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. The "quaJ1tity of bellzy1 bromide 11:1s thel'efol'e, mwch illcreased 
bnt thc pL'opOl'tion 01,tlw-pam ha8 kept fairly wcIl unnHered. 

For fnriher pnl'ticulaL'e as io these rcsearches VAN DER LAAN'S " 
original disSCl·tation should be consulted. An article by him on 
this subject will also appenr, shortl}', in the <'Recueil". 

Amsterdam, Sept. '05. Ohemical Laboratol'Y ofthe University: 

Geology. - "On fmgments of ?'ocks f7'oln t!te Antennes found in 
t!te Diluvium, of tl/e Nethm'lands N01'th of t!te Rltine." By 
Prof. A. WWHMANN. 

(Communicated in the meeting of NovembeL' 25, 1905). 

Ever since tbe 18th Oentury, the attention of geologists has been 
dmwn to the boulders scattered about our heatbgrounds and in opposition 
to the various .aud oftentimes eurious theories started to account for 
their presence th ere, A. VosMAlm then alread.r expressed tbe opinion 
thnt they had been tmnsportecl fL'Om elsewhere by "A lVIighty Flood". 1) 
A little later, A. BRUGMANS ~) and aftel' him S. J. BRUG1UANS 3) pointed 
to Scandinavia as the original home of these ermtics; but th is view, 
though shared hy a few other scientists, wns not genemlJy adopted 
until aftel' the publication of J. F. L. HAUSl\L\NN'S treatise 4). It seemed 
thel1 as if the only, qllestion still l'emainillg to be &olved, was in what 
way and by what road thiR transport had been alï'ected. Little or 
no thought was given 10 the po&sibilit.r that othel' C'ountries might 
oe also accountable fOl' theil' ol'igin. 

It was not until 1844 tlmt W. O. H. STARlNG, whilst investigating 
the nature of these bonidel's, discoverecl that at lea&t those composed 
of sandstone and qual'tzite, were fOllnd as weIl in tbe AL'dennes, in 
the districts of Berg and l\Iark, at the foot of the Harz Mountains 

1) JOHANNr:S VAN LIER. Oudheidkundige bt'Ïeven, bevattende eene verhandelin-\" 
over de manier van Begraven, en over de LiJkbussen, Wapenen, Veld- en Eere
teekens der oude Germanel!. Uitgegeven .... dOOl' A. VOSMAElt. 's-Gravenhage 1760, 
p. XV, 10, 11, 103. 

/ 
2) Sermo publicus, de monumenlis variarum mutatationum, ([U as Belgii foederati 

solum aliquando passum fuit. Verhandelingen ter naspo1'Ïnge van de Wetten en 
Gesteldheid onzes Vaderlands. I. Groningen 1773, p. 504, 508. 

3) Lithologia Groningana. Groningae 1781. Preface p. 2, 3. 

1) Verhandelingen over rlen oorsprong del' Graniet en andere pt'imitieve Röts· 
blok~en, die over de vlakten der Nederlanden en van bet Noordelijk Duitschland 
verspreid liggen. Natuurk. Verhandelingen del' Hollandsclw Maatsch. van Wetensch. 
XIX. Haarlem 1831, p. 341-349. 
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as in Scmidinavia 1). Tt is io be ~lOtcc1 th:'tt on his first geological map 
these diluvial beeIs are noi mal'kec! out iJl separate divisions 2). 

Two years later, 11oweve1', lIis attentioll was arJ'esied uy ihe peen
Jiarity that, wlJiIe in Twente anel in the Eastern part of Salland anc! 
probably over the w1101e extent of the Veluwe, the prineipal eon
stituents of these erraties were quartzite, red or blarkish jasper, near 
the Havel~er hill, before Steenwijk when Ol1e eomes froll1 tbe side 
of Meppel, one snddenly finds the detl'itus to ronsist entire]y of 
flints. He notieed the same phenomenon near Steenwijk, the Steen
wijkel'wold alld even nea1' Vollenhove 3). These fads led hirn to con
elude that two distinet diluvial deposits had taken place, i. e. one 
of "siliceous matel'ial" tl'anspo1'ted from the Baltie and anothe1' 
"composed of quartz" deri ved from the Ardennes. 

In 1854 STAIUKG had ll10dified his theol'ies. To the siliceous for: 
mation he gave the name of "Seandinavian Diluvium", and the 
quartz, whieh he 110 langer regardecl as de1'ived fro111 the Ardennes, 
receivecl the appellation of "Diluvium of the Rhine", whieb also 
included the deposits bei ween the l\1euse anel the Rhine; anel the 
beds situated South of the rivet' Lek 1'ecei\'ed the name of Diluvium 
of the lVleuse. He was careful to add however that: "it would be 
wrong to c1educe fl'om thesc appellations that Seandinavia alone was 
l'esponsible fol' the diluvial fOl'mation in thc North of Holland, anel 
the Arelennes, or the mountains of what at present is knovl'll as t11e 
basin of tIJe 'Meuse, for that of one of its Southe1'll parts and tlle 
Rhine fol' that of the otller." 4) 

Six yenrs later STARING agaÏll PI'oposed ul10ther clivision whieh he 
then consielered decisive. Leaving thc bouJleIaries of' the Scandinn.vian 
Diluvium allel th ase of the Meuse unaltered, the limits of the diluvium 
of th~ Rhine were eonfined to those parts of the Netherlanels -lying 
between tile Rhine anel the Mense. The fOl'mation NOl'th of the RhilJC 
anel SoutIl of the Vecht was inclicatcd by the llame of "mixed dilu
vium" 5), which therefore inclnded the provü1Ces of Ovcrijsel, Guelelers, 
Utrecht, anel the distl'Îct of the Gooi in North Holland. The charac
teristie featurc of this' diluvium is tbe presence of el'ratics ti'om 

1 

Ij De Aardkunde en de Landbouw in Ncderland. Zwolle ] 84.4, p. 14. 
2) Proef eelle!' geologische kaal L van oe Nederlanden. Groningen 1844. 
!I) De Aardkundc van Salland en het Land van Vollenhove, Zwolle 1846, 

p. 8, 9, 53. . 
~) Het eiland Ud: volgens den Hooglecmar HAH'l'ING cn het Ncderlalldsche dilu, 

villln. Vcrhandel. uitgegevcn dool' de Commissie bèlast met het vel'l'am'digen eener 
geologische kaart van Nedel'land. H. Haarlem 1854, p. 167 m. kaart. 

ö) De Bodem van Nederland. H. Haarlem 1860, p. 54-56. Pl. 1. 
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Scal1c1imwia, from Hanovel', fl'om the mountains along thc banks' ot' 
the Rhine and frol1l the Al'denlleS; but S'l'AlUNG was unable accurately 
to de fine which ermtics had been tral1sported by I he Hhine and 
which by the Meuse. 

"By far ihe htrgest portion of the quari:r,ites, sanclstones, pllc1cling
"stones anel slates, fOlmcl in those }Jarls of the diluvium, which are 
"sitmtted to the South of the Scanc1inavian drift, are cleriveel from the 
"Devonian stmta of the Rhine and the Ardennes." 1) Neither diel 
SUIUNG succeed in proving that the erratics in the dilnvium of Jhe 
Meuse had originally come from the Al'c1ennes. "The gravel and the 
"fIints of the Meuse are similar to those of the Veluwe, with the 
"important c1ifference, however, thai no fmgmellts of plutonic rocks 
"are founel alllong them." 2) 

Although fol' the last ten years the erL'atÏcs tmnsported from the 
North of Europe have been the subject of much careful invesUgation, 
little interest has been bestoweel on those c1el'iveel from Southern parts. 
This negleet is due in a great measure to the very nature of those 
rocks. The first aetual proof thn,t c1etritus from the Arc1ennes has 
been carriecl NOl'th of t1le Rhine, was supplieel by J. LORIÉ when 
he cliseovered a Rhynchonella Thurmanni near Wageningen 3); bnt 
until now seareely any ftl1'ther progress has been made in the stndy 
of thi::; q uestion. 

