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of manufact111~ng artificial stone may, with certain modifications, 
be folind ca1)able of being adapted: It is now used extensively in 
Englancl and all over the Continent, as well as in America, where 
amongst other builclings it has been extensively used in the deco
I .. ative })Ortions of Cranston's Hotel in New York. It is being 
employecl in the construction of a glass 1 .. oof over the beautiful 
Indian Colirt at the new India Offices in London, and a great 
quantity of ornamental work has been sent 011t by the Patent 
Concrete Stone Com1)any for public buildings u11der constrllction 
in Calclltta. They have received orders also from China; and large 
quantities of the silicate of socla and chloride of calcium have from 
time to ti1ne been shipped for different parts of India, with the view 
of manufacturing artificial stone on the spot where it was required 
to be employed. 

IV. AMBER; ITS ORIGIN AND HISTORY, AS ILLUS
TRATED BY THE GEOLOGY OF SAl\iLAND. 

By Dr. Gc ZADDACH~ Professor in the University of Konigsberg, 
and Director of the University Museum. 

THE Natt1ral History of Amber still presents its many problems, 
although for the last century numerous investigators have en
deavoured to solve them. One of the few places at which some 
of these questions may be elucidated is Samland, which has for 
ages been celebrated for its richness in Amber, ancl which even 
now possesses in deep-seated deposits an inexhaustible store of this 
valuable fossil. I therefore 11ndertook, some years ago, the geo
logical examination of this district in the employment of the 
'Ph~ysikalisch-okonomische Gesellscbaft' of Konigsberg, and I have 
lately published the results of my survey in a detailed essay, accom
panied by several maps, in the ' Schriften' of that body. A short 
summary of these results will, I hope, be of some interest to the 
reaclers of this J ouTnal. 

By the name Samland is distinguished that part of the Province 
of Prussia which is bounded on the west by the Baltic ; on the 
north by the same sea1 the K urische N ehrung, and the Kurische 
Haff; on the east, by an arm of the Pregel (the Deime) ; and on 
the south, by the Pregel itself and the Frische Haff. The north
west part of this region, which constitutes the promontory of 
Brusterort, is hilly, from 100 to 150 feet in height on the average, 
but reaching in many places to the height of 200 feet, and in some 
even to 300 feet. On the other hand it becomes flat towards the 
north-east a11d east, and gradually sinks down towards the south
eastern angle, where, upon a peninsula lying between the sea and 

• 
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the Frische Haff, are sitt1ated the seaport ancl the fortress of Pillau. 
This surface-contollr of the country corresponc1s also with the form 
of the coast, tl1e eastern portion of the north coast ancl the southern 
portion of the west coast being for the most part flat, ancl exhibiting 
only Quaternary formations : Diluvium, ancl Alluvium. Tl1e coast 
of the elevated north-western portion of tl1e country, on the con
trary, forms steep cliffs both on tl1e north and on the west, and 
exhibits a section from 100 to 190 feet in height. In this manner 
an excellent insigl1t into the geological structllre is afforclecl, show
ing that in many places, llnder a proportionally slight thickness of 
Diluvium, Tertiary becls are conspicuous at a height of from 80 to 
125 feet above the sea-level. They are not continuollS, but are 
interrupted at several places, the gaps being filled up with newer 
formations, st1ch as marl and sand. Sometimes also dislocations 
are seen in the olcler deposits, while the Tertiary becls are broken 
througl1 ancl clisplaced by the pressure of the overlying masses. 

Fig. I. in the accom1)anying ql1arto plate shows the north-westcr11 
part of the coast of Samland on a scale of 1 : 100,000. Below it 
is clrawn a view of the profile of the same part of the coast, where 
the vertical scale is 36 times that of the horizontal. The notches 
reaching from tl1e st1rface to tl1e sea-level signify ravines, whirh 
at variollS places intersect the coast, ancl clown 'vhich streams flowed 
to the sea. The heigl1ts are given in Prtlssian clt1oclecimal feet. 
The places where the Tertiary for1nation is })reserved are shacled 
both tlpon the ma1) ancl section: the white })Ortions are therefore 
those where only Post11liocene or Diltl\rial masses exist. Of the 
formations which belong to the recent periocl, there occurs on this 
coast only blown sand, or Dunes, ancl these in so slig·ht a degree as 
to reqlure no attention. 

"\\
7here the Tertiary formation crops out it alwa}rs comprises 

two different cleposits ; the unclerl}ring consisting of thick beds of 
Glauconitic Sand, which sometimes attains a height of 65 feet above 
the sea-level (Figs. II., III., A), and llpon which are the beds of 
the Brown-coal for1nation, from 60 to 100 feet thick (B). 

The Glallconitic Sand is not everywhere similarly composecl. 
It is necessary to clistingujsh a northern cleposit, which occt1rs on 
the whole of the north coast, and on the northern part of the west 
coast, as far as the village of Kreislacken; and a SOllthern clel)Osit, 
which extends from Kreislacken to the village of Kraxtepellen, so 
far as the formations can generally be followed on the coast. 

The northern deposit (Fig. III., 1, _2, 3, A) is very simply con
stituted. The upper part, from 40 to 60 feet thick, presents a 
bright-gree11 sand (c), which is composed of rather large qllartz
grains and bright-green knob-like grant1les of Glallconite. In the 
north-western corner of Samland, namely, near the villages of 
Grosskuhren, Kleinkuhren, and Rose.nort, the lower becls of this 



1868.] A11~be1"; its Origin ancl History. 169 

"Green Sand" are cementecl by hydrated oxicle of iron into a coarse 
sanclstone, whicl1 is important on accollnt of its containing remains 
of numerollS animals, which have not been preservecl in the loose 
sand. U 11cler the '' Green Sand " lies a cleposit, consisting of finer 
qtlartz-grains ancl a larger quantity of Glauconite, besides containing 
clay ancl 1\fica, wl1ich increase in qt1antity the deeper the deposit is 
penetratecl. Tl1e Glauconite gives it, in the dry .state, a greyish
green colour, which becomes nearly black when the rock js moist. 
Generally, also, the following becls can be distingt1ished in this 
deposit. Tl1e Ul)permost, from 5 to 8 feet thick, is called a "Quick
sancl J' (Fig. III. b), becallse it contains a large quantity of water, 
which has been arrestecl in its descent by the underlying clayey 
stratum; next follows the so-called "Blue Earth," or "Amber
earth;' which is from 3 to 4 feet thick, ancl more firm, dry, 
fine-grainecl, and argillaceous than tl1e '' Ql1icksand." The still 
more deeply seated de1)osit is callecl the ''Wilde Erde," because it 
contains no Amber. It has been explorecl only here and there to 
the depth of from 10 to 18 feet; and generally there has been no 
indt1cement to penetrate farther. It is a.lso unknown how deep 
this formation continues ancl what unclerlies it. 

