machine.
When t:he test specimen breaks, the indicator on the scale
quickly moves to a smailer number.

'.rheexperiment was divided into two series of tests:
One series using ~:he Sampson 2-in-1 rope as a climbing line,
and the other using ~he Plymonth Goldline as a climbing line.
Each series .tested all of t:he devices: the Jumar, the Hiebler,
and all four knots tied with each kind of rope. Three tests
were made on each device in order to obtain an average value
for t.hedevice. This system of testing resulted in forty-two
tests for each series, or eigh.ty-.fourtes.ts for the complete
experiment. Each [-.estwas run until the climbing device
fa il.edby either breaking or sliding rapidly down the climbing
rope. 'I'heraw dat.a obt:ained from these tests is given in
Appendix B.

Test Materials. As mentioned above, Sampson 2-in-l and
Plymonth Goldline were used for the climbing rope. The Sampson
2-in-1 was chosen because of the recent controversy pertaining
to its abili.ty to wi'hstand the toothed cams of the Jumar.
Goldline was used as a standard of comparison since almost all
serious climbing is being done on this type of rope.

The mechanical ascenders, the Jumar and the Riebler, were
chosen because of t:heir extreme popularity and because they

91



differ C'omplet,el.y .-in the way they gr.i.I~ t,r.€ ::1 i.mbing line. It'.
was quest.ionable whether the l.ooU,ed cam of ~..he Jumar would
fail before t.he smoot.h cam of f.he Hiebicr would. Because of
their widespread use ar:.d s.imp1j,ci,~'.y, on,;.y four special knots
were chosen to be t.e.s~:ed. ManU.]a. l,ylon, and polyethelene
were uSE~d fer the spec:LaJ. knots s~.nce they are the most common
sling mater,i,als.

~rest R.~p,?ult:..~~
with i.ndividuaLLy
will. be discussed
material..

All six ci,mbing devices will be dealt
ir: this sec-Lion. Each of the special knots
with l~eSpe(~t:to al.1 three types of sl,ing

1.. \"!u:ma_~. '~his dev.~.ce did v8ry we2.1 duci:lg the 'test.s
on bot.h Sampson a.'ld Goldl..ine. l'here waf: no slippage on eit.her
rope before fa i lUl'e. Bolr. ropes n.adc' a shredd lng sourld just
before fa.ilu.t'e~ Whe.!l the Sampson fa:i..~edat: a!l average value
of .1.552 pounds~ ol".:.lythe out:er :sr.ea~:h b,roke. The lTumar slid
down t#he rope about an inchJ causi.~'~g ~_hc sht.',:at.h to become fused
together.. ']'he cor<e showc,d no s igrls of beir.g damaged OJI any
Lest.; only the shea;'''' was damaged. After failure. the Sampson,
WiUl tehe Jumar st:Hlon it., he::.d 7S0 pol1!lds. It wOll.ldappear
"that t,her'c.mo!" ;-J"Lat~ onLy Lt:e '.:)\.l~'.e:~she.a t.:-; of Sa-~PSOh supports
any load wh,er: uSf:~dwi i':h ~.'u:mal~b.i.-i t~r't~e $ i.::1ce the core was
never damaged i.~l.anj-'"of ~:.h8 tests M !J:'heGoJ.diine /I aJi:hough
hold.ing more WE.d.g.hL, a~l average vaLue of 1640 pounds, suffered
more damage after fai.ll;!'e~ One strand of t'.he three broke
cornple.telY7 a second ,:jJ~e .••••.•a;; sE:."'v"er'cd rr;cre t.han halfway through,
while the third waB severe1.y ;nau.1.ed~ Desp.~.te this cond it.ion,l
i:he GoldT.i r;e was 6~.il..l ab] Eo tC1 ~,,:,u.J..)pt)r~, 600 YOU..~d3. The ",TL:rrtar
showed no sigr~s of mal formaL.i.a!1 c: .. da1.1age dur:i~g any of the
tests. It WOUld :;ee~:)t:.he ~jumal" .;.s dt~signed rugged enough so
the only li!;:{:~ujg fac~()r Ls Lhe 6~-.rC:-:.g7.t; of the climbi.ng line.

