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TAEiI,IAN T A,'5 iA, I LDERNEEiS }.iAREiT :
The Franklinr Tlre Fr=re=ts anclbv l:, F,i errian

Tl-re Fr-tture

The Australian government has now forwarded to the Pai'is secretariat of the \ryorld Heritage
Committee a nomlnaton for additions to the western Tasmania World Heritage Area (WTWUA)
that include about 20 karst areas (Kiernan, 1987; Houshold and Davey 1g87; Middleton,
1988a). ln addition, the Denison-Spires atea (in recent days informally known as the "Hole in
the Doughnut") is to be proclaimed a national park under state legislation, but without its being
nominated as World Heritage. This latter area also includes some important karst. While these
developments represent a significant advance for the protection of Tasmania's karst, some very
important concerns remain.

Background

The latest developments can best be understood in the contexl of the decision to stop the
Gordon-below-Franklin dam, a decision in which karst figured prominently - former Prime
Minister Malcom Fraser has suggested that it was the archaeological significance of Kutikina
Cave that tipped the balance in favour of conservation (Kiernan, 1984a; Williams, 1gB5). The
legal proceedings during the dam debate demonstrated that the World Heritage Treaty offerred a
constitutional mechanism that enabled the Commonwealth government to intervene in land-use at
a state level that had never before been possible. This has since had implications not only for
areas that have been iistecj but also elsewhere in Tasmania. The Tasmanian state government
has been spurred to take initiatives in the environmental field in an effort to fend off
Commonwealth intervention which has invariably been politically embarassing

The Southern Forests area consists of an elongate strip of land along the eastern boundary of the
earlier WTWHA. It includes Australia's deepest and longest caves, and the only alpine karst in
the country. ln 1983 the Commonwealth demanded an Environmental lmpact Statement (ElS)
into the implications of its renewal of export licences for Tasmanian woodchips beyond 1990. A
rncratoriurn on logging certain areas was put in place. The EIS recognised karst as a significant
management issue, stimulated in large measure by a project then underway within the
Commission that vuas seeking to resolve competing claims for land allocation at Mole Creek in
central northern Tasmania (Kiernan, 1984b). When logging was resumed after the EIS was
completed there was protest in the forests involving the arrest of about 100 conservationists. ln
June 1gBG the Commonwealth and Tasmanian governments signed a Memorandum of
Understanding (MOU) that included provisions for limits 1o logging in the Southern Forests that
would have safeguarded much of the Cracroft karst but developed a large area of the WeldiMt
Anne karst. The MCU also demanded rhat logging at Mole Creek should take account of the
recomendations of the study that had by now been cornpleied, and for ihe state to proceed with
Forest Practices legislation in an effort to improve environmental management in the fore'sts.
Later, a Forest Practices Code was released that included special provisions for foreslry
operations in karst areas generally (Middleton, igBSb).

However, the MOU did not end either protest in the forests or conflict between the Commonwealth
and Tasmanian governments. The Commonwealth ultimately halted logging in the Southern
Foresls and also in the Lemonthyme area which lies on the northern edge of the WTWHA (the
L-r:nicirli:ii'litre t*i-treiri:'. n* ir.ri'gi:1" l':it- i.ltiimtlr+li:*1tii er.i.,.i:ir=iie,j tl-re f,,,8,!rj-,-t.li.iij i.if
l Ir(tjll'rr ii:iir iil* it,,?i'iriii l.,EP elr i: ;i i.r,Jiri,3I-ir i;,f E::i- j ir: ,jeirf iTtiirg Hiietftff liies ,;i
i,ieri': ii*r..t*,Je ,-alti:i-* E:;:=Led ii tie=e i.i-E.ig. ifi* f,.rmmr==itri ilaE cl.raituJ-Ui
Jr-r=t-::e i'i:rir;ri ii'.:i=ii*rr nird iir,:lr,i*,J i,!-r ECilncrrist. i'lr,It.$laii;ire, and *.{:rrreEtEr
tltrned nat I.-,iiJ.l nar ir fi *rrri*r- ; f'!r, I'*t-ri- ti'i t-riicri.i.,
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Legal challenges'by the Tasmanian government and forest products industry to the lnquiry and to
the logging ban were consistently lhrown out by the High Coufi, confirming the precedent
established during the dams case. As with the Franklin campaign, the question of the South-ern
Forests was promirient in the federal election held in July 1988.

Helsham, Holes and Harrassment.
The principal contribution of the Helsham Enquiry probably lay in the extent to which it
stimulated collation of scattered existing knowledge of lhe scientific and other values of the
Tasmanian wilderness and also provoked parties to the proceedings to sponsor new research.
Karst figured prominently in this process. For instance, the significance of the cave fauna in the
area was addressed in at least one consultancy undertaken forthe Commission itself, and was also
mentioned in several submissions presented to the Enquiry. Another consultancy, this one
undertaken for Australian Newsprint Mills Ltd, involved a two-week field trip in September
1987 to establish the likely archaeological significance of the area. By the conclusion of that
trip we had confirmed the presence of Pleistocene occupation at Bone Cave in the upper Weld
Valley and found one additional site (Kiernan, 1984; Goede and Bada, 1985). We also csnfirmed
the presence of human remains of probable Pleistocene age in Nanwoon Cave in the upper
Florentine Valley. This cave was first found by a party from the Hydro Electric Commission
during its search for caves in an effort to counter the archaeotfiical significance of Kutikina
during the Franklin debate. The human remains from Nanwoon ar4now known to be of a gracile
form comparable to those from Lake Mungo in NSW and quite dissimilar to any previously
recorded from Tasmania (Jones et al., 19BB). Finally, Richard Cosgrove, Rhys Jones and myself
found a gallery of hand stencils in Judds Cavern in the Cracroft Valley that appear to be almost
certainly of Pleistocene age - the southernmost ice-age art found in the world to date. lt has
since been established that the pigment used to make the stencils contains mammat (possibly
human) blood, the first time that blood has ever been biochemically identified as a constitue,nt of
t,l-!lu f iF*ent _I3qd ts prrduce rcck art nfi.,ri,r3here i n the r,lnrl d iJsneE et Bl, ,1?fiBj, These f inding:. did nol i.LlqLrr VEri; rqeIl irir i-lie anti-i,inricl Hrritaqe f*Ee,

Karst was also addressed at length in the subsequent Enquiry hearings, with many pages of
submissions and transcripts devoted to it - the present writer, for instance, spent nearly T
hours in the witness box over three days, mostly talking karst, and there were other lengthy
appearances by Rhys Jones, Adrian Davey and lan Houshold and briefer contributions on karst by
a number of other witnesses (Middleton, 1988c). At the time a Tasmanian state publie servant,
I later came under considerable pressure from a very high political and bureaucratic level in lhe
Tasmanian government for not illegally refusing to answer the soepenna to appear that I had been
served by the Commission. For legal reasons the full details of this cannot yet be told, though the
incident serves as some indication of the desparation of the state administration as it lost its
court cases and saw the Southern Forests slipping through its fingers.

However, for a while at least the Tasmanian government need not have worried, because lhe
majority of the Commissioners found that only a small part of lhe area rvaranted World Heritage
listing - including Exit Cave and also (for botanical rather than karst reasons) parts of the
Upper Weld/Mt Anne and Mt. Bobs karsts, but specifically excluding Bone Cave and Judds Cavern.
On the other hand a minority report by Commissoner Hitchcock, the only commissioner with any
knowledge of natural area planning and management, proposed that most of the Enquiry area
should be nominated for World Heritage listing, together with some additional areas such as the
'Hole in the Doughnut' that the World Heritage Bureau had itself once suggested should be inciuded
in the WTWHA. This split in the Commission meant that its deliberations had been in vain, and it
ushered in a further period of political lurmoil. The compelence of the majority report v/as
called into question, and most of lhe consultants that had been engaged by the Commission
publicly dissociated themselves from its findings. Goodwill towards the Commission took a
further slide when irregularites were discovered in the manner in which some witnesses were
engaged on minor paid consultancies by the Commission to expand on their evidence - some being
forced to resort to the Ombudsman in an effort to secure their fees which in the end neccessilated
special ex gratia payments being conjured up by the federal government.

I-rlFiF:-.rr''a-

F

I



Ilr-rEtr aI i ari f,a',,8r" I'la, 1I1

Tasmania's new World Heritage Area

A.fter. ttlg been deadlocked on several occasions federat cabinet finally resolved to protect
about B0% of the Enquiry area, if neccessary by resort to unitateral nomination of the area for
the world Heritage List. Ultimately, agreement was reached between the two governments to list
270 000 ha of the Lemonthyme and Southern Forests, and some adjacent areas on the Central
Plateau, and for the Tasmanian government to protect the 'Hole in the Doughnut, under state
legislation (Middleton, 1989). Although karst appears to have fared fairly *elt from the chosen
WHA boundaries some other importartt natural values have not, most notably the tall forests that
were the focus of the public campaign.

On 20 Decembe||988 the Commonwealth government forwarded the nomination to the World
Heritage Bureau in Paris. lt consolidates nomination of the new area with a re-nomination of the
existing WTWHA. Under the rules set down by the World Heritage Bureau one of four criteria
must be met for a natural area to be accepted as World Heritage, while culturat sites must meet
one of six criteria. The original WTWHA qalified on the basis of all four criteria for natural
heritage, and three of the six for cultural heritage. ln the latest nomination karst values are
cited in the arguments for all four natural heritage criteria, and for two of those for cultural
heritage.

The future
The new World Heritage listing does not ensure total protection for Tasmania's wilderness karst.
Firstly, the decision offers the 'Hole in the Doughnut' only the very limited protection conferred
by state legislation - and remember that no Tasmanian national park has ever survived
unscathed for even a single human generation, let alone future generations. ln this case the
situation is worse, as the agreement between the two governments specificalty leaves the area
open for mining and hydro-electric dams. That rneans, for instance, that the Ballawinnie Cave
art site discovered a couple of years ago and the enigmatic karst towers in the Maxwel! River
Valley (Middleton, 1988d; Harris et al., 1988) remain vulnerable to dams constructed at
Freedoms Gate or elsewhere on the Denison, or on the Gordon River upstream of the OIga River
confluence. The discovery of further archaeological sites in the Denison Valley in March 1989
emphasises that ihe 'Hole in the Doughnui' forms a ceniral pari of the rich and ancient
archaeolgical province represenied by the Franklin Valley at one extremity and the Weld and
Cracroft valleys at another extremity.

But similar risks exist even in the new WHA. Because there appears to be no clear mechanism
whereby WHAs can be rescinded various federal Liberal Party politicians have foreshadowed that
if elected to office they intend to "review" restrictions imposed on activities in WHAs. lt woutd
appear that this process has already commenced, without the need for any change of government.
An agreement known as the Cook-Groom Package is appended to the Heads of Agreement signed by
the Commonwealth and Tasmanian governments on 28 November 1988. lt indicates that the
Commonwealth agrees with the ccntinued issuance and maintenance of mineral exploration and
mining titles in the WHA. Because the original WTWHA is renominated in the latest submission
this appears to allow access by lhe mining industry into not only the Southern Forests, the Walls
of Jerusalem National Park and the Central Plateau Conservation Area - which would be bad
enough - but also into the Southwest National Park, the Franklin-Lower Gordon Wild Rivers
National Park, and the Cradle Mountain-Lake St Clair National Park. Already the Commonwealth
government has agreed to small scale gold mining in the littte known Jane River karst area at the
very heart of the Franklin River basin, something that would have been unthinkable during the
heady days of the dams debate.

Cn top of ihis, r,vhile the broad bouncjaries of the new WHA nave been agreed upon thelr location at
a detailed level has not yet been completely finaiised. Otricials with no detailed local knowledge
are involved in intergovernmental negotiations and making decisions as to, for instance, which
contour boundaries should follour. lt remains to be seen how well served by this process are such
karsts as the Mt Weld (Fairyland) area. lt also remains uncertain as to whether the new WHA
additions will be given national park status or will retain their present tenure as State Forest
and remain under the administration of the Foreslry Commission.