The Amber occupies only a narrow zone in the whole formation; 
in this i11cleecl, it occt1rs abt1ndantly, but is not equally clistribllted. 
For each square foot of the surface of the becl, that is, one cubic 
foot of sand, from t lb. to I lb. of Amber may be reckonecl as abollt 
the average. The pieces are of variotls sizes, those weighing as 
much as half· a- pound being seldom found; and larger lumps of one 
or more pollncls weight are extremely rare. Their st1rfaces are dull 
and worn, and tl1eir edges ancl angles are also so mew hat rounded, 
but not to a sufficient extent to obliterate the various forms wl1ich 
they originally received as the liq 11id resin of a tree, Stich as pins, 
drops, and plates, which were formed between the bark ancl the 
wood, or betwee11 the yearly rings of growth of the stem. Fre
quently, also, fine impressions of the parts of the l)lants which 
producecl tl1em can be distinguished on their surfaces. It follows, 
therefore, that the pieces of Amber were for some tin1e, but not for 
very long, rollecl about by the water previous to their de})Osition. 

With the Amber also occurs fossil wood, but generally only in 
small pieces, wl1ich were probably half-decayed when they were 
deposited. The complete stem of a tree has never yet been found in 
the Amber-earth, and solid pieces of a foot or more in length are 
very rare. Such pieces of wood as still have Amber attached to 
them are of especial interest; and there are even some so completely 
penetrated with Amber-resin that they appear to consist not so 
much of wood-fibres as of Amber-filaments. In the "Amber-earth" 
and in the lower part of the " Quicksand," there also occur pieces 
of compact clay and marl, which contain numerous fossils, the same 

• 
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as those which are found in the overlying ferruginous sandstone. 
Mr. C. Mayer, of Zurich, determined thirty-five species of tl1ese fossils 
in the year 1860.* Among them the most abundant are an oyster 
( Ostrea ventilabrun~, Goldf.), a small cockle ( Oarditt1n vttlgatis
si11~U11~, Mayer), Pectunculus polyodontus, Phil., Natica Nysti, 
D'Orb., Morcl~ia Nysti, Gal, besi(les two species of Spata1~gus (S. 
Sa1nbiensis, Beyr., and S. bigibbus, Beyr.), a small Ecl~i1~us and a 
Scutella (S. Germanica, Beyr.); as well as a Crab related to the 
living Oarci1~us moenas; finally, there occurred in the greatest 
abt1ndance species of Escha?jea and Oellepora. 

The conclusion -vvhich Mr. Mayer has drawn from his examination 
is that the ''Glauconitic Sand" of Samlancl is of the same age as 
the Glatlconitic Sand of Egeln near Magdeb11rg, and of Lethen in 
Belgillln, and therefore belongs to the Eocene or Lower Oligocene 
division of the Tertiary formation. 

From the circumstances previously mentioned it follows that 
the Amber in the ''Amber-earth" by no means lies in its original 
bed, that is, not in the soil of the old forest in which the Amber
pines grew; but that the whole deposit of the " Glatlconitic Sand," 
so fa.r as we have hitherto considered it, is a marine formation; and 
that the Amber was washed into it by the sea in which the crabs, 
sea-urchins, and oysters lived. From the habits of these animals, 
and from the form of the pieces of Amber, it may be inferred that 
the deposition of the latter occurred not very far from the shore ; 
and from the condition of the Amber, that its cleposition took place 
in a proportionately short time, and that considerable stores of it 
mt1st have been collected in neighbouring localities. In the beds 
above and below the "Amber-earth" only a few isolated pieces of 
Amber occur. 

The southern deposit of the " Glauconitic Sand," which com
mences near the village of Kreislacken on the west coast (Fig. III., 
4, 5, 6A), behaves somewhat cli:fferently. Here the distance between 
the base of the ''Amber-earth" and the upper margin of the" Green 
Sand'' is less than anywhere else, namely, scarcely 30 feet, notwith
standing that the '' Amber-earth " is 8 feet thick. Towards the 
south, however, the latter not only descends lower, but also increases 
in thickness, so that in a distance of half a German mile, near the 
village of Kraxtepellen, the thickness of the formation has increased 
to more than 50 feet, and that of the "Amber-earth " to more than 
20 feet. This is caused by the coming in here of five different beds 
above one another from south to north. The Amber-earth is here 
composed of two different layers (Fig. III., 6, a\ a2

), each of which 
is covered with a bed of quicksand) and the lower of which is dis-

* 'Die Faunula des marin en Sandsteines in Kleinkuhren . bei Konigsberg.' 
Vierteljahresschrift der naturforchenden Gesellschaft in Zurich. Jahrg. 1861, 
p. 109. 
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tinguished by its very coarse quartz grains. Above them lies a bed 
of '' Green Sand " (c), then follows a bed composed of a very fine 
micaceous sand, from 10 to 25 feet thick, containing quite as small 
granules of glauconite, and much clay, being near the latter rich in 
sulphate of iron. This heel bears amongst the Amber-diggers the 
name of the ''White Wall" (cZ), because when it is dry it soon 
becomes covered with a sheet of s11lphate of iron. Upon it, finally, 
there reposes (still in the so11thern part) a bed of coarse quartz 
sancl, 3 feet thick, which is l)artictuarly rich in large g1.'ant1les of 
Glat1conite (e). Of all these becls only the upper ''Amber-earth" 
and the ''Green Sand" can be comparecl with the correSJ)Oncling 
beds of the northern cleposit, the remaincler being peculiar to this 
southern formation. The latter is also ftu'ther clistingt1ishecl by 
containing no fo sils with the exce1)tion of shark's teetl1, which occur 
everywhere in the "Amber-earth," ancl by the greater abt1nclance 
of pieces of Amber in the becls O\Terlying the Amber-earth, na1nely, 
in the so-called "White Wall," than in the "Green Sancl " of the 
northern deposit. We have eviclently here, therefore, the northern 
margin of a deposit, which filled 11p a basin of its own, immediately 
connectecl, it is true, with the great sea-bed in which the northern 
de1)osit was accumtuatecl, but which was formecl by the action 0f 
partictuar currents. All this is clearly ancl sufficiently ex1)lainecl if 
we assume that these soutl1ern de1)osits have been formed at tl1e 
mouth of a stream. The following observations -will confirm this 
hypothesis. 

