


APPENDIX II 
THE ELDER HUXHAM'S ACCOUNT OF 

STALACTITES AND A CA VE AT CATTEDOWN 
(from Philosophical Transactions, vol. 43, no. 474 for June-Dec. 

1744, pp.207-211, published in L 746) 
XVII. A Le tt e r f rom John Hu xham. M.D . F.R.S . to Cro mwe ll 
Mortimer. M.D. Secr. R.S . servin g to accom pan y on Account of the 
Case of one Hannah Hitchcock. one of whose Ureters was grown up: a 
Present of a bea utiful Stalactites , now in the Museum of the Royal 
Soc iety: and a Draw in g of an ex traordinarv Cal culus taken out of the 
Bladder of a Boy. 

Dear Sir. 

In the Box also I have sent one of the more remarkable Stalac tites I 
ever saw. Perh aps it may be a Curiousity even to you. - It was found 
in a Cavern . that was discovered amidst the vast Marble Rocks at Cat
down near Pl ymouth. - It hung perpendicularly from the Top of the 
rocky Cavern , and was a cy lindrica l Tube of twenty Inches long at 
least; but was unluckily broke into se veral Pieces in Bringing to me. 
This I have se nt was by much the longest of them: but Mr. Long (the 
Master of the Quarri es) ass ured me th e Wh ole was above twe nty 
Inches long, and quite cylindrical , and quite holl ow. - [ went to the 
Cave the nex t Day. and found fi ve or six of such Kind of Tubes. but 
none above two Inches long. - They all sprang fro m broad. hollow. 
protuberating Basis, in some sort as a Nipple ari ses from the Breas t. -
These also were cylindri cal and holl ow. - There we re in the same 
Cavern many other Petrificati ons. whi ch had formed a kind of holl ow 
Pil asters against its Sides : and also several large solid Masses . whi ch 
arose from the continual Dropping of the Petrefying Water through the 
Crev ices of the superi or Roc k. - These all afford very good Alabas ter. 

Pl ymouth , Sept. 20. 
1744 . 

Dear Si r. I have the Honour to be 
Your much obliged. and 

obedient humble Servant. 

J. Huxham 

APPENDIX III 
RECORD OF THE YOUNGER HUXHAM'S LETTER 

ON A CA VE AT WEST HOE BEING READ 
AT A MEETING OF THE ROY AL SOCIETY 

ON 28 APRIL 1774 
(from Journal Book of the Royal Society, 

vol. 28, 1774-1777 p.69) 
A description of a cavern near Plymouth in a letter to the Revd Dr. 

Horsley S.R.S . by the Revd Mr Hu xham F.R .S. was read . 
Thi s Lett er contains Mr Hu xham's Obse rv ati ons on a cave rn or 

rath e r nes t o f cav e rn s . ly in g near several Marbl e Qu a rri es . & 
acc identall y found unde r a pl ace ca ll ed Wes t-hoe . The seve ra l 
incrustations. petrefactions & Stalactites. which Mr Hu xham observed 
in th ese Cave rn s . are desc ri bed by him as very s in gular Lu sus 
Naturae. He di sco vered in th em th e re presentation s of Fes too n 
curtains with alabaster Fringes. a cascade with three falls, transparent 
flitches of bacon, two or three kinds of fish . apples , a giganti c hand 
&c, The descripti on of these and st ill more ex traordinary appearances 
must be re fe rred to the paper itse lf. 

Thanks we re orde red to Mr Hu xham for thi s Communication. 

APPENDIX IV 
THE YOUNGER HUXHAM'S UNPUBLISHED 

LETTER ABOUT A CA VE AT WEST HOE 
(from Royal Society Letters and Papers, 

Decade VI, No. 51 ) 
For The Revd. Dr Horsley 
[annotated] Description of a Cavern near Pl ymouth by the Revd J. C. 
Huxham. 
Recd March 5th 1774. 
Read April 28 1774 
Not to be printed. 

Revd Sir . 
Camberwe ll Marc h 5th . 

Whilst I was in ye West last spring, J sa w at Plymouth under a 
P lace call ed the West Hoe. (w here there are several large marbl e 
Quarries,) a Great Cavern , or rather a Nest of Cave rns acc identally 
di scovered by ye workmen of ye Quarry , the Inside of wch: was so 
curious & uncomm on, that I imag ine my lay ing be fore our worthy 
Soc iety ye best account I cou'd give of them, mi ght not prove quite 
unacceptable, & shall now enter upon it accordingly. 

