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WATER TRACING PART ONE

A recent USA publication, "Water Tracer's Cookbook" (Missouri Speleology
Vol 16 no.}) has just been received by the Editor. It seemes %o be an
invaluable publication for anyone interested ir water tracing, but since
availability may be a problem, I have assembled a saries of articles from
an edited version of the cookbook. Where necessary I have summarised less
important sections and included some comments of my own - the change in
typeface will suffice to show thase sections which are not part of the
original text.

Ton't be surprised if some of the ideaa differ from your previocus
reading. The most important point to remember is that the main author of the
Water Tracers Cookbook-is a practising karst hydrologist, not a weekend
amateur or a naive academic. Unfortunately, opiical brighteners arrived on
the water tracing scene too late for the authors of the Cookbook to carry out
tests and compare resulis with other tracing agents. Dye detaction is
particularly easy with optical brighteners, &nd it was perhaps for this reason
that this agent has gained popularity here in recent years. Hﬂwever‘the
method of detecting fluorescein in the charcoal fwatchers' outlined in the
Cookbook is so simple that when the overall euitability of fiuorescein as a
cave water tracing agent is considered, the reader must surely agree that
fluorescein is pernaps the besi czent to uvse.

Unfortunately, a substantial portion of tho watar tracing attempts made
in the United States are unsuccessful; this is particularly true with ground-
water tracing in cave and karst regions. The major causes of tracing fail-
ures are: (a) insufficient hydrologic field work bafore the tracer is in-
jected, (b) tracing atterm>ts during low flow conditions, and (e) failure to
¢llocate sufficient tims to the tracing effort. These are problems which
The Cookbook cannot solwe, but problems which must ba kept in mind as ona
considere poosible tracing attempta. Best of luck!!

MATERIALS USED AS TRACERS

A number of different materials has been used to trace water movement. In
the late 1800's, painted ducks were used in French cave systems. Bales of hay,
Wheat chaff, corn cobs, and geessc hava been tsed in Missouri.. Revenue agents in
Tennessee poured 2,000 gallons of illegal whiskey into a sinkhole and inadvert-
ently learned that liquids from this point flowed to a spring supplying water for
a local high school. Fortunately, better tracing materials are now available!

Four classes of tracing agents will be discussed in detail:

1. S¢6luble chemicals such &3 salt and phosphates.
2. nRadicoactive materialo
3, Fluorescent dyes. (We recognize that these are soluble
© g¢hemicals, but wa wilsh to consider them separately from the
materials discussed in the first category.)
4. Minute biological materiala such as bacteria, Lycopodium
sporas, and bacteriophage.

SOLUBLE C}EMI&!RIE (EXCLUDING DYES)

Common salt (sodium chloride), phosphate, and ammonium chloride have been
used in groundwater tracing in the past. Chemical tests are used to detect the
tracer, and frequent testing is necessary. The concentrations of tracer uec- *
eszgary are often so great that they degrode water quality and, in some cases,
injure aquatic life. In general, these tracers should not be used, especially
since other materials (particularly flucorescent dyes) do a better and easier job
with' less water quality damage.
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RADIOACTIVE MATERIARLS

A number of isctopes (including ¢13%, 1321 ana #3) have received some
experimentation in water tracing work. The safest and most generally useful

is tritium (#3). Tritium is the only radicactive tracer which we will consider
,in The Cookbook.

Tritium is not readily adscrbed on rock, gravel, clay, or organic mater-
ial. It deteriorates slowly enough (half-life is 12.3 years) to be an effectiva
groundwater tracing agent. When combined with cxygen, its movement is essent-
ially identical to normal water., However, tritium has the following drawbacks?

: 1. It is radiocactivsz, which presents problems with permits,
handling, and transporting. Merelvy cbtailing the mat-
erial is difficult.

2. The analysis is difficult and requirss e:pensive equip-
mant.

3. All sampling must be done with grab samples, and a long
time often elapses batween collection and analysis of
tha sample.