The diffielllty of traeing to their ol'iginal home the bOlllders tl'ans
ported from the Ardennes, lies in ihe first place in the necessity of 
leaving out of cOl1sideration, fl'agmentg of those rocks which are 
represented both in ihe diluvium of the ]~hjne anel in that of the 
lVlense, fol' it is impossible to cletermine the exact elistricts to ,vhielt 
they ol'iginally belonged. In thB seeond place, it is a weil known 
fact that the gl'eater part of the Arclennes lS ver,)' pOOl' in fossils, 
so that the chance of finding fossilifet'olls specimens among the diluvin,l 
erl'atics is almost nil; - anel thil'dly, some of the ver)' eharacLel'istic 
l'ock&, e. g. the phyJhtes, are mHch too soft 10 offet· ~ldeqllate I'esis
tance to the accidents of tmnsportation. Howevel', as I hope to show 

, in the following pages sufiicient material f,'om vnl'ious fOl'mations 

1) 1. c. p. 97. 
2) 1. c. p. 96. 
3) Contrrbutions à la géologie aes Pays-Bas. Archives Teyler (2) III, Haadem 

1887, p. 80. 
Postscript : FCRD. RODMER has already mentioned silicified specimens of Stepha

nocerus coronatum, found in the bouldel's nem' Winterswijk, Guelders. (N. Jahrb. 
f. Min. 1854, p. 322, 323). These looked exaclly like those occurring in tho jurassic 
layers of Norlhern France. See also Cl. Schlüter in Zeitschr. d. D. geolog. Ges. 
XLIX, 1~97, f. 486. 

.: 
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remains LO prove thai. the crratics Imceab1e 10 thE' Ardennes ma}' 
claim a considerable share in the fOl'mation of the mixed dilnvium 1). 

Camb1,ian system. The pl'incipal part of the Ardennes is built 
up of 1aye1's belonging to fhe Oambl'ian syHtem, which A. DUl\fONT 
originally sub-divided into three gl'OUpS, namely DevilJian, Revinian , 
anel Salmian 2). The DeviJlian and Revinian systems were afterwa1'ds 
united by J. GOSSEUtT,3) into one series, called fhe devillo-revinian, 
which consists of phyllites, alternatillg with bands of greyish black 
and dark blnish grey qual'tzites. These ]ayers may be seen exposed 
p1'incipally near Revin and Deville, on the banks of the Mense, near 
Rocroi anc! Stavelot, and also nea1' Givonne, to the north of Sedan. 4) 
These quartzites are ofte~l ('rossed in va1'ious directions by fine veins 
of quartz and - a distinctive featnre by which they are easily 
recognized - they often contain small cubes of pyrite, which in 
some cases has been in a greater Ol' lesser degree changed info 
hydroxyde of iron. Now and then specimens are found in which 
the orginal milleral has entirely disappeared, only the impression of the 
cubes being 1eft. J. DE WINDT 6) has given microscopical descriptions 
of these crystalline qnartzites, Imt has omitted to mention one 
special chal'acteristic in which they show great conformity with the 

I 

phyllites. In reference to the latter, E. GEINITZ was the first to point 
out that the enclmled - crystals of magnetite and pyrite are sur
l"ounded by a zone of quartz, thus forming elongated lenses. 0) 
From, the mmmer in which these minerals have grown togethel', 
as weU as the chlorite, he was led 1.0 fhe con~lusion that they 
were coeval. This theory has been refuteel by A. RENARD. Although, 
with GEINITZ, he believes the magnetites anel pyrites to have 
been forme~ 'at the same time as fhe mass of the rocks, he 

1) In all probability this share will be found to be mueh larger lhan is thought 
at present, beeause a great mally locky fJagmenLs, alllong others ql\artzites anel 
sandstones, are now aseribelI 10 the dtluviulll of the Rhll1e althougiJ they are also 
present in that of the Meuse. 

2) M~moire SUl' les terrains Atelennais et Rhénull·Mémoires de l'Aead .. roy. de 
Belgique XX. Bruxelles 184.7, p. 8 

3) Esquisse géologique du nord de la Ft·anee. LiJle, 1880, p. 19. 

4) It eatlllot be made out whieh of these loealities have provided the boulders. 
They are repl'esented in Lhe aecompanying map tas Ir tbey were commg from 
Revin, lhe chief locality. 

G) SUl' les relations lithologiques entre les l'oches considél'écs co mme rambricn. 
nes des massifs de Roct'oi, du Bl'abant et de Stavelot. Mém. cOur. de l'Acad. roy. 
de Belgique LVI. Bruxelles 1898, p. 21, 68. 

0) Der Phyllit von Rimognes in den Ardennen. TSCHERMAK'S Mineralog. und 
Petroil'. Mitthlg. UI. Wien. 1880, p. 533 . 
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considers the' 7,one of quarj,z surrollncliIlg' these minerals io be ot' 
secondary origin, njnc! that pl'cssure on bath sicles had caused cavilies 
which nftel'wHrds hnye been filled lip will! qllHL'tZ. 1) Some time 
befol'e, A. DAuBm~l<] had nl ready fUl'llished a descl'i ptiau of trans
formeel Cl'ystllJs of pyrites founcl near Rimognes. 2) The studies of 
othel' kinds of rocks led to the' same cOllclnsiOJl. 3

) An annlysis of 
the pyrHifel'ons quul'tzÎies of tbe Çambl'ian system aftords stiJl beltel'
proof of the secondal'y origin of this quartz, because ÎI~ this case 
tIle rock itself is composed of ihis minel'al. When examinülg spècimens, 
it is easy to obsel've the shm'p contrast betweefl the two fOl'matiolls. 
The quartz which has formed itself al'ounel the pyl'ite, is elear anel 
iranspnrent, seldolU cOlltnins enelosul'es, allel .. is built up of 
fibres which stand perpenelicular on the crystals of pyrite. The 
Mme structnl'e is se en in the paris whieh form the veins. L. DJ<1 

D'ORDoWT, who has written on the same subject, is inclined to l'egm'd 
tbis qual'tz as chalcedon,)'. 4) 

By the aid of this data it has not been difficult to prove that 
el'ratics of this kind have been 'i'videly dispel'secl, anel it is very 
pl'obaule I,bat in the {:OUl'se of time theit, presence \ViII be signalizC'd 
ij'om man)' oiher p]aces besides those we here inelicate. 

1. Pl'oyince Utrecht: Railway cntting neal' Rhencn, on tI1e rivel' 
Lek, Darthuizer Berg, sandpit to the NOl'lh of Rijsenbnrg, l'ailway 
eutting at Maarn, the heath neal' the pyramid of Austerlitz, neal' 
Zeist, Heidebosch near the Honse ter Heide, bet ween the stations 
de Bilt anel Zeist, to tbe rear of Hondel'inge near de BiJt, Soester Berg. 

2. Province öf North-Holland: Hilversum anel the sand)' (,ract to 
the North of IJarenbel'g. 

3. Province of Guelders: Heath near Epe, Bennekom near \Vage
ningen, Eerbeek nea)' Dieren, at several places arOllJld Eibergen 
Borculo, Groenlo anel HeUenheuvel near Doetichelll. 