The first Cavern you go into is upon a Leve l with ye sea Beach, & 
ye Enterance into it is from the wes t. Thi s may not improperl y be 
styled the Antechamber to ye Rest; the Breadth , & Length of it is 

about 14 feel. & ye upper Part , wch: is concave. is covered over with 
vari ous Petrifi cations, & Incru stati ons; but as there is nothin g very 
strikin g in ye Figurc. & Form of th csc. or different from wI: is 
comlll o nl y fou nd in such subt erra nco us Cav iti es. I sha ll take no 
furth e r noti ce o f them. Two. or threc fee t be low ye Ca ve rn ju st 
mention'd. you descend in to another of double ye cx tent. & a Greater 
Height. Thi s being lighted up with some candles ex hi bi ts to yL view. 
one of ye Ill os t curi ous, & bea ut ifull Lusus naturae. in so great a 
vari ety of Form s. that ye most Romanti c Im agination is scarce ly able 
to form an Idca of it. In one pl ace. you see a Represe nt ation of a 
Fes too n Cu rtai n. wch is exec ut ed in such a no ble, & masterli ke 
manner. as defics the utmost Efforts of any Human Art. The Boldness 
of ye Fo lds. & ye Ease with wch: the Curtain hangs, is inexpressive ly 
strikin g. & a Fringc at ye BOl\om of two inches deep. fo rmed of 
exceedingly white Al abaster representing silver Fringe, com pleats & 
bea utifics thi s whole piece of Imagery. In another pl ace, you behold a 
very natural. & pleasi ng view of a Cascade. havi n~~ three Fall s: where 
the Co lour of ye Rock . as we ll as ye stream. we n: fa ll s ove r it. are 
pictured with ye same propriety, & justncss . In other parts of ye same 
Cavern , you are entert ained with strong Representati ons of Figures 
li ke to Flitches of Bacon. some parts of wch: are transparent , two, or 
three kinds of Fi sh, some very regul arl y shaped Apples . with wI: is 
co mm onl y ca ll ed th e Eyes in ym:. th e Represe nt ati on of a large 
Gigantic hand . cons isting of fo ur Fingers. and a Thu mb. by ye vul gar 
ca llcd ye Hand of Magog, several Gothic Pillars. & a great number of 
Beautifull stalac tites. & other Petri ficat ions. Another Curios ity which 
dese rvcs to be parti culari sed is thi s. th at at ye farther End of thi s 
Cavern is a Plano-Concave Enterance of nearl y 3 fee t in length. & ye 
samc in Breadth , wch from it s likeness to an Oven is called by that 
name. In thi s Pl ace you have ye pleasure of seei ng several Groupes of 
petrificd miniature Figures placed in a circ ular Form, some of wch: 
represent men, others Trees. They arc placed altern ate ly, & if ye 
spectator did not know. that the whole was onl y a Lusus narurac, he 
wou' d certainl y pronounce it to be ye work of some very ingeni ous 
Arti st. One of ye Figures, wch: stand s in the Center of one of ye 
Circul ar Groupes. & wch: is larger than ye rest appear to ye Eye to be 
dres t in ye Roman Toga. & ye Habit is exceed ing ly we ll done. The 
Las t Thing wch: I shall take notice of as being curi ous in thi s natural 
Pi ece of Workmanship is, that close adjoining to ye oven, wch: has 
bee n menti oned. therc is a Fi gure . wch: is a ve ry good. & natural 
Rep rese ntati on of a Co ppe r with a Pipe let int o it . as if fo r ye 
conveyance of water - J am, Revd Sir. yL Obedl 

Hhl Serv: t J. Corm : Hu xham 
1774 
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CAVE SC IENCE Vo l. 20. No.3 . Deccmber 1993 
Transac lions of Ihe Brilish Cave Rescarch As;,ocial ion 

Moonmilk mineralogy in some Romanian and Norwegian caves 
Bogdan-Petroniu ONAC and Lucretia GHERGARI 

Abstract: Ten different moonmilk sam pl es co ll ec ted in nin e caves from Roman ia and Norway wc rc 
analysed in ord er to de fin e th e ir mine ral og ical and crysta ll og raphi ca l features. Us ing polarizing 
microscopy, X-ray , SEM and TEM tec hniques we identified the fo ll owing crysta l morpho logies: fi brous. 
acicu lar , prismatic and fibrous- lamellar: th ese were ascribed to tw o diffe rent s ituation s: calc itc 
pseudomorphs aft er aragonite or va terite and calcite paramorphs after monohydroca lcite . A tern ary system 
to diagnose va ri ous types of moonmilk is proposed. 

GENERAL DATA 

The term Moonmilk describes white, sometimes ye llowish. nan no
or mi croc rysta lline depos its made up of ac icular aggregates, which 
usua ll y show simi larity to th e we ll-know n porous. ske leton-like 
texturc of palygorskite. Moonmilk deposit s ge nerall y contain a hi gh 
amo unt of water (>52 %, Onac. 1993) whic h can be compl ete ly 
e liminated by heatin g and late r re-abso rbed. Moonmi lk normall y 
appears as "plas tic" deposits whi ch cover cave wall s or other calcitic 
and nonca lcit ic spel eo th ems. It o ft en can also form f1o wsto ne, 
draperies. sta lactites . stalagmites. helictites. rimstone. and even cave 
pearls. 