In orcler to aclvance the solution of the various disputed ques
tions relating to the birth-place of Amber, I directed my attention 
particularly to those minerals which are found in the bed3 of the 
"Glauconitic Sand" in the form of pebbles; and it has been my 
goocl fortune to obtain such a series of these pebl1les as throws con
siclerable light on the problems in qtlestion. In the ''Amber-earth" 
of the northern cleposit are founcl somewhat abundantly pieces of a 
compact stone, from the size of a hazel-nllt to that of a walnllt, 
which js evidently the parent-rock of the "Green Sanr1," as it is 
composed of exactly similar granules of Q11artz ancl Glauconite bol1nd 
together by a marly cement. These fragments, however, vary 
amongst themselves, in the quartz grains being sometimes larger 
and at others smaller, and the cementi11g marl being sometimes 
more and sometimes less abunclant. With them also are associated 
small portions of marl which co11tain ot• ly granules of Glatlconit3. 

In the "Amber-earth" of the southern deposit, however, occur 
fragments of that Cretaceous rock which is so abundant as pebbles 
in the Diluvial deposits of Northern Germany, and which is known 
Fometimes as hard chalk, or as chalk-marl, or again as earthy 
(" todter ") limestone. It is characterized by its richness in such 
fossils as Belemnitella mucrortata (Schl.) d'Orb., Ost'rea vesicula?4'is, 

VOL. V. 0 
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Lam., and Terebr;xtula carnea, von Buch. ; and it is composed of 
very small granules of Quartz, minllte flakes of 1\rlica, ancl little 
grains of Glauconite, cemented together by a matrix of marl. It 
has therefore exactly the same constituents as the above-me11tioned 
pebbles, and corresponds to them so precisely tl1at both of them are 
evidently only variations of one and the same rock. This marly 
sandstone, however, is still found upon the neighbouring Island of 
Bornholm, * and belongs to the Greensand of the Cretaceous forn1H,
tion, which also inclllcles in its lower beds coarser glauconitic sand 
and glauconitic marl. It is therefore proved that the Tertiary 
'' Glauconitic Sand" of Samland has been formecl out of the Green
sand of the Cretaceous fo:mation, the yot1nger beds of which con
stitute a part of the Danish Islancl. The marly sandstone is 
evidently the parent-rock of the deposit which I have already distin
guished by the name of the "White Wall," and which is l)articularly 
characteristic of the southern deposit of the Samlancl formation. 

We can determine, however, still more exactly the route over 
which the materials of the northern deposit were brought there, 
because in the "Amber-earth ,, small pebbles of Silurian limestone 
occur in some abundance. This fact is itself sufficient to prove 
that tl1e "Green Sancl" came from a region where the Cretaceous 
formation reposed on old Silurian rocks. Moreover, two large stones, 
which were once found in the " Green Sand " near W arnicken, con
tainecl fossils, namely, Beyricl~~·a Bucl~ia1~a, Jones, OlLo?letes st?"ia
tella, Dalm., and Rl~y1~cl~on,ella r;~ucula, 1\tiurch., and resembled 
partly rocks of the Island of Gothland ancl partly those of the 
Island of Oesel, so that it is in the highest degree probable tlJat 
they were deri red from the land which connected these two islands 
cluring the Tertiary period. And as the Silurian pebbles and the 
" Green Sand " came together to Samland, so it follows that, at that 
period, the Greensand of the Cretaceous formation extended from 
,Bornholm towards the north, through Gothland to Oesel, and 
occupied a great part of the area which is now :filled by the southern 
half of the Baltic Sea. The Cretaceous rocks then formed, evidently, 
a . broad coast-land round the old continent of Northern Europe, 
which consisted of the crystalline rocks of Scandinavia and Fin
land, and of Silurian and Devonian strata. They also extended from 
Scandinavia over the area which is now occupied by the northern 
part of the Baltic and its bays, as also so far as Courlancl and 
Esthonia far away towards the east. The northe1~n and north
eastern part of that coast-land which lay north of the existing 
Samland must have been formed out of the oldest beds of the 
Cretaceous formation, the loose Greensand and glauconitic l\Iarl; 

• * F or a recent account of the Geolo~y of this I~land see K. v. Seebach's 
'Beitrage zur Geologie der In~el Bomholm.' Zeitsclu'. deutsch. Geol. Gesell. 
vol. xvii., p. 338. TRANS. 
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because upon the Danish Islancls the deposits of that formation still 
form zones which follow 011e another in the order of their age from 
the north-east to the south-west. Add to all this that Cretaceotls 
beds now crop out in the East of Pr11ssia on the banks of tl1e 
Niemen near Grodno, ancl that in the south CretaceotlS beds to the 
thickness of 300 feet were borecl through, in sinking a well near 
Thorn on the \ t istula, ancl scarcely a cloubt can then remain that the 
Tertiary de1Josits were accumulatecl in a sea-bed, which was formecl 
by a great depression of the strata belonging to the Cretaceous 
format1on. 

The cliscovery of the })arentage of the ''Glauconitic Sancl '' also 
furnisl1es 11s with that of the Amber of Samlanc1. The trees which 
yielded tl1e Amber-resin mt1st have grown U}JOn the Greensand 
beds of tl1e Cretaceous formation. Even as in North America at 
tl1e }Jresent day the Tar:cocz~·ttn~ clisticltU11~ es1Jecially delights in the 
low ancl freq11ently inl1nclatec1 marsl1-lands lying along the lower 
portion of the l\Iississip1Ji, so clllring the Tertiary periocl may the 
Amber-trees have :flourisl1ecl best on the boggy coast which then 
surrollncled the great continent of Northern EllrO}Je. 

\~T e can still more exactly draw the bollnclaries which then 
existecl between sea and lancl, ancl with the assistance of a few 
hypotheses we can }Jictllre to ot1rselves the conclitions uncler which 
the Amber was de1Jositecl. 

We kno\v not, incleecl, how far in Prtlssia the becls of the 
'' Glaliconitic Sand" extencl, as tl1ey are ex1Josed only on the coast 
of Samlancl ; but as we know that the becls of the Bro\vn-coal 
formation were deposited immediately U})On them, we can conclude, 
from the expansion which tl1ese becls possess in Pr-ussia, what vvere 
the general boundaries of tl1e olcl Tertiary sea, namely, that tl1e 
whole of West Prtissia, a neighbouring portion of Pomerania, and 
the western l1alf of East Prussia, extencling to abot1t the thirty-ninth 
degree of longitude (from F erro), formed the bed of a bay connected 
in the south-west with tl1e great Tertiary sea, which cove1~ecl the 
larger part of Northern Germany. The northern boundary of this 
bay left Samland at some clistance, and was continued westwarcl 
with some irregularity to Riickshoft, which lies at the foot of the 
peninsula of Hela, and where thick Brown-coal beds crop 011t on 
the coast of the Baltic. The bay was, as we lava seen, a basin in 
the Cretaceous formation, and was bordered by widely expanded 
flat coasts, which mark the last upheaval of the district. Number
less rivulets with small discharge emptied themselves into the bay, 
and carried solid matter into it; but a larger stream from the 
north-west, which flowed through the southern portion of the 
Cretaceous land, also discharged itsCJlf here. 