;:*qe*4
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The WHA boundaries around Exit Cave make much more sense than the original cave reserve
which was declared in two separate seclions with a mining lease between them. But the second

largest limestone quarry in Tasmania is to be allowed to continue operations within the new WHA
boundaries adjacent to the Exit Cave reserve. Apart from any long term threat to Exit Cave,
operations at this quarry have already resulted in sedimentation in one cave that conlains several
skeletons of the thylacine or Tasmanian Tiger, while pollution entering a sinkhole has reached
another cave (Kiernan, 1973a) and, perhaps for this reason, that particular cave is devoid of
obligate cavernicoles despite their presence in other nearby stream caves (Clarke, 1987). ln
addition, some years ago the quarry company installed a pipe that diverts water to the quarry
from Mystery Creek, the principal stream that flows through Exit Cave, despite having earlier
given an underlaking that it would not do so (Kiernan, 1972).

It should also be remembered that the advent of World Heritage status some years ago has done
little for the Lower Gordon River karst area. One of Tasmania's most important tourist
attractions, the rainforested banks of the Lower Gordon have been seriously battered by the
wakes produced by tourist vessels. Tens of kilometres of riverbank have now collapsed into the
river, carrying with them the majestic Huon Pine and Myrtle trees whose reflections in the
crystal waters of the Gordon made the place so justifiabty famous. Almost all of this damage has
occurred since the advent of the original WHA. The Tasmanian government has consistently
favoured a continuation of the present format of tourism on the river over responsible
management of this sensitive environment, while the Commonwealth Government either turned a
blind eye or couldn't care less (Kiernan, in press). Only now when the Gordon is almost beyond
salvage and tourism interests are themselves expressing concern are there signs of interest
from Canberra.

No conservation battle is ever won - at best defeat is merely deferred, but only until
complacency sets in. Only destruction of an area in dispute ever fully resolves a conservation
issue. Most of us have been brought up with the reassuring notion that national parks are
declared to protect places for all time. But human beings are involved, human perspectives
change, and greed is a universal constant. Without constant effort no part of our heritage is
likely to survive if it can be converted into hard cash or votes. While rnost of the conservation
movement turned its attention to the forests after the Gordon-Franklin area was "saved" lhe
banks of the Gordon were laid io vrasie. Today the 'Hoie in the Doughnut', oiher areas of lhe
Tasmanian wilderness, anC some karst areas elsewhere in the siaie deserve reCoubled efforts to
secure their protection. But in persuing that goai a vigilant concern for those places already
supposedly protected will be imperative if we are not to see rncre of Tasmania's World Heritage
karsts'lGordonised", despite their new found status. Pubiic expectations of what is appropriate
in a WHA are likely to be more significant in protectlng them ihan iirerr status in any legal sense.

ReferencEs

1987 Fina J Sabni-c:i.ii.lI; i'lr f,irsrFil -;5 i i.rir

*rESt5. ?Bpp.
Eft[ii.,i,L., 1?fi5 Hler*-.ron =pin i-85-i-,n,3

rBtit TaErrani *n catrEE * e rtriilper 1='f,n B

ri"r and [ 14. fit-t:.t , J ilar {: h 5c i . ]I: i
F:tifiSft'l *il" $r Bfi0i,,iN,5. 1?8-fi l-i;rirueiI Fi

.4r, chEei.) J{1,,1'l I7 ; 3?-t7,
. Ec IAiJEY,A" 1?El Lar:tt tan'3rrrrns iii.:.i.ir,Ania, r.l*ri=i_rltanC,l i-=p,rr-t tr-i ih* L

arici SsLrt_hern Fr,r e5i-s, riff i i s,l i,l+'rr-ir
[fi$EHi]VE,.E. i tiLLEI{r'1. i If"ii''lE,'],; i';itE
lttJti rlri erchae*irqiral r*connaiEE'an

,.:re=i-g reqi cn'-ri Ta=iirerii a,'.I*r-,t. 1?fi7
.lYi r j'i li'iiEl";j LfEEi:. trl'rEI=1'-ti| r-t!lEcL
1?ll nt-rcih=i- T;:i'Jarri +n EnnEer lati i,i't
i{ei*-cietrer. I?: ii.

cf Irrqruir-, IIrtrr ierrrrth'yle i.qd

nre C;iing sf Euat
f aqes deter nri ned
EE t J -,JJ- I tri.
i ver arch;eoI sqi ca

thr ierirrr thyae ar,
crmm i 

==.i 
sn o{ Err qr.r i

aI Eegsurce l{enage
f{i+f.l. ii. l'F|EFE, 5, i L

ce r{ karst ':arieB, .{u::traJiarr ,4riha
, liilutr,lrrn i,at,rr 4

trcbiem, .{u:itrajj

F.t ir.tir n
L.LHt1 I...E I ii,
lir.iut hein ,r

LrULUL. H. i
--r-.-.-l -r !'llltrlLEf IrtI T

-:--L.:I dLHlf!lidt.t
iliit1t';lr,-:. i
.riusrraJran
HluSH[1.il. i
Ftlrs-ct5, T

LEntnrri.h yme

"1fiFlE5,H.i
-hifiur t!-';.t.,
tnr,*hcrrn f

r tFk'ntunt Hr.. I Llrlllr,r I !, t

Fede'r a t t i'irr

Pi- i-r i f- 1.i h nn r

h,l e9r.,art i i: asi il

I =r,rrYEr/ i?Bi',

'J ii.iutfirrl
r\,,rntn the
-.--r r.-."LilrHltt - r.-{llttvf t.-: -

I-i 1r' T . iri trqT Ii i,! | { } : I t?L-L'r f r. t

urithin the
r1.'ll.tLli ,lLJ! I !.'J,

.:.;
1i-, ri::r

r1--i-..i..--'--;
Flil .11,1' I #i; i i;ill i r{,

- a - - : - - --

L'
ltdllF--.ir -': -'



!:f
 r

[l:
f 

ts
,H

]-
.tf

 
f 

lrt
 !

:t-
[f,

:tr
[f,

-:
E

 
g 

"1
-:

 !
-1

-{
:t 

t?
u3

 
n:

 
-r

 
r.

.!-
.'!

:! 
p.

rJ
f,,

 .
-{

$ 
n 

La
 r

! 
lT

t 
m

 f
--

il:
] 

-_
{U

.:!
a{

 
:.a

 !
1!

:l 
rt

l 
$'

"'!
'[r

::t
'-5

 
l: 

!:r
 r

8:
f.F

.r
J.

:r
-+

rF
 

c!
 t

f 
r]

 
m

 3
--

r 
:! 

r:
r 

3r
'-{

-,
H

.fi
,l!

 
-+

1 
ltt

 
-1

 r
} 

F
,.

'T
:' 

-5
 n

'.r
:! 

'a
 H

.{
*1

 [
f-

 
il 

f: 
tn

 H
-l*

!t!
 

rr
 

!R
 f

_ 
3 

3J
: 

tT
r 

H
.t-

.r
.(

 
t3

 r
+

. 
t:.

i 
E

| 
t-

] 
-{

a!
:r

.r
&

 
m

:r
f"

l 
H

F
t 

p-
'r-

l-e
'--

f 
lJ

 
llr

 n
 

r?
 r

t-
fi 

pa
er

-F
l''

!-
l 

-l 
fS

 r
rr

'.5
; 

l:t
 r

.-
m

 
fB

 *
l 

H
.::

rI
R

 
C

l 
iE

 =
t 

r.
t

!:l
 

n.
-F

!: 
m

.-
rn

 
-I

 
t:r

''i
.d

 
".

i 
3'

 
l:-

 
;:!

r-
t3

'1
 

!X
! 
=

 
m

 r
-t

 -
 

r 
-'i

 !
1r

 =
t 

R
r 

€ 
3 

!'t
 -

.i:
1 

&
! 

t?
: 

ts
 

lrr
 t

:t.
=

l 
I['

 ]
''E

 
n,

 f
il-

'd
 

m
 i

: 
f 

:!.
{ 

itr
 =

 
ts

.!1
r 

[n
 a

r 
H

'ra
:] 

n'
E

l 
,.n

 f
tr

J:
: 

ri 
!.-

F
 

=
tfl

 !
,-

tr
"n

 |
tl 

f:-
rc

l 
'1

:t 
::,

. 
r'f

 .
.j 

H
' 

-\
 

fl 
r-

f 
!T

! 
:f-

 t
3 

H
.=

 
* 

=
 

fr
- 

r-
.r

. 
r-

t 
r-

i. 
H

.:3
 

!-
1 

r-
?.

 =
l 

t! 
-+

, 
b.

. 
-A

1 
H

. 
H

. 
!-

|.
t! 

fr
r 

lIl
 

ID
 I

0 
D

r 
rr

.H
.r

t 
5.

- 
r.

l- 
j!-

 
l]J

 
1n

 
lR

 
H

.ig
 

t-
] 
,-

:j 
::r

 $
 

C
l 

H
.f$

:q
-t

.n
 

{:
: 

tlr
: 

tL
! 

=
-

-t
 

r-
r 

r'i
"'"

i 
H

r't
 

!3
 

r.
!3

 
rr

.ts
..'

x:
 

!.n
 3

 
|J

 m
 =

 
p.

m
 

tf_
3.

 
r.

0 
Ll

 ..
-r

 :
f,:

f 
l.E

 !
r!

 !
-*

. 
l?

 -
1 

fi-
 

r$
-/

 
F

. 
f..

'Y
 

a
5 

::l
 :

q 
T

' 
t3

 !
.n

 r
u 

ts
.3

 
rr

- 
3 

5 
=

 
F

-.
 

r-
*.

tf,
-r

.[f
, 

rr
. 

rl 
:r

. 
r-

t-
 I

T
l E

l1
t 

"i:
 -1

 !
1,

 !
* 

!:!
 -

5 
!r

! 
:r

 
H

.n
 

:f,
 

-1
 L

-.
:t 

=
 

!3
 

-'E
t.j

 
r.

r-
 tt

r 
r-

r-
 r

-.
f-

 
&

r 
!1

r 
$ 

m
 _!

:!.
{:

 -
E

, 
:l.

lll
rr

- 
rB

 l
T

l 
l:i

l 
3 

fB
 '

r-
 r

-u
 t

rr
 3

 
{!

 
3 

s 
:| 

}r
. 

rD
 -

't*
, 
r.

n 
ci

 
:r

 
:! 

j}.
 s

. 
i.n

 ,
-}

. 
.. 

-+
. 

:f 
!I!

 
i! 

H
. 

tr
r

t-
!' 

lL
l 
.-

tr
l 

H
'Iu

 
tJ

 
r'.

1 
fi'

+
'![

r 
]r

't]
i--

t:l
 

- 
rr

.r
lr 

r-
*.

€ 
$ 

ts
J.

F
,.t

:l 
t.O

 r
-1

-[
a-

].-
I 

F
,:J

 
n 

lJ
{:

l 
.tr

 .
 

!=
 f

tl 
:l 

tfl
 

t-
l 

ff!
 l

lr 
r"

lJ
 

'-d
 r

-l-
 H

-!
I?

 r
-t

 f
f,r

 't
 

r-
t-

 3
 

fl-
 

H
. 

F
.J

II]
 

tt 
H

. 
ts

r 
fU

 lf
,_

 :
r 

,:j
lll

 r
rJ

 
!1

r 
t!.

 l
].r

 1
3 

-+
l 
t:t

 A
. 

: 
'!:

! 
'",

! 
ft 

n 
tT

 I
I! 

r1
 

tJ
 p

::r
:. 

lJ
 

3 
!:r

 F
r 

"-
\ 

!J
. 

,i 
ts

,. 
tr

L 
!T

! 
fU

IIl
 

-5
 r

-t
r-

l'.
flf

 
3 

I 
[J

 F
" 

rJ
 l

'[t
 f

l.r
 H

'rr
r 

3 
Lf

l 
i]!

 e
fr

--
f,u

[!r
 

!'t
l -

1 
l'r

! 
3 

m
 l

xr
 

-?
:T

ts
'' 

=
 

lJ
J 

-1
 :

t-
 H

' 
t.n

 !
: 

l.f
l r

:l 
r-

t' 
r+

' =
t 

-'!
 1

3,
 ,

'+
' t

tr
 3

 
m

 r
F

 r
'!'