Defi niti o ns of moo milk in c lud e the physical macroscopic 
appearance as we ll as the character of deposits. 

Commonl y. the chemical composi tion of the moonmilk is calc ite, 
but the presence of other carbonates . as we ll as of some sulphates and 
phosphates has been mentioned by different authors (Hill & Forti. 
1986; Bernasconi ( 198 1) and Fischer ( 1993) proposed the term of 
" p las t ic white mass" or pseudo-moonm ilk to be used fo r a ll 
subterranean two-phase systems of which the calcit ic or non-calcitic 
solid phases are less than 90%. In their op inion the term mool/milk 
ought to be applied on ly for wh ite plastic masses with the solid phase 
cons isting of at least 90% minera log icall y verified ca lci te. 

As long as th e microc rys ta lline deposits. irrespective of th eir 
composition, represent a we ll defined type of speleothem. we consider 
it more useful to keep the term moonmilk without limiting the number 
of minera l phases whi ch form it. 

In respect of th e genes is of the moonmi lk severa l theories have 
been put forward (see Hill & Forti . 1986). 

Complex crystallographical and mineralog ical observations have to 
be made in order to exp lain why completely different mineralog ical 
assemblages depos ited from solutions with va riou s ani o ni c and 
cationic compos itions adopt such simi lar textures . 

On the basis of several samples co llected from different Romanian 
and Norwegian caves (Table I). the present paper will appraise on one 
hand th e co mpos itional diversity of moo nmilk deposits formed in 
similar thernlodynamic conditions. and on the other hand the fact that 
moo nmilk depos it s with simi lar structu re ca n form in diffe rent 
thermodynamic cond itions. 

Table I. Localion and II/ineral paragenesis of III I' samples. 

Sample Cave Minerals 
764 A* H ydromagnes i te, aragon i te 
767 A Ca lcite 
765 B Gypsum. calcite 
763 C Calc ite 

L Humpleu Ca lCite. monohydrocatclle. 
vaterite 

776 Lucia Midi Ca lcite, vaterite, aragonite 
777 Luc ia Mica Ca lcite. aragonite 
778 Luc ia Mica Ca lci te. monohydrocalcite 

25 Barsa Glacier Ca lcite 
39 Scarisoara Glacier Ca lcite 
33 Piau'a Altarului Ca lcite 

* CC/I 'es A. B, Care silualed in Nonl"ll\": Ilieir IWllies and locolion are willilieid 
fo r COI1SelTaliol7 reasons. . 

The m ineralogica l and c rys tall og raph ica l st ud ies re ly o n 
morphological and composit ional obse rvations made through scanning 
electron mi croscopy (SE M) and transmission electron mi croscopy 
(TE M). The opti ca l properties o f crys tals larger th an 2 f.lm were 
determined using a polari zing microscope. while structural data were 
obtained using X-ray analysis. 

All the caves we sampled in Norway are situated north of the Arctic 
Circle (Nordl and fylke) bei ng deve loped in calci ti c and do lomi ti c 
marbl es of Cambri an-Siluri an ages (Lauritzen. 1988) . Their physical 
characteristics arc: temperatures <8°C, high humidity (95- 100%) and 
good venti lation (Onac & Farcas. 1992). 

The Romanian caves whi eh provided moonmi lk sampl es are 
developed e ithe r in marbl e or ca rbonate rocks o f differen t ages, 
(Pa leozo ic- Mesozoic). loca ted in th e Bih o r Ma ss if-Ap us e ni 
Mountains (Fig. I). 
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Figllre I. Localioll of SOli/pied cOI'es Fom ROl1lania. a: HIIII/plell Ca\"e: b: 
Piall'O Allemilli Co\"e: c: BOI".I(l Glacier Ca\"e: d: Scarifisoart/ Glacier CC/I'e e: 
Lllcia Mica Ca\"e. 

MINERALOGY OF THE MOONMILK SPELEOTHEMS 

The moonmilk samples we anal ysed can be grouped in two types 
according to their chem ica l compos iti on: sulphate-dominat ed and 
carbonated-dominated. 

Sulphatic moon milk 
gyps um + ca lcite (samp le 765b) 

When dry. the samples have a whi te powdery cons istency and are 
mad e up by lame ll ar microcrystals with s ilk y lustre whic h form 
delicate aggregates hav ing different habits and sizes (0. 1-1.5mm 0). 
All these mi crocrysta lline agg rega tes appear rapidly and disappear 
eq uall y as fast . Large gra ins with dull lustre ascribed to calci te can be 
seen wi thin these aggregates . 