FLUQOREECEWTY DYES

‘These include fluorcscein, rhodamine B, rhodamine BA, rhodamine WT, and
pontacyl pink. These are all zanthine dyss; cach las bsen uced to some extent
in water tracing work. All of thaze dyes nre water coluble, highly detectabls,
harmless in low concentrations, inexpensive, and rzasonchly stable in natural
watérs. One of the chief attributes of these dyes is that they can all, to
some degree, be adsorbed on activated charceoal. By using activated charcoal
prackets, it is simple to detsxmine Lf dye has or has not passed a given point.
In many groundwater cases, the purposas £f the invesztisation ara to determing "if
water moves from one point to znother, and then "to cet somz general idea of
travel time. This can resdily be done with dyes and nctivated charcoal packets.
Furthermore, the techaignes are sisple and reguira only limited egquipment and
expanse,

Based on experience cnd a iitcrature curvey, flucrescain and rhodamine WP
are the two fluorescent dyos mostc useful ian conaxel water tracing work. These
two dyes will be discussed in cetail in The Coclbook.

Since the first vearsion of Thz Cookboc': uzs prepared in 1971, other fluor-
escent dyes have received scme attention as possible waber tracing agents. Sig-
nificant among thece are Direct Tellew 9¢ (wanufactured by Ciba-Geigy Corxpora-
tion, Greensbhoro, WN. C.,und=ar tha krand ramz "Dipghenv dyilliant Flavine TGFF"),
and Fluorescent Brighteray 28 (ar ontieal briohtensr manufactured by American
Cyanamid,  Bound Breock, M. J., undzr the brand ncme “"Calco>fluor White ST--solution®}.
Both of these have besr v=zcd by Ouinlan and Rows (1977); their use is described
by these authors as follows (0. 26);

"

"In brief, a piscez of unbrightensd colion gucii as Joimson and Johnaon

Surgical Cotton is suspendsd in ¢ sirew:i or spring. If optical bright-

ener ia present in the water, it razcta with thz cotion and te retained.

Detectors are changed every few days, wasned wmder a high-speed jet of

water, and examined under a long-wave ultra-violet lamp for the blue-

white fluorescence of the brightencr. ;

«Direct Yellow 96 is eminently suitable for water tracing. It i8
used like an opiical Lrightener, but it twrns cotton a bright ecanary
yellow."
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We have not had any experience with the use of optical brightenars or Direct
Yellow 96, and are thus not able to provide recommendations for the use of these
agents. Since optical brighteners are nsed in detergents to make clothes "whitex,”
their use in water systems contaminated by domestic sewage may possibly be limited.

HMINUTE BIOLOGICAL MRTERIALS

Some water tracing has been done with the bacteria Serraiia marceascens and
Serratia indiea (Omerad, 1964; Winpenny et al., 1972). Bacteria tracing could
ba useful in some sewage pollution problems, particularly those wvhere dispersal
of ‘pathogens is of great importance. BAmong major disadvantages are the degree of
sophistication necessary for culturing ihe bacteria and the necessity of working
axclusively with grab samples. At present, it sezms unlikely that bacterial

tracers would be essantial for the types of investigations normally conducted by
bydrologists.

Some interesting work has been done (Glanez and Jacks, 1967) with water trac~
ing using naturally cccuring Fecherichia coli~serotypes. Uaforiunately, the authors
gtate that there are only two laboratories in the westorn hewisphere capable of
seéxotyping this bactaria. Regardless of thip, the paper is recommended for those
with a major interest in fececl coliform.

Winpenny et al. (1972 considered the use of two specics of Baeillus and two
pigmented yeasts. Wo would anticipate interforence prohlems from native popula-
tions with these materials.

Bacteriophage ssems to he 2 wvery prcmisi:g rdcxobial water tracer. Bacterio-
phages were used succesifully in a groundwater trace in the.soluble rock lands. of
Missouri; they will he discussed -in datall latexr in The Cookbook.

Lycopodiuwnm: spores, which are spuxaa of a qvnhﬂ of slub mosses, are anather
minute biclogical material which has bean usad in water tracing: Lyaopodium epores
are commercially available threough biologic:l supply houses. YWhen stained, the
gpores are easily identifisbl: under a microscora. ;

One of the major oadvantages of croundwat:r trecing with sporss 1z the fact
that you get an inditation of the siza of openings through which ths water is
moving. The mean diametar of the zpores isg zboui 23 microns, which is at lsast
an order of magunitude largsr than most prathogenic bactexia. Sinilarly, the spores
ara about 300 times larger than most vivusec, and obovrt 15,000 times larger than
hepatitis virus, which can ke transported through wrter systzms. If the spores
move through grounduater from oas point te another, pathogenic material can pot-
entially follow tha same route. hz2 valpe of this type information in water con-
tamination problems is apoarent.