4. Pl'ovince of Overijsel : Hel'ikel' Berg neaL' Markelo. 

1) Recherches SUl' la composition et la sll'ucture des phyllades ardennais. Bull. 
du Musée roy. d'hist. nat. de .Belgique. n. Bruxelles 1883, p. 134·-135. 

)J) Etudes synthétiqlles de géoJogie expé!'imclltale. 1. Paris 1879, p. 443. 

3) B. LORETZ. Uehe!' l.'ransvel'salschieferung und vel'wanc1tc Erscheinungen im 
thliringischen Scbiefergehirge. Jahl'lmch der k. pl'euss. geolog. Landesanstalt fül' 
1881. Berlin 1882, p. 283 -289. 

HANS REuseR. Bömmelöen og Kal'möen met omgivelser. Kristiunia 1888, p, 69, 70. 
ALFR. HARKER. On "Eyes" of Pyrites and other Minerals in Slate. Geolog. 

Magazine (3) VI. London 1889, p. ::196, 397. 

4) Quelques observations SUl' les cubes de pyrite des quartzites reviniens. Anu, 
Soc, gêolog. de Belgique. XXXI. Liége 1903-04. Mém, p. 505. 
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H stands to reason· that el'ratics of this type must be more plenLiful 
still in the district SOl1th -of the H.hine; in fact, similal' quartzites 
lllw~ heen found in the diluvium of the Meuse fol' a long time past. 
In the Pl'ovince or Limblll'g they are looked up on as the most com-

"mon kind of OI'l'ttlÏCS. ALFH. EIU!:NS came acl'OSS Olle 3 lVf. high, 2.61\'1. 
long allel 0.6 M. broad 1). ,Accoecling io th is authoJ', they are a1so 
fonnd in quantities in the Pl'ovince of NOl'th Brabant, although they 

'a1'8 not so large as those of Limblll'g .. L LomÉ founel rocks of ihis 
composition on the heaths at j\'Iook anel at Schaik, a1so in South Holland 
on the Beach of Springer in Goedereede anel near Rockanje in the 
islancl of VOOl·ne. 

'~PorphFoids." Bilt the most conclllsive pl'oofs that immense ql1an
tities of rocky ti-agments must have been transporteel fron1 t11e Al'dennes, 

. al'e fUl'llished by the so-called POl'phyroids. This rocky form?<tion is 
confined to the elistricts of Revin anel Deville, where, more pal'ticu
lady in the neighboul'hooel of Laifol1r allel lVIairlls, they forill' 
clikes fi'om 0.1 to 20 1\1. wide, cOl'l'esponcling to ihe layers of the 
clevillo-l'evinian group. At present onl)' 17 pl,\'ces are 1010wn ",here 
tllis. exceeelingly cha.racieristic formation 2) may be encounLel'ecl. 

, Dispersed in a bluish geay Ol' greyish gl'onndmass, may be seen 
pOl'ph~'l'itic ('l'ystals of bluish qnal'tz and of feldspar. Owing to 
theiI' peculiar positiol1 nnel theil' schistose stl'ucture, many geologists 
have clnssifiecl ther,e rocks nmong the series of cl'ystnlline 
schists, - whilsi otlle1'::; havo ascL'ibeel to them an ernptive ol'igin. 
CU. DE LA V ÁUÉE POUSSIN nnd A RENARD, who ha\'e given the 
most deia.iled desrl'iption of these rocks, fi:L\'oured ihe fonner view J); 

. B.\1~ROIS, DAUBUÉH, Gossl.n_E'I', VaN LASAULX anel others, on the con
tnt!',)', jl1stly consic1erecl them to be qual'tzpol'phyry, an opillion which 

. A. R]~NAHD a1so (inally accepteeI. 
Although these porphYl'oids can luwo but a minimum share in tbe 

.fol'llmtion of ihe Al'cIennes, tbey are fl'equently met with in diluvial 
cleposits. In Belgilllll, G. DI.;WAJ_Q,UE only noticec1 tbem neal' Liege 4), 
which pl'o\'es thal but little nttention hns been paieI to them in that 

1) Recherches SUl' les formalions diluviennes du sud des Pays.Bas. Archives 
'l'eyler (2) lIl. 6èmc partie. JIaarlem 1891, p. 23. 

~) J. GOSSELEl'. L'Al'denne. Paris 1888, p. 86. 

:3) Mémoire SUl' les curaclèl'es minel'alogiques et stratigraphiques des roches diles 
plutolliCl1l10S de la Belgique. MémoiL'cs cour. etc. de l'Acad. l'oy. de Belgique XL. 
Bruxelles 1876, p. 237-247 (also ZeÏlschr. d. D. geol. Ges. 1876, p. 750-76\:l). 

") Pl'odl'ome d'une descl'iption g6ologiquc do la Belgiqllc. Bl'UxelIes ct Liége 
18G8, p. 237. 
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country 1), fOl' ALPII. EUENs mentiol1s not less thall 15 gravel-pits in 
the neighbollrhood of Maastricht in whieh he found fragments of 
these rocks, one being 0.6 M. long and 0.5 lVI. thick. The most 
eas1erly place of deposiL known at pl'èsent is Simpelveld 2). Not long 
ago, Mr. L. RUTTr~N broug'ht me severaL specimens elug up in the 
neighbonrhood of Sittard. From observations ofERENs, it would appeal' 
that these el'ratics are scarce ill the Province of North Brabant. He 
himself fOUlld a nice pieee at Mook 3), anel J. LORIÉ a ti'agment 
bet ween Bladel anel Postel. 

North of tbe Rhine they have been discovel'ed in the raiIway cuttings 
near Rhenen anel also 11ear Maarn (in the latter locality the fragment 
was over 1/3 1\1. in diameter), anel on the Soester Berg, in the Province 
of Utrecht Another pieee was founcl neal' Eibergen, in Guelelers and 
finally ERENS mentions !laving seen iu the Geological Museum, at 
Leiden, a fragment founel in Overijsel : unfortunately he does not 

- state the exact spot at which it was found 4). 
2. Cm'boniferous system. FERD. ROEllIER bas given a description 

of H few fragments of black cal'bonifel'ous limestones containing 
Proclztctus striatus Fisch. founel in the Gooi, Beal' Hilversum anel 
sent to llim fol' analysis by STARING. He came to the conclllsion that 
they \Vere eleri veel ft'om the carboniferous limestone of the district 
between Aix-la-Ohapelle anel Stolbel'g 5). 

STARING on the contral'y beIie\'ed them to have been transported 
ti'om Visé on thc lVlellse, iu Belgill 111 , anel basetl his opinion on thc 
similal'ity of their COll1position with the lill1estone fOlll1el in thai part 
anel also on the alll10st totaL abseuce of this rock fl'Olll vV estphaIia. 6) 
Althongh fragll1ents of cal'boniferous limestone fi:ol11 Ratingen, N.W. 
of Dusseldol'f, might haye fonnd their way to the Netherlancls, tbc 
fact that no traces of the said fossiI have ever been observecl in 
those rocks 7), eviclently keeps them outsiele the cliscussion. It is 
truc that in the district hetween Aix-la-Ohapclle anel Stolberg, thc 

1) J. LORIt e.g. fOUlld several feagments ne ar Lancklaer on the Zuid·Willemscanal. 

2) Note SUl' les roches cristallines recueillies dans les dépób de transport dans 
Ia partie méridionale du Limbourg hoJlandais. Ann. de Ia Soc. géoIog. de Belgi~ue. 
XVI. 1888-89. Liége. Mém. p. 417-420. 