The norm al X-ray spec trum and th e secondary X-ray em i. sion 
spec tra obta in ed us in g th e ene rgy detecto r (E DX ) on a sca nnin g 
electron mi croscope showed the presence of two mineral s: gypsum 
and calci te (Fig. 2). The higher int ensity of the (200) line of gypsum 
(comparative with an un oriented samp le of spectrum ) is due to the 
preferential orientation of the lame ll ar crystals which are deve loped 
paralle l with the face ( 100). Und er the po lari zing mi crosco pe th e 
gypsum lamellae are prac ti ca ll y isotropic because the angle between 
the opti c ax is and the norm al on ( 100) is very small (8 0

) . The lamell ae 
are para llel to (100). elongated after the c-ax is. somet imes also after 
the b-ax is, showing lame ll ar twins afte r ( 100) or int erpenetrat ion 
twins. 

1m 
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The calc ite found in this sample came from bedrock and consists o f 
gra ins w ith corroded edges o r small pi eces of spe leothems affected by 
d issoluti on. 

O bv io us ly , th e c rys ta ls ' mo rp ho logy s how th at gyps um is a 
neomo rphic m inera l whi le the calci te appears as re lic t c las ts w hi ch 
d id n ' t reac t w ith s ulphu ric ac id ge nerated by th e ox id a ti o n of 
sul phides (e.g. pyrite). In conclusion, in sample 765 b both neomorphic 
gyp um and calc ite re licts a re present. 

SEM. Gypsllm lamellar crvsflIls del'eloped parallel (() (100). Weak elollgatiolls 
ajier c alld h-axis call also he se(,lI. 
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Carbonatic moonmilk: Noncalcitic moonmilk 
hydromagnesite + aragonite (sample 764) 

A sample of white. mi crocrystalline aggregates was collec ted from 
be hin d so me "gypsum balloo ns" (On ac & La uritze n, 1994 ). T he 
aggrega tes di spl ay a co ll oform appearance building up c lu s te rs o r 
irregula r fo rms with rounded surfaces. M acroscopic , the aggregates 
di splay dull lustre, but , when magnified up to 20x, f ine depos its with a 
s il ky lustre can be seen. 
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Fig ll re 3. EDX spc('//'llm of "'iIite lIIicl'Ocrv.I'tallille aggregare.l' (sample 76-1, 
No/'ll'(lv). 

T he hydromagnes ite (90%) (Fi g. 3) fomls ve ry thin scaly crysta ls 
(0.00 I xO.O I mm) with symmetric ex tinc tion and pos itive e longation 
(N-y II b). being arranged in the shape of sheafs. Mirro r- image tw ins on 
( 100) w ith e longa te lame ll ae al ong the c-ax is have also been observed. 

The a ragonite c rystal s (0.007 xO.02 mm) are be tte r developed than 
th e hydro ma gnes it e c ry s tal s. Us uall y they are aci c ular , fo rmin g 
radi ating g ro ups. T he c rysta ls have strong re lief, strong bire fringence 
and negative e longation. Both mine ra ls have a primary o rig in . 

Calcitic moonmilk 
T he moo nmil k with a ca lc iti c co m pos iti o n is by fa r th e mos t 

common. Macroscop icall y a ll calcitic moonmilk samples look very 
s imil a r but SEM and T E M analys is showed several mo rpho log ica l 
d iffe re nces fr o m o ne sa m p le to ano th e r as a res ult o f var io us 
the rmodynamic conditi ons o f moonmilk genesis. Three ma in types of 
ca lciti c moo nmilk can be desc ribed from a m orpholog ica l po int of 
view : 
a) F i bro lf s- Iame lla r ca lc it e pse udom o rphi s m a f te r 
monohydrocalci te . 

Thi s type was found in the Humple u Cave, associated with ca lc ite 
megascalenohedra c lose to the cave entrance, as well as in the Room 
of Wonders where it fomls an impress ive flow. The sample from this 
latte r occ urre nce di splays an inc ipi ent phase of evolutio n show ing 
both jell y- like and c rysta lli zed components. The first one consists of 
hydrated calc ium carbonate which conta ins vate rite. monohydroca lc ite 
and poorl y c rysta ll ized calc ite while the second one (fibrous- lame ll ar 
aggregates) is made up of the same minera ls but the quanti tati ve ratio 
is in the favo ur of ca lc ite a compl e te spectrum ca n be no ticed fo r 
ca lc ite. w hil e monohydroca lc ite, va te rite and a ragonite seem to be 
s ubo rdin a te ( incomple te spectrum d ue to th e small qu antity) . T he 
amorphous phase was detected between the peak s II ° and 17°0. 

The sample on whi ch we perfonned T EM analys is shows fibrous
lame llar c rystal s which are a lmost transparent in an e lec tron-bea m, 
hav ing c lear stra ight edges . w ith equal thickness . During exposure to 
the e lec tron-beam . the lame lla r c rysta ls often suffe r local wate r loss: 
th ese pec uli a r zo nes m odify the ir transpa re ncy . become d iffuse
shadowcd . and the ir arrangeme nt is usua ll y di agonal to the c rys ta l 
e longati on. Our observati ons lead to the idea that monohydroca lc ite 
c rys ta ls w ith fi b ro us -I amc ll a r hab it fo rm fir s t b ut. g iven the ir 



SEM. Lamellar iJydromagl1csilc: Ihe la/JIcllae arc dCI'cloped parallel 10 (100). 

instability they rapidly change into ca lcite (Onac. 1993) . 
Small quantities of aragonite made up of alternating twins (usuall y 

polysynthetic) are also to be found. 
b) Acicular-prismatic-paramorphs of ca lcite after aragonite 

Moonmilk made up of crystal s. which are in fact paramorphs after 
aragonite (Onac & Fa rcas 1992). represent the majority of our studi ed 
samples. 