Although ILycopodiwn spores may be sultoble for work in very cpen groundwater
systems (such as karst asquifers, fractured rooh aguifers, and coarge glacial depo-
sits)’,, the szize of the spores makes them poarly suvitad to finer textursd aqui-
fers. 1In some cruda tesis, we found that the sporcs would not pass thrcugh 0.6
mesters of sand. The =zand wh;ch we used was the sort seld by building supply fimms
for masonry purposes.

BAnother disadvantage of water tracing with Lycopodiun spores is the sub-*
#gtantial amount of time reguired for sample analysis. Furthermore, the analysis
requires a centrifuge and microscepe; most procticing hydrologists do not have
ready accass to this sort of egquipment. Still, these ldisadvantages are not so
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great as to preclude Lycopodium spore tracing in those cases where questions
of "natural filtraticn" (or the lack of it) are important.

FLUORESCENT DYES FOR WATER TRACING
GENERAL PROPERTIES OF FLUORESCEIN DYE

Fluorescain dye has baen used since the late 1800's for grocundwatex
tracing in rcave regions. Much of the early work with this dye was picneered
-by the French bescause of the waterhorne disease outbreaks in that country.

Pluorescein is wost commonly sold in powder form. When mixed with watex,
it has a brilliant yellow-green color which is readily detectable visually by
exparienced observers at concentrations of 1 part per million or less. How-
aver, it is not very suitable Ffor surface water tracing as it dsteriorates
rapidly in sunlight; sunlight cbviously does not affect the dye in ground-
water situaticns.

Huch of the distinctive yellow-green color of fluorescein dye is lost
when it is used in water with a pH of 5.5 or lower. As a result, fluorescein
dye may be poorly suited for groundwater work in cecal strip mine areas or
othar arsaz with very acldic watera. -

There is scme debate in the literxature on sorption tendencies of fluor-
escein. It is c¢lear, however, that Ffluorescein has a higher sorption tend-
ency than rhcdamine WT; this helps explain why the activated charcoal packets
{to be discussed later) work so well with fluorescein. The packets work less
well with rhodamine WT. Based on our experience, adsorpticn of flucrescein
on fine textured materials does not negate the utility of fluorescein dye fox
tracing water through soils, - residual or alluvial materials. We have suc-
cessfully used fluorescein dye to trace groundwater from septic fields and
dumps to springs. Although there may be a significant loss of dye due to ad-
sorption on fine textured materials, at least some of the dve passas complete-
ly through the septic fields or dumps and appears at distant springs. It
sheuld be noted, however, that our field experience is somewhat biased; most
of our tracing work involving septic fields and dumps dealt with thosc which
were hydrologically poorly located, and were ssuspected of being sources of
groundwater contamination.

GEMERAL PROPERTIES OF RHODAMINE WT DYE

Fhodamine WT is a dv Pont product and is apparently unavailable from any
other producsr. It is sold as a 20% solution with a specific gravity of 1.1%.
Phodamine WT has a moderately low photochemic¢al decay rate, a low sorption
tendency, and high detectability. These factors make it a good tracer, part-
icularly for surface water work where fluorescein is generally unsuitable.

Our experience indicates that rhodamine WT is inferior to fluorescein for
most groundwater work for the followlng reasons:

1. It is not as readily adsorbed on activated charcoal as is flnoresceilu.

2. In comparison with fluorescein, the amount of rhodamine WI which can
be elutriated once it is adsorbed on activated charcoal is low.

3. Tracing with rhodamine WI requires the use of a fluorometer; fluores-
cein detection can be done with the naked eye.
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4. The quantity of rhodamine WI reguired for positive txacing is
typically much greater than the guantity of fluorescein required
Furthermore, fluorescein is a less axpensive tracer.

5. FRhodamine WP is not as biologically safe & tracer ag fluorescein. .

Effective tracing with' rhodamine’ WT requireg a fluorometer with 546 and 590
millimicron fllters. The cost of’ ‘Such” Equipment is- betwaen $2,000 and’ 53,000,
The U. G. Gasological- Survey, which had done a substantial’ amount of work with
this dve, has established a poliey of keenxng ‘zoncentration of the dye to
less than 10 parts per billion where water is withdrawn for human cﬂnﬁﬁmPtiun-
Similar limits for other workers seom prudent.