 !
: 

:r
 

'-!
 n

r 
rl.

. 
H

. 
'-'

t 
r-

r.
 

=
 

!:X
. 
rr

- 
ql

r 
lx

r
:l 

n 
m

'<
: 

rI
r 

cr
 r

 
:J

 F
.'!

::r
o 

$ 
m

 
!:L

g 
-i 

cL
In

 
ff.

n 
t.n

 r
:r

 
E

rr
l:j

 
3r

-+
-{

rn
!a

 
i.r

i t
n 

-.
i

r-
r-

F
'rr

 
"i 

r 
uL

.[}
a 

tr
t 

I]]
]l3

 
r'r

-r
3.

r-
+

 
!r

 
;t-

r.
. 

3'
t:1

 
r-

1-
E

l-E
rm

 
m

 m
::r

 
nr

 3
 

r-
!-

rn
 m

 l
:t 

flr
 

ftr
 

'-\
 1

n.
-;

; 
gg

 r
jf,

 
t:!

 -
tit

:3
n 

tr
 

=
 

]. 
llt

 
3 

I 
m

 
tn

 
13

 t
.n

 r
+

-:
=

I1
t-

!:r
 

H
.

T
 

ln
 3

 
;f,

 r
-l-

 >
.. 

"1
F

l 
tll

- 
T

 
J,

r 
!(

 
r-

,-
 

F
 

fD
 r

.*
 -

"i 
r-

n 
!: 

U
1 

-i 
Lt

r 
!-

.t-
 ll

t 
t-

!-
 tT

t 
a 

[r
 

-I
 

F
J 

F
r 

t-
]

m
 

A
al

J 
3 

|r
'lt

l 
$ 

r''
rt

D
 

fl 
fi 

l"l
 l

J 
i3

 I
U

T
! 

r:
 

tn
 

ln
 i

*t
s.

.!-
,. 

E
 

'd
t3

 
nr

'-r
 

t$
 r

? 
,-

,
tn

 E
r 

'J
 

-.
t 

t-
t 

r.
+

. 
ll 

F
-!

""
r.

3 
fi 

!1
 =

 
IL

r 
-I

 
r-

t-
r-

rr
"+

-t
J 

tr
Ln

:t 
m

 3
 

t-
l 

llr
 r

r_
=

..(
: 

:g
!_

.! 
cL

t?
r'{

- 
=

 'i{
 

llr
 l

R
 -

Il 
LI

I 
e'

 p
''' 

E
-r

 !I
 

l3
 3

 
[:a

 :
3 

r+
 !

''t
 3

 
''i

 
ts

. 
" 

::f
' 
'1

 
]g

 r
U

 :f
 

f: 
ltl

 
tT

t 
R

 
t-

l 
=

- 
,r

. 
H

. 
rt

-r
IJ

!1
1 

tr
L.

- 
ts

.''
-i.

 I
! 

f't
'l.

n 
t}

 
!: 

ll_
r 

l.n
 t

lr 
r-

{-
r.

t-
:r

!: 
}-

.r
-F

:f 
llr

 !
} 

m
 -

'i 
:i 

3 
g 

B
 

r-
.t-

IE
 !

.ti
:j 

n 
m

 !
.n

 E
' 

rd
t.l

 
-I

 
,r

F
,.:

-1
 

3 
ts

r 
'1

 
F

'.t
t 

-1
 3

 
3r

I: 
H

-.
1 

:[7
. 

ts
r-

]J
 F

,.-
1 

:t 
nr

 :
:f.

8:
t.x

]-
nr

rr
' 

r-
f 

t3
 F

J 
P

-'-
(:

 r
J 

r[
l 

ts
, 

-I
 

r-
t-

 ]J
 

r,
:J

 m
 

s{
 r

d 
H

. 
r-

}.
 :f

 
m

 r
.r

-.
."

i 
!1

r 
t: 

t.n
 

dr
. 

!:t
: 

r-
r

:l:
?5

 
!tr

 t
ft.

. 
;] 

!:1
 t

tt-
,i:

 
ru

 n
:]!

-r
_:

 
[J

 r
r.

E
 

=
 

[f:
!-

fi 
!X

, 
m

::r
.r

J.
-,

i:-
 

:l 
::l

 "
 

rr
r 

E
r 

ft 
13

 r
-t

-
*r

'1
1 

n 
',n

 +
a 

I 
[r

 
''f

 
Ilt

E
t 

IIf
 

r.
+

.-
.t^

'$
 g

 
3 

n 
tT

t 
H

 
m

,T
l-.

i.i
 

H
-:

: 
H

:l 
B

 
g

ill
 

r-
r 

ffi
 f

lr 
1-

t'.
- 

"I
1 

tJ
 !

:l 
.i 

rR
 

ru
 

fi 
n 

t?
 t

:l 
F

,{
:.r

 
lT

 t
s.

. 
-f

-i 
fn

 3
 

l:t
 

r-
*.

 t.
, 

-T
 {

r 
rg

 l
IJ

 f
i 

-.
i 

:I 
lf 

lJ
 

r-
iF

 1
4.

 -
I 

U
J 

t3
- 

IL
t 

-.
}r

 p
,. 

t.0
 

rf
- 

-.
!..

t 
t-

l 
r-

,!-
 .-

I-
l 
e 

_i
, 

w
.

itt
 :

.{
 t

ll 
8J

 r
L 

r;
r 

:r
':l

 
lJ

I 
r-

t-
15

 l
Lt

 f
i.r

 r
*t

 -.
1.

r 
:r

 
]I!

 
rJ

 E
 

rf
_ 

p,
. 

:1
 t

-t
 l

"l.
l 
!: 

r:
r 

r-
r_

.{
: 

H
.L

.l 
!I 

r_
+

.
lo

 t
"' 

3 
m

 F
 

!l 
!!'

n 
!'[

r 
r'l

- 
ID

 t
R

 r
tr

'r'
E

 
ltl

 
r3

-9
.,(

 
:t 

C
t.:

t 
n,

 r
.:L

.r
-F

iA
r-

.t.
.-

-r
 C

r 
rD

 
F

r-
t.

rt
'r-

t{
 

!'I
 m

 r
r 

f0
 {

 
3r

J'
=

'f 
0 

H
'!8

:!:
r 

rD
 f

n 
m

 
F

r.
 

l 
t1

t 
ttr

.{
 

H
'T

 
[:t

 h
,:i

:H
fT

l
[n

 
$ 

fI!
 H

. 
nl

 
lf 

:] 
fS

 lI
l 

=
 

nr
 -

! 
13

 .
( 

Ir
r 

tIl
 "

E
! 

F
 

'".
! 

;e
: 

r]
- 

r-
.r

."
 r

U
 1

:t 
C

t-
 

r-
*.

 tt
t 

llr
 *

+
, 

X
f,-

 !
1,

 ..
<

 =
l-n

 
1[

ft 
r-

.1
-r

-+
."

!]l
 r

a.
5 

3 
$.

tfi
 

S
 

tX
l 
-t

 
r}

rB
 

c]
.] 

lir
 F

,.:
:r

.r
Jr

 t
n 

f 
:r

 
..f

 f
i..

 
._

i
F

' 
rX

|Y
l' 

lIl
 

H
' 

:r
 

r'-
F

 H
' 

rd
 r

't 
rD

 iJ
 

!X
! 
"I

 
r:

 
rI

, 
=

 
:3

 -
I 

fil
 

rU
 t

.n
 :

| 
l*

 
r-

F
 fD

 
ttr

 t
f 

r[
t 

-L
1 

[r
=

.(
 

tx
r 

o 
r-

r-
rB

 p
.:f

 
3 

rf
,.=

-$
 

cl
 

E
r 

|d
.-

 
ltl

 
rh

E
LI

Ir
 

rlr
 l

rl:
l 

l:t
. 

Ir
r 

t:]
.. 

.T
tt.

n 
3 

3 
p-

!
!R

 t
} 

=
 

=
rn

 
fi 

fD
 n

 
ltr

 m
 "

5 
=

 
-i,

 
.*

 
m

 r
! 

;l:
:t 

r-
r-

 
tl:

Ir
-.

]. 
llt

 
E

r.
.-

 
:1

.-
,r

.. 
m

 q
, 

.J
:J

r:
t 

=
ru

 
lli

 
&

r 
I! 

r0
 3

 
o 

-1
 

rjr
 l

.fl
 

T
l 

E
 

:f 
E

Lf
l-.

 
fJ

 O
 1

3 
3 

r:
t 

tT
t 
rD

 
x 

!:r
'E

:tr
{-

rf
i

n!
 5

 
''i

 
g 

tn
 

ffi
 f

ttl
1r

*6
j 

r 
/+

nr
:r

€E
:-

r-
t-

 
{r

t: 
r.

+
...

"t
 ;

l-:
E

 
*l

 
r-

t-
 

H
_.

C
ttT

 
g

r-
 

-ii
 r

.E
l t

-!
 F

.. 
cL

 H
. 

'J
 

-'!
 

:r
 

-"
i 

F
. 

r.
r.

r 
tn

 !
: 

lrr
 

rJ
:l 

rt
. 

l,l
1 

tu
 

r-
. 

n 
p.

 
n

llt
 

m
 f

D
 r

: 
h'

' l
ll 

tJ
l L

1r
 -

{ 
l,'

-r
: 

m
 f

fl 
rO

 :
t: 

H
 

H
 

"'i
 

'E
t 

C
L.

 s
 

[n
 :

:r
' :

f 
I:l

 
t.t

'r 
rJ

f, 
t!"

T
J 

.{
 

:t 
-.

!-
, 
:-

F
 t.

n
m

 l
tr

'n
:! 

H
[J

 
5 

;:r
rn

 
IL

r:
]i 

r*
! 

r.
n 

|II
 E

Ll
1l

 :
F

"l:
t 

[:1
.:1

 r
tl:

] 
m

 r
lr 

|:t
 

t:t
 -

ri-
t3

 ]
lt-

rf
J 

B
 

rr
-

ft'
 

t3
 (

f-
 

fL
 !

1r
 C

L 
rB

 -
:t.

fJ
 

]-
,. 

r.
-]

 H
 

ts
" 

IU
 [

t 
ttr

 
,{

 
t::

 
: 

F
-"

 l:
r.

,{
 

}_
.. 

tII
 

-I
 

!..
r 

ltr
:s

 \
=

 
T

J 
r-

 
t.n

 I
: 

'1
:, 

f.r
- 

la
 t

f 
rr

,,F
,. 

!l 
.{

 
-,

i 
llr

 r
i--

r 
tT

 |
..}

. 
€.

 E
L.

 t
s,

. 
tT

t 
ftl

 :
Jl

t 
:3

 
rr

. 
3 

3 
14

.
E

L 
lrr

 L
n 

r{
- 

-l 
p.

 c
l- 

ts
.. 

tn
 H

. 
Ix

, 
ts

J 
r-

. 
[r

 
.-

5 
3 

-F
, 
n 

lx
| 

!: 
-1

 
:: 

rt
 

r.
-t

. 
lT

t 
_1

 t
J 

rJ
: 

uf
 

r_
]. 

tT
I 

fil
 

tT
r

,-
r' 

tn
 

::r
 C

t 
::l

 
1L

1 
3 

rJ
. 

rr
 

-I
 

Lr
 f

ir 
U

 
m

 r
[l 

-T
 

t_
t:t

 :
' 

:t 
rj[

, 
.-

 
.a

i r-
t-

 r
J.

 5
 

:f 
tf 

-T
 

lf-
!'+

' 
'If

, 
n!

 l
:!-

 tt
 

:l'
rjl

 
rl-

 p
.'r

i 
J 

ltr
 

tf,
t 

:g
 

g.
r 

::r
 r

r 
!: 

m
 H

 
r*

, 
:r

 
rt

 
3 

r,
. 

3_
r.