We have no knowledge of the oldest deposits which were formed 
in the bay ; we can only conclude from the corresponding form

o 2 
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ations in Belgium, where the Tertiary strata likewise repose on tl1e 
Cretaceous beds, that the "Glauconitic Sand," which contains the 
Amber, may have been precedecl by other deposits. In the mean
time the coasts conti11ued covered with luxt1riant plant-growths
with that flora, in fact, the n1ost delicate structures of which are 
still preserved to us in the clear Amber. If we consicle1~ that the 
temperature was tl1en mt1ch higher than it is now, that the land 
descended from the highest North towards the Soutl1, and was there 
washed by a Micldle-European sea, tl1e temperatt1re of which was, 
perhaps, elevated by a warm ct1rrent, we shall then :find it explained 
how this flora contains certain northern forms associated with 
plants of a temperate climate, and with others whose nearest allies 
now live in much more southern regions. Thus, Camphor-trees 
( Oin1~a11~0112U11~ poly11~orpl~tt111, Heer) occur with Willows, Birches, 
Beeches, and numerou8 Oaks ; amongst the Conifers the most 
abundant tree was a Tl~uJ·a, very similar to the Thtij·a occide1~talis 
now living in America, next to vV11ich abollncled vViddriJ~gtoJ~ia, 
Pines, and Firs in great variety, and amongst them the Amber
pine. l\iany thousands of the last might already have perished, 
and while the woocl decayed, the resin, with which the stem and 
branches were stored, might have acct1mulatecl in large quantities 
in bogs and lakes in the soil of the forest. In order to explain, 
however, that this accumulation of Amber could be suddenly 
broken up, floatecl away, and scattered, I asst1me that the coast 
of the district was at that time on the point of sinking. This 
supposition will a1Jpear less arbitrary when we see, as we shall 
presently, that alternate upheavals and der)ressions of the country 
may be positively proved to have occurred. in tl1e immecliately 
succeeding period. If at that time the coast sank but slowly, 
nevertheless in the lapse of a few centuries, or even in a shorter 
time, a great portion of the fiat coast-terraces might have been 
covered by the sea. Tl1e forest-earth \vas wasl1ed U}) by the waves, 
and the Amber carried into the sea. The greater portion being 
probably still attached to the wood, it could float abot1t in the 
water for some time before it sank. The forest of the inundated 
coast was also destroyed; bllt the stems of the trees which floated 
out into the open sea were scattered abot1t, only those pieces of 
wood which lay in the earth with the Amber sinking vvith it to the 
bottom. Thus perished the greater portion of the Amber forests ; 
but it is not necessary to assume that they were all destro3red, as it 
is much more probable that in the higher districts of the country 
there still remained many forests which also were rich in Amber
trees. 

The deposition of the " Green Sand ' lasted for a long time 
afterwards, and pieces of Amber still continued to be washed into 
the sea ; but it was only in the neighbourhood of the streams that 
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it was now deposited in greater quantity, probably because they 
fio,vecl through either llninjllrecl forests, or soil rich in Amber, in . 
the higher parts of the COllntry. vVhat finally put an end to the 
de1Josition of the " Green Sand" it is difficult even to conjecture. 
Probably the land was so deeply depressecl that the lowest beds of 
the Cretaceous formation, the looser Greensand and sandstone,
were covered by the sea, and consequently protected from the action 
of rain. 

Immediately upon the " Glauconitic Sand " lie the beds of the 
true Browncoal-formation. They very clearly form t~ree deposits 
or stages (Fig. III., B 1, B 2, B 3), of which the two lower are 
certainly the most closely connected. The lower stage (c1istin
guished by 1 in Fig. III.) is principally formed of "Quartz-sand," 
which generally contains no admixture. It is everywhere m11ch 
more coarse-grained than the other varieties of sand belonging to 
the Brovvncoal~formation, bllt it is nevertheless founcl composecl of 
partict1larly large grains in certain layers in the SOllthern portion 
of Samland. At some }Jlaces it alone (Fig. III., 1, B I) constitutes 
the lo\ver stage of the formation, which is everywhere of the same 
thickness, namely, from 2± to 25 feet ; at other places tl1e lower 
sta.ge inclucles also a becl of clay (Fig. III., 2, R, B 1). In order, 
however, to be able to explain the expansion of this clay, we must 
glance at the stratification of certain older be(ls which we have not 
yet cliscussed. 

The beds of which we have hitherto spoken, both the '' Glau
conitic Sancl" and the "Qt1artz-sand," clo not lie horizontally ; 
but in proceecling from east to west along the north coast, they may 
easily be observed to sink grac1ually from the village of Sassau, then 
to proceecl horizontally near Georgswalc1e, and to rise again from 
Warnicl\:en to,varcls Grosskubren. They form therefore a trough
shaped synclinal, which is, however, very flat, as it possesses only a 
depth of from 40 to 50 feet in a length of nearly two miles. This 
trol1gl1 is also seen again on the west coast; and nt1merous observa
tions and measurements prove that it stretches from north-east to 
south-west through the 'vesteTn })art of Samland, and in this 
direction becomes consiclerably 'viclenecl and dee1)ened. While its 
north-western margin is turned from the village of Grosskl1hren on 
the north coast towarcls the west-south-west as far as the estate 
called Gross Dirschkeim, tl1e eastern borcler a11pears to be extended 
from the village of Sassau in a sot1therly direction ; but the site of 
the latter is not kno\Yn exactly, as it l)asses through the miclst of the 
country. The deepest point of the trol1gh is near the village of 
Rothenen on the west coast, for \vhile its base is 42 feet above tl1e 
sea-le·vel near Georgswalcle, at the former locality it lies 10 feet 
below it. According to this the ''Amber-earth" woulcl occur near 
Rothenen at a depth of from 60 to 80 feet below the sea, bllt 
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l1itherto it has been proved here quite as little as at other localities 
on the north coast, where it exists at a consiclerable depth. 