Rhodamine WT is the dye we recommend for surface water use. We do not
recommend this dye fox cgeneral grnunawatnx work eauapt perhans in speé;al
cases where high adscrption is a problem. We'lack informdticn on the effects
of pH'on rhodaming WT; if it is-lesé ‘gensitive than’ fluoresceln ‘to pH effects,
it might be the better dye for groundwater invastiqatlona in very ‘acidic waters.

It would ke helpful if two or more kinds of dye could be used simupltane-
cusly. Since rhodamine WT is a red dya and fluorescein is a yellow-green,,
it would initially seem that the g dyas’ _.uuld ha used simultaneﬂusly- Urifort-
unatﬂ-l‘r, this is ‘not the case as the two dyes interfere with one another in
the -low concentrations typical of “*abinq gituations.  In’ 1ahoratory experi-
ments we have ‘been unable to find any ‘chemicals which’ wmlld EEIEct:..ve:l,y elu- '.
triate ‘only ong of thé dfﬂ#._?lﬂﬂ:&:Lﬁ*ﬁ will ‘flvoresce ona ‘flucrometer e qpig»
ped with‘rhodamine' Wr f£ilters (546 ami ‘850 ) :Luinicrdn*ll , 80 fluammatr:.c Sep-
ardticn does not” appeaf‘rhl:&ble, tio''vere 'also unable tm'separate the two dyes
witi‘paper chromotography.” A5 & resul.,'wd'hhve nnvar simultaneouﬁly used
fluorescein and rhodamine WT in *vading workT

TECHNIOUES FOR THMISCTTHS “PLUST 2CCENT DYOS
When the dyp is injected inte a stromm, lake, or oroundwater system, the
intention is to get an adequata mix &hd ta pcha tbe aye where it will funetion
affeactively. Hﬂnefull} the follouwine auge-sziosz will ald in“this effort:

Stream Syvetems

Use s riffle br‘wurmulaqt ﬂow*tnh oft the. Sureai For" iﬂjEﬂtlﬂg dire
. Bafore injocting dys, 2laan anY Jesves 6r other ‘Srgania’ material,
Cften you can redesign a riffls to incraase turbulence,-and thus
" Hrdduce’ Patter mixitg.
3 e using fliorascein,” pour o7 powds™ 1M §1LEWI{ 1o 'Tnsure adéguate
C o midEny.,
4. Wind can cause substantial drith BfeHibrdscnin powder. Xeepyour
materials clzan by placing them upwind of the injection site.
Z. It takes about 50 liters of water %o mix one kilogram of powdeked-
*Luorescpin. When ‘Ohglblﬂ, avaid mxyina iy containers as it is _
'tﬂ*"fieu]t to clrar. ‘theri g ffactive i “T'_ir.ii'-q Mixirig cont&diners with
PYdkeic bags does’ ‘Hc:a:‘hurk‘ e i hedause lumgs™ of dye’will sink’
to"the ‘bottom and ‘cannct be nixﬂd withent tearlﬁq ‘the bags.

a2
.

T Ydu ‘dan’ avoid contaminating charcoal ﬁackotﬂ if‘;ﬁu place” tha~ *~ “ore
injedting dyé.. Tf you ‘canot aothis,”have Homernd cive PO
packets.



JENOLAN TRIP REPORT:
THE HAIRY DIPROTODON REVISITED
JULY 7-8

Present: Bruce Weleh
Paula Guard
Michael Lake
Guy Cox
Tony White
The Yugoslavian (Maleckar Frank)
Geoff Innea
Paul Hattes
Ian Hann
Helen Turton
Peter Campbell

Pirates Delight and the Irreducible Minimum stopped
Peter again, HAIRY DIPROTCDONS DON'T LIKE DOCTORS !
Hopefully he will try again some other time, The rest of
us proceeded onwards with little difficulty. After everyone
had seen the major features of the H,D, many of us busied
ourselves with our various activities,

Thanks go to Geoff and Tony for etarting the survey
while Guy and myself explored the mudslope in Glop Hole
Gallery, the high level tunnel north of where we enter (I
heat that Geoff used Khan Passage for the southern end at
least) and The Yugoslav took photographs,

I haven't a clue what the othere did during this
time, At the top of the mudslope is a pitch and an
interesting pussage with a speleothem blocked chamber at
its end, At both these points, especially the chamber, you
can distinetly hear volces from the river below, Later on
Guy moved some of the speleothems to prsss on,