The morpholog ical types of paramorphi sm can be div ided into two 
group s; the first one is represe nt ed by moonmilk form ed from 
solutions free of impurities (crysta ls with few dislocat ions; sampl es 
767 , 776, 777 , 778) . The crysta ls have an acicular habit, elongated 
along the c-ax is; th ey appear si ng ly or twinned afte r ( 100) (F ig . 
4a ,b;C). On the TEM it is hard to obse rve the twins whil e in SEM 
images the twinned crystals are eas i Iy noticed due to a continuous 
shadow parallel to the re-entrant angle line. 

To the second groups (samples 39. 763) we ascribed crys tal s hav ing 
acicular to prismatic habits; most of them di splay pol ysynthetic tw ins. 
In thi s group, the crystals are elongated along [ III ] (Fig. 4d) or 11 0 I] 
and not aloong the c-axi s; some crystals have a bladed shape after 
(0 I 0). Interes tin g inte rgrowth twin s made up of fin e lam e llar 
polysy nth etic twinned crys tal s can also be found . A rare type of 
twinned crystal s appear as rhombi c pl ates parallel to ( I 10), outlined 
by ( 121) faces and deve loped in direction of [II I] (Fig. 4e). 

The differences between the two morphological groups are ca used 
by the crystall ization conditions. Polysyntheti c twi n growth is ca used 
by the high density of dislocations ge nerated by impuriti es which 
disturb the crystallization medium. 

TEM . Parriallr pselldoll{orphosis of calcile "f'cr I1lOlIo-/n'c/rocalcilc-MI-IC
Uihrolls- Iam ellar aggregalcs) "lid po/rsrllliJelic III 'il1l1ec/ aragollilc (Ag): 
.r / 0 ,000. 

Calcite formed posterior to the moonmilk depos ition often leads to 
conso lidation (ce mentation ) of the former moon milk aggregates 
(fibrous-lame ll ar , ac icular , prismat ic crystal s) in form s of crusts 
(samples 25 , 776. 777. 778). 
c) Microal7l1111ar 
A drapery- li ke flo wston e mad e up of calcitic moonmilk has been 
in vesti gated in PialI'a Altarului Cave. SEM and TEM analysis showed 
an aggregate consisting of pierced grains or annu lar fragments. Thi s 
Illoonmilk spe leo th em co ns ist s of unidentifi ed nann oplankton 
fra gme nt s co min g from a wea th e red lim es tone with bio logical 
components, 

Unlike the moonmilk types described abov e which have bee n 
precipitatcd directl y from supersatura ted so lutions (neomorphi sm) this 
las t type of moonm ilk is just a weathering product with a res idual 
origin. 

CONCLUSIONS 

Th e moonmilk samples we studied are genetically of both 
neomorphic and res idual origin. 

The neomorphi c moonmilk sampl es were composed of gy psum , 
hydromagnes ite, monohydroca lcite, vater ite, aragonite and calci te. 
T he fo ll owing crys tal morph ologies: fibrou s, fibrou s- lame ll ar , 
prismatic, ac icular-prismatic . scaly- like and micro-annul ar were found 
to form ca lcitic moonmilk in both Romanian and Norwegian caves, 
These morphologies are not actua l caLcite morphologies but represent: 
- ca lcite paramorphs after aragon ite or vaterite, and 
- pseudomorphism of calcite after monohyd roca lcite. 

The fo ll ow ing mechani sm by whi ch fribrou s- Iamell ar or ac icular
pnsmatlc ca lcite crys tal s (forming moo nmilk speleothems) grow is 
proposed: 

(nCaCO, - mH20 )g<I --+ CaCO, - H20 --+ vateri te --+ calci te 
. , CaCO, (aragoni te) --+ ca lcite 
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SEM. Cal";le parolllorphosis olin aragollile , The aciclliar crys{(Ils are 
£Ie, 'eloped parallel lI 'ilh Ihe c-axis, Mirror-illlage ""ills call he seen (salJlple 
767) 

The invest igat ions carried out on different moonmilk spe leothems 
formed of micro- and nannocrysta ls wh ich retain an important amount 
of water, suggest that different chemica l compos itions and origins can 
be ascribed even if their macroscopic appearances are very slInilar, 
Because of this we consider it useful to keep the term moonmilk, 
which, after laboratory studies. can be shown to have compositional 
(ca lcitic. gypsiferous. a,s,o,) and genetical (neomorph ic and/or 
residua l and/or biogen ic) characterist ics , 
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Microalllllliar (/lid anglliar calcile crl's{(Ils (bioc/{lSIic) x2.500, 

