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Geology. - "Some new sedimenta7'y boulde1's collected at G1'onin.qen". 
By DI'. P. KRUIZrNGA. (Communieated by Prof. G. A. F. 
MOLENGHAAFF). 

(CommullÎcated in the meeting of May 31, 1919.) 

Some ten years ago a favourable Oppol'tunity offered for collecling 
sedimenta!'y boulders at Groningen, where in three different spots 
at the northern extremity of the Hondsl'ug and in the neigh bourhood 
of the norlhern cemete!')", wbich has already become known as a 
finclingplace of el'ratics, important excavations were performed. First 
when tbe foundation was laid 1'01' tbe new tram-shed, and shortly 
aftel' when new stl'eets we re being made, viz. the Tuinbouwstraat 
and tbe Koolstraat. 

'VlIen trenches were dng for sewer-pipes, Ihe Dilivium was not 
reached at the point, where the Tuinbouwstraat joins on to the 
Nieuwe Ebbingestraat. Tbe presell~e of sherds of pottery at a depth 
of more than 1 m., however, made us suspect that tbe llpper soil 
had been tllrned over or em'thed-up. A little higher up in the Tuin­
bouwstraat the Dilivium emel'ged, and gradually rose to the smoface, 
until abollt halfway it was seen half a metel' above the present 
level of the street and was covered only by a thin layer of mould. 
Subsequently it first sank again below the street-Ievel, aftel' which 
it rose once more to the height just mentioned. Afterwards, on the 
occasion of the exr.ursion made in 1913 by the GeoL Section of Ihe 
Geol. Mijnbouwkundig Genootschap (28 p. 83), it was encountel'ed 
again in the first part of the Verlengde Tuinbou wstraat, also covel'ed 
witb a layer of mould. 

In the thl'ee localities just mentioned boulder-clay was fonnd, 
which is calcareolls bilt all'eady oxidized. Besides this a nUlIlber of 
bands ot' gravel were 10 be obset'ved. 

ArIlOug the large number of boulders, fOlllld by me dIlring these 
excavations, th ere wet'e se\'eral interesting' specimens. Of the species 
rareI}' fOllnd near Groningen 1 mentioned al ready (30 p. 231) the 
U ppet'-Silllrian limestone with Pristiograptus l1'equens J aek. and Ihe 
Saltholms-limestone (also the glanconitic \'ariety, the 50-called Glall­
conitic Terebl'atula-rock) from the Danian. 

In the following pages I purpose 10 discuss th ree more Silurian 
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bouldel's, hitherto unknown in our country, the last two not haying­
been met with in any other country as yet, 

Limestone with StroplLOmena Jentzschi Gag. 

Among the erratics fonnd when the new tram-shed was being 
built, there was i. a. a plate-sbaped piece of rock abollt 2 c.m. in 
tbickness and 1 d.m-. in length and in breadth, in which occur a 
large number of dOl'sal valves of a rypical Stl'oplwmena. Of othel' 
fossils this boulder appeal'ed to con tain onIy a 10ngitudinaI section 
of a Pleu1'otomaJ'ia and a small pygidium of Asaplms raniceps DaIm. 
so that from th is it is obvious that it belongs to the' Lowet' Silurian. 

The rock is a fine-gl'ained, l'arher hard limestone, with scattered 
small rounded qual'tz-gl'anuIes. I have not been able to detect 
glauconite. The primitive colonr is undistingllishable, as through 
weathel'ing it has changed into a more or less yellowish geey. 
AIso some bl'ownish spots still occur. 

In Iooking up the literature I soon became aware that the ver)" 
same Stroplwmena has already been described by GAGETJ of East­
Prussia, who termed it Sb'oplwrnena Jentzsclti (15 p. 17 44 pI. V 
fig. 26). One of the blocks in which this fossil has been found, 
consists of bl'ownish grey hard limestone with somewhat weathered, 
yellowish spots. It comes from Spittelhof and contains besides 
numerous dorsal valves of the above mentioned fossil, also the rests 
of a large Strophomena and another irrecognizable brachiopod, The 
other specimen comes from Pl'. Hollan~ and is composed of coarse­
crystalline limestone in which only one dorsal val ve of Strophomena 
Jentzscld Gag. OCClll'S, beyond cOl'als and rests of crinoids. Their 
petrographical character induced GAGEL to refer both erratic blocks 
to the Upper-SiIurian series. However, it wiJl appeal' presently that 
also these boulders, at all events the first-mentioned, have been 
proved to belong to Ihe Lowel'-SiIuriltn. On the other hand, acrording 
to ANDERSSON, the othet' may possibIy originate fl'orn the U pper-SilurÏan 
and eontain a closelJ' reIated species. 