S) Recherches SUl' les formations diluviennes dl! sud des Pays·Bas. Archives 
Teyler (2) lIL 61èllle partie. Haarlem 1891, p. 23, 33. 

4) Reéherches SUl' les fOl'mations diIuvicnnes. 1. c. p. 67. 

6) Ueber Hollälldische Diluviul·Geschiebe. Neues Jahrb. f. Mineralogie. 1857, p. 389. 

6) De Bodem van Nederland. II. Haarlem 1860, p. 96. 

7) H. VON DECJIE~. 'Erläulcl'llngen ZUl' geologischen Karte des Rheinlandes und 
del' Pl'ovim~ Westfalen. U. Bonll 1884, p. 216. 
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Pl'oductus striatus is occasionally met with 1), but, like many other 
fossils, iL is exll'eme1r rat'e. 2) The pl'obability of one of these 
specimens lw.ving been tl'anspol'tetl La the Gooi becomes thel'efol'e 
nil. On the othel' hand, as S'l'ARlNG hael ah'ead)' pointed ont, Ihey are 
vet''y comman at Visé in Belginll1, consequently we are justifieel in 
concIllding that the above mentioned fmgments must be l'eferl'ed to 
that locality. 

Other fossil meniioned by RomIHR is the Goniatites sphael'icus 
Mart. (Glyphiocems splmericum), a specimen of wllich had been 
fonnel near Holten, in Ol'el'ijsel, and whose ol'iginal birth-place he 
claims to luwe been the valle.)' of tbe Roer. This fossil, however, 
is found both at Ratil1gèn anel Visé: nothing definite can therefore 
be saicl with l'egal'cl 10 the place of its Ol'igin. 1 may here mention 
thai in 1899, Dl'. K COLLlNS brollght me a fine specimen, well 
preset'ved anel bnt liUIe polisheel, which hael been picked up in 
tbe gl't!,vel of a ga/relen aL Utrecht anel was very probably brought 
fl'om the Lek. 

In the rail \Vay cutting neal' l\Iaal'll, to the East of Dl'iebergen, I 
fOlU1el in 1893 a blocle of ninoielal limestone weighing as much 
as 97 K.G. IJl that same cutting l'epeateelly were observeel pieces 
of compact black limestone. In 1895, fmgmE'nts ol a very beamiflll 
crinoidal limestone we re found in the gl'ounels of the villa Houde
ringe, near De Bilt, at a depth of ttbont 1 M. Other pieces of 
black anel next to these of gmyish compact limestone wore founcl 
in a l'ailway cuWng half way betweell the stations of De Bilt anel 
Soest. On the ",hole, thel'efol'e, 1t ca,nnot be said th at rocks of this 
Iype are largeI)' repl'esented in the dilu vial deposits nncler considera
Oon. This is probably owil1g in a large meaSLll'e to Lhe sandy nature 
of the diluvium of those pal'ts which allows the moisture of the 
atmosphere io penetrate to tbe limestone anel gradllally clissolve i/,. 
'1.'he same ph)'sical conditions are pl'obably a,lso responsible fOl' the 
paucity of erra(ics of ihis description in the Pl'ovinces of NOl'th
Brabant allel LimbUl'g, anel in the Campine. A. ERI~NS fOlll1el fi'agments 
of CL'inoic1al limestone near Oudenbosch, 4) É. DF.JNAUX of Garboni-

1) H, VON DEGHDN. I. C, p. 211. 

~) C. DAN'rZ did noL even come aCl'OSS a single specimen in the distl'ict of Aix
la·Chapelle. (Del' Kohlenkalk in der Umgebung. von A.ache11. Zeitschr. d. D. geolog. 
Ges, XLV. 'Bel'lin 1893, p.-GIl). 

3) L. G. De KONINCK. Hechcrchcs SUl' les animaux fossilcs. 1 &re partie. Mono
graphie ties gelll'cs Pl'oc1uctus cl Choncles. Liégc 1847. p. 30. 

L) Hcchcl'ches SUl' les fOl'111aLions dIluviel111eS 1. c, p. 67. 
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ferous limestone in a gravel pit at Gelieren nea1' Genck 1) and J. 
LomÉ at Smeermaes and I..Janckl~er, on the Zuid-'Villems canal. 
, The original home of these various limestones cannot be determined 
with auy cel'tainty. Howeye1', as numerous layers of crinoidal lime
stoue are present in the districts of Aix-Ia-Chapelle anel Stolberg ~) 
as well as in tIle valley of the lVIeuse, more especially nea1' .Dinant, 
it seems rational thai we should in the th'st place look to these parts 
for theiI' origin 3). In any case they must have been transpol'ted. 
along the :Nleuse, for the district Aix-Ia-Chapelle-Stolberg is drained 
by the Geul, tlle Inde anel the Worm, which aU three flow 'into 
the Meuse. ' 

Finally ROEi\IElt gives in his tl'yatise a elescl'iption of fl'agments of 
phthanite, founel nen,l' Ootmai'sum, in Overijsel, which he thinks 
'derivecl from the layers of ruIm on the 10""e1' Rhine. This conjectme 
is not inaelmissihle, but at the same time the fact must not be 
overlooked that this kind of rock is a1so plentiful in the valley of 
tIle lVIeuse. 

JW'(lssic System (Orcj01'dia,n). In the foregoing pages mention has 
al ready been made of a piece of urownish yellow sandy clay, found 
by J. LomÉ on the Wageninger hill (Guelders) in w hich was inbedcled 
a perfect specimen of Rhynchonel1a Thurmanni Vo1tz, in every respect 
similar to the fossils of this species found at Vieil-Saint-Rémy, to the 
South-West of lVlézièl'es in 1he depart.ment of the Al'dennes 4}. This 
is the only fossil of 1his type discovel'ed in our country, although 
in Lhe diluvium of South LimboL1l'g Itnc1 NOl'thern BeJgium, jUl'assie 

1) Les anciens dépöts de transport de la Meuse, appartenant à l'assise moséenne 
observés dans les hallastières de Gelieren près Genck en Campine. Ann. Soc. géol. 
de Belgique XIV. 1886-87. Liége 1887, Mém. p. 103. 

Here again, as at Maarn, he ascribed their presence to an "accident". 

~) J. BEISSEL. Ueber Struktur und Zusummensetzung des Kohlenkalks in der 
Umgebung von Aachen. Verhundl. naturh. Vereins RheinI. u. Westf. XXXIX. Bonn 
1882. COrl'esp. BI. p, 92. 

S) ED. DUPONT. Notice SUl' les gîtes de fossiles du calcaire des bandes carhoniféres 
de Flourens et de Dinant. Bull. Acad. roy. de Belgique (2) xa Bruxelles 1861 p.293. 

ED: DUPON'l'. Essai d'une carte géologique des envil'ons de Dinant 1. c. (2) XX. 
lö65, p. 621, 622, 629. 

ED. DUPON'l'. Carte géologique des environs de Dinant. Bull. Soc. geol. de Fr. (2) 
XXIV. Paris 1866-67 p. 672, 673. , 

En. DUPONT et MICHEL MOURLON, Explication dè la feuille de Dinant. Musée d'hist. 
nat. de Belgique. Service de la carte géolog. du Royaume. Bruxelles 1883, p. 9, 
26, 33, 34, 53 et passim. 

4) Contriblllions 1t la géologie des Pays-Bas. Al'chives Teylel' (2) m. Haarlem 
1887, p. 10. 
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fossils have been Jl'equently." met with. Wc find 'thél11 all'cai:1y men'
tioned by J. T. BINKHpRST VAN DEN BINKIIORST 1). 