!f!
 r

r-
 

:r
r1

i1
 

lr'
-5

 
!! 

r.
f:I

 B
t 

r 
'd

 '-
{ 

3 
.(

 
.:I

 l
Lr

 r
J 

rg
 

tr
r 

fr
 

1r
 -

.; 
3 

!l.
r 

|:]
, 

ttr
 u

,, 
r-

'l 
ttt

 :
f, 

::r
 r

T
 $

 
tr

t 
:I:

 l
:r

:r
'I0

 
lT

t.l
3 

C
r-

ia
m

 
i'1

 r
y 

rE
 

m
 r

y 
n.

.(
: 

-1
 -

.i 
3.

{ 
[f,

..:
i{.

 t
rF

41
3.

J 
ltr

 3
-3

 
tr

,:3
 

5 
fr

.(
m

 t
''I

 E
 

e,
E

l 
-1

 r
f 

r-
.t-

 
B

 
E

l_
.-

 
d-

 
r-

 
ftt

 t
f,-

.-
 

m
 .

{t
 r

-+
 t

lt.
 J

j 
if:

r 
--

r 
1r

r 
6.

 1
-1

 
-+

a 
h_

 m
!r

 
=

 
l! 

n!
 \

.i:
 -

 
u'

r 
H

. 
L1

r 
p.

 
p-

 t
lr_

 r
ll 

l]r
 .

{ 
...

\ 
fft

 :
t-

 
ro

 r
. 

-"
t 

-1
 1

3 
n 

$ 
$ 

!n
 -

I
F

' 
la

 -
1 

r'*
'.-

 
tJ

 -
5 

:II
l 

-t
a 

E
l-\

{ 
F

. 
=

 
f 

g 
g.

r 
-t

f, 
ff 

rl-
 "

-l 
.T

r 
r-

t-
rt

f 
w

. 
l1

r 
fi 

flr
 -

i 
H

 
:r

la
ln

 
m

 -
l 

3'
g.

r 
:r

 
=

 
ft 

:r
 

l:r
 !

: 
rE

 3
:f 

: 
rt

l 
3;

, 
w

6 
-1

 ;
:r

F
,. 

E
l 

t! 
r.

a.
-{

 F
:r

 
=

t 
}d

F
..=

l
fU

 3
 '

-(
 

Ir
t 

n 
p.

 A
,t 

llr
 !

-'t
- 
n 

r+
 r

i- 
fg

 f
it 

r-
 

-1
 t

s!
. 

t1
J 

F
, 

-}
1 

rt
- 

[n
 t

U
 r

-f
-'t

]r
 

ta
 

H
 f

i_
 

H
. 

=
 

m
r.

'l-
 ,

r.
 r

t' 
.il

 
f.l

 $
 

3 
tr

t.-
 

Ln
 -

I 
lll

 
H

. 
f.!

 (
J.

 t
I 

:r
 

,-
+

, 
!:r

.r
 .-

.1
 tf

,*
 

:3
 -

I 
H

.!l
J 

!I 
:r

o 
!..

! 
'+

" 
m

 r
B

 
tr

t. 
ltt

 
g 

-t
r!

 t
s'

' l
''i

 r
't 

e'
 x

3'
 r

{-
 :

!-
 r

f 
'-d

 |
:t 

ttl
 t

lt 
rJ

3 
l:t

 r
D

 t
3-

 c
l 

!?
 r

r.
 t

3-
 i3

 3
 

rr
- 

r-
r-

lT
r 

rf
,'1

 
'rJ

 
.g

 
:3

8 
!! 

E
 

r*
r!

 
ci

 
r-

r-
C

| 
$ 

-1
 t

, 
-1

 
3I

u 
rll

 t
il 

*h
..,

{:
E

 
_+

,:f
 

rlr
 <

 
n 

=
-

r*
'l-

 lf
- 

-*
r 

fi 
r't

 r
-l-

 P
'Il

r 
llr

 [
3 

]*
 

n,
 

-r
 

rJ
 l

tr
 '

1 
r.

tf,
 I

l- 
:!'

g 
m

 L
n 

F
. 

ru
 

r 
r-

r-
 lD

 r
I 

fs
 

:Il
-

3'
 

5 
r:

 
!]J

 F
 

::'
 !

.n
 r

-n
 

i1
 r

-?
:tr

r3
 

ltr
 r

.r
 r

-.
 

rB
 $

 
:f,

[f-
n'

iJ
 

H
.tn

 
,-

}'o
'a

 
!:l

r
E

 
tr

: 
3 

3 
H

lJ
l 

cl
.tJ

r 
"!

 
nl

 $
 

r0
 t

t 
E

J 
t,t

 A
 

fr
-.

i.-
5 

l:]
 !

].r
 t

:r
 r

U
 r

-r
.C

t:f
, 

rD
 E

 
tr

! 
::1

 E
 

!=
:r

!.n
!1

r 
't3

 H
. 

r.
f-

 E
:-

 t-
1 

'3
 

tn
 F

-.
 -

*:
{ 

-t
 

e.
 

r-
t 

rlr
 

-!
5 

fJ
 

H
 

-+
., 

j3
 I

.n
 

r-
 

lI 
cL

 t
3 

=
 

F
,. 

R
'I 

ff 
3 

Ir
ltl

 
i! 

3 
|] 

!:f
 t

3 
r+

.:J
: 

$,
n 

I| 
f.f

l 
r.

r 
r-

r-
IJ

.r
 0

- 
:I 

r-
. 

r-
*.

p.
r*

. 
,-

*f
B

 
r+

!: 
!3

'
r-

t'3
 

r'.
 !

'p
 

|:I
 3

 
n 

H
n 

ltr
 .

,].
r 

|: 
--

\ 
!3

 f
i'.

tt 
!-

!::
r-

-I
 

€ 
-I

, 
:, 

11
.fi

 
!-

1 
!.!

 r
.r

. 
l! 

tr
! 

]f,
:!-

r.
E

 
m

3 
3 

C
l 

r-
f 

A
0-

<
 

n 
5:

: 
H

-f
-l-

[r
 

fE
'ri

 
rt

r 
rf

 
m

 E
:r

rt
"!

Lr
:r

 
r!

 
H

n 
r-

fi 
r.

t-
 

3-
m

r''
F

 ff
,'r

t3
 :

:! 
rl,

 *
l-'

 
E

r 
tll

 "
tf,

 3
 

::r
 -

I 
B

r 
A

- 
E

, 
3 

!:!
 t

tr
 1

9 
ts

,.r
1-

 r
r 

!]r
 r

-t
- 

H
 

fD
 :

t-
 

r-
.t-

 :
t 

Ir
.3

'-{
 

fi 
rr

. 
r3

 -
.F

,F
'IL

| 
nr

 F
*m

 
n 

tn
 

g 
-+

rlo
 

T
 

rt
 

m
 p

.r
{-

Ir
E

 
rB

 -
1 

n 
E

:,-
::

rn
 

H
'3

 
t! 

r-
t-

|.'
l 

!.r
{ 

!-
t-

h'
.::

t't
.':

 
.-

(-
 

'r3
 t

=
rr

r-
=

 
h'

.:r
n 

cr
 

r.
ll 

ts
.a

m
 

fr
,r

lr 
F

.tT
! 

r.
-r

-I
rr

.-
-l=

 
rr

' 
=

rn
 

n 
3 

tr
t 

ttl
 

T
 

rt
:!-

 
€ 

r.
tr

."
r-

 
ll 

rl-
 

f-
r.

 
tr

l 
|J

 
,-

r 
=

H
Il3

 I
U

 
3l

:r
!! 

l: 
ft-

i1
 

:g
fi 

F
'r,

l 
}{

 
r+

"T
f 

tr
r'!

3 
t$

 r
-.

t-
f 

(J
 !

1r
 H

.fJ
..,

 
:r

r*
3.

 
p.

n 
ur

 3
r.

n.
 

,!
!1

l 
r.

n 
f|.

 t
lr 

'-c
 

-'i
 r

 
llt

r 
fi 

-1
 (

f, 
'E

r 
f'r

- 
:7

 '
'! 

'( 
[r

 
:r

 
p.

 
r'o

 :
:| 

-+
1 

r0
 b

.. 
tc

r 
$ 

rD
 

rF
 

n
e'

$ 
:r

r'f
 

g 
tL

''I
 

H
rn

:t 
rI

| 
m

 t
rt

 t
Ir

 H
'-1

 
rt

l 
n 

r+
m

 
n 

[:r
 

{=
 

!-
r-

t! 
nr

 n
! 

r-
!-

:: 
gr

 f
o 

H
. 

13
,+

-,
p.

"m
 

rn
 f

t 
! 

F
1 

rl.
=

l 
e-

rF
 

:r
:'.

 
vr

 
I.n

 m
 

3 
m

 r
-|

. 
=

 
r-

r-
fif

ir
!.n

 3
 

$ 
'-1

 t
3 

.+
, 

tn
 

F
rr

} 
H

.l!
 

B
 

3 
m

 r
fr

|: 
d.

-1
 

lt 
!=

 t
n 

r0
 H

.ta
3 

Ir
r 

n 
n-

 
!1

! 
F

 
-1

 E
- 

r-
t 

t-
't-

 -
rr

 
3 

;s
 

-1
 E

r 
rF

 H
 

3.
 r

-.
f-

 1
1 

3 
rD

 F
.

tr
r 

- 
-t

 
!: 

r-
.t-

 tf
i 

ltt
 

n 
rt

 
rU

 L
it 

rD
 t

n 
rD

 H
. 

3 
f,

13
 t

r-
t 

u'
1 

.E
 m

 
rR

 
flr

 
. 

fu
 H

[f-
rD

nf
i:r

:*
tr

L

T e tr f'f
' u n -l H
"

'lf t-
f'

-1
 :E

: 
r:

..j
 ;

g 
':.

..1
 :I:

 L
II 

:g
 '

Lr
 ;

a 
3 

3:
:, 

jI:
 n

 
::1

: 
.*

t 
::1

: 
q*

) 
t:i

: 
.}

l, 
t:i

tl 
::f

,::
C

l 
H

t:.
..J

H
F

.jt
ra

n 
H

r 
**

'"f
t 

-I
J-

+
,ts

{t
X

r 
H

fL
r 

e+
f,i

 
r 

ts
{

13
 r

 
.-

.. 
t3

 .
-.

. 
13

 E
 

ta
1 

r-
,ir

 t-
j! 

l:I
 t

n 
:1

,, 
iT

.l 
r.

/t 
m

 r
; 

l,l
il 

r.
n 

T
t 

r.
n

"5
 l

'- 
p 

E
f 

ts
! 

l::
, 

r.
l- 

E
f 
-.

* 
t:3

 !
=

r 
fi 

€ 
lJ

il 
:d

r 
lp

 I
q 

,tr
 ':

f! 
F

t. 
F

. 
Ir

!.t
 H

 
1*

' 
r 

F
. 

r-
 

:r
 

i'*
 r

l{.
 r

* 
r 

t1
 !

:j:
r 
$ 

' 
tiu

 p
 

r.
r1

 E
:, 

-.
1 

ts
, 

:r
:r

l 
l[:

,,o
 

ffl
 .

*.
.ft

-i 
m

 f
r-

l 
! 

i-r
i 
m

 t
s,

..-
.. 

!::
 f

r 
rr

 
[: 

r 
:f]

 
![r

 :
r*

:i]
:g

 
._

{ 
"i 

--
, 

-"
! 

.d
 {

.,:
, 
*-

{ 
_,

{ 
!I!

 E
 

r_
}.

 tf
l 

r-
. 

g"
 

:e
 

h*
, 

H
. 

E
r'*

'fi
 

r-
.{

 f
i! 

l=
! 

:3
 t

3"
r:

J 
t=

 t
:! 

fl-
 r

lr'
lr 

3.
- 

[L
r.

- 
:],

.-
 

x.
 :

l..
r.

a 
I 

at
...

:!a
: 

;=
lt,

:*
l::

H
.:g

E
 

tr
i" 

:?
ir:

r:
u.