To define the boundari es of the pure types of moonmiLk we suggest 
thc va lue of 80% and not 90% as Bernascon i ( 1981) and Fischer 
( 1993) proposed and the names in the ten fie ld of our ternary system 
to be: I: neomorphic; 2: biogene; 3 : res idual; 4 : neomorphic + 
biogene: 5: biogene + neomorphic; 6: biogene + res idual ; 7: res idual + 
biogene: 8: res idua l + neomorphic: 9: neomorphic + residual ; 10: 
neo-;;'orphic + biogene + residual (Fig, 5) , 

[m] 

Fi~lIre.J , ParalJlorphism of ('(I1n'le af/er amgollile: a : sil/gle cr."slOl elollg(l/e(/ afier Ihe ('.-axis: h+c: tH'0 or /1/ore cr."slOls IlI'il/lled ajier ( 110): d : polvsl'lI lhelic Mins: 
Ih~ ('1'1',1/111,\ lire dOl/glllld aji('/' 1/// j. c: r/lOlllhic 1'/1111',\' pam lie! /() (110 ) lIlId dl'l'e/opl'd 11/ d,rCCIIOI/ of 1///1 · 
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Figure 5. Ternary diagram showing rhe generic Types of 11l00nmilk. Each dor 
represents a sample. 
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Forum 

Readers are invited to olTer review art icles. shorter scicntific notes. comments 
on prev iously published papers and discussions of general interest for 
publication in Ihe Forum sect ion of Cave Science. 

THE PALYNOLOGY OF CA VE SEDIMENTS 

S.,}.GALE 

In their recent discussion of the application of phytolilh analys is to 
cave sediments, Thompson and Maloney (1993) remarked tha t ' It is 
generally accepted that pollen preservation is not good under, calcareous 
conditions ... '. Th is misconception has probably been fostered by 
statements to this effect in tex tbooks on po ll en analysis. Faegri and 
Iversen ( 1975, p.180). for example, have written ' ... pollen grains. 
may be rather badly corroded in alka line deposits. even if preservation 
condit ions in general have been favourabl e.' Yet numerous stud ies have 
clearly shown that pol len and other organic-walled microfossi ls may be 
preserved in ca lcareous env ironments . Thus . Davey ( 1969) obtaliled 
palynomorphs from the Cretaceous Chalk, Turner (m Kerney er al., 
1980) recovered pollen from calcareous tufas and Bastlll ( 1979: 1982) 
has extracted pollen from carbonate speleothems. 

It is undoubtedly the case that pollen may not be preserved in highly
oxid isin" aerob ic environ ments. but such env iron ments shou ld not be 
confused with those that preva il under calcareous cond itions. Indeed, 
caves contain a wide range of depositional environments in which 
aerobic and oxidising condit ions are not present. 

The misconception that pollen is not preserved in cave sedimen ts 
may be a result of the low pollen influx into caves and the difficulty of 
extract in g spa rse quantities of poll en from Inorganic sed lill ents. 
Workers using extraction techniques developed fo r use on organ tc 
sediments such as peats have frequently found it difficult to obtalll 
pollen from inorganic material. However. advances in sample extraction 
techniques (see , for example, Hunt, 1985) have allowed pollen to be 
rapidly recovered from large samples of mineral sediment, making tt 
possible to produce pollen diagrams based on large counts of pollen 
whi lst sti ll maintain ing a close sampling interval. The success of tht s 
approach may be demonstrated by the ex istence of cave pollen diagrams 
which display comparable patterns to those of diagrams from surface 
sites in the area (see , for example , Gale and Hunt , 1985; 1990). 

There is a laroe literature on the pollen analysis of cave sedi ments 
wh ich may be ut.:tamiliar to many palynologists. A pattial review of th is. 
is provided by Hunt and Ga le (1986), wh il st a use ful re vtew ot 
taphonomy and the palynology of cave sediments is given by Coles er 
al. ( 1989). Other rece nt work includes that of Scott ( 1987) , DaVIS 
(1990) and Ga le er al. (1993). 
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REVIEW 

CA VING EXPEDITIONS ed ited by Dick Willi s, publi shed jointly 
by the Ex ped iti on Advisory Centre . Royal Geographical Society 
(Kensington Gore. London SW7 2A R) and the Bri ti sh Cave Research 
Association. 3rd edition 1993 . 169 pages. ISBN 0-907649-62-9. Price 
£10. 

Some two dozen overseas caving expeditions leave UK each year 
and they have bui lt up a record of discovery and investigation which 
no other coun try can equal. The World's largest caves in the Gunu ng 
Mulu National Park of Sarawak have been the prize di scovery , but 
vast cave systems have been exp lored in Papua New Guinea, China. 
Mexico, Iran. Russia . Canada. South America and , closer to home. in 
Spain, Austria, Norway and other parts of Europe. 