No easily visible damage was done and the passage
leads to a lookdown some 60 feet up the eastern side of the

mauscleunm, A 1ed%e s 20 feet long, leads from this to a
large passage Which 34 gt a level higher then Glop Hole
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Gallery. Hence cave ‘developusnt is on 3 main levels,

Guy 3ald he was going to do this traverse next trip
with a belay, but as yor will rsad in the next report, Ross
Franklin and myself beat him to it, and discovered snother
300" of passazgel

Guy  end nysclf tried to eclimt an aven a% the top of
the talus slope on the western side ot ths mausoleum, however,
the foot and hend holes ran out, Guy will do thls next ﬁrip,
ns it- holds good prospects for exciting discoveries (he had
better be quick!)

Teny hite want to push the nex’ rocipile at the downe,
stream end cf the }.D. while I hélpel. seoff to curvey., There
arc gone very Liigh sarcas which would reasnirs scaling poles,
Some of th= mul ond esrih hilis in Glod Hils Callery are
directly below epveae hence 8dlue lnficatlien 1s giwsn of thelr
formation from nuf/dirt fulling-dwys -from sbove,

Tory haas found that the »obkrile is siightly unstable
and tha4 a wet &nit would dofiritely Le rscuired {or further
pushing.

Afier T hed haseh oulveyving foed 2 whi Ien Menpn and

le
Yis group whlch hed left v houp grovicasly to

g5 out, returned
and doked 3 oo shown the wey out 451" the vrockpile f After
guiding -them out we were Jcinsi Grshert tine later by Geoff

and Guy Wie ‘seovored unofo tne madslope,
The Yuscslavokeoh humercns rnhotos on’ tha way "out af
(Terry cuout the proliforsncs: of I's bayithis repord
was written 1 month afisr the irlp and I've {orgotten what

mostof the oils

|, i ¥
Kichael Laks

SUSS Bull 19(3)



HIGH LEvEL PACSAGE N TME  WAUSOLEOM , SPDER CHAVE

. <JEmCLAN |
A he e Dravwn by RoSS FRANK LIV sk
= e 3
shnaAe 8 MICUAEL  LAKE.
nbn.ﬂ.?..m % rmﬂ__...d.m 8
kg ﬂw L= . Mﬂh ..-.u.n. —..ﬁ.._.mu.m. ivmbild © Mﬂ_.N.{m of ﬁ._.._mb_bm . m.
ﬁsrmﬂdaﬂ@ -/ il Chawils  runting i

- s

&

\  poarallel

_“w_d#..,_
§ o
Fasiogt

THE
MAVSoLELM,
Sized Olop hel€.
Mn_ﬁawn
\ﬂra_&ﬁu..._p *u-ﬂﬁi’b.r
fe na;.m.ﬂ:..w
= TEwrAoR
| b
\E Traveese
SCALE: Metres - \E
1+ So00 N R, O O, ©
o 5 o 158 2o 25 .. #W
wﬁw TUE
..rfil...-.._.m_

Lol poped
I..{l)ﬂ.\
A

38

SUSS Bull. 19(3) :



TRIP_REPORT : JENOLAN _ 14-15 JULY

Present: Michael Lake (TL), Randall
King- tourist, Ross Franklin- dare devil, Ian Mann- monkey ,
Richard Panick Mackay, Mark Twigg—- water baby.

Ross Ian and myself arrived at the flat on Friday night
while the rest of our intrepid cavers arrived at 11.00precieely
on Saturday morning

. Splder Car e was entersd by 6 trogs, a camera and
associated paraphenalia, an ammuhition box of surveying
gear, another pack of more surveying gear and ample supplies
of chocolate,

The purpose of our expedition was to survey'the Hairy
Diprotodon and perform any exploroation neccessary. (This
will require more trips)

A1l of us breezed through Pirates Delight (even Mark
who managed it in his usual cool manner after removal of
‘much clothing) Alas, the Irreddcible Minimum is now a
part of SUSS history. Richard, in rearranging the furnituure,
has created the Expandable Minimum, that bypasses the Irrsﬂucible
(Hear that Peter Campbell)

After providing Randall, Ross and Mark a quick tourist
trip, (making sure Randall'e stray legs and arms didn't approach
any long straws, we proceeded to survey-