Now in order to make aSSlll'ance double sure, I begged Prof. ANDRÉE 
of Königsbergen to send me one of GAGEI:S original samples fol' 
compariRon. This request was readily cornplied with. A couple, of 
well-presel'ved valves of Spittelhof were sent me, for which kindness 
I still feeI greatly indebted. -

liy suspicion carne tJ'ue in every respect. The ShOl't description 
of this fossil by GAGEL I quote here fol' the sake of completelless: 

U mriss q uerverbl'eitert, Schlossl'and g'Ieiçh del' gl'össten Schalen-
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breite. Schale Itnfänglich flach, dann allmählig untef einem rechten 
Winkel nach der Ventl'alseite zu gekrümmt, so daas die Dorsal­
schale convex wil'd. Oberfläche mit zahlreichen feinen, abel' deutlich 
runden Rippen bedeeld, deren Zwischenräume durrh 2-3 sehr feine 
Radialstreifen angefüllt sind. Ausserdem befinden sicb anf dem 
flachen Teil der Schale noch eine Anzahl unregell1lässigel', flacher, 
concentrisch angeot'dnetel' Runzeln, ähnlich wie bei Stl'ophomena 
rhomboidalis. In det· Mitte der Dorsalschale befindet sjc~h oft noch 
eine kleine, abel' deutliche Einsenkung". 

The concave ven tI'al "al ve has not been discoyered by GAGEl, either. 
In ronsideration of my scanty material I was not enabled to make 

certain about the petrogl'aphic resemblance between tbe boulder 
from Spittelhof and the one found by myself; stiJl jt seemed to be 
rather great. 

1'he second and Jatest wl'Ïter that has described erratics with 
StropllOmena Jentzsclti Gag. from Gel'many is STOLLEY (20 p. 136). 
Without mentioning the finding-place (only the distl'ict Schleswig­
Hollstein is given), he mentions two more blocks. The one is composed 
of light-gl'ey limestone, in which here and there vel'miform concre­
tions of glauconite grains occn!'. BeJ'ond <t nnmber of specimens of 
Stl'ophomena Jentzschi Gag. this boulder contains only 01'thisina 
planrt Pand. The othel' resem bles in a most mal'ked degl'ee the 
preceding one, but contains only a trace of glauconite and the only 
fossi! accompanying Stroplt. .lentzschi Gag. was Orthisina concavrt 
\'. d. Pahl. 
, To my knowledgê this Stl'oplwmena has not beell detected In 

erratics from Denmark. 
Only a few years aftel' GAGEL had described the species, J. G. 

ANDERSSON also l'ecorded a number of erratics with the same fossil 
from Sweden. One of them ol'iginates from L. Brunnby in the 

o 
pal'ish of Stenasa in Oeland, one from Källunge JY.lyr in Gotland 
and four from Gotska Sandön. \ 

All these apeeimens differ largely fl'om the one of Groningen as 
well as from the German pieces in that they are filled with a 
number oJ rolled fragments of bl'own phosphorite and bl'own 
to black phosphoritic sandstone. This makes theI1l true cong'Io­
merates, which indnced ANDERSSON to style them Strophomena­
Jentzschi-conglomerate .. Similal' blocks have not been l'ecol'ded eithel' 
by S1'OUEY or by GAGEL, who do not make mention either of any 
phosphorus-('ontent. Neither does my specimen. What typifies 
ANDEHSSON'S erratics, is that some phosphol'ite blocks ('ontain Dpper­
Cambl'ian fossils, viz. Peltura scambaeoides Wahlb., Spllael'02Jhthal-
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mus sp. and Agnostlls pisifol'mis Linn., whieh proves tl;em to come " 
from a region of Oambrian deposits, whieh was exposed to erosion 
during the early part of the Lower-Silurian period. ANDEHSSON (l.c. 
p. 79) himself is wrong in inferring from these erratics, that the~y 

come from the very loeality whenee originated also tbe bouldel's 
they eontained, and that at t11e vel'y least in that plaee the whole 
Upper-Cambrian must have been el'oded away. I tbink this need 
not be 50 at all, and I even believe that it is most likely not the 
case, bnt that the region, hom which these Cambrian bloeks origi­
nate, has to be looked for rather in the vicinity of Ihe ol'iginal 
locality of the Silnrian erratics. Fit'st of all we think of tbe distrlets 
near the coast of tbe mainland of Sweden to the West and to the 
NOl'th of Gotland. 