FR. SEGRERS discovered a RhynchonelIt~ and part of an Ammonites 
at Genek ~). Close to this place, at Gelieren, E. DEIN AUX frequently 
cal11e across remains of "calcail'e à Ohailles" 3). C. MALAISE gave a 
description of petrifieel N erinea found at Rolhem and an Isastraea at 
Jal11bes, near Namur ~). A. EUENS mentions a few othel' fossils ó) anel 
tinally we have an account ,of a yellow oolite, discoverecl by E. VAN 

DEN BROl~CK al110ng the ermties of tl~e Meuse, and here we caIJ 
attention .to the pecnliar siliceous oolites scattered about the plateau of 
the lVlellse anel which probably belong to the jlll'itssic systern 6). As 
yet no trace of 8imila1' oolites has. been discovel'ed N orth of the Rhine, 
but J. LomÉ noticed some in the borings of a weIl at Mal'iendaal, 
neal' Grave 7). A few weeks ago Mr. L. RUTTBN found a small pebble 
in the diluvium at Kollenberg, near Sittard. 

'I'ertiary 8y~tern: (EoceJle). Very interesting are the accounts of 
the discovery of erratics comprising specimens of ,Nwnlnttlina Zaevigata 
Lam. FERD. ROEMEl{ has given a clescription of a fhlgmel1t of this 
kind derived from Holten, in Overijsel, but belieyed it ta have o111y 
accidental1y' found its way among the )erratics 8). STARING made 
mention of' a èouple of rounded-off pieces of h01'11stone, one of which· 
had been found on the rising ground of Hellendoorn and the othe!' 
on the Steenshul, neal' Oldebroek, and which he referred to tpe Alps? 
"lf we did not know the place where these specimens were obtained, 
"we should be rather inclined to think they came from a collection 
"in which the objects had been confuseel aud believe these rocks to 

1) Esquisse g~ologique et paléon.tologique des couches crétacées du Limbourg. 
Maastricht 1859. p. 7. 

S) Ann. de Ia Soc. malacolog. de Belgique X. Bruxelles 1875. Bull. p. XXXIV. 
B) Les anciens aépöts de transport de la Meuse, appurtenant à j'assise moséenne 

observés dans les' ballastiéres de Gelieren près Genck en Uampine, Bull. Soc. 
géolog. de Belgique XIV. 1886/87. Liége. 1887. Mém. p. 102. 

4) SUl' quelques fossiles du diluvium. Ann. Soc. malacolog. de Belgique X. 
Bruxelles 1875. Bull. p. IV. 
, 6) Note SUl' les l'oches cristallines 1. c. p. 413. 

G) E. VAN DEN BROECK. Les cailloux oolithiques des gl'aviel's tel'tiaires des hauts 
plateaux de la Meuse. Bull. Soc. beige de Géologie lIl. Bruxelles 1890 p. 404-412. 

X. S·fAINlER. Origine des cailloux oolithiques des couches à caiUoux blancs du 
bassin de la Meuse. Ann. Soc. géolog. de BeJgique XVIII. 1890-92, p. CV, 92. 

E. VAN DEN BROECK. Coup d'oeil synthétiqlle SUl' l'Oligocène beJge. Bull. Soc. belge. 
de Géologie VIL Bt'Uxelles 1893 p. 25", 2G6. 

7) Beschrijving vun eenige nieuwe grondboringen, Verhandel. K. Akademie v. W. 
2de sectie. VI, N. 6. Amslet'dam 1899, p. 33. 

8) Ueher HoIHindischc.Dilnvial·Geschiebc: Ncues Ja!Jt'b. f. Min. 1857, p. 392. 

\37 
Proceedings Royal Aead. Amsterdam. Vol. VIII. 
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"have been pirked up near Brussels 1)". K. MARTÏN~) and J. LORlÉ') 
in fact assign them also to that Jocality; they fOl'get, however, that 
no strata of nummulitic limestone are known to exist there 4). Thei!' 
ol'igin lies much fartller Sou til. In 1863 J. GOSSELET had already 
indicated the ol'iginal SOUl'ce of these "silex à Nummulites", of which 
a few years later he published a description 6). Tlley are dispersed 
in large quantities in the' arl'ondissement of A vesneFl, in the department 
du Nord, more eSlJecially in the environs of Trélon ft) whel'e, on 
account of thei!' luj.l'dness, they nl'e fi'equently used for the paving 
of roads. 

Since then llUmerous fragments of this rock ]lave also been found c 

in Belgium, specie.lIy on the plateau situated between the lVIeutie and 
the Sambre, e. g. al'ound Silenrieux, Sivry, Clermont, etc., as weU 
as in parts 1ying fmther West 7). 

The serond question which we llave to examine, is the period at 
which these rocky fragments from the Ardennes have been trans
ported to districts at present situated NOl'th of the Rhine. Tbe view 
expl'essed by STARING that this transport has taken p]ace before t11e 
deposition of Scandinavinn el'ratics, seems at present a1so satisfactorily 
established,- fol' those carried by the Mense. In the railway cuttings 
at lVlaarn and Rhenen, rocks of diverse ol'igin lie iogether in friendJy 

I) De Bodem van Nederland. H. Haarlem 1860, p. 89. 
2) Niederläl1dische und Nordwestdeutsche Sedimelltäl'geschiebe. Leiden 1878, p. 37. 
S) Les métamorphoses de l'Escaut et de la Meuse. Bull. Soc. beIge de Géologie, 

IX. 1895 Bruxelles 1895-96, Mém. p. 60. 

4) E. VAN DEN BRoECIc A propos de I'origine des Nummuliles laevigata du gravier 
de base du Laekéniell. Bul!. Soc. beIge de Géologie. XVI. 1902. p. 580. 

5) De l'extension des couches à Nmnmulites laevigata dans Ie nord de lil France. 
Bull. Soc, géolog. de la Fl'ance (3) U. 1873-74. Paris 1874, p. 51-58. See also 
Ann. Soc. géol. du Nord, 1. 1870-74. LilIe, p. 36. 

6) Compte-rendu de l'excursion du 7 Septembl'c [1874] à Trélon 1. e. p.68l. 
Leriche. L'Eocéne des environs de Trélon. Ann. Soc. géol. du Nord. XXXII. Lille 
1903. p. 179. 

7) MICHEL MOURLoN. SUl' les amas de sable et les bloes de grès dissiminés à la 
sUl'faee des eolIines famenniennes dans l'Entre-Sambre-et-Meuse. Bull. Acad. roy. 
de Belgique (3) VII. Bruxelles 1884, p. 301-303. 

A. RUTOT. SUl' l'àge de grés de Fayat. Bull. Soc. beIge de Géologie I, 1887, 
p. 47. 

L. BA.YET. Première note SUl' quelques dépóts tel.'liail.'cs de l'Entre-Sambre-et-Meuse. 
Bull. Soc. beIge de Géologie X, 1896. Bruxelles 1897-99 p. 139-140. 

• G. VCLGE. De l'extension des sables éocènes laekéniens ft travers la Hesbaye et la 
Haute Belgique. Ann. Soc. géo1og. de BeJ{!,ique, XXV, 1897-98. Liége, p. CLXV. 
. A. BRIAR'!'. Notiee desc1'Îptive des termins tel'liuil'es et crétacés de Entl'e-Sambre
et·~euse. ,A..nn. Soe. géolo~. de Belgique XV, 1887-88, p. 17, 
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:iuxtaposition anel intermixtl1l'e, which proves th at (hey must have 
been carri~d together and at the same time. to the pIace where they 
are found at present. From the shape of the fi'ont moraine, we con
cInde that the direction of the transport was from the North-East. 
The erratics nowaclays found aL the surface have been gradually 
denuded by the action of water and wind. It is therefore evident 
that originally these erratics were transported rnuch farther to the 
North and East, than their present pIace of deposit, because they 
were seized by the ad vancing Baltic icestrearn and carried aIong 
together with the material of its moraine. We are t11erefore ,justified 
in fixing the period of the transport of the bouIders from the Rhine 
and lVIeuse at the commencement of the epoch of maximum gIaciation 
(Saxonian) . 