By chance this book arrived. with a request for review , at the same 
ti me as the annua l crop of app li cat ions to the Ghar Parau Fou ndation 
and the Sports Co unci l (the latter be in g vetted by the Ghar Parau 
awards comm ittee on behalf of the National Caving Association). so 
as a Trustee of the Foundation and a member of the awards committee 
I have been able to take a broad view. 

The book its e lf is an exce ll ent survey of the problems and 
possibilities for caving expeditions overseas , with chapters written by 
23 experts in the subject. As a 3rd edition , opportun ity has been taken 
to iron out a few shortcomings in earlier ed itions, so there is little left 
for me to cr itic ize, except that the section on Cave Survey in g is 
perhaps too long and too detailed for a book such as thi s. Even so , 
having just read the Ghar Parau applications, I wonder how tnany of 
the app licants have looked at this publication or its earlier edtt lons as 
there is little evidence in some application s. As a res ult some 
comments ar ise. 

Personnel: the book em phas izes tha t moderate s ized parties 
acco mpli sh far more than large ones . yet some app lications are for bus 
loads of 40 or more. Some of these seem to be largely students with 
very limited experience. Perhaps organi zers should think much more 
careful ly about the wisdom of tak ing such large groups into strange 
environments where quantity of personnel does not mean qualt ty of 
results. 

Speciali sts: the book rightl y stresses the need for specia li sts who 
can interpret the geo logy and geomorphology but so often the onl y 
oeoloo ist li sted on the appli cation is a seco nd year undergraduate 
~hos; ex pertise is unli ke ly to be enoug h fo r full app rec iati on of 
complex geology. As an example , some of the deep Austri an caves 
favoured by many expeditions are with in highly tecton ized limestone 
masses within the Alpi ne fold belt. but in the exped ition reports I have 
seen little attempt so far to out line the geomorphological evolution of 
the caves or to relate it to the geo logica l structure . Sim ilarly, many 
expeditions list speleo-bio logy as one of thei r aims, but the only 
bio log ist among the pe rso nnel is an undergraduate wi th very littl e 
ex peri e nc e of co ll ecti ng or of taxonomy. And, as the book 
emphas izes , gett ing specia lists to identi fy the bugs collected tS a battle 
not helped by the progress ive conversion of our national museums 
into ed ucational fairgrounds . 

Presentation and representation: the book does not make th ese 
points stron gly enough. To take some of the current Ghar Parau 
appl ications as an example: they look as though they were written III 

an a lco holic haze in the pub the night before submission, full of 
spell in g mistakes and marred with su nd ry smudges and blots. Care 
and fo rethought can pay dividends here. If letters to foretgn contacts, 
embass ies, ministries etc are presented in this fashion , nobody wrl l 
take much notice of them. The book also stresses that once in the field 
in a foreiGn country cavers are ou r ambassadors and representati ves . 
Seemly b;haviour and goodw ill towards the local people are essent ial, 
not the den igration of the natives and drunken misbehaviour wh ich 
occas ionally occurs. 

Reports and publications: of the two dozen exped itions which leave 
our shores each year, I see perhaps six reports, and some of these are 
hardly worth the paper they are written on . Tony Waltham's chapter in 
this book shou ld be read, learned and inward ly digested by a ll 
expedit ion leaders. A concise objective report on what was found . 
with appropriate discussion of how that fits in to the local geology, 
geomorphology or hydrology should be compi led as soon as possible 
after re turn . Appropriate members of the team shou ld be ass tgned 
these tasks, with a clear time lim it. enforced by the leader. A report 
whi ch simpl y says how c lever we were to get to the bottom and 
was n ' t it fun at the local taverna does no good at all. Failu re to 
produce a report at a ll will almost certainly lead to the refusal of 



grants for future expeditions, and spoil things for one's successors. If 
the discoveries and/or analysis are new to speleological knowledge 
then a suitable article must appear in a national caving journal , such as 
CA YE SCIENCE. The temptation to do a one-off flimsy on 
someone's DTP word-processor must be resisted: in ten years time 
how would anyone locate such reports, regarded by li brarians as 
ephemera? And applications which include hundreds of pounds in 
their budget for publication are not looked upon favourably, when 
such journals as CA YE SCIENCE can look after the reports w.ithout 
cost to the expedition funds. 

By the time this review is published some of the 1994 expeditions 
will have set off and others will be in the final stages of preparation. I 
wish them well and I look forward to see ing their reports in due 
course . 

The Expedition Advisory Centre of the Royal Geographical Society 
have also commented to the writer that they are concerned at the poor 
standard and sometimes non-appearance of reports of many 
expeditions , caving and otherwise , and they have produced an 
advisory leaflet on report writing which shou ld be obtained by all 
concerned. 