The trol1gh has eviclently been formecl by the t1pl1eaval of its 
two sides, and it can easily be shown when this commencecl, and 
that it continued slowly. This is taught us by the clay-bed (Fig. 
III., 2, 3. 2 ), alreacly mentionecl as occllrring in the "Quartz
sand " of the lower cleposit, and as possessing a thickness of from 8 
to 10 feet. It has exactly the same extension as the tro11gl1; it 
cloes not, however, belong to its infilling, but lies t1nder it, forming 
a })art of its base. Together \vith the "Quartzsand" it possesses 
the san1e thickness as the latter assumes, where it alone forms the 
lower division of the formation. It therefore follows that the up
Ilea val of the sicles began at a time when from 15 to 17 feet of 
'' Ql1artzsancl" hacl been depositr.d, and that while it continued, 
"Quartzsancl '' was thenceforwarcl deposited only in the U})heaved 
area ; the resulting tro11gh, however, was Immecliately covered with 
the mucl, which is now hardcnecl into a clay-bed. vVl1ere the clay 
is mixecl with sancl, it is not the "Quartzsancl," but the fine 1\fica
ceous sancl, which, as we shall see, forms the princi1)al cnnstituent 
of the infilling of tl1e trough. This clay-becl, which I shall call the 
lower, because two others follow above it, belongs therefore, accord-

. ing to its sitt1ation, to the lower stage of the formation; accorcling 
to its origin, however, it belongs to the miclclle stage, ancl thus it 
connects in the most intimate manner the two divisions, one with 
the other. 

The materials which fill the trol1gh (Figs. II., III., B 2) are of 
three kincls ; namely Clay, Sancl, and Browncoal; bllt the fir t and 
the last occu.r only here and there, ancl the Sand (Fig. III. 4) 
IDllst be consiclerecl the most important depo it in this series. It 
is com})Osecl of fine ql1artz-grains with an admixtllre of nlimerOllS 
small flakes of l\iica ancl small bright-green granules of Glauconite. 
At the same time it contains many pieces of coal, partly as powder 
or smalll)articles, ancl partly as large tree-stems. The first form 
the layers ancl nests, which gi·ve to a section of the sancl a brownish 
stri1)ed ap1)earance. I have, therefore, callecl this cle1)osit the 
" Stri1)ed. Sancl,'' and it is absol11tely pecllliar to the Prussian 
Browncoal-formation as a gla11conitic Micaceous sancl. It is, how
ever, on that account partict1larly remarkable, because it contains 
Amber, which occ11rs, not incleed so abundantly, nor yet in one precise 
layer, as in the Amber-earth, but still in tolerable richness as 11ests 
in the brown stti})es, ancl with small pieces of coal. As this Amber 
comes from a mllch dryer stratllm than the blue "Amber..!earth,'' it 
may be distinguishecl both by it.1 external a1)pearance ancl its greater 
solidity; ancl it is on that account more highly valt1ecl than that 
from the latter cleposit, which, if it dries in the open air, becomes 
cracked and shivered. 



• 

1868.] Amber ; its Origin and History. 177 

Under the "Striped Sand" lies, here and there, a clay-bed 
(Fig·. III., 2, s-s), which I call the Micldle; it contains the remains 
of an extinct Flora, changed into coal, some large portions of 
stems, flattenecl branches and stalks in greater a1undance, and 
many leaves. As at other places, here also it may be observed 
that the last belong in great part to deciduous plants, while the 
wood is almost entirely that of conifers. This Browncoal-flora 
cliffers from the olcler Amber-flora; either the latter had perished 
as a shore-flora, and we have in the former the plant-growths of 
more northern and more elevated clistricts, or what is more 
probable tl1e climate and flora of northern Europe had already 
alterecl. This flora, indeed, contained many species of plants which 
at the present day are quite foreign to the region; but it was, 
neveTtheless, very similar to the existi11g Flora. Poplars, Alders 
(Al1~us), B11ckthorn (R1Lct11111/tts), Ash (Fraxi11~ts), and, among the 
Conifers, Tamodit~J11t d~tbiu?n and Seqt~oia La·11gsclorjii formed the 
princi1)al compo11ents of tl1e forests of that period; witl1 them, 
l1owever, occurred also a Ga1~cle1tia with pea-like fruit, a Fig, and 
species of the genera Sapi11cl1ts, Diospyros, and Ba11ksia. The 
clay in which these 1)Iant-remains lie sometimes })asses immediate!)' 
into Brown-coal (Fig. III., 6. 5); generally, however, the latter 
occurs higher, above the " Striped Sand," and forms the uppermost 
member of the whole series (Fig. III., 2. 5, 9). 

It is very remarkable that exactly in the same area which the 
southern deposit of the "Glauconitic Sancl" occupies, the lower 
division of the Browncoal-formation ap1)ears to be differently com
posed. Instead of the simple clay-bed wl1ich lies above or in the 
'' Quartzsand " on the nortl1 shore, we :find here three deposits of 
clay and argillaceous sand (Fig. III., 4 and 6 2', 2'', 2''' ), so that 
the '' Quartzsand" forms only thin layers between them. No one 
can dot1bt that these clayey deposits owe their origin to the same 
source as the older argillaceous sand which we have previously dis
tinguislled by the name of the " White \Vall." More than this, we 
can even determine exactly the area over which the current of the 
river made itself perceptible in the Tertiary sea. For on the por
tion of the coast bPlonging to the 'Tillage of Gross Hubnicken 
occurs a district, 2,700 })aces broad, which contains generally the 
same beds as the c1istricts lying to the north ancl the soutl1, with 
this difference, tl1at the argillaceous portions are absent (Fig. III., 5). 
Instead of the three clayey beds of the lower stage we find striped 
sand deposited in the "Quartzsand" of this area (Fig. III., 4); and 
we cannot explain this otherwise than by the supposition that the 
current was here so strong that it carried on the argillaceous ingre
dients, and sorted out, as it were, the striped sand. At the same 
time this furnishes us with the proof that all the clayey becls of the 
lower stage belong to the "Striped Sand," and that, therefore, not 
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only it, but all the infilling of the trot1gh, with the Amber which it 
contains, \Vas also brottght there by the same ri,rer which during an 
earlier })eriod hacl floatecl . imilar n1aterials from the la11d into the 
sea. Thus the cle})Osit of the "Glaltconitic Sancl," which appears 
to be co11nected with the Gree11 Sand, is bot1nd up in a wonderful 
manner with the overlying Browncoal-formation. 