!!f
i:r

::
=

 
l:t

]l 
$-

-,
 

-&
.q

 
''l

-1
.-

 t
q.

r 
,..

 
t]|

 .
-.

fE
 

r 
r 

lft
 .

 
::r

 r
.*

. 
r

I! 
i3

 .
 

tj:
i .

{|
 f

j:r
 t

3 
E

:i 
rB

 m
 m

 3
 .

-"
 

!.n
 

j[:
, 

:-
.r

- 
!::

ft 
C

f 
" 

I 
s 

-I
 

E
 

::!
 r

 
r*

r-
H

.?
i 

r*
-I

 
H

llr
J 

r.
*

H
.r

,i

-{ IB * r! 1.
fi :r tu rr
t

-[
f

td -1 \d
l ,,8
! -{ lT

l

IIJ -+
l

t-
l-

m .1 * ilt fl- '{
L.

{ T
L

-r
3 rt rh ar ,'!

ff 
r-

fl

:tr
 (

f,

P
+

j3

IL
I

!-
, 

l-f
!

r-
. 

flr
gL

! 
ts

*
-_

. 
5 fit

:.e
 

F
.

tlr
 :

)
r+ E

:|:
c

-\
 r

tr
lu

 r.
n

r.
-,

 :
1t

.
IT

:I:
 

.'l
*

l*
. 

I
!.d

r 
:E

.+
 

lI1
il 

Ll
*c

 
"i:

-.
ll 

rE -I
r.

.ji
 t

n

+
- 

lL
t

,*
.C

L ft
t..

_1
 3

fft
 r

!
rt

.. I 
.{

:
&

. 
1n

r_
l.i

ld

m
 

r.
j

rf
i

tn fr r} rD -1 ln r rr
!

nr iJ
3 I1
l t t.r
-

lrj
t 

fil
 

h4
*{

 
:3

 t
- 

.4
 f

J'
r 

."
tI 

1X
' 

-{
t

:J
 

ts
, 

l*
Il 

ts
" 

t"
O

 p
 

t 
p"

 s
. 

-e
 l

J 
--

-l 
.{

 
l:C

t 
H

 r
:L

] 
ttr

 .
-.

 !.
.:(

i
-{

: 
" 

..d
l .

{r
 .

.{
t 

r*
'l-

 .
-t

r 
r:

*.
r 
,i}

 ,
r:

! 
tll

 
!: 

E
! 
.lJ

 fi 
.*

"1
 u

. 
.*

l. 
H

., 
!.0

 _
E

$
F

!. 
ra

r 
u 

f,J
:i 

tfi
 $

:r
 +

 
iIl

 
t:c

r 
F

r 
-.

1 
tn

 ...
,i 

I:t
 

!1
r 

rt
r 

rf
_

!I!
 r

-.
 

..(
, 

ff,
! 

i 
E

$ 
/'1

 f
fl 

tlr
l 

I1
r 

p'
. 

it 
ru

r 
:f 

:r
! 

:, 
!*

--
 A

 
, 

t:
H

' 
.4

J 
rl 

If-
 n

 
fl.

t 
tr

r' 
t3

 t
n 

fj.
r 

{n
 

fu
 

}*
. 

.*
..H

.
,x

.a
 

!: 
;l 

;:l
 t

n 
'T

t 
G

) 
:f 

lr 
i] 

hr
*{

 !
 

*{
 

r-
{ 

fi'
fi 

-:
-i 

H
. 

o 
r.

r 
rt

r 
fu

 r
}.

.,r
3 

r-
ri 

gq
::t

- 
r.

,)
 :

:r
 r

."
l 

!1
r 

(:
t 

=
 

!:J
 n

r 
.-

d 
'3

 
-I

 
k.

-1
3 

tx
l

m
 "

{ 
m

 -
- 

.{
i 

"T
 t

It 
iJ

 r
 

Lf
l 

U
 

H
.ff

: 
r*

r 
rt

r 
-1

|:L
 

L-
l 
|tr

 f
it 

r 
=

t 
f,t

 l
--

 i
] 

rr
- 

r.
r!

 t
f! 

]*
 

:!
:l 

r 
f,:

 '
*r

 l
lt 

t.n
 

=
, 

ra
 =

l 
r-

F
 -

r 
t1

r 
ru

 L
., 

,tJ
 r

D
Itl

 
r:

t:r
 l

E
 

n'
 

r-
l' 

u.
. 

H
. 

[Il
 

|f,
.,'

l:,
 

|l:
:::

 [n
H

-'i
lt 

H
 

ftr
 -

1 
rJ

l 3
 

:r
 

m
 h

. 
-T

t 
t 

Ln
!.n

 r
t 

!r
1 

F
 

:l 
'.{

 
!.!

-1
 u

 
E

t 
;::

 
:3

 
fb

 }
..

:I1
" 

t*
" 

Ii 
L,

l 
tr

L 
H

' 
O

r 
III

 F
*.

 [-
i 

C
r-

 r
..1

 -
-

IL
! 

rt
! 

II 
l..

J 
-:

a 
* 

lc
r 

3 
st

 :
:: 

rJ
 7

.i 
.t 

k.
 I

l,r
E

r 
:l'

 
!3

 
I 

;::
 i

tr
 

=
r 

r 
r.

r 
=

r 
.r

..l
t 
=

t 
Iu

 
.-

'! 
13

 -
1

r-
o 

F
 

!],
l 

!'1
*!

:lr
.(

:l 
S

- 
h.

 
:] 

-!
 

tr
t 

il 
tn

fr
l 

q 
fT

i l
-n

 *
1 

t:.
! 

O
 '

 
lD

 r
! 

r^
r 

rd
. 

r.
.1

 ,n
- 

,-
t-

lll
 

r-
,lr

 5
 

[{
r 

tt1
 !.

t] 
-+

, 
u_

] 
3 

-.
i 

su
 !

.n
 /

+
. 

rq
. 

-E
r

.fi
 

a'
Jr

] 
n 

r't
 J

 
'8

1 
m

 T
 

L,
 [

n 
tr

 
-r

 
tr

.
ts

t. 
:a

 
[tr

 
:: 

rf
r 

H
.'b

, 
5 

t.j
: 

=
tJ

.r
 

H
, 

*.
[n

'--
'r 

-'i
 

i 
m

a(
 

t;.
Ja

,{
 

[n

tL
l 

r-
l- 

d-
 

n 
:::

r 
(:

r 
'i 

r 
r'\

T
..J

':.
'l 

.-
.' 

t'.
J

r,
 

..l
J 

r,

. 
"-

f1
 r.

 
*r

r$
 

-1
'r:

l r
.J

 n
6l

 p
r 

..r
''T

 1
4 

f,t
l

r-
t"

 I
 

f0
l, 

1H

o 
H

cl
-*

r 
r)

.J
r-

O

-+
, 

n
F

r.
 

ft

4
n

3 
l]r

r.
fi 

.(
$f

ti

rt
r 

::r
 

flJ
 

rt
r 

.-
{

i'r
 

flr
 

rh
 

!1
r

:::
 

T
 -

 r
.r

r 
X

r 
C

!_
 t

lt
::r

 
F

r 
. 

\. 
l,t

.lt
 r

" 
. 

::l
::J

 
rr

' 
'-r

i 
';:

r 
l1

t
|lr

 
-r

i 
-T

t 
.r

 
,r

j 
*-

1
n{

 . 
llr

 
:::

 
l.i

 
H

 .
r.

dr
 "

T
 

-r
 

ij:
t 

llr
l-r

r 
.-

,i'
 

ttt
 .

-r
r' 

I 
-

ill
,t 

.-
 

r.
ir 

l:1
.

::t
 

r+
. 

;J
 

h{
, 

-1
i'r

 
lll

l 
-'r

 
ru

 
+

a 
rU

rt
 

!1
r 

a.
d 

"-
{ 

r{
. 

llt
;:1

 
" 

:r
0

;^
. 

n-
 

r*
a

.-
\ 

r!
 

-r
:I 

H
. 

ti,
 

'-r
-1

 
rb

 
-.

.J
 k

. 
f-

t
,-

.[.
 '-

1 
-'r

 
+

5 
rn

 
fD

::r
 

!:l
t 

n,
 1

:t 
::

rD
 !

 
f.F

']:
l 

.tr
 -

!:l
Li

. 
r 

i-_
 l

J
L-

:r
 r

'..
..1

 ::
r 

flt
 

r-
-,

:::
 

I..
.:l

 -
r 

!-
<

 |
-' l_
l'

q-
t 

F
.-

ll:
 

l"t
t 

tlt

rt
t -n
 -

ct
tr

 '
fil

::r
 .

rD
 L

T
I

'r!
& a LJ

f+
*r

't 
Ir

t' 
ftr

-r
i r?
a

r.
q 

t:
.+

 
H

r
r.

4 
rb

b 
t-

)
-!

\
r't

l 
,tt

nr
 

rh
'a

 
:t'

g 
tr

l
&

,-
, 

.

'*
" 

l.n
!1

! 
rT

i 
lt'

l
:.:

! 
l:r

 !
::

cr
.. 

'*
..'

 r
tl I,n

:[:
r 

[-
':'

C
 

il-
t 

r''
tn

 r
i 

:.:
r-

'!-
 ft

-r

"'i
 

r-
'l-

nr
 

'=
- 

T
H

 
C

tr
 r

r1

!1
! 

:ir
ln

 
fit

 
:l

h,
-t

cr
 

llr
IIr

 
ttr

 
r'f

rt
l 

ril

lL
r 

,-
r-

 lL
r

aa
, 

F
d

tll
 

G
.

::!
.L

-l
.:{

 
II'

!f!
 

it!
 

--
1

:::
 

E
: 

:r
l

!1
! 

rr
1 

i.f
i

uJ
 

r'+
ru

 -
'r 

!1
1

:3
il.

r3
ry

1 
r-

" 
[J

-
:l 

tlr
r-

l- 
!.r

r 
"1

h.
 r

D
ftr

$ rB

H
"{ H
 rr

r
. 

lrt

-{ nI
 

'1
-

LN
 I

I'
i:r

 
..1

l:t
' 

l.'
r

3 
r-

t-

!-
lr
.. 

,i*
r

l-f
l 

r

il:
l'd

fl 
I3

..
t:n !'R

 r
tt

<
I 

E
r

'4
fr

a
-T

l 
l'-

'
fln -1

 
r:

il
fll

 
:l:

Ln
 

t-
r

Lf
l

E
 

t,.
rJ :i j r-
"1 I Lr
l

rf
l

(J
 

F
'

r 
f+

'
f 

''r
 

r.
tl

\.{
 

l.n

r-
,:r

 
f

-r
J rt
r 

.d
Iq

 
lL

l
Itt

n
-j 

=
l

H
. 

lL
I

13
 

!)
J

t^
l

D
 

l,n

*j
,

t- tn fl- -I It: nt r:
..l

ill .: t'D -1 ;{ n |.,
j1

.-
r-

'T
:l

:r
'1

3 
tr

r
nf

!=
r

r 
L{

.
:::

r



iir-r=tr;1 i an f,a'rer I'.1o.
i ii.t.. 1

SUBHISEIt}NAEiF RE
Ey R A11r-rm

AT I T3N & RENEh'AL

To ennblE prEperti* BHner i. frfinaqEr rjr ilrErrtqement ai iiar=t ar eaE tcr crntral cavinq
aEcEEE i {nru*rd the icil l oning rLl!Be=.ti c,n=. tr he ttrn=.r der-eri by the A5F,

1, The,.l5F intrElduce an ilSF ravinq mEmher:hrp card tE te i=.s.r-red rc etrery
+inarrcial ca.ving memher i=.ee eil*mple F,age Ai,

? g*ment r,t k ar rt
----J{ Hl tl -

trn pr Eqr afiimE
J- -i -LEtIt, Lr'{YE:t
r, av i ng rrEimher .

ts part*ire in
ng Eper i ai i st
rtivit'y irr

)- - -, - i. *LU lllcti:.u E{lly
r E, q. i,irrn irtf
- -l- -J7

nril meafrEr r{
n,:ii memiirr,

llnte:

':r
.-l . The ASF af ceFt anl,, cELit-rci i n'rember belng bad.i, club ir sBciet,,, tfrt -

a)ferrmirrarid an.y pEr'Etrn inai. nEr.E==.ai-iiy a n'rrs'rber ai i:'Ftr, hc'd.l , qlr.th rrr
sr,cietyi aE +n ASF cavinq memtrei' ;fter sucii EEr"=.trn haE sat-iEf ied the
delegate sf that bed.l , rlr-rb Er EEriei.,,, ihat hei=he i:. a r*mpeterit and
rEEFan=i bi e civEr.

blHiEa i=sr-re:.pecial caving permit= ta cBrnFetent snd reEFnnsibl* overEeae
ravErE and,rur FErsEnE F,ert-aininq =Fertalr=t =kills nc't nrrmail'l ca'rer:.i
to as=.i=t in =.peleslsqlca.l ar1!r;ilr,,, The,i,"rt-.*tion,:{ s'"tch a FErmit
shsr-rl d net ei:ceed iI uerlis, l,lr f ees are charged h'l *$F {si" rrtrti pErmi t:i,

c)Alsa. tiie r"ighl te susperid arr:l i.l5F memberrhirr, hnrie'ver t-hat FErEnn iias a

right si repill tn the ASF eireEr-rtive tr de{er-rd:.r-tch membersliip, if,leuse
added anly in the evEnt n{ e}lcepti*nai cirr';m=.tince j,

alThat aii iiSF caving memberr he individuali'/ re=Fcn='ibie iq!'their ri-SF

r*ving iiremt,er:.hip iees, iAny Llsr-rnri I l'leraber ian maile their {l$n prCIvisirn
ts prl- ASF f ees trn behal { sf thei r inembers, i f the'y EB de=i i-ei .

b)l,ihen fiSF member=hip iee:.bersme dr-re a r-eminder nate fsr s.'rrh freE uili
be =.ent to EvEry Eavi nq rieinber, iThi =. rrcie rrr:1d be e tear cr-rt paqB ni
t he Ar-rstra.i i *rr f,a.''rer i , Fr-tr'ri si sn=. 

=.h,:r-ri 
d ai =.4 he :rade Etr that the memher

ran a.dvi=e tne fiSF r'f a.n.l rhanqe si addre=.=.BI- ether partiqulars, Thir
irru=.t be dsne pronintl'l stherrli se a. i Ete f ee r+i 1i 3.pFi i"

c) Ftecei pt ;.dvi ce ii n the i4ai, si afi ,-rrdated t/Ear- =ti cker tn atta.ch to a

rnes'rber:hip cardi r.li 1l be sent ic evEry member LrFBn recei pt n{ sucir iees'
"d) Hny ASF cavirrq membe'r" retain:. the riqht r-s AIF ca,ring rqrmtershin a=. an

individr-ral Frc,;ided the'i i'einain iin;nc1=1 sith thi: {i'SF and unle:=-
sther-ui =e Ei-lspenderj '

e)H memtrer ilr indi"'idit;i
tori'/, clubo L.ir- :..tfiet.,,
L-J.. -1..L ---i -1..,uuu'f . rlr-th, trr 9uLrtsL"r
r Brin E,i member =h 

i p i s.

Advantages to the A$Fl

NTlV

The iiSF tg reEB{I!{rtEniJ tg an}, F,.rBpert.,, trf.lnEr, iTr--r.neqer ,lr iirf,ria
areaE th*t c"rl'ing frftEEE ?* ca';inq t-ci he ErEii';iirpd ,-rn]'i' tn;
a)ASF r;ving niembrr= in trtr=se'-=iqn c'f i r-Lu'rsni memL'ers.hir
b)lrr the caEe E{ pErEnn= Hhs ire irnder-qc,inq an indnctrineti

ta becc,me H5F rauine irremb*rE their fiia\i t'e ailtlted ints fEr'
proYided t-her,' .3i'= nC(:'!-mE'anied h'i annther rBsftnn:'ihle litiF

c) Hul ier-= "ni =.Fec 
r;i HEF p*rmi t:. tr enahi e Bversea.i (itiers

ca'ri nn .:ri-i'ri tv r.ri t iri n Ar-rr.trai i * arici f nr FerssnE pent*i ni
:iri11i inc't n.rri.rrai1,,, raver'*i tq a=Eis.t ir: s.relealcrqical a

nartifi_r1=r- l:'ir=f zr=== Ai Ar-f:tfaiia"F.-:: 
.- ,,Ll! 

-'

d)ihe AIF r-e=.r,e.;t- tne LindfiHnEr{ mana.qer arirjicr rr.r*tlfrqenient
c,t-her arr.inqEEEnt fsr 4.3!inq arti'litv that ',.|-ir,; it-r de=ire
Fer:.-iinE he ii- oi-her riltbE, BttrLli gr-r,Lt[r=.i t-Br-tri=t=., irienci

If the reques.t i s appl i ed f cir iiy a reFrE=rnt-*tt,,,e :;if cr CrLl
ti$F the Bnu:. f rr the aEn'rE f,r*trrrl r.ii j i r:'e i.;i il tiiit c.iJL1

fl.

r.i';,irr! $remher= yrhE qrBLip'ltrqethe!. tr {CIrm a

, aitnar-rqh in'jivi.diral i'v AEF ravinq memhrrs the
dses ntrt ber-nr.rte a member nf t-he itSF unl es: rr:ch

appr-n'ied h'y the AEF,

1. Ta prn,ride r Eriteria tn the landtrFr!-rEr r ,BsnnBEr *r fiiEFriqement s{ kar=,t
;rrEa5 tr hel p crnt-r$i ctvi n,l tsEreE5"
indi'','idir;1E knri.i iheir st-atr-i: in il5F:-
I'ic card ntr membershi F,
Ia.rd e:'rpi re=. ilrerrber=.hi p i ar,=e=,
The ra.rci ta Frrvide incenti.,,e tt t-ha=.e EatrE!'= r,rhc =hrt-rid he {.i5i: rrremher=.i-1
hecnmr fiSt- memhEr E,
Ad'ranta.qer'Lr= ta iieep addrer.= I is.t:. r-rpdated'
'ilve.r;i 1 aiv;ni-aqe * qreater incBmp f i'em etiEr''!, civE Ll5.er F.,i../E AIF f eet,
Sreater cresji bi 1i i_'l f c,r tne itSF.
The card 1= ea=.i 1y cerr i ed i n a !ti.1 l et,

Lt

5,

4,
rJr

6,
7,



Ar-ili-r'aiian f,aver Fls, lIl

DtsadvantageE ts'the ASFI

1, fir-e.*ter acimini='tratitrn wsrllicad and cr5t,
HsHerer r wi th cra{t i ng an eari i',, dei i ned
.-Erl"r-r acted and ca=i rf f =,et hy the qre;ier
rl. r-rh Br =.rri et',, ai read'l equi FFEd r.rith irrl
b*=e {rr *ddr=s=e=.i,

[:r*mFle s{ a tlielriLer=liip rard,

FrBieiiurnl gr-ri de.
inreme, iPo=.=ihl y

r*i'ii eqr-ripinent and

the *i,:rlliaad cai-llci i:e
t- n a!-i e:l i st i riq AEF
a Ft- r-rii-h i.iie riat*

AntEg,\AUU!\!*WE!-E@!-@90CAL

Ftr@ERAT\@O0 Nc. d wE Lc.f.

APPLICATION FOR CAVING iIEi,€EFISHIP.

GURNAIIE. ........ ...DATEOFgtRrH

GIVEN NAIT/ES

POSTAI- ADOBESS .

. ....POSI CODE .

F=:ry

Ilmffire-lLi.,rr,,,"ry I

TELEPHONE NO, HOME. ..

Tick any particular Spel€ological lnlar€sls.

nmffiffi .--_-l 
nr* --]

n(:.MB----l Tfc@;swa--l
I Fffi6y I I teraourix I

flll::g:lr---* -l tlrr:r-: -:-l
Any other.

DATE OF TINST CAVINC ADVFN II IIIF

woRK.. .

fltrow -----l

fF@r-----l
rTm@ 

-]f r***--- --t rl

x.l.:. atra r. t. .nr.trurrr"a r.. .r'ri

I acknowledge that as a m€frbor o, tho ASF I am bound by a codo ol ethics
whilsl porsuing any speteological activitids as a menrber ot lh€ ASF. SIGilED

= 
: - 1:.1 7:: i; tNc tNfHFACI

HEPrlESENTlINT Or nECoirvtEllr]tttc AUItlont ry 10 corvf,tE.rF-.

NAtutE pOSttK4t

couNcrl M€MBt n (Abr),.v)

to bq a tesponsibl€ and compsleil caver

SIGNED ,

,r:r_-e'.1'!'_r ::.:.: :-- :
Ed-belaad h n'qsld
bqFi?.d!tuFqryd*6

r illsc^r[) ls rci.,n{) Pl F/\sF rE IUIltl lo
P.O. BOX XYTvJl( IrFVrn l?34

PARENT ON GUANDI^N TO COMPLE IE If APPLICANT IS UNDEN ,8 YEAT]S

t........ b6ing pn.enl or Eiurdiin ol th6 ;rpplicanl

wilness lha ahovo ippli.ilion lof nlonlbprsllip ol tho Aurlrxli.rl Spoloolor,i.il fo,rorrtierl

An ExtrernEly
Li ght E,-". F nciir'f',,tr

Lc:w l"lai ntErlanEB E>rpediti(3rr

hihtle th* iliCham elertr-ir rniner'g capiarirp is airrrost LlnilierEall',, r-reed hy
Hr-t:.t-r'al i an ratrers a.t n-hei r r:gi-ial ureeirend ravi nq harrnt=, the Eiipedi t i rn' I i ghi.
=rci*pit*d h'l inrst c.i.vE!'= t*hn ,;i=it remrriE arei= iE the Fet;i remste qBneratnr
rarbide liqht r'ittn eleci.ric h;.ril-r*rp - the Fet=i 'h.;bo$m'r eo nainErl-treEaLlEe ci{
t h* nnl Ee made uhen i grrr ted.

The a.dvantage= qt tlie "l'.ehEEirr" nre:
ili in rtrmnrsri r+ith all rarbicie liqhi:, the iir-rratirrr Elf t-he liqht i= limited snlyi-"'' iho =LtFpiy t{ rarhide end Hater, The F*tri '};abcrm' ruiE lnr abaut fCIr-rr.

!uur'= per { i i i *f r,rater and ei ght hrurs F,er rhar.ge a{ carbi de.iii It tEi rela.iivel'i ea.E1,/ tc,r'Lin due tn a ia.iqe diamiter jet and piees.-electr.ir
i';l"iittr'n,

i.ii iierait=e the jei tE ,iertiral, the 'i.a.bEoiTr' rs ie:.s iiirely te burrr crrtical
bits af riqqinq thair =r,Be rt-her Earhide iamps.

Tltr-
iil

d t =.*ti',, irrrt 
.=cle9 ar e :

n.- -., - .- -. - 1.. r. ...flEf*Lls.e:;iiB i-trrrt is screuleiJ dirertl.l tt t.lie h*rd hat, tire Fiet:1 user lraE CIriEn*.rii irat {rir ncirrr*1 iele;tricj ra.,,irrq. and ;.nather, uith JEt and electric
h;c.ir*r-tF a.tt*ched, f*r eitfjeciiti*n r-r=e,

FEorAtAflAil 
NC. tN tHF_ 7.C.I.

lMdffibr€iagFmbdlhAsF.
dbMbr.60ddk.

PGDatlil ilud b Stdrd n6 F+.n, o-,,n /
EilFr a milg.nd rd .cds .d oyr9 

"/

Piaatlil ilud b. *ldFd rffi FS.nt o'iln,
EilFr a milg.nd rd .cds .d oyr9 

r,
hh d M b. otrH rd 

"* 
o **r,- y'

lo $y Ffr ryr.rdrq h. psnt 6 rh6./
f b. &4.. 