Tbe cementing matel'Ïal also whieb consolidates lhe phosphorite 
bloeks, varies more Ol' less from the nrst-mentioned el'ratics, as, 
according to J. ·G. ANDImssON it sometimes consists of grey to white 
spotted eoarse-rrystalline Iimestone and sometimes of grey, compact 
limestone, in whieh OCCtu' a larger or smaller number of rounded 
ql1artz-grains, as well as occasionally some glal1conite. 

Among the fossils in the last-Illentioned el'l'atics are, Ortlzisina 
sp., Platyst1'ophia bifomül Schloth., St1'epu!rt sp. 1.èt7'rtdella sp., 
Asaphus sp., J1laenzts nllculus Pomp., Illaenus sp., some Bryozoa 
and other non-descript fossils. Of all these only lllaenlls nuculus 
Pomp. was known hitherto from a boulder from East-Pl'nssia, 
as described by POl\lPECKJ (:16 p. 69). The author rel'erred it to the 
Lower-Sill1l'Îan period. This rock consists of bl'ownish, coal'se-gl'ained 
Iimestone with many qual'tz-gl'anules. 

Finally we refel' to one more el'l'atic block with St1'oplw1nena 
Jentzscld Gag. from the NOI·tb-Balticum, recorded by WrMAN (23 p. 
103), viz. NB 94 of Ekeby. This bouldel' consists of red Asaphlls-lime­
stone and does not contain other fossiIs. 

The age of all these erratic blocks could be eRtablished, because 
St1'opJwmenl'l Jentzscld Gag. has been found in solid rock fit'st by 
ANDlmssoN (I. c. p. 77) in tbe nOl'thel'l1 part of Oeland, aftel'wal'ds 
by LAMANSKY (22 p. 177) on tbe Wolchow in RURsia and finaJly by 
HOI.T1WAHI. (29 p. 46) in Soulh Norway near Vaekkel'ö and Töien. 

LAMANSKY (l.c. p. 177) susperts that also tlle braehiopod, which 
is recorded by BUÖGGER (5 p. 50 pl. XI, fig. Va) as a Stropltomena 
1'homboidalis Wilck. from the Expansns-shale and tlle lower part 
of the Orthoceras-limestone of SOl1th-Norway, is identical to 
St1'oph0111ena Jentzsclti Gag. The figul'e alIl1ded 10, is not at alllike 
it, as all'eady obselwed by HOLTEDAHL. 
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This fossil is I'al'ely but regulal'1y fonnd in Oeland, in the 1owel'­
most, glauconitic Asaphus-Iimestone, in Russia in the thl'ee divisions 
of th.e zone BlIl (B/ll<j.' BllI(3 and Blll) of LAMANSKY. On the basis of 

bis investigations LAMANSKY pal'alleJs the; 10wer half of BlIlfr. witb the 

Lower Asaphlls limestone of Oeland, but the Stl'ophomena-Jentzschi­
conglomerate with the U pper Asaphus-limestone and tlle Gigas-limestone 
of Oeland, and with the npper part of LAl\IANSKY'S zone BlIl(l and 

with his zóne Bm., of Russia) sa that from this it follows, that 

Stl'oplwrnena Jentzsc1d Gag. is spread ovel' a larger vel'tical extent 
than ANDERssoN could have surwised at th·st. In Sonth-Norway the 
fossil has been found in tbe zone 3 c. 

lf, thel'efore, we wish to parallel tbis erratic block with any of 
the Lowe1' Silul'ian strata, it is necessary, in view of -tlle varying 
petl'ogl'apbical cbal'actel' of the didsions, which desel've consideration, 
and in view of tbe different chal'acter of each of them in diffe/'ent 
regions, to tind ont from which l'egion the boulder most probably 
originates. 