2.. !Ii.~~l:?.L~c..This d2ViCt' proved ",,"cr}- disappointing. When
.tes't.ed wi.th .the Samp60]~ rl.Jpe J t:.hfj ca:n t_ended t.o pull 5 ideways ~
moving around the rO'p'~f ~',r..U5 bendi.ng ~:he h.in.ge-p.in. ~._hi.s caused
the rope t.o become pl;-,ched be::.ween ;::1« side of tehe cam and t.he
main body of the Iii ebler'. On] y t.wo H~eblers were available
for testing, and both were damaged af~er orlly O:1e test apiece.
'l'he first niebler gave a value of 930 pounds while t.he second
gave only 920 pounds. 'ehe \'.hird test wi.t.h Sampson rope was
not'. conduct.ed sincel:he range of t.he first t.wo tests was so
close. BoLh Hieblers w<ererepal. red by straighten ing t.he hinge-
pin before t.esting :hem with the Goldline rope. The first test
on Goldline broke the I!iebler a.;.. or,l.y 820 pounds. Fai.lure was
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caused by bending t.hehinge-pin so much that the rivetted head
of the pin sheared off. Since the Hieblers were borrowed, no
furt.her ;:ests were made wit-.hthis device on the Goldline rope
in view of the possibility of breakage. It would seem the
Hiebler has a struct:ural defect due to the tendency for the
hinge-pin toobe:ld and pull apart.. One possibility that was
not invest.igated for't.hia rEport ia that. perhaps the Hiebler
was designed for a smaller diameter climbing rope than that
used. This would aLlow ~he cam to close farther and thus
preve~t it from bend Lng sideways.

3. ~r'ussik KI~~. This knot, when tied with manilla
rope, held an aver:age of 717 pounds on the Sampson and an
average of 837 pounds on the Goldline. The knot failed on the
Sampson by sliding rather t.han breaking the sling. There
was no slippage or:the Goldline rope. 'I'hesling would break
next too t:he ?russik knot.

Nylon was the best material for the Prussik knot as the
Sampson held aI,average of 1407 pounds and the Goldline held
an average of .1103 pounds. This material did not slip much
on either rope until there were over a thousand pounds of
force on it:. Whel~ t:heknot did slip, it only went about an
inch, then welded it.self to l:he climbing rope.

Po.lyethel.er.e~'ope di.d not do well with the Prussik knot.
On Sampson, the k:lOl:.held only an average of 360 pounds and
on Gold1.ine only an average of 793 pounds. There was prac-
tically no slipping under a light load, but as the load in-
creased, the knot started to slide steadily. This knot
worked better on Goldline probably because the plastic rope
cou.!.dfit into the grooves on the Goldline and thus could not
slide as easi..ly as i.t. could on the soft and smooth Sampson.

4. Bachng!'.!l!L.!SI1.Ot.Man.tlla did not hold at all well with
this knot. Sampson had an average value of 360 pounds and
Goldline 287 pounds. Because of the stiffness of the manilla
rope, It. was very di.fficult:to tie this knot. The stiffness
of the rope could be tr.e reason the knot did so poorly.

The nylon rope seems to be t1.e best material to tie a
Bachmann knot. with since Sampson gave a value of 1703 pounds
and Goldlir.e 1620 pounds. There was a little sliding with the
lighter loads, but. after 150 pounds, the rate of slipping de-
c~eased rapidly. Sampson, perhaps due to its soft, smooth
surface holds nylon better than Goldline.
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The polyethelene rope did not hold well on Sampson with
the Bachmann knot. An average value of 333 pounds for Sampson
and 903 pounds for Goldline was obtained for this knot. This
material seems to hold a light load on Goldline quite well,
but will not support a heavy load on Sampson without sliding
rapidly.

5. ~edden Knot. The slack in the knot would not come
out: when it.was tied onto the Sampson because t.hemanilla rope
was very stiff. This resulted in an average value of only 93
pounds for the Sampson rope. When this knot was tied onto the
Goldline. it was possible to tie the knot a little tighter.
This gave an average value of 967 pounds for the Goldline by
breaking at the knot with little or no slipping.

Nylon did a tremendous job with the Hedden knot. There
was no slipping on either the Sampson, with an average value
of 1540 pounds, or the Goldline, with an average value of 1550
pounds. When the nylon sling did break, it always broke at
the knot after welding itself to the climbing rope.

Once again. the polyethelene rope held better on Goldline
than Sampson. This time it was with the Hedden knot. Sampson
gave a value of 420 pounds, while Goldline gave a value of
1287 pounds. There was some slipping with both types of climbing
rope which ended in rapid slipp1ng at the end of the test.