'A far greater difficulty presents itself when we attempt to deter
inine in w hat way this transport haH taken place, fol' it can only 
have been effected by the agency of a l'iver or a glaciel'. The 
hypothesic:; that all these bOlllders should have been carried along 
by the Meuse in its downwal'd course, is scal'cely admissible. Evell 
leaving out" of account the fin ding of rocky fragments from the 
Ardennes on the stl'ands of Goedereede and Voorne - not to 
speak of Suffolk, in England -- thel'e l'emains a large tract of .land 
105 K.M. long stretching from Utrecht to Eibergen, over which these 
erratics are dispersed in the shape of acrescent. If carried by the 
Meuse, its mouths must have extended over a very large area. But 
a greatel' objection to this theol'y is that, in that case, they must have 
been· transported acl'OSS the Rhine (at present the IJsel) because 
rocks of this kind are fOllnd at places to the East of this river 
(Doetichem, Eibergen, ~Iarkelo). Finally, some of these blocks are 
so large that they could not possibly have been transported by a 
riv er. Besides, some of them present no mm'ks of poIish, which is 

I 

another argument against thei1' transport by running water. 
For the bettel' lll1derstanding of these ob,jectioJls we quote a few 

examples from the Province of Limburg 'and the Campine. A. ERENs 
found in the environs of Maastricht numerous large blocks of Cam
brian quartzites; one ot' which was 3 M. high, 2,6 1\1. long ànd 
0,6 M. in width, computed to weigh about 12400 K.G. t). More 
important still are the blocks of sandsLone fOlll1d in the diluvium 
of the Campine at HoIsteen-Molenheide, near Zonhoven, in the neigh
boul'hood of Hasselt, É. DI':LVAUX noticed blocks measuring from 4 

1) Note SUl' les l'oches cristallines l. c. p, 412, 417. Mr. L, RUTTEN informed 
me that in lhe neighboUl'hood of Sittard similar bouloers reach a diameler of 
+ ',) M " _ .... , 

37* 
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to 36 lVI. cub, weighing from 10600 to 95"*00 K.G. 1). He believed 
them to belong to th~ landenian stage of' the eocene system. Ris 
opinion, that they covered the plateau of the Ardennes (where 
OH. BARROlS was the first to discover similar masses 2), to a height 
of 672 1\1., has been much C'ontested. E. VAN Dl!~N BROECK classed these 
sandstones fil'st among the triassic system 3), afterwarc1 referred them 
to the oligocene system 4), and finally sllggested they might either be 
oligocene, miocene Ol' pliocene, but cel'tainly not eocene 5

). G. DEWAT.QUE 

pronot1llced them to be miocene 6), whilst O. VAN ERTBORN sought 
their origin in the pliocene system 7), more especially in the diestian 
group 8), bnt was of opinion that they must be l'egarderl as the 
remains of a "delta caillouLeux" 9). 1\:1. JVJOUHLON, on' tbe contl'al'y, 
held that they had been formed in the vicinity of thefr present place 
of deposit, by the fusion of the "sabie de Mo11" 10), a11 opinion 
which cannot be maintamed, because similal' blocks are present in 
the diluvium of' :Maastricht ,vhere na trace of this sand exists 11). 

J. GOSSELET compares these rocks with the fi'eshwate1'-qnartzites of the 
diluvium of tlle Rhine anel, vl'ith 1'ea8011, thinks that they belong 
to the oligocene system 12). At all events it is unive1'sally admitted 
thai the Ardennes have been C'overed by extensive layel's of tertiary 

1) Deseription sommaire des bloes eolossaux de grès blanc el'Ïstallins provenant 
de l'étage landénien supérieul' ..... en ddférents points de la Campine limbour
geoise. Ann. Soc géolog de Belgique XlV. 1886-87. Liége 1887. Mém p. 117 -130. 

2) SUl' l'étendue du système tertiaire infél'Îeur dans les Ardennes. Ann. Soc. 
géol. du Nord. VI. Lille 1879, p. 371. 

S) Ann Soc. I'oy. malacolog. de Belaique XVI. Bruxelles 1880. Bull. p. LXXIV. 

4) Note pl'éliminaire sur Ie niveau slraligraphique de la Belgique et de la région 
d'origine de certains des bloes de grès quartzeux de la Moyenne ct de la Basse
Belgique. Bull. Soc. beIge de Géologie IX. 1805. Bruxelles Proc. verb. p. 94-99. 

5) Les grès erratiques du sud du Démer et dans la région de HEURCK. Bull. 
Soc. beIge de Géologie XV. 1901. Bruxelles 1902. Proc. verb. p. 628. 

6) Ann. Soc. géolog. de Belgique. XIV. 1886-87. Liége 1887. Bull. p. 18. 

7) Le Quaternaire dans Ie sud de la Belgique Bull. Soc. beIge de Géolog. XV. 
1901. Proc. verb. p. 662. 

8) Qllelques mots au sujet des divers niveaux gréseux du tertiaire supérieur 
dans Ie nord de la Belgique. 1. c. p. 632. 

U) Contribution à l'Étude des Élages rupélien, boldérien, dies tien et poederlien, 
1. c. XVI. 1902. Mém. p. 65. 

10) Compte rendu de l'excursion géologiqlle en Campine les 23, 24. ct 25 sep
tembre. 1. c. XIII. ] 899. Mém. p. 205, 2134, 214.. 

Jl) ALPII. EHENS. Note SUl' les 1'oches cristallincs I. c. PI.,XUT. 

l~) L'Arc1enne. P~ris 1888, p. 833, 
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b'ystClÜ, n,s ha.s been pointed out by M. f..JOHBST 1), X. STAINmR 2), 
.l. qOHNE'll ') and olhers. 

13efo1'e stating our reaSOllS 1'01' SII pposing tbe pl'eseuce of a gla
del' in tho Al'dennes dndng the second gIaciaI period, we are 
willing 10 admii. that, .l. GOSSM,1~T, who of all geologistst knew most 
of this monn/ain ra.nge, l'emal'ked in l'efel'enee io lhis hypothesis : 
"on n'en t1'OI1"e aUCllJl indice sél ieux" I). lndeed we have but few 
indications III support of iL. The fh'st LO drawattention to this ques
tion was .f!'R. VAN HOREN, who al lhc time of the making of the rail· 
way line between Til'lemont allel Joc101gne, found near Bost blocks of 
Cjuartzites from ihe Al'del111eS which presenied marks quite similar 
to the' .striae I caused b~r glaciel's. VAN Hom~N, howevel', did not feel 
justitied in dl'awing fl'om this discovel'Y (he conclnsion of the former 
existence of a glacier 6). A year later C. MAMISE observed similar 
mm'ks on bloclrs of qUaL,tzites on the banks of the Grande Geete, 
close ia the spot fOl'merly occupied hy the Abbey of Ramez-les
Jochelette, about 10 Kj\'!. from Bost 0). G. DEWHQ,UI<! believed to have 
seen nnmistakable sh'jae on blocks of qua,rtzites in the valley of the 
Amblève, neal' Stavelot, on the "Hohe Venn" '). E. DELVAUX also 
110ticed these horizontall.y parallel scratches, but believes them to 
have been produced by a "torrent entl'alnant et l'oulant pèle-mèle 
des sabJes et des cailloux." B). 