The cleposits of the midclle division of the Browncoal-formation 
brtve no important relations, for altogether they attain a thickness 
of only 22 feet, ancl even thus are unrepresentecl in one-ha]f of 
the trot1gh. The beds of the third division of the formation 
(Figs. II., III:, B 3) are thicker and more wicle-S}Jread; tl1ey 
extencl over the whole area of tl1e Lower Stage, ancl repose partly 
upon the "Quartzsancl" of that eli vision, and IJartly UJ)On the beds 
of the seconcl stage. The Stlcces~ io11 of its variotts strata is also 
nearly the same as in the l\ficlclle Stage. At the base lies a clay
heel (Fig. III. s ), which 1)a ses ll})\\arcl into a clayey "l\iicaceotlS 
Sand" ( 7). Both contain })!ant-remains : pieces of woocl and leaves 
of Uonifers. As the clay ancl coal diminish in quantit)', the "lVIica
ceous Sand'' becomes brighter, and at last white. It does not, 
however, contain Glat1conite, ancl is tllllS c1istingtlished from the 
'' Stri1)ed Sand." Its UI)l)er la3rer is in great part coml_)osec1 of a 
Qt1artzsancl, the grains being more equal ancl smaller than in the 
"Quartzsand" of the Lower Stage; bt1t it can nevertheless only 
be 1ookec11l})Oll as an alteration of the same. It is colotlred grey 
or black by a great quantity of coal-clust, ancl is therefore appro
priately called "Coal-sand" (Fig. III. s ). In it or in the 
tll)permost layer of the "l\ficaceotls Sand" sometimes occtlr, finally, 
trtle becls of Brown-coal (Fig. III. 9 ), from 6 to 8 feet thick, 
which are sometimes sandy, bllt at others consist of bitt1minized 
woocl, and then contain a great qt1antity of gigantic trunks of trees. 
These u l)per Brown coals are those which are fol1nd also in other 
remote c1istricts of the Province of Prussia covered by newer forma
tions, for instance, near Bra11nsberg on tl1e Passa1je, near Schwetz 
on the Vistt1la, near Riickshoft on the Baltic, &c. 

From what has no\v been statecl it ""'ill be easy to carry on 
the history of Samlancl throt1gh the Tertiary periocl. \\Then in 
the place of the " Glattconitic Sa.n(l," tl1e de})Osition of the "Quartz
sand" com1nenced, the relations of . ea ancl Janel were not changecl . 
As tl1e "Q.tlartzsancl '' in the sot1thern clistricts is mt1ch coarser 
than in the northern, ancl as it forms in the latter area nt1merous 
intercalatecl becls between other strata, wl1icl1 clo not occur in the 
former, we can infer that it \vas carried into the Bay from the 
great sea in the sot1th-west. After the deJJOsition of this Sand, 
and of the clayey ingreclients which the river washed. into the 
Bay, had continued l1ndistt1rbed for some time, began the graclual 
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tlpheaval of the cot1ntry lying east ancl north-west of the Bay. And 
the Bay itself, which hacl been so e:xtenclecl by an earlier depression, 
was now confined to the small flat trot1gh whose most northerly 
portion we have now learnt to know. As it arose, however, it was 
fillecl tlp with the mt1d which the river carried into it, for the 
barriers which had formerly stop1)ed its de1Josits \vere now clestroyed 
by the tlpheav·al of t.he coast. \Vith the sancl, which it clerived 
from a variety of the Cretaceotls Sanclstone, })Oor in Glattconite, 
it took up also, out of the lakes a11cl marshes thTough which it 
flo,vecl, the Amber which was depositecl there, and carried it into 
the trough, as well as numerotts fragme11ts of st1ch plants as a river 

· wottlcl bear away from an old forest. That the wood occupies as 
Browncoal chiefly the uppermost place in the series of deposits 
can }JerhaJ)S be ex1)lainecl only by SU]Jposing that it floated about 
on the stu--face of the water ttntil the trough ltnder it was filled 
up, and it \Yas pressed downward into the Sand. 

Abot1t this time the coarse Quartzsancl on both margins of the 
trough lay clry; but, as it is coverecl by the beds of the uppermost 
division of the Browncoal-formation, it is clear that a depression 
again followecl the Ul)heaval of the cottntry, during which the deposits 
of the argillaceous " 1\tiicaceous Sa11cl," of the '' Coal-sancl,'' and of 
the Browncoal, were accumttlated. The " l\iicaceous Sand" of the 
up11er clivision contains, however, no Glauconite, and as we are 
unacquaintecl with its origin, the inflt1ence of the river on these 
beds is also 11nknown, ancl the mode of their formation cannot 
be pursued any farther with certainty. No doubt the forests of 
an extensive shore-line again l)erishecl, ancl furnished the wood 
to the Browncoal-becls. Finally, the Prussian Bay of the North
German Tertiary sea was filled U}), and while numerous deposits 
were formed in other parts of this sea, Prussia was laid dry by 
an tlpheaval of the rocks, and thus encled for a time the history 
of the country, but only to commence again after many centuries, 
\\rhen a harsher period of destruction succeeded to the clemency of 
the Tertiary E1)och. 

This new IJeriod in the history of Samland began with the 
depres ion of the continent of Northern Europe. This region, 
which had enclt1red since the olclest periocl of the earth's formation, 
was cle1)ressed first of all in the north-east, then in the south; 
and the Polar sea was enlargecl as gradually, the valleys and 
dee1)er portions of the land being overflowed towards the south. 
The climate ancl all the conclitions of the country were thus com
pletely changecl. The mottntains projecting out of the sea were 
coverecl with glaciers, which extended clown to th3 water. Icebergs 
ancl ice-flakes laden with the clebris of rocks and with blocks of 
stone "ere cletached from these glaciers and drifted towards the 
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south; here they stranded upon the overflowed land, which was 
formed of Silllrian and Cretaceous . trata. The latter, with its 
many soft and marly becls, offered the least resi. tance to the 
water and the ice, an(l was tl1erefore the most deeply eroclecl and 
destroyecl. Tl1e clayey material, being n1oTe easily suspenclecl in the 
water, was carriecl a\vay by the sea and deposited as mucl. The harcler 
portions were mixed -vvith the crusl1ed components of the northern 
rocks, and were also vviclely distributed as sa11d by the water and 
the ice. 