"Mike, didn't Bruce show you how to use the forestry compasg?"
"Er yes, but I seem to have forgotten how"

Fortunately we had the Suunto's and the 30m tape with
the  30em knot in it. while surveying was in progress, Richard
played photographer and Mark went swimming in Pike Lake!BErrrrr,
water baby. Ross and I were inspired by the high level
passage 60 feet up the wall of the mausoleum, If we didn't
do the traverse f£o it from the lookdown, some other "Guy"
would, Dare devil Franklin didn't hesitate to cross and I
rather nervously followed to the tune of

Quote" Michael, I don't think you're experienced enough to

do this" Richard Panick Mackay. Ross has prepared a
full report of this incident and our high level discoveried,
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Meanwhile, surveying was progressing in leaps &nid
bounds, The end of the Khan passage was investigated h?'
myself ard found to be impassuble after 5 feet and after I
had become half soaked due tsoapool of water

The Gutward_jnurnﬁg via the Expandable Minimum wes
uneventful excapf for Mark who was reduced to the irreducible
mimimum in decency. We exited Spider Cave at 17,00, Saturday
night and had a late dinner with zome £4.57 a bottle posit(Uun!)

Sunday was spent in a more leisurely fashion with a
trip *to Bushrangers Cave up on the hill, Ross, Merk and
mg@e?f tham enjeyed a pleasant vwizlk up te the =inls, Twigg
Hole, a rettle filled doline, was investigatosd by Mark on
the way back, The Rift wao climbed and we investigated
Warbo Cave to the fi=st drop,. A great calze to take somz
freshers into,

Michaem Laiz2

Sub Trip Report @ Saturdey {145h July 1975
Precent: Ross Frenklin, Mike La'ze,

The Eyric, Yet another Di:coverny in Snider Cav-,

Lesving the rest of the paryy surveving thc Hairy
Diprotedcn, liike Leke cflfered to shew me the paceags that
Gut Cox had recz=nily cleares of formation vhich led to a
baleony coverlcecoking the Mausoleuvm . ilike repeatedly warned
me that although there was a yassege lesding coff from the
end of the balcony it would Le foolhardy to attocmpt the traverse
without a rére,

Those that know me will agree that I am definitely a
fool of the first degree and once I saw the'passage backonig
me onward I couldn't rest until I had entered and explored it
thoroughly, Actually the traverse was not tooc difficult,

Its just #hat with a 7¢' drop L or 5 " to your right whilst
crawling across a sloping muddy ledge doesn't inspire confidence
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of success, If you forget about the drop and just lock ahead
the traverse is surprisingly easy.

Once across the other side and having run down a
large gallery and established this to be an extension of some
note, I went back to the traverse to see if I could persuade
Mr Lake across, True to his name, and reputation, (Miker the
Piker) he put up an:.exiremely convincing argument on why we
should not attempt the traverse,

Of course I wasn'y beaten yet and after I slid back
across the traverse and then back to the new passage again
in the twinkling of an eye, Mike had to agree it didn't look
dangerous and finally preceeded across the traverse with very
little difficulty. His nerves were not helped by Mr Mackay
who had crawled onto the balcony also and kept reminding Mike
of the problems associated with conduecting & cave rescue in
Spider Gave,

Cnce across, Mike and I ogled at the pretties and
generally considered the possibilities of this extension,
The main gallery is a sedimented passage and the most obvious
lead along this was checked out first., Afier approx 4Om
- the passage tightened considerably and it was only with the
utmost care that Mike and I could proceed via a very light
squeeze past 1arée and active straws and other formation.
(Extreme care must be taljen here by future pariies) Farther
on one enters a small cavern with shawls down the right hand
wall, The largest and most beautiful of these was estimated
to be in excess of 15' in length,

Retracing our steps we proceeded to check most other
posslbilities of extension again without result although a
large; party of active climbers and micropods might have some
success in cracking an aven or the rockpile,

We returned to the others after 3 hours exploration
with a further extension to the ever lengthening Spider Cave,

Rossa Franklin
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MEDICAL MATTERS with DR CAMPBELL

Seeing what was in the last few issues of the Bulletin,
and having not contributed for some time, combined with
holding the traditionally elack position of Safety Officer, I
felt that there may be some value in publishing some medical
information in the hope that something read will stick and
be of use in an emergency, Here therefore, is part 1 of
a series on Cardio-Pulmonary Resuscitation, for better or
worse, I assume a basic knowledge about what the lungs,
heart and bloocd vessels do.