Accot'ding to .LINDSTRÖM (11 p. 9-12) Asaplms mniceps DaIm. 
OCCUl'S all'eady in the Lowel' Gl'ay' Ol'thocel'as-limestone of Sweden 
and is still found in the Upper Gl'ay Ol'thoceras-limestone. 

According to SCHMIDT tbis species is obser\'ed in Rnssia in the 
zÓlles B 2ó-B 3b; according to LAMANSKY (22 p. 169) in the upper 
strata of the zóne BIJl up to the lowel' strata of Bw . 

~ ï 

IhÖGGEH asserts that it is not quÏte cel'tain whetber they are met 
with in NOI'way (5 p. 92). 

Most vrobably this el'ratic bloek does not originate from the 
mainland of Scandinavia, StropllOlllena Jentzsclli Gag being kl10wn 
thel'e only in South NOl'way. Moreovel' the rocks from ~hose zónes 
differ from our bouldel'. 

Likewise the Russian Silurian need not be cOllsidel'ed although 
the latter fossil also oecurs iu Russia. It bas not been obsel'ved yet 
to the west of Reval. In that region only BII1ï of the zone BlJ1 
exists and this division eonsists of calcareous sandstone. Our boulder, 
therefore callnot come from the East-Balticum. 

As has been said, only one ermtic block with Stl'oplwmena Jentzschi 
Gag. from the North-Balticnnl is known. The petl'ogJ'aphicai character 
of it does not agl'ee with this specimen. Boulders of grey limestone 
ha\'e been fonnd there, indeed. which belong to the Asaphns-lime­
stone of WllIfAN and may tlJerefot'e be of the same age. 

In Oeland the Lowel' Asaphus-limestone consists of limestone partly 
containing glauconite and partIJ free from that mineral of which 
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the first may agree pretty weil with STOLLEY'S boulders, but neither 
of them agree with the Gt'oningen specimen, especially as regards 
the amount of qual'tzgrains. 

The pl'esence of erratic blocks with Stroplwmena Jentzschi Gag. 
in Oeland, GotJand and Gotska Sandön leads us to eonsidel' also 
the localities of tbe Baltic west and north of the last two islaJlds. 
It is teue, the erratics fOllIld tbere, diffel' Iargely ti'om the Groningen 
boulder; still tbis district is p,'esamably to be cOllsidered as their 
original site. STOlJLEY alld ANDERSSON do the same for their blocks, 
while the assumption aIso seems warrantabIe of the presenee of 
similal' erratics in East-Prus5ia, notably the one descl'ibed by POllIPECKJ 
and the Spittelbof ft'agment l'eco1'ded by GAGEL. 

Probably this specimen must be considel'ed to originate from a 
narl'OW slip of the Baltic, a little nOl'th of Gotska Sandön and at 
a short distance West of Gotland. 

Fl'om the foregoing it appears therefo1'e, that the plaee of origin 
eamlot be assigned more acrnrately, so that we cannot say for aure 
to which divisiol1 of the zone Bl11 the boulder belongs. It is 
therefore, like the Strophomena-Jentzschi conglomerate to be classed 
pl'ovisionally undel' Bm. 

Calca1'eolts Sandstone with Asaphus mniceps DaIm. 

In the Tuinbouwstl'aat one bOlllder was found among tbe many 
erratics that, judging from the fossi!::; it contains, must be inclnded 
among the Lowel'-Silurian. Tt is howevel' of a peculial' petl'ographical 
charaetel', as it consists of rather hard, fine-grained sandstone with 
a caleal'eous cement. The Iike of it appeal'ed to be quite unknovvn 
in the Iitel'ature of erratics. 

This el'ratic block has about the siza of a ehild's head and its 
primitive colour was gray to bluish-gray, as may still be obset'ved 
from the inner part; the ontside, however, shows a diseoloUl'ation 
tó brownish-yellow, FOI' the rest it bas sutfered IiWe from weathering, 
The qllartz-grains are smaIl, all but colonrless and rounded. I did 
not eneountcl' glaueonite, but only some grains of caleite. The rock 
also contaius a few pieces of more or less rounded, coarse-grained 
limestone, black at the pet'iphery, w hlte in the centre. These frag­
ments, which mOl'eover con1ain a large numbel' of brown, rod-shaped 
bodies, are pl'esumably little l'olled boulders since 1hey differ so 
mnch from the sllrrounding rock. However th is is still highly 
problematical. 