Withollt cloubt there remained also at this period consiclerable 
deposits of Amber lll)On tl1e Greensa11cl becls of the Cretaceous 
formation, where the remains of the old forest soils existed, or the 
marshes and lakes which long ago hacl clriecl llp or been fillecl with 
earth. vVith the soil, these also were now broken up, ancl with 
tl1em the Amber was scattered in every clirection. It can tl1us be 
ex1)lained why Amber-nests are founcl in the Diluvial cleposits over 
all ·the German Plain, ancl why Amber also occlU'S in many otl1er 
COllntries in Northern Et1rope, for instance, in Sweclen, on the 
coast of the North Sea, &c. After the l)artial clestr11ction of tl1e 
Cretaceous becls, however, the Tertiary formation of Samlancl was 
laid bare to the ft1ry of the waves and tl1e l)ressllre of the icebergs; 
it was destroyecl in many })laces, ancl at last overflowed and covered 
with mud ancl sand. 

The l1igh coast of Samland presents an excellent opportt1nity 
for observing the natt1re ancl mode of the erosion of the Tertiary 
rocks by the Diluvial sea; ancl even the small coast-section (Fig. II.) 
enables 11s to perceive how here ancl there the upper becls only have 
been clent1decl, wl1ile at other places all the strata have been eroded 
down to the present sea-level, ancl even cleeper. The narrow limits 
which have been assio·necl to this article, rencler it impossible for 
me to discuss very closely these relations, ancl I must therefore 
confi11e myself to the follo\vli1g remarks. 

Of the deposits which were tl1rown clown by tl1e Diluvial sea, 
two eli visions, having clear bou11clary lines, are 11sually clistingt1ished, 
namely, the Olcler Dillrviuru ancl the Newer. The Older DiltlVillm 
(Figs. III., IV., a to o) is depositecl on the Tertiary strata to the 
thickness of from 10 to 40 feet; b11t where tl1e latter have been 
denllcled down to the sea-level, it may be seen reaching a height of 
150 feet. l\Iarl (whicl1 \Vas de})Osited by the sea as m11cl), sand, 
large pebbles, ancl bolllclers are the principal com1)onents of the 
Olcler Diluvit1m. The sancl, which has numerous varieties, distin
g11ishable partly by colo11r ancl })artly by the size of the grains, is 
characterizecl throt1ghol1t Samlancl by always being ri ·h in Glau
conite, wl1ich was no dol1bt derivecl from the Greensancl beds of the 
Cretaceous formation. The Newer Diluvium (Figs. III., IV., e) 
consists of yellow sand and yellow loam; it is bllt slightly developed 
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in north-western Samland, a11d forms a covering· of from 5 to 20 
feet in thickness, spread regt1larly over all older deposits. 

The destrt1ction of the Tertiary strata had co1nmencecl before 
they were overflowed, no doubt by means of tl1e masses of ice which 
were dri·ven agai11st the clceper beds. On thawing, the ice deposit8d 
the debris and stones with which it was laclen. This ex1)lains the 
great gravel-bed which often lies imbedded in marl, near the remains 
of the Tertiary strata (as in Fig. IV., near A ancl E a). Often, 
however, surrouncled by Diluvial masses, occur large blocks derived 
from the uppermost beds of the Browncoal-formatjon ; they fell 
down by the destruction of the miclclle becls, ancl remain lying in 
the mud. Thus were large blocks of the older rocks washecl away. 
In Fig. II. we see such re1novals, both in the east near N euk11hren 
and 'Vangen, as also westward near Georgswalde and Warnicken, 
-isolated remnants of the olcler becls being still seen projecting 
from their founclations. In Fig. IV., also, is exhibited on a larger 
scale the last-named coast clistrict, wl1ere near A is seen one such 
remnant, a11d near E the ste1)-like fractt1red margin of the Tertiary 
beds. These clenudations, however, were also sometimes accom
paniecl by dislocations, which were cat1secl by the })res ure of the 
masses of mt1d and sancl which were thrown on the olcler becls. One 
st1ch clislocation is shown in Fig. II. in the district of Rauschen; 
a11cl near Rosenort on the west coast we have the remarkable case 
of tl1e olcler Glauco11itic becls being upheaved, ancl not only covered 
by Diluvial masses, but having also the same beneath them, where 
they ap})ear to have been tl1rust by lateral presstlre. 

In the cleeper erosions occtlr marl ancl sand, not in a regular 
succession of becls, but tl1r11st without order into each other, or 
heaped up against one another. Such a mode of arrangen1ent 
cannot be explained in deposits from water; bttt they n1a)l" never
theless l1ave arisen in two wa~ys. At one time the ice-islands of the 
diluvial sea abundantly destroyed again the deposits which they 
hacl themselves formed, and the gaps which thus arose were filled 
up with other material. Still more generally it ha11pened that the 
half-floating mud was forcecl ll})Wal~ds, by the weight of the sand 
whicl1 was heaped 11p on it, to such 1)oints where this presst1re was 
accidentally slighter; by these means the mud penetrated into tl1e 
overlying sand, as may be seen in Fig. IV. near B; or the sand beds 
were heaved up and thus fractured, as the sa11d beds D have been 
heaved U}) through the marl. All tl1ese cl1anges took place slowly 
and in slightly agitatecl water. The proof of that is found in the 
circumstance that the broken and transported masses of the older 
beds are often found very near the places where tl1ey were detached; 
and great deposits of Tertiary sand are founcl with the ordinary 
Diluvial sand in the Diluvium, having been derived from the 
clenuded portions of the Brow11coal-formation. 
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After the deposition of the Olcler Diluvium the land was raisecl 
up aboYe the \Yater, ancl lay clry for a long time. At that time, 
probably, nllmerollS hills \Vere formerl as Dunes, for they can be 
proved in some cases; ancl thus by means of wine~ and water the 
la11cl probably obtained its l)resent featllres; but it was once more 
overflowecl. The depression this time seems to have progressed 
faster and to a greater clepth tha11 before, so that the ice-islands 
drifting towards the south but slightly eroded the surface; and, on 
their melting, only the blocks \vl1ich they had tral1Sl)Orted were 
deposited; and these are imbedcled abunclantly in the associated 
sand ancl loam. 