I1f someone recieves an injury to their respiratory, circu-
latory, or central nervous system, they may be at risk of
dying within a very short space of time, The possibilities .
in a cave are numerous,

Below is an incomplete list,

CENTRAL NERVOUS SYSTEM
Trauma = Fractured skull; if there is swelling or bleeding
around or in the brain, its vitalfunctions can be
stopped. 1.e. breathing,
rarely a high spinal injury can lead to paralysis
of the muscles of breathing, whist lower spinal inj-

uries can be complicated by low blood pressure by
blocking the nerves that maintain blood pressure,
- CARDIOVASCULAR,
Shock - low blocd pressure due to blood loss from an

injury.
Disrhythmias, i.e, irregular heart beat. The
important one is ventricular fibrillation - a
complication of hypothermia, The heart beats in a
totally unco-ordinated fashion and cannot pump
blood

RESPIRATORY.

Obstruction -~ unconsciousness, with lax muscles in the
Pharynx (back of the mouth and throat) which
collapse together

= inhsalation of vomitus

= inhaled foreign bodies: rare in adults

- severe facial and neck injuries,
Interference with lung movement
Pneumothorax - air between the lungs and the chest wall

due to thoracic (cheést) injuries, This
prevents the lungs expanding properly.
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Haemothorax - blood instead of air,

Drowning, Anoxis, and Asphyxiation,
-~ Gas or water in the place of air, displacing
Oxygen in the lungs and blood or preventing its
metabolism. Lack of air as in obstruction is
also asphyxia,

2.5. Gﬂz, C0, cave diving
MEDICAL CONDITIONS.

Myocardial Infarction (heart attack, Corcnary) - don't

think it is impossible or limited to fossils - people in

their 20's can get these in Western Civilisation, Blood

suﬁpiy tﬂ-part of the heart is specifically blocked.

Other. ConditiOns - these are rarer e,g, strokes
intracerebral bleed

severe asthma

DRUGS - always a possibility with our Bohemian Caving Pop=
ulation,
Narcotice - e,g. heroin leads to unconsciousness,
low blood pressure and loss of the stimulus
to breathe
Alecohol - gevere inebriation can iead tc the in-
halation of vomitus, or hypothermia if
the victim "sleeps the night out" In
SUSS the traditional risk is of severe
burns,
DEHYDRATION AND HYPERTHERMIA
- worse in the hot weather and in the unfit or those
pushing themselves, or without adequate fluid intake,
When severe these sre associated with low blood ‘pressure

and profound shock which can lead rapidly to death,
RARRE CAUSES OF SUDDEN OR_IMMINENT DEATH WHILST CAVIRG.
ﬁleatrncutiﬁn - tourist caves
- ciimbing metal ladders up entrance pitchosa

during thunderstorms

Severe burn - early death due to shock if the victim
supvives the initial burning

Foul Play - Knifing haa been recorded,

Snake Bites -~ causing cardiac irregularities and res-
piratory depression,

~WEET™ the causes, the one to put in big letters is TRAUMA ,

(o hex lefw
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Contact the above for details of short-notice trins most weekends -

or persuade them to organize one |
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FUTURL LT T

29th Gopt - Oct. 18t. JIOLAN o Gpider Cave— surveying the Syrie

and other cxcesses. Contact - liiko Lalke, 524 5229

29th Sept = Oct 1st. COOLLIIAW PLAIN. TIrustration cave and other

tight and wet delights. Contact - Graeme Smith, 524 6447

Thursday October 4th. SUSS5 General liecting. Common oom, Holme

Building, 7+30 pn.

6th = 7th October. JINOLAN, The BIG DIVD = upstream in Spider Caves
Till the divere reach llammoth ? Come along to help and to find

out.

27th October. NSV Speleclogical Council lleeting. Cabra=Vale

REL Cluby 1 Bartley Street, Canley Vale. 10 am.

Thursday 1st llovember. OSULL General lleeting. Common loom, Holme

Building, T7.30 pm

Tuesday, 23rd October (yes, this is out of order) SUSS Committce

lleeting, Graeme Gmith's place, T.30.
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31 Vater Tracing = extracts from the 'Water
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