Finally, South of Stavelot, on the road to Somagnc,~. DEWALQ,UE 

discovered giants' kettles formeel by the ag'ener of glaciel's 9). It is 
l'egretta,ble to find that the more detailecl l:itudy of this sllbject lIas 
been much iml?eded by Lhe practice'in Belgium of giving the name 

1) Lps c1epöts tertiaÏl'es de la haute Belgique. Ann. Soc. géolog. de Belgique XV, 
Liége H87-88 Mém p. 59. 

~) Le gl'ès bIanc de Maizeroul. Ann. Soc. géoIog. de Belgique XVIII. Liége 
1890-!:l1. Mém.-p. 61. 

S) Etude SUl' l'Évolution des Rivièl'es belges. Ann. Soc. géol. de Belgique XXXI. 
1903-04. Mém. p. 317, 355. 

4) L'Ardenne, p. 84.3. 
Ii) Note SUl' quelques points relattfs à la géologie des environs de Tidemont. 

Bl\lI. Acad. roy. de BE'lgique (2) XXV. Bruxelles 1868, p. 645, 664; 1 PI. 
fl) Roches usées avec cannelures de Ia vallée de la grande Geethe. 1. c. (2) 

XXVlI, 187~, p, 6R2-685. 
7) Sur la présence de slries glaciait'es dans la vallée de l'Amblève. Ann. Soc, 

géolog. de Belgique. XII. 1884-85. Liège. 1885. Bull. p. 157-158. 
8) Nole succincle SUl' l'excursion de la Socielé géologique à Spa, STAVELOT et 

LAMMERSDORF en aöul-septemble 1885. Ann. Soc. 1'0)'. malaco!. de Belgique XX. 
Bruxelles 1885, Mém. p. Hl. 

0) Mal'mites de géants près de Stavelot. Ann, Soc. géol. de Belgique, XXV. 
1897-98, p. aXXXVlll. 
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of psendoglacial to all kinds of bosses anel scratehes which elsewhere 
wonlcl scarcely be so caIleel, because they do not in the lerst resembie 
the striae of glaciel's 1). 

This absence of positive clmracteristics is however easUy explained. 
Leaving alone the filet thai as Jet 110 thol'ough investigation of the 
subject has been made. thc concliLion of the Arclennes themsel:es 
are very unfavol'abJe to research. lis dense fOl'ests, fens anel heaths 
make it difiicult 1,0 reach the snrfilce of the rocks, whose harder 
layers are only capable of presel'ving mades. Thc reason why so 
few traces ~re found on the sides of tbc valleys anel on the plateau 
of the Mense beeoroes plain, w1]en we reroember that during the 
perioc1 following the receding of the Northern glacier, the waters 
of the Meuse rose 200 1\1. above the level of the sea, and not on1y 
filled the whole vaIley but inundated the plateau of tIle Meuse and 
thus destl'oyeel the tl'aces left by the glarier. 

Of this we find the clearest proofs in the terraces which have 
retained their boulders. ') Besides, exactly the same thing happened 
with the Rhine and its tributaries. The sand and small pebbles 
carried al,mg by their waters must neëessarily have almost entirely 
obliterated the marks of the glaciers left on the rocks 3). 

Striae, ho wever, are not the only. evielences of the action of a 

1) X, STAlNIER. 'Stries pseudo-glaciaires en Belgique. Bull. Soc. beIge de' Géologie 
X. Bruxelles 1896. Pl'. verb. p. 212-216. 

E. VAN J)DN BROECK. Contributions à l'étude des phénomènes d'altérations 
dont l'interpl'éto.tion erronée pourrait faite croire à l'existance de stries glaqiaires. 
1. c. XIII. 1899. Mém~ p. 323-334. Pl. XX. 

G. SIlI!OENS. SUl' une roche pl'ésentant des stries pseudo·glaciaires en Condroz. 
1. c. Pro verb. p. 222-223. 

2) É. DUPONT et M. MOURLON. Explication de la feuille de Dinant. 'Bruxelles 
1883, p. 100. 

A. RUTOT. Résu1tats de queJques expJorations dans Je Quaternaire de la Meuse. 
Bull. Soc. beIge de Géologie. XIV. Bruxelles ] 900. Pl'. vorb. p. 259, 260. 

X. STAlNIER, Le cours de la Meuse depuis l'ère tertiaire 1. C. VIII. 1894 Mém. 
p. 84. Pl. VII. 

E. VAN DEN BROECK. Coup d'oeiI synthétique SUl' l'Oligocène beIge et les obser
vations SUl' Ie Tongrien supérieur du Brabant 1. c. VII. 1893, p. 255, 256, 266. 

E. VAN DeN BROECK. Exposé somrnaire des observations et découvel'tes stratignl' 
phiques et paléonLologiques fait es dans les dépöts marins et fluyio-marins du Lim
bourg pendant les années 1880-81. Ann. Soc. roy. malacolog. de Be1gique XVI, 
Bruxelles 188 L Bull. p. CXXV -CXLII. 

8) It might be suggested that the tt·anspol·t of these bouldcrs had taken plaee by 
means of iee·floes, but Mr. LOIlEsT hus demonstrated in the most positive manner 
that these lee-masse':i are incapable of eITecting a notabIe removal. He eomes to 
the eonc1usion that among the present climalic eondilions no explanatioÎl can be 
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glacier alld onc might l'easollably expect fo find in the yalleyS 
some l'emains of the wall of ll1ol'aines. 'rhat ibis is not the case 
lllai be accounted for by the supposition thnt the great Baltic ice
strealll lJas travellecl fhl'ther south and in its course also destroyed 
these cvidences. As there exists a great diversitr of opinion wHh 
respect io th is forward move~ent of the ice-stream, it seems necessary 
here to state what is kJloWJl of the dispersion of Scandinavian 
erl'atics in the Pl'ovinces' of Limburg and North-Brabant anel thc
Campine. 

As long ago as 1778, J. A. DE Luc mellLions the discovery of 
blocks of granite between Postel anel Alfen, and also near Lommel 
aud Helchteren 1). Subsequently, J. ,I. D'OM~LIUS D'HALWY drew 
nttention to the l1l1meroUS blocks of granite auel other fragments of 
"primorelial" rocks found on the heath of the Oampine. "La quan
"tité de ces bloes doit être été immense; cal' quoiqu'on fasse 
"tm grand usage pOUl' pn.ver les rues, ainsi que pour faü'e des 
"jetées Ie long de la mer et des l'ivièl'es, on en voit beaucoups 
"dans les bruyères". 2) Anel ENGELsPAcH-LARIvrÈRE adds the infol'
mation thai some of these blocks of gmnite measured several 
lVI. rub. 3) Somewhat later again, .1. G. S. VAN BRED.\. mentioned 
tbe fin ding of two pebbles of granite in the subsoil of Maastricht, 
very justly remarking that these rocks musi be regal'decl of later 
date than those transpol'tecl from the Arelennes 4). At that time he 
all'eacly spoke of blocl,s of granite found at Oudenbo~ch, in NOl'th
Brabant "). STA RING expl'essed the opinion that these erratics had been 
brought ihere by "some aecidental means Ol' other" ~), althongh a 
short time before N OHBERT DIl' W AEL had reeordecl the fincling, at 
Weelde, 10 K.M. to the NNE. of Turnhout· allel also at Poppel, 

found for the lransport of the blocks of l{Uartzites from the Ardennes. (SUl' Ie 
transport et Ie déplacèmcnt des cailloux volumillel1X de l'Amblève. Ann. Soc. 
géoJ. de Belgique. XVIII. Liége 1890-91. Bull. p. CVII-CIX). 