6. Spong Knot. Manilla rope did very poorly with this
type of knot. on Sampson with a value of only 170 pounds. The
knot would not. tight.en up on the Sampson rope and hence would
not support. much weight. A better showing was made with Gold-
line with a value of 737 pounds. Although this still is not
very high, the manilla sling broke at the knot. There was no
slipping dur lng all of the tests when l:heknot was tied on
Goldline.

When the Spong knot. was tied with nylon rope on the Sampson,
it tended to slip cont.inously although not as fast as the
machine was pulling it. This gave a value of 1077 pounds for
the Sampson. The Goldline did much better with a value of
1550 pound3 and no slipping at any time. The nylon sling
finally broke at the knot during each test.

Polyethelene rope did fair with the Spong knot. There
was little or no slipping wit.h a light. load, although the knot
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did scart to sl.p on ~he Sa~pson at about two-hundred pounds.
Goldllne gave a value of ;15G pounds while Sampson gave only
303 pou~ds. 'fhe plas~lc s~i~g dId nOL show any sign of wear
or damage after any test .

Possible Inacc~racies a~d !nco~lsi3t.ancies

A possIble sour"ce of €!COC~ l~ connectlo~ with the special
knots t.ed wi~h ma~11ja rope is the fact that the rope was new
and very st.lff. ";'hLsp:even':ed the k:cot;s frorr.tightening up
on Lhe cLimbirlg lj:ler ~i1l:S r('sul~lng In a lower' value than
would be expect-Ed fr'o;ll a used manilla rope. ThlS problem was
also encoun~er~d wl:.h thE. pc,lyet.heler;e cope. It was slippery
enough to preve~t ~!ghlening up the knot. The only way to
remedy th~ S SJ t,uat iG~ wa.::- :0 pur. at_ least. fl fty pounds of ten-
5ic~ all the loop.

Anot:her pOln~ lP q~C5110!1 is the valIdity of the results
obtained from the slow rate of leading used. Under actual
field condit:,ons, the load WGL:ld not be applied at four inches
per mInute. a~ i~ was l~ ~he laboratory, but would be applied
as fast as poss,b;e. A fasler rate of loadIng would make the
kl:Ot t Igh'..er, "P faster '.1:alla slow raLe of leading. This would
probably l'esul: "- ~lgher values for some of che devices. par-
.iculariy !"hose ~ha'. co~s~~'.antly SlId under 'l,lght loads.

Cone iU3 ion and RE<0:~,mer:dat •.,,:n:.s

Severa~ ccnc!~61(.~S cari be r'caehed on ~he basIs of the
da~a presen~ed In ~~:~.p:'2cedlr:g seCC~0r:5 and Appendix B. Some
of t.hese Cl)EC.!USj or,:; are~

Al -: dt..-v!ce.:i exct:.~)' tOLe HlebLer I the nylon Prusslk
K::~: and ~t.~ ~Ia~!ila Bach~a~rl kno~ hold tetter O~
Plyrnol~~h GI.l1dll!;C :han nn Sampson 2-i,n-l.

~. ;'he Ult~bley 15 s:_rl:c~_Ct'ally uE=-,ound at, loads over
900 pou"d s .

4. Nyicl;-,.6 :.r.0 ccst i.iar.erial to Lle special knot.s with.

I
5. .~ar.iI;a and polyc'.heler;e r.:lpeare not suitable materials

to use with Samp~0:i 2-1D-! cllnlbi~g linE.



Using a safety factor of at least ten-to-one as a basis,
the following recommendations pertaining to climbing devices
are offered:

1. If you can afford the cost, use Jumars.

2. The second best climbing device is the Bachmann knot
tied with nylon rope.

3. The other knots tied with nylon rope are within the
safety margin.

4. Do not use Hieblers or special knots tied with either
polyethelene or manilla rope.

KNOTS

Plymouth, the makers of Goldline and many other ropes
recommend that a figure eight knot be used in place of an
overhand knot. The figure eight is easier to untie, more
secure, and injures the rope fibers less than an over-
hand. The figure eight is appropriate any time an over-
hand would be.
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APPENDIX B

Raw Tes~ Results
(all values are in pounds)

Climbing Device Test Sampson 2-in-l Plymonth Goldline
No. Average Average

Jumar #1 1550 1650
#2 1585 1552 1750 1640
#3 1520 1520

Hiebler #1 930 820
#2 920 925 ??? 820
#3 ??? ???