Trevor D. Ford 
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B.C.R.A. RESEARCH FUNDS AND GRANTS 

THE JEFF JEFFERSON RESEARCH FUND 

The British Cave Research Association has established the Jeff Jefferson Research Fund to promote research into all aspects of speleology 
in Britain and abroad. Initially, a total of £500 per year will be made available. The aims of the scheme are primarily: 
a) To assist in the purchase of consumable items such as water-tracing dyes, sample holders or chemical reagents without which it 

would be impossible to carry out or complete a research project. 
b) To provide funds for travel in association with fieldwork or to visit laboratories which could provide essential facilities. 
c) To provide financial support for the preparation of scientific reports. This could cover, for example, the costs of photographic 

processing, cartographic materials or computing time. 
d) To stimulate new research which the BCRA Research Committee considers could contribute significantly to emerging areas of 

speleology. 

The award scheme will not support the salaries of the research worker(s) or assistants, attendance at conferences in Britain or abroad, 
nor the purchase of personal caving clothing, equipment or vehicles. The applicant(s) must be the principal investigator(s), and must be 
members of the BCRA in order to quality. Grants may be made to individuals or small groups, who need not be employed in universities, 
polytechnics or research establishments. Information and applications for Research Awards should be made on a form available from 
Simon Botterill, Dept. of Earth Sciences, University of Leeds. 

GHAR PARAU FOUNDATION EXPEDITION AWARDS 

An award, or awards, with a minimum of around £\000 available ann ually, to overseas caving expediti ons originating from within the 
United Kingdom. Grants are normally given to those expeditions with an emphasis on a scientific approach and/or exploration in remote 
or little known areas. Application forms are available from the GPF Secretary, David Judson, Rowlands House, Summerseat, Bury, Lancs. 
BL9 5NF. Closing date 1st February. 

SPORTS COUNCIL GRANT-AID IN SUPPORT OF CAVING EXPEDITIONS ABROAD 

Grants are give annually to all types of caving expeditions going overseas from the U.K. (including cave diving), for the purpose of 
furthering cave exploration, survey, photography and training. Application forms and advice sheets are obtainable from the GPF 
Secretary, David Judson , Rowlands House, Summerseat, Bury, Lancs. BL9 5NF and must be returned to him for both GPF and Sports 
Council Awards not later than 1st February each year for the succeeding period , April to March. 

Expedition organisers living in Wales, Scotland or Northern Ireland, or from caving clubs based in these regions should contact their own 
regional Sports Council directly in the first instance (N.B. the closing date for Sports Council for Wales Awards applications is 31st 
December). 

THE E. K. TRATMAN AWARD 

An annual award, currently, £50, made for the most stimulating contribution towards speleological literature published within the United 
Kingdom du ring the past 12 months. Suggestions are always welcome to members of the GPF Awards Committee, or its Secretary, David 
Judson , not la ter than 1st February each year. 

BRITISH CAVE RESEARCH ASSOCIATION PUBLICATIONS 
CAVE SCIENCE - published three times ann ually, a scientific journal comprising original research papers, reviews and discussion forum, 
on all aspects of speleological investigation, geology and geomorphology related to karst and caves, archaeology, biospeleology, 
exploration and expedition reports. 
Edito r: Dr. Trevor D. Ford, 21 El izabeth Drive, Oadby, Leicester LE2 4RD. (0533-715265). 

CAVES & CAVING - quarterly news magazine of current events in caving, with brief reports of latest explorations and expeditions, news 
of new techniques and equipmen~, Association personalia etc. 
Editor: Mark Dougherty, 7 Edinbu rgh Terrace, Armley, Leeds LSI2 3RH (0532-639288). 

CAVE STUDIES SERIES - occasional series of booklets on various speleological or karst subjects. 

No. I Caves & Karst of the Yorkshire Dales; by Tony Waltham and Martin Davies, 1987. Reprinted 1991. 

No.2 An Introduction to Cave Surveying; by Bryan Ellis, 1988. 

No.3 Caves & Karst of the Peak District; by Trevor Ford and John Gunn, 1990. Second Edition 1992. 

CURRENT TITLES IN SPELEOLOGY - annual listings of international publications 
Editor: Ray Mansfield, Downhead Cottage, Downhead, Shepton Mallet, Somerset BA4 4LG. 

CAVING PRACTICE AND EQUIPMENT, edited by David Judson, 1984. Second edition 1991. 

LIMESTONES AND CAVES OF NORTHWEST ENGLAND, edited by A. C. Waltham, 1974. (out of print). 

LIMESTONES AND CAVES OF THE MENDIP I-llLLS, edi ted by D. I. Smith, 1975. (out of print). 

LIMESTONES AND CAVES OF THE PEAK DISTRICT, edited by T. D. Ford , 1977, (out of print). 

LIMESTONES AND CAVES OF WALES, edi ted by T. D. Ford, 1989. 

Obtainable from B.C.RA. Administrator 
B. M. Ellis, 20 Woodland Avenue, Westonzoyland. Bridgwater. Somerset TA7 OLQ 