After this the land once again emergecl out of the water ; and 
thus it is tl1at through alternate U})heavals and clepressions it has 
gradually risen to ·the height which it no"T possesses; bllt the waves 
of the sea still continlle the work of destruction which the;r com
menced thollsanc1s of years ago, ancl yearly lessen the area of tl1e 
country. If, however, other countries can only con1plain of the 
damage wl1ich the sea has inflictecl on their coasts, it here am1)ly 
repairs the lo:s it has cat1secl. V\Then la.'hed by storms, it tears U}) 
the Amber out of the deep-lying becls of Amber-earth; by the help 
of sea-weecls torn lll) at the same time from the bed of the sea the 
Amber is hea·vecl Ul)Wards, and carriecl on the s11rface of the water; 
and 'vhen the storm abates ancl the sea becomes calm, it carries the 
Amber, to'gether with pieces of older Browncoal and fresh marine 
plants, on to the beach, where a hunclrecl hands are waiting to 
i11terce1)t it with nets. That is the "Amber-drawing," a trying 
oc~llpation, wl1ich demancls a strong ancl hardy frame, for the cold 
winter storms yielcl the richest booty. Bt1t many pieces of Amber, 
nevertheless, do not reach the shore, for the largest and heaviest 
pieces have alreacly sunk to the bottom, and lie between the large 
boulders which cover the sea-bed. Therefore, in calm weather and 
with clear water, the inhabitants of the coast go in boats, and turn
ing the stones with hooks fastened on long poles, encleavollr to dis
cover the Amber in the interspaces, and to draw it up with small 
nets. This is called "Striking for Amber."* For a long time 
peo1)le were contented with \vhat ... ~mber they could recover by these 
means from the sea; ancl these mocles of acql1isition till furnish 
the greatest quantity of the Amber which is obtained from Samland 
for commerce. For the last ten }7 ears, however, on all points of 
the coast where the Amber-earth c1oes not lie too deep beneath the 
sea-level, encleavours have been macle to lay it bare ancl to obtain 
the Amber immecliately from it. The circumstance that it is over
lain by a becl of very loose sancl, which contains a large quantity of 
water, has hitherto in11)edecl the attem1)ts to open out the Amber
earth by subterranean mining-works. And to make this possible, 

* " Bernstein atechen., 
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and therefore to render accessible the stores of Amber which lie 
hidden in the interior of the country, will be the next progress in 
the acquisition of these, in so many res1)ects, remarkable fossils. 

For the benefit of such students as desire to inform themselves 
more ft1lly concerning the nat11ral history of Amber, we append a 
list of the principal books ancl pa1)ers "\vhich have at vario11s times 
been published on tl1e subject; ancl we also vent11re to illustrate 
the paper of Ollr contribt1tor with a })late, which will convey some 
idea of the organic remai11s llSllally follncl in this fossil resin. For 
the accuracy of the list of works, therefore, as well as for the second 
plate, the Editors of this J 011rnal are responsible. rl,he specimens 
figured in that plate belo11g to the National Collection in the 
British Museum; and for the facts relating to the Insects embodied 
in the annexed explanation of it, we are indebted to the kind and 
able assistance of l\ir. Fredericl{ Smith, of the Entomological De
partment of that Muset1111. EDITORS. 

EXPLANATION OF THE QUARTO PLATE. 

Fig. I. shows the north-western part of the coast of Samland. 
]fig: II is a section of the san1e line of coast. 
In both figures the tinted portions dh;tiuguish those places where the Tertiary 

beds crop out above the st-a-level. The white portions are those where Quaternary 
or Postpliocene depo~its only are Yi~ible. The principal cli\·isions of the 'fertiary rucks 
are distinguisll t cl by different lines. A signities the depo it of the '' Glatlconitic 
Sand''; B 1 the Lo\ver Stage, B '2 the l\Iiddle Stage, and B 3 the Upper Stage, of 
the Bro\vncoal-formation. The boundaries uf the Synclinal '.rrougu, which the 
~<..:conJ S tnge fills up, are shown by dotted lines. 

Fig. III. exhibits vertical sections on a larger scale through three points on 
the north coast and tLree on the west. Here .A. di~tiiJg\Iishes tile dcpPsit of the 
"Glauconitic Sand"; a, tl1e ''Amber-earth"; b, the a~sociated '' Quil'ksanrl '; 
c, the ''Green Saud' ; d, the so-called '' W !lite Wall .'; e, tl1e "Green '\Vall." B -is 
tl1e true Brown-coal formation ; also 1, the "Qua.rtz-~and' ; 2, the iutercalateu clay
beds, which are represented on the west coast by three me1nbers, 2', 2'', 2 ' ''; 3, the 
1\Iiddle Clay-bed ; 4, tile ''Striped Sand''; 5, the Low~r Brown-e0al; 6, the Upper 
Cla}·-bed; ·7, "l\licaceous Santl"; 8, ~.,Coal Sand'; and 9. the Uppc>r Brown-coal. 
C, D1luvial deposits: (.f,, coarse sand, gravel, and large bollldt:r~; f3, l\larl; y, orcli-
nary sa11d; ~, re< lepo~iteu Tertiary sand; all these \a to ~) belong to the Older 
Diluviun1; e is the Younger Diluvium. 

Fig. IV. shows on a much larger scale than Fig. II. a small part of tbe coast 
near 'Varnieken, where the T ertiary beds are in great part denuded and replaced 
by Diluvium, exhibiting also the position of tlle Diluvial masses. The letters and 
numbers upon it have the same siguificution as in Fig. III. 

• 

EXPLANATION OF THE PLA 'rE OF ORGANIC REM.lUNS FOUND 
IN AMBER. 

Fig. 1. A Dipterous Insect belonging to the European genus Leptis. Three 
times the Natural Size. 

Fig. 2. A Dipterous Insect belonging to the European genus Echinomyia. 
Enlarged one-half. 
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Fio-. 3. A species of the Blind Travelling Ants (For1nicicloe) of Africa, being 
eithe1~ Anont?na rubella or a closely-allied species. T,vice the Natural Size. 

}'ig. 4. A species of the ~pined Fo'i"lnir.-id:P. belonging to the South American 
and African genus Polyrhoch1·s. T\viee .the Natural Sjze. . . 

Fjg. 5. A Djpterous Insect belonging to .a new genus of 1J-[usc~cl33, allied to 
the 1:1:uropean genus Tachinus. Twice the Natural Size. 

Fig 6. A Clic:ki ng Beetle belonging to the European genus CarLlio pltorus. 
Twice the Nattu·al Size. 

Fig. 7. A species of HeteromerollS Beetle belonging to the family Oistelidm, 
and allied to the genus Statira, in which, us in the fos::;il, the eyes coalesce. T Lree 
times the Nat ural Size. 

~"'i g. 8. A species of the tropical family of Beetles, t ermed Et~Jmolpidre, and 
probably belonging to the genus Cola~poso?nct. T'vi~e the Natural Siz.e. . 

Fig. 9. A species of Ter1nes ('Vh1te Ants). Tw1ce the Na,tural S1ze. 
Fi~. 10. Front view of a Spider belonging to tue family Atticlre. l\Iagnified 

four diarneters. 
Fig. 11. An oblique Dicotyledonous Leaf. Natural Size. 
In the above Explanation, the term ''European genus" is not used as signjfying 

that the genus is now confined to Europe, but only to show that it is still repre
sented on the Continent. 
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