Prussik: Manilla #1 870 800
#2 640 717 790 837
#3 640 920

Nylon #1 1420 1070
#2 1240 1407 1140 1103
#3 1560 1100

Plastic #1 425 740
#2 260 362 900 793
#3 400 740

Bachmann: Manilla #1 200 340
#2 630 360 220 287
#3 250 300

Nylon #1 1880 1760
#2 1650 1703 1430 1620
#3 1580 1670

Plastic #1 330 560
#2 320 333 900 903
#3 350 1250
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Raw Test Results Cont.:..
(all values are in pounds)

Climbing Device Test Sampson 2-in-l Plyrnonth Goldline
No. Average Average

Hedden: Manilla #1 llO 970
#2 120 93 1080 967
#3 50 850

,Nylon #1 1500 1500
#2 1500 1540 1560 1550
#3 1620 1590

Plastic #1 650 1330
#2 340 420 1030 1287
#3 270 1500

Spong: Manilla #1 50 760
#2 210 170 650 737
#3 250 800

Nylon #1 1480 1540
#2 1500 1077 1590 1550
#3 1590 1520

Plastic #1 300 1350
#2 290 303 1200 ll50
#3 320 900
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CORREC'I'IONG A~m EMSI\'DA'I'ICNS

James Hedges

Some tr.:i.p report au.t:hors ~ :Lnother grotto newsletters
as well as in ~'h'8 In"t:ercoI:l/ have begun 'to refer to mine
shafts as "vertical shafts". Those of us who are familiar
with the Upper Missi.ssippi Valley l~ining district are unlikely
to be mislead by this" However, with cavers in most other
parts of the '...,orId it: may be other",is for. to cave geologists.
a IIverticaJ. 5ha~t:it is a natu::"ali} vertical opening developed
by wat~,r t.rickling dO',/na joint. pi.ane above the water table"
~r'hevertical ""haft;s in Mamr.lot:nCave. Kentucky are good ex-
amples <> The II Steeple Cavern II in Dut.ten i s Cave, Iowa is
another"

~jo a fil..iner, a maH..-"madeQ vertical opening connecting the
mine with 1:he surface l.s, s:b~l.pIyII a II shaft gl <> A shaft is, by
definition, vertical" A rna:l-made, vertical opening connecting'
levels within tr.e mine (but got ccnnect.ing with the surface)
is a lIwinzell

• A horizont.al, ~nan-madepassageway connecting
the mine: wit.ll the rd.:!.J.side is aI~ l'aditU <> A horizontal, man-
rr.ade passageway cor..rre~t.in.g diffe:Y.'t;~nt parts of the mine is a
IIdrift"., ~~ve.rtical1 man..made enla1:'gerr,ent of a drift, made
from be10."'" , iB a It stope'l 0

Por the sake of cavers in ct.ht~r regions, most of whom
are no't" as "'11-2 are J al.:::ioJ!11_ner~5 Q i1: v.;'ould be best to use
"vertical. shaft l' on.ly "co de:.,c:r-~.;:-Jena'tural cavern features.
The approp:t'iat.E' mi:rH?!.~S~ t.cr:r:1s sho'ltld be used when describing
feat.ures in the~mines 0

MeI:lbersof the f(Y,~lW::;,r.' QU:~:'lt Cities Grot.to (Davenport area)
sper..i: many hO....lrs sea:~:>:~hingfor cave ent.1."ances in the vicinity
of Ozark 5p,:,ing 9 IJa~ksc:ncoun,ty.. Nothing of consequence was
found. Hare rE,cent.l,y, about two years ago. Dave Jagnow and
St,eve Barnet.t d~voted ccn.side~able t,ime .to diving in the
spring itseJ.f. also without. gaining entry t.O the hypothectical
master cave beyond. WealI agree that a large cavern system
should .xist here bu~:, nov, i:ha1; careful probing of bo.th the
resurgence and t'1e overlying ridge has failed to produce a
useful entrance, I dot:t.b1.:th,at a1'v more time should be spent
working in t.his lccali ty' '" B::'a~d:ingis ou.t: of the question,
because t'he adjacent: Ralst.on lw:til.!-. is an historical site ..
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