/ ,,
rF IHiS CAF|O S FOUr'rO pUrSe {erUE;[rO

P.O. 8OX XYZ WHEFIEVER

./-
,/

-# PASS-
POFff ".iolo
Gfwrll

t!nttF-rt

I[l',#,,i,",,#ilti: : Ini,qlilE| 1

stGNED....... ...DATE



xr:Et r 
= 
i i .ln f,i.u er i.ia = i: i

tii The Fet;i'r'emotE EEnErattri' reqr-iire= EcmE madiiicai.ian-*.. primaril'r tr the
Hater iiiler", ir,ma.ke it :.Liitahie icir cra.r*l:, arrd oeep iiver wnr'[l , The r-iEuai
mettr*d iE ts L,raie iri a tr-the t.a thE EimpIe s.ci'ei+tur,uater tiiler rflF; theri
attach a loriq iength CIi Riastir- hc,se, tapeci ttr t-he acet.,,,lene :*,-rppi'.; h*=er LrF
rtr the ra'.,IEr ':. hel met,

ili i.ie.ked +iame:.tn ti-JnEtrictec E[raEee r-rsr-t*1iy iirEi.rr =.Ei'rE'-rrle fiy sRnlEiiiinq qEi=
hr-rr''ni_,

i4l iil i carhrde qEnErattrr:. i'eEr-rire :.BmB ma.interanc= in thr r.3ver frftd pieni-y EnEE
rini-siiie..jetE i-ieed tu he riea.i''erJ, {iiter= pra.=.lied. nld qarhicie dispo:eri c,i
anri nilid iir-rshe* i:rr-rm rl-re na+.e!' rEsg!'i,,c,ir-,'r.i i"- "-r--'-fall ritrheE i.3rhid* iirjirr: arE ie==.r.han ide+.i. Tne c;!1,,er fia./ i+elir.*r j ult l^!c.LEt 1

rii=rBrrer thi: ieiirlir=.,;i prLi=iiririq e r,iaterf;i1 pitch in iiie deriri
"j'r ?-'|---"-- iL- r--i r-"'-i *arnide iishtE are ltiil a iittielfiJ Ith.'L.r{Lt'-H E',jEll r-tlE UH:.L lll=MlL.diilHtl --!,lL: df e :rL.Lll e! !lLLlH

TBlilFer.Smerii-;i, fhe p,-r=.h Cii,'Er tai-r Siimetine= te in an e:ltf efiiei.,, dflif'rte
s:i tr-ratir,n oi"rli; tn ili-ro tire $us.itirn niacie mr-rch F;RrEe h.l heiri! LrneiillEct*d1.i
*1,,rnged ii-rir-: de;.iinE==., At iea=t ong de"rn-h iri .r ,;ri.ve lias hEBir part-iy hlarrred
trn ihe Br-trr'Eir=ii-.,, r-ri ; Eai-hide liqlit to s.eii-e;rtiriqr-ri*ii ai i.tre r.ir,rEt
rrrrL.L. r rr r H iltuili g!ir^ t t,ilLiL:u!l r I -.,'i! j J ,?'--

iIi Tiie Fei-ii 'i:i.t,-rr,m' r,.:"-i=. t'r-titr e i::t ri rr,-1rrF1,,' * ;ri,irut tiiri snfirE frs in [iilt"re.;i
iiiiner'=.r;81;il-nF,''i!': ir---"-- rir-iines. trea*'. raritie E5 l rE*trrii-eci *'.ib=.t"=,.rrce, s.LrpFiie=. i:itn., rtiLd.Lt:E i
rertide n**ci tc l,e =e,;iired 

-!,r advan';r.

$o, i rivrr plith iisa=. cf e:iE,1c'rinfl LcuEE iii the rrtrrE rerrote ;rEa.: ai the
colli-ii.r;;, Er the urr i C, neEd= ta Fcll iu!' nn iddi ti nnal liard hat "q.rrd tlie*q'.ri,.,i1Ert iin rs=.ri c{ ,rnaiiier tlidlram miner's lrght, l'hen, uritii EBirre fr-rrthei''
-i+nri; En r.he neult,irquired IEnErai-nr. a iiglrt r,iith gr,ss eli'-r'eLrnd iiir:minaticin
ibut Hirnerit i-he narrGl.r Leafli ahie tc L,irir uilt the frai-LrrE5 .3r the bni.tam ii{
--r - a l 

- 
i- -- - i -..-,- _ i i - - -. - i '! - L 1 -hlidTL:. Uf r-UiJ UT cl!'tslt=-., I=. *VdlicUiE,

[;avinq ir-i Ta=.s'ra.nie'=. ,-ILirrEe-Flcrentine nre.q.s sii rari:ide dr-ri'inq Is:ter i?il]
encor-i.rroed rs',,iel,i nf ail the *he,Je iari.s., r.*rtiide liqhi in il'qe ca.ye= iike
{i,'i:;,rj:r,,; i;r,jajjet LTF-1.51 ieit trnB que:.sinq at ,rihat ui= !n the itf'er. stde af the
r:hr.mber, r+iiilr in ii,ta;a'j*nuir tJt-*4i the ttir-iii r''f i.he trip r.ra5 marred by- rrinqErn
iilir:r'ireepint iiaries iii pihil* iri H;rteriails. t'nr-rnled r.iit.li this qavinq acti';iti,
r.i.5s tiie tart tli*r I i.iar.renr'r.,erinq a'i:ei'rare hrr-r=.e at the tifiE a.nd ie.rrning si
t.he m"rqi cai qr,cir's. ava.i I a'hi e tr the medern fil itinh*r 

=

E'v l-rte l?El t.iie tir-:i. '!EFiEf- i.iqht'ira.d i:eeri rrEated. it,:RrrEi:ted nf uldham
p;!'ts. f rem the ra.p!;,1,p dsHn tc the r.:i:i e pratrctar , af t*r r"rhi rii t t rr:rned i nts a
*liart lengt.h a* FU[ 4ii rr'-'ii EEkfEt' pine uith G*E q].irefr enci and Rne ifire*ded enci .

and csntainlriq riirer 'il' c.eii=., iiciteqe lherefere i.raE 4,I ti. Thi=.pi-trrol:.,,lrB
*er.,,ed fie seli a.E.a lightt*eiqh',- r*.piarrp icr i,j!,:i-,=r-i='= i'ie=tern ili=.Lr-ictr tsfid in
1?fii {nr rlrrrre-d-iiairairdE Lf'tFi-i:?l trn the nurtn-ea=.i. ri iqE ef F!t iinne. l'aEfi}ani a.,

l"lr,vlever t.he iirsi- rea.iiy EeL r.a.liE in rahich i'L ri=. r-i=ed rEl,,Eaied e pi'siiieni"
b*tter- y cotrrF;rrtment Ita= al. *r,=i, hr-it, nBr- qui i-e. ytai-Erpr-E,urf .

I t!ts

Tua re{inements. .qera inrrrFErater irri.a the Harir II uhen il camF irit,-r e:ri=.i,ence
iit mid 1?l1rr, The ECrEt.i r-rF naii .in 'il' rinq ia.raii;hie as. ci siand,rrd rteni iram
plr-rmber:' ELrF,piier':i and i-he gloh* arid r=i1=rif,r r,lpre ihanqed fi\iel' to the Fre-
f nci-tEs.ec t.vpe, iilctrinq the LiEE ei a wrder r*EQE r-rf qicibes. Ttii:i sec.nrici
refirrement iedd dir*rtl,v tn the fl;ri; iii. iiir-r=.i.raieci n*:rt FaEe. l'he rerlia.rnrnq
prrbiem uii-h {:rie i'iarli 1i HE5 tha.i thr*e'n'ceii= }rEre rEqLrir*c fur it=
r'Fprat-icri, br-rt'tl 'i:ei1s cnine in i:ii=trr sacir=. ai i-Hqr, sE tiiere '.lEE i.1r*;i,,g" an
*irtra 'il' re11 +i,-=at:.nq ahcr-rt.

vaiiarIEB i= ncBi quite I*CIci .

*he= iar llrx LtBe ulitti :, j,
. Fr-rrrha=.iiiB *n,i irrEtaliing
i,!i:!"5 mnri irem i'larh ii and
i=c, but. h;r,in,l atqLrired
.3n enti re neH i i qht-. jr-r=t

-rL- 
-..---1., -i i---..-.--.i i--.-r-.-..'--. -t-L-- i-lnE 9LlFFIt/ ilt pfS-tBft,i5='EE i't+tt-iQEll [!BC'E= il-t 1;'*FiBl-]5

Lveread'i marilei t_irerr pF.nqE cf 'fner,JliEr' r-rai,lqen i1
4 Er I 'il' relis il-iFt:*5I, iI, lo ancj 51 reEFectiyel.,,i
a.n HPH*5i qi *he eliE eeEy, f,utt i nq one h;.itent i ength
fitting a neur enu cap,irnr-tld have been {airl'v =irirpie a

anst.her capi arirp ir-rd caL,l e =.et i n l'1a.r, 1?87, I r*ede up
{ c'r i i-in -

[ine trr other ri these luc i i ghi.s i-rE5 heen r:=.ed e:rten=r ve1,/ i n Te.=mairi a: fiCIEt I y

i ri the ce1,.,E= af the ir:nee*F1$r'enti rie arBa, ThE tue re11 irni t ha=. ai so beerr irseC
a5 a diving liqht =iii meti*eE r:iiderttater r.lith nfr r'rcbiErTrs"

UFcrr =eeing t-he i iEht- and rErstnl=irrg iis r,f,,rrFBnerit pert=. Alex i,:arr irs *t I,i5al

*uhbed it the '5eE.t*r Lieht', a name tha.i- has stnrir,

nane-B



iiit=traiian la';rr- ita" iI1

"SEWER LiGHT.- GENERAL ARRANGEMENT
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ILarnr!EL]-i!iE:i--iTt-T;r'.-;Eli-'ui-r1t, in i-he tr.rn rsll r*r'rfi,1,-ir';-r-icin, ti+r ilr-tratEli 'f's*11s ciri*re
i .r_HU- {l-H:r

high rurrpr!t derr'ai'rd. Ij,.rrarEii h;rtt.eries. isr EqLli,riient alllaline rellEi a!''E the
t.ype i:apahle *i sLtrriir-iq i.he r?,-tLrirecl c:Lt!'!'ent, The lie=l.prl{sr{rrariEE i= !}YEn by
{l.esh h;rltEr'ie=.i..ii:icl-r eie uErd {r,r *bnr-rt 4 i-r,-rLiFE at a stretch" t-lred in tliis irlSll

the light ,.+iii r=qr-rii.* iiehi heti*ries ei+;er abtiit i'l hsr-trE af in*ra're time" I{
ii:.r,j r:intinr-r*r-r=i,i, iiie harrrri e= r.ri i l neeC tr, bE '-eFl ac.ed a.{t*r .lhcit.tt ltt hnur:'
.$pare hett*rrrF .-ii-= ie=t carrir-.r iir th* r:,1,JE iii=i,ra : :;Ecgri,j F]!r* *i.PtiI Plpe..;ri.. i----i iL- L-ii -i '--r- J- ir-j- ---J -t thei.l 11fi Efi Li !'1!'iE =CfEl! 

i;'f', in=Ef i_ ii-r F Irir---.iE=, rc.r-l: F] c, ltJb .l!! t.i!t= cr. llu it

rhanqEorler :impii', tip li:e ,;ii iait=i-is= Elrrrif i ir,i': +-he cir'r11! pa.rl,: t then pELlr-

lhe nei.t b.xitE!'iEt rn'i,: the ii,:l-rt-, Ti-;='i rii;i t,ii;ii ;,''r-r-rnatirij j r' il* i*.crnq the
C.nf'r.eft rjii-t-Cl:i,:i-r pii-hCiit- lEiitq',-,1'rifre,-j h; -r1;lit-;., irrLif-ii';Ef EC l'iafrCi=,

lrnhi cir-iti:r-it ri t.iie l-ulci reLi !'Br5iEIt 15 i-il,:'-it r-l-;e 
=arT!E 

a1 the I'li.-[a'f driuen F:;-i
liilht irani tl-r* tji:, hr-rt i,rtthor-rt liie nred to trlrJrr'i arrlLti- hc,t-t rii* t-hin!.:ari be
rhirge4 11 a r'flrnrii* lr;c.*i.iriri, Tli* '.:ei,+ei' i-ight' i= .q.1:.ti .i liqliter r-lriit tha.rr tlie
tX-; ano iE a :;li"lcie rTrcrre riirrlFact,

i;l Tiirse i,rli ,,rnit, Tiie i-iiree i:eii ,-rnit malciit= rhe urittpr-it ui ihE =tandard
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AUSTRALIA

Speleo Spiel 245 (Jan-Feb 1989) This issue contains a list of Tasmania's caves deeper than 100 m (44 caves make the
list, topped by lce Tuhe-Growling Swallet System at -375 m) and longer than 500 m (41 caves score here, rhe longest
being Eit Cave at 16,000 m (?). Also in this issue is the frst documentation of the karst in ttre Mt Cripps area (NW
Tasmania), in which 20 caves have already been numbered and described.