Beyond one spedmen of an 01'tltis-species this bloek contains a 
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small but complete pygidium of Asap!ms mniceps DaIm, (Length 71-
mm, breaelth 11 mm) anel fllimerous othel' indetermin'able frag'ments 
of AE'aphiels; i.a. a fragment of an hypostome, 

In the elescl'iption of the pr'evious bOlllder I have aJl'eady com­
municated something about the OCCUl'l'ence of Asaphus mniceps DaIm. in 
the.! Lower Silurian deposits in Scandinavia and Russia, so that I 
now merely refel' to it. 

Fl'om the above it appeal's, therefore that this block is to be 
clasóed under the older strata of the Lower-Silurian, specifically undel' 
one of the divisions equivalent to the Swedish Orthocel'as-limestone. 

Howevel' in Scandinavia Ol' in Bornholm no solid rock is lmown 
resembling Ihis rock in any way: Starting fl'om Reval, En], of 

LAMANSKY has developed ilself as a calCal'eOlIS -Iimestone in the 
Westel'l1 part of Estland. Fragments of this rock also OCCU)' on the 
beach of Odenóholm, so fhat up to that locality at lea.st this division 
retains Ibe same petl'ographical chal'actel'. Thel'e it has sUllk all'eady 
below the sea-leveL Having 110 control-matel'ial of this rock I am 
unablp. to ascertail1 its similal'ity to th is boulder. 

Moreover some bOllldel's have been discovered, which, being 
romposed of limestone, contain a variabIe amount of rounded qual'tz­
granules and agree in age with BIlI, as may be gathered from the 
descl'i ption of the previous species of erratics. 

I thel'efore believe that this piece is to be considered as a quartz­
rich variety of the limestone wilh Sf1'oJJ!wmena Jentzsclti Gag. and 
of the St)'ophomena-Jentzsrhi-conglomerate, especially becanse in the 
previolls block a180 OCCUl'S a pygidium that belorIgs to the same 

_ Asap!ms-species. 
When examining the fmgment more closely with regard to a 

possible phosphorus-contenr, both the rock itself and the fOl'eign 
enclosures distinctly pl'oved to contain at least some phosphorus. The 
Jatter, 110wever, did not give off an}' smeU of bitumen whell partieles 
were knocked off with the hammer. Furthermol'e, becallse they are 

-not fossiliferous, we cannot determine whether these fl'agments of 
limestone, ,as is the case with the el'ratics of Lhe Stl'ophomena-Jentzschi­
conglomel'ate examined by AND1!JRSSON, are to be 'included onder the 
Oambriall. 

Most Iikely the ol'iginal locality of this erl'atic block is that slip 
of Lhe Baltic which coveJ'S the prolongation of the calcareous sand­
stone in Estland and cOlltinues along the Nol'th side of Gotslm 
Salldön as fal' as West of Gotland, th us comprising the l·egion, 
from which the Stt'ophomena-Jentzschi-conglomerate originates. 
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Limestone with Dinobolu8 tl'an8Vel'SUS Salt. 

A piece of fine grained-ct'ystalline lirnestone ha ving become 
brownish-yellow through weathering and of about tbe size of a fist, 
contains a dOl'sal valve of Dinobolus transver8US Salt. (1 p. 59 pI. V 
fig. 1-6), which in spite of its extl'eme thinness has been preserved 
in admil'able pel'f'ection. This boulder also, which was also found 
in the Tuinbollwstraat at Groningen, is a completely unkllown 
species of erratic8, as the fossi! mentioned jnst now was Hot met 
with Jll any other country, 

Tbe leng th of the valve is 3 cm., the largest breadth, aCl'OSS the 
centl'e, 4.2 cm. The al most stl'aight hinge mal'gin is 3.3 rTn. long. 

Tbe dorsal valve is al most qUlte flat and reveals ou its sul'face 
numerous, vet'y faint, concentric lines of gl'owth and an extremeJy 
fine radial stt'Ïation. Whether tbE're are small spines 011 the outer 
sUl'face, as indicated by DA vmSON (l.c, pI. V, fig. 3 and 3a) eannot 
be made out. 