1) Lettres physiques et morales SUl' 1'histoire de la tene ct de l'homme. IV. 
Paris et La Haye 1779, p. 54, 57. 

2) MémoÏt'es pour servil' à la descl'Îplion géologique des Pays·Bas, 'de'la Flandre 
et de quelqucs conlrécs voisines. NamuI'. 1828, p. 204, 205. 

3) Considéralions SUl' les bloes erratiques et roches primordiales Bruxelles. 1829 
(fide P. GOGELS. Ann. Soc. roy. malacolog. de Belgique. XVI. 1881, Bull. p. LIV). 

. ~) Natuurk. Vél'handt>l. van dé Holl. Maatseh. v. Wetenseh. XIX. Haarlem 
1831, p. 390. 

6) The biggest one originaJly weighed ± 5300 K.G. (V. BECKER). Het zwerfblok 
van Oudenbosch en zijne omgeving. Studiën op Godsdienstig, Welensch. en 
Letterl{. Gebied. XXX. Utrecht. 1888, p. 25). 
• 6) De bodem van Nederland H. Haarlem 1860, p. 78. 
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half-way beL ween the last-named place alld Tilburg, or' el'ratics oné 
of which weighed 200 K.G. 1). G. DELWAQUJI, Ihell again mentioned 
two pebbles of granite fOlll1d 111 the neighbourhood of Maastricht 2). 
It is only during the last ien yoars th at a cleepel' inLerest- has been 
taken in the study of thi'3 subject, with the result that the presence 
of erraLics of NOl'thel'l1 ol~gin has been asceriained in sevel'al places, 
as we gather from the vl'itings of C. BAlIIPS, V. BEcKTm; E. VAN DEN 
BROECK, P. OOGl1LS, ]- DEIJVAUX, G. Dl~WALQUE, A. ERENS, O. VAN 
ERTBORN, J. LORlÉ, A. \lARD and Orr. DE LA YALLÉE-P..?USSIN. 

Another fact wortl1y Ol notice is the pl'osenre, at these very pJaces, 
of boulders derived from Lhe disLrici of the Rhine. The first indications 
of such tinc1s, by G. DEWAJ,QUE, are raiher questionable. They were 
fragments of rocks from the lava of Niederl11endig, near Alldernach, 
frequently met ,with in the vaHey o'f the Amblève, but were beFeved 
to have been fragl11ents of mill-stones, formerly used ai Stavelot and 
lVlalmedy. Subsequently É. DELVAUX tOlmd a tew pieces of lava and 
pumice stone in the diluvium of the Oampine S) i but it was A. ERENS 
who discovered and described a great mlmber of rocks derived fron'l 
the Rhine district, composed of lava fi'om Niederl11endig, pnl11ice 
stone and Taullus-quartzite 4). These were followed at a later 
period by trachyte from the Drachenfels, uasalt and hornblende
andesiLe from the Siebengebirge, anel melaphyre and agilste from the 
basin of the Nahe 6). The discovery of these fragments in the North 
of Limburg admits of 110 other interpretation than that these rocks 
must have been cal'ried Soutb, simultaneously with the detritus from 
Scandimtvia. 

Ir cannot be denied that fewer erratics from Scandinavian rocks 
are found South of the Rhine than N orth of it. We give the following 
reasons in explanation of this fact: 1 st. Dlll'ing the progl'ess of the 
Baltic icestl'eam in a 80uth-Western direction, the 8candinavian drift 
must already have lost a certain portion of its material by the mix
ture of the debris of its own moraine with that of othel' sources; 
2nd. It must have suifered further 108s by mixing with the llloraine 

1) Bull. Soc. paléontolog. Bruxelles p. 36. (Séance du 5 Septembre 1858). 
2) Prodrome d 'une description géologique de la Belgique. Bruxelles et Liége. 

1868, p. 237. 
3) Les anciens dépàts de transport de Ia MeusC'. Ann. Soc. géol. de Belgique 

XIV. 1886-87. Mém. p. 102. 
4) Note SUl' les roches cristaIlines ... Ann. Soc. géolog. de Belgique XVI. 1888 .... -

R9. Mém. p. 414, 439-441, 444. 
G) Recherches SUl' les formations diluyiennes du sud des Pays·Bas. Archiyes 

Teyler (2) lIl. 6~me purlie. Haarlem 1891. Tablcaux syllopliqucs I-V. 
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clébris of thé glacier fl'om lhc Al'eleJllleS; 31d • Tbe melting pl'OCèSS 
commenced 800n, aftel' reaching iLs Soulhel'll limit. It was OJlly dlll'ing 
Hs receding course thai the Baltic ice-slrcam l'emaineel 1'01' some time 
staliollary, t"tnd in ihis period of inaction was formed t he front 
moraine extending from the Sonth coast of the Zuiderzee to Grebbe 
alld furihel' as s110wn by .L I.JOluÉ 1), over ~Nimeguell to Crefeld. 
The glacierformations, at present situatcel South of the Rhine, were 
afterwards, i. e., during the inier-glacia1 pedoel, exposed to the turbulent 
waters of the Meuse, whlch, as has been stated above, rose 200 1\1. 
ibove the level of the sea, aL least belween NamU1' and Dinant, -
proof of whieh is afforded by Lhe high ierrace. Althollgh ihis terrace 
slop es down towards the North, near Nimeguen j it still reaches a 
height of beiween 50 and 100 1\'1. + A.P. ~). Owing to Ulis actioll 
of the Meuse, the el'ratics found in North-Braballt and Limbul'g are 
gellerally smaller and more polished [han those of the dilnvial elepo
sits North of the Rhille. And lastly, a grea[ poriion of the glacier 
formation has got hidden frolll view by the. large alluvial tract of 
the Rhine delta, which has been formeel aftel' the bl'each of th is 
river at Nimeguen alld subsequent alterations of the level by dis
lorations. 

Anyhow, -it is entirely out of the question to admit tha,i in the 
b.eginning of the quartel'llary perioel the Meuse had its outlet into the 
sea, a little North of Maastricht and formeel there an estual'y, -
a theol'y put forwards by ~I. MOURLON 3) and A. RUTOT 4). As J. LORIÉ 
justly observes, not a single indication exists of the sea having 
extended so far inland. 

1) J. LORIÉ. Le Rhin et Ie glader scandillave qua ternaire. Bull. Soc. beIge de 
Géologie XVI. 1902. Mém. p. 129-153. N. VIlL -

') 1. c. p. 131. The high terrace of the valley of the Meuse is generally 
considered of pliocene formation, but the presence of Scandinavian err:ltics in 
places situatèd farther North, e. g. Mook, Nimeguen, etc., proves that it must have 
been formed aftel' the receding of the Baltic ice-stream. 

3) Les mers quatel'llaires en Belgique. Bull. Acad. roy. de Belgique (3) XXXII. 
Bruxelles 1896 p. 671-711. La falme marine du quaternaire moséen revelée par 
les sondages de STRYBEEK (Meerle) et de WORTEL, près de HOOGSTRAETEN en Cam
pine. 1. c. (3) XXXlIL 1897, p. 776-782. 

4) Les origines du quaternaire de la Belgique. Bull. Soc. beIge de Géologie. XI. 
Bruxelles 1897, p. 117. 

5) De hoogvenen en de gedaantewÎsseling der Maas in Noord-Brabant en Limburg. 
Verhandel. K. Akad. van W. Tweede Sectie lIL No. 7. Amsterdam 1894, p. 10. 