Southern Caver 55 O4arch 1989) After a long gestation this publication from the alternative Tasmanian cavers proves
to be worth the wair The major articles document the discoveries during N{arch 1988 in Rift Cove tJF-341 to take ttrat
cave to -180 m in depth, describe the27A m Honey and Cream extension found n Damper Cave tPB-l] in December
1988 and contain a description of access tracks at Ida Bay.

The Western Caver 28 (1988) This annual newsletter from WASG has two important articles. The firsr is on the
extinct Pleistocene vertebrate sub-fossil remains found in Foundation Cave tAU-28] in Western Australia's south
west corner. The other is the long awaited report from Rauleigh Webb on flow measurements taken in several Nuliar-
bor caves in the early 1980s. The surface velocities measured were quite small, falling into two distinct groups of
around 0.6 metres/minute and 0.1 metres/minute. Paradoxically the flow direction in Weebubbie Cave N-21 was to
the north, where that of the other major lake caves in the Nullarbor was southerly, as expected.
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Australasian Cave and Karst Management Association Newsletter 3 (June 1989) The rnain topic covered is, of course,

the highly successful 8th Cave and Karst Management Conference held in Waitomo, NZ, during April 1989. Other

items of interest are the imminent transfer of Keith Oliver from Jenolan (NSUD to Cutta Cutta Caves G\fD as Ranger-

in-Charge. A draft management plan for this region is presently being prepared by members of the Association, E

Holland, E Hamilton-Smith, A Spate and K Mon The cave nunagement section of the ten year [-eeuwin-Natualiste
National Park Management Plan (Western Australia) is reproduced in full in this issue. The management authority
(Conservation and Land Management Department) is adopting a permit system for all cave users.

EUROPE

Descenr 85 (Dec 1988 - Jan 1989) This issue contains a well presented story, with photos, of an 18 month dig that
paid off. Llanelly Quarry Pat (South Wales) has yielded 1.3 km of hne stream passage. Also in this issue is "First

Aid for Cavers Part I" - a very gCIod introductory piece, a description of more extensions'rrl. Peak Csvern (Derbyshire)

and Kirk Bank Cave (Yorkshire) , and an article on slave units for electronic flashes.

Cave Science _ll.(2) (Aug 1988) The caves of Berry Head, South Devon, and their correlation with past sea levels; the

caves of Chiapas, South Mexico; the incidence of Aragonite rn Daren Cilau (South Wales).

Descent 87 (Apr-May 1989) Opening on a downbeat, Descent reports the death of a caver in Gaping Gill on 26th
F'ebruary 1989. Apparently wearing little more than cotton overalls, he died trying to pass a difficult knot on a pitch

running with snow melt. Other items of interest include a list of significant caves in the USSR (deepest -1508 m,

longest 155 km), more extensions tr, Daren Cilau (South Wales) taking the cave to within 60 m of Agen Allwedd and

First Aid for Cavers Part III - Fractures and Bleeding.

Caves grd Cavine 43 (Spring 1989) The lead item in this issue is a history of a recent discovery in South Wales - the

1.4 km long Llanelly Quarry Pot. Trip reports include an ex@ition to Mexico's Zongilica region in February 1988,

the Queen Mary College expedition to Belize (Central America) in early 1988, which fully explored the deepest cave

in Belize, Actun Zotziha (-152 m), and a nine member expedition to Austria's Dachstein area, during which Orkan
Hohle was pushed to -754 metres. Field guides to Piaggio Bella, a cave system on the French-Italian border in the

Marguareis Massif, and the caves of South Nordland, Norway, are followed by two reports from China. One of these

was a reconnaissance in Tien Shan (Xinjiang Region, NW China) and SW Guizhou Region in South China.

Caves and Caving 44 (Summer 1989) This issue opens with a rundown on the history of exploration in Holloch
(Switzerland) Europe's longest cave ar 137 km. This is followed up by an expedition report from the Mulu '88
Expedition (Sarawak) during which the significant l0 km Blackrock Cave was discovered. Many expedition reports
from Northern Spain (Matienzo '88, the Oxford University 1988 trip to the Picos de Europa, a recce trip to Torre
Blanca in the central Picos, and riiving below the Picos de Comion) are in this issue. Steve Round gives a brief but
full report on the death of a caver in Gaping Gill during February 1989; Hugh St Lawrence talks of the massive
damage being done to caves and tracks to caves in Yorkshire; Al Warild's book "Vertical" is given a good review and

the international section indicates that Bulmer Cavern (South Island) is again the longest system in New 7*aland at
27 .4 k{n.

Cave Science 15(3) (Dec 1988) This issue is all about Norway's caves. It covers the geology, geuno{phology, hy-
drology, sedimentology and age of Norway's caves and karsr There is also a hisory of cave exploration in Nonvay,
and, squeezedin at the back, an article on early cave photographs lM0-1860 taken in South Wales (UK).

!! Grottesco 48 (1987) (In Italian - summary provided by G Grusovin, VSA) The title of this publicuion is a play on
words. It derives its name from "la grotta" meaning "the grotto". "Il Grottesco" translates as "[he grotesque"! Il
Grottesco is published by the Milanese Speleologists Association. The anicles cover the following: the hisory of the
club (90 years); lengthy descriptions and maps of caves; details of temperature and humidity in numerous caves; SRT
gear; scaling poles; the expeditions to Austria ('87), Ecuador ('86) and Spain ('85). A couple of light articles include
a dialogue one might encounter at a dig or whilst looking for leads and an amusing piece on inter speleo club politics
and the individual.

Guida alla speleolosia nel Regqiano (Feb 1988) (In Italian - summary provided by G Grusovin, VSA) In this publica-
tion several aurhors have contributed articles on the speleology of the Emilia-Romagna province of Italy. The topics
include history of research in the area; the formation of dolines and underground passages; a study of minerals found
in the iuea; aspects of cave ecology; fauna and flora; safeguarding the cave environment from polluted water and
several others. The publication has colour photographs, diagrams, maps of the cave region as well as some of the
caves. It contains a useful glossary of Italian caving terms including "scallop" and "wqlthering". One of their mouoes
is "Take photos only. Leave footprints only. Kill time only."
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USA

NSS News 47(1) (Jan 1989) The feature article for this month's issue is the DC Jester Cave System,a series of caves
in gypsum located in the southwest corner of Oklahoma. The explorarion history, geology, biology and paleontotogy
of thecaveareallcovered. Thelongestcaveis JesterCave itself atjustover 10km. Alsointhisissueisareportby
Jeanne Gurnee on the mid 1988 visit to Canada and the uS by three Russian speleologists - glcsnosr lhrough caving!

NSS News 46(12) Part II American Caving Accidents 1987. Four people died while caving in America in 1987.
Two were killed trying to ascend a shafr with a waterfall in flood, one drowned trying to free dive a sump with a
snorkel and the fourth died doing a hand over hand descent of a 30 metre shaft, using only 9 metres of rope! Many of
the serious injuries in 1987 resulted from cavers falling, or dislodging rocks - perhaps the "cave softly" motto has lost
its punch? In the SCLTBA section of the report, these are eight deaths - all resulting from open water tlivers atternpting
cave diving, almost all without a guidehne.

Compass and Tape 0(3) 0Minter 1988i89) A simple methoci of accurately measuring the depths of long shafts is
described, using the 1977 survey of the 160 m and 215 m deep Prcvatina (Greece) shafrs as examples.

Speleonics 12 (Apr 1989) in this issue Ron Allum describes how his cave radio (inductive rype) was used [o reassure
would-be rescuers, and to co-ordinate the digging in thc P*nnikin Plains Cave incident (Nullarbor, Australia) in
Decernber 1988. Other ardcles include items on cave lccating methods using ground ccnductivity, capacities of
primary cells and a summary of a cave rescuc tclephone kil

i{SS News 47(2) Geb 1989) This entire issue is given over to ardcles on cave cleaning and cave resrorarion. Many
US cavers are giving up their weekends to help cave managers reverse some of the mistakes of the past. Of interest
are the various techniques for removing graffiti, in particular a CO2 powered hyfuoblast to aid the removal of spray
paint.

NSS Nqws. 47(3) (Mar 1989) A small team of Arnerican cavers spent 12 elays expioring and surveying the caves of
the Chiqutbil System on the border of Belize and Guatemaia, Central America. A similar expedition to British
Columbia, Canada, is also described during which l2 cavers explored many small blind shafts and holes in the Bastille
karst field. The most significant find was Tier Duct aL 431 metres long. An article descnbes rhe fight to prevenr.
construction of a Superconducttng Super Collider on a Tennessee kant area, which contains biologically significant
caves.

NSS News 1{(4) (Apr 1989) The main article consists of a repon on the combined American-Rumanian expedition to
the caves of Transylvania (NW Rumania) including the r+'orld ciass Piclra Altarulai. Also in this issue is the index for
Volume 46.

NSS News fl(5) (May 1989) The whole of this issue is taken up with the history of the discovery, explorarion and
mapping of Nffi Canyon Cave (Utah), the USA's fifth decpest cave at -355 mer.res.

Nvlon Highwav 28 (July 1989) Many articles in this issue suggest ways to improve the standard ropewalker sysrem
used by most US cavers. A detailed article on just what concenLrarion of 'Downy' fabric softener.u6es nylon ropes
to lost srength is followed by a very analytical article on various bobbin type descenders (ttre author describes l3,all
from his own collection!). An article entitled "The Rope Hopper - an American Frog" describes a "new" versatile
system involving frog&opewalker conversion. [The system described has been used in Australia since at least 1984.]
An article from Speleonics 11 has been reprinted (with additions) which covers technical aspects of bauery powered,
heavy duty hammer drills for bolting in caves. The issue winds up with a ferv items on safety, including double
independent rope tcchnique and what to look for in gear.
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The Best just got Better

NEW !

BLUE, WATER II PLUS
ak Greater Margin of Safety
{< Higher Resistance to Abrasion & Cutting
* Low Shrinkage
* Flexibility even after it is washed
* No Spin

Abrasion Resistance

Rope Type: 11 mm (7116") diameter

Construction: Static Kernmantle

Elongation at failure: Zl7o
Elongation under 90 kg: < lVo

Safe lVorking Load: 375 kg (8001b)

Cold lVater Shrinkage: SVo

- retains flexibility after rvashing
(Other brands are typically 12-L59o)
TIIAA Knot Test:

Colour:
Material:
Sheath:
Core:

Gold with BIue Stripe
1002 high tenacity nylon
double tlvisted cable
double twisted cable

Tensile Strength: 3000 kg (6,6001b) 
I

Rope Sheath Failure Total c1'cles to Failure

BLUE WATER II PLUS 16 452

BLUE, WATER II 45 98

Static Kernmantle 10 92

Three Strand Laid no sheath 74

BLUE WATER II PLLIS has a greater safety margin
than AI\Y other rope of its diameter and type of
constructiotrr higher resistance to abrasion and
cutting, low shrinkage, and it still retains flexibility.

Ask for it in your local Outdoors Store
Exclusively Distributed in Australia by Spelean Pty Ltd Ph (02) 264 2994 Fax (02) 264 2035
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