Of other fossils this boulder contains besides a numbel' of detached 
portions of cI'inoid sterns also a valve of Plwlidops implicata Sow. 
(1 p. 80, pI. 8, fig. 13-17) and aval ve of BeYl'i('lda Jonesi Boll 
(13 p. 13, pI. lI, fig. 10-12) and a pygidium of Pl'oetus COnCin12US 
Daim. (9 p. 78, 18 p. 41, pI. IV, fig. 1-9, 3 p. 22, pI. XVII, 
tig. 5). . 

From all tbis it appears, therefol'e, that the bloek belongs to the 
uppel' Silllrian, the zone being undetermined yet. 

Plwlidops implicata Sow. eontl'al'y to rlwlido[Js antiqua Schloth. 
is probabJy quite unknown in OUt' upper Sllnl'lan el'1'aties as weil _ 
as in those fl'om (j-ermany and Denmark, which is pedlaps due 
to the fact that varions authol's have eûnsidel'ed tbe two as synonyms 
(7 p. 96, 10 p. 173). lt appeal's however, as MOBlmG and GUÓNWAI,L 
(24 p. 30) have SbOW11, th at tbey wel'e llsed fol' fo&sil::; whieh indeed 
are elosely allied to each otbel' but also form a distinct rontrast. 
Only Kmsow (6 p. 245) I'ecol'ds that PllOlidop$ implicata Sow. (= Crania 
implicata Sow.) is vel'y abnndant in West-Prussia in the boulders 
of the U pper-Sil urian Beyrichia Limestone. I think ltowevel' that 
he aJso I'efers bere to Plwtidops qntiqua Sehloth. 

In solid l'Ock PllOlidops unplicrlta Sow. IS lmown only from the 
island of Gotland (fl'om tbe zones c-ll of LINDSTRÖlII (12 p. 13).~ 

MUNTHJr. (27 p. 12 -13) rnentiolls the fossil from the layel's 2-4 
distingllished by bim and VAN HOEPFN (25 p. 125) hom y and ElV~' 

LINDs'rRól\l, also, records tbe OCClll'l'enee in Srl!onen (l.c. p. 26), bnt 
MOBERG and GRÖNWA1.J, state that the species Lhel'e ditfel's distinctly 
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from the Gotland species and resem bles Plwlidops antiqua Sehloth. 
It is not lmown as yet which of these two fossils occut' in Oesel 
and in Estland. 

BeYl'icltia Jonesii Boll. ha'3 been reported by Kmsow (13 p. 13 pI. 
II tig. 10-j 2) of Gotland from LINDS'l'RÓl\f'S z()nes c-h, by VAN 
HOEPI~N (1. c. p.132) from his zone IiW 1 • At Schonen this fossi! has not 
been found, and nothing is known of it in Oesel and Estland. 

Proetus concimuts DaIm. is melltioned only by SCJHMrDT (1. C. p. 44)" 
f!'Om rhe Lower Oesel stt'atnm (zone J) of the Rllssiall BaItic provinces, 
of Gotland by lJINDbTRÖl\[ (12 p. 3) from the zones c-e, and by VAN 
HOEPEN fl'om his zone y (near Mulde) (I. c. p. 142). 1\1ol'eove1' this fossi! 
ha& been found with Bey/'ieMa Jonesii Boll in boulders, associated 
with Lepe1'clitia Baltica Elr/} w. and BeYl'ichill spinige1'(1 Boll. (2 p. 
39. 17 p. 502), 

I, thel'efol'e, feel.i Llstified in assuming, that this boulder probably 
agl'ees as to its age, with the Lower Oesel stratum of the Russian 
Baltic provinces 

In Oesel the Lowet' Oesel stl'atum consists almost entirely of blue 
marl and dolomite. Limestone OCCLll'S only in the West of the 
peninsuia 'raggamois (4 p. 46). The equivalent layers in Gotland, 
on the othel' hand, are composed of marl, marly limestone and 
limestone. and tbe equivalent layers Oll the mainland of Sweden of 
graphohte-shale, so that tbis re'gion canno! be eonsidel'ed as the place 
of origin. 

Gotland and tbe part of the BaILic bet ween this island and Oesel 
and of these probably, first of all, the island of Gotlanc! togethet' 
with its approximate vicinity is, therefot'e, in all likelihood to be 
looked upon as the loeaJity 'from which 0111' el'raric block was del'ived. 

Delft. May 19 L9. 
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