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Introduction. 

Professor C*E~.II:D DC GCER made in  Hohuslan, ‘especially 
i n  the  years  1689, lS90, and 1SD;i-95, extensive collections of 
late-Quaternary marine shell-gravel for t h e  purpose of study- 
ing, i n  accordance with a new stratigraphic-statistical 
method (DE GEER l!llO, p. 118Q the  history of immi- 
gration, etc., of the  mollusc-fannn, t h e  changes of level, and 
the climatic conditions. 

In  19lo he discussed i n  .Quaternary Sea-bottoms, the  most 
important glacial shell-beds and, preliminarily, some of the 
post-glacial, h u t  t ime .not allowing him an  opportnnity, within 
any proximate futnre. of elaborating a l l  t h e  rich material  he  
had gathered, he placed i n  the writer’s hands, i n  the  autumn 
of 1!)14, f h c  post-glacial slicll-!jr.nrcl, icitlb irliich tlierc is I m c  
includctl tlitrt ( m t  l t r t y j l t r c iu l )  sliell-!jrni.cl irliich lies 011. t i i d  

bcloir the limits of flit posf-ylucitrl ttwiisgrcssiou. The reced- 
ing shore-he’s  passing the lerel  of the  abore-mentioned 
transgression limit is, of c‘oiirse, an arbi t rary but, unti l  a 
connecting-point with t h e  exact chronology has  been obtained, 
a certainly snitahle hoiundary between glacial  and post-glac- 
ial  times. 

‘I’hanbs to a travelling-scliolarship froin the Swedish Royal  
-4cademy of Science, I was given in  the summer of 1915 an 
opportnnity of myself collecting material  and stntlying the 
occnrrence and formation of the  shell-beds. 

If, in all .cases, t h e  writer has followed L’rofessor 1 1 ~  GEEK’S 
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250 I:I<NJT AIiT1;YE. [April 191:. 

arduous methods of investigition, this has been done, because 
another method wi th  a claim t o  exactitude is hardly iinagin- 
able, and  as such an investigation is as good as lrorthless 
unless the very greatest  exactitude be.obserred. However, an 
examination, in accordance wi th  the method mentioned, of a 
sufficient number of shell-beds ought to lead to a satisfactory 
solution of the  problems i; hand. It has, consequently, been 
found possible to ntiliee the perfectly iinique opportunity 
presented i n  the  sliell-beds of countries which. dnring the 
Q u a t e n m y  age, were covered with ice, of s tndying the 
immigration of an animal g ruq  and its later fa te  in a 
new-born sea-district, biiestions, too, of very great zoogeo- 
graphical and biological interest. It has been fonnd possible 
t o  throw a l ight  on these important changes of level and to  
i n a h  contributions t o  the  solntion of the qiiestion of cliinate 
which ought to be of special weight  in consequence of thc 
relatively very exact determinations of time. 

F o r  t h e  determination of the  Inolluscs, use has been made 
of the collections of the Geological Institution of the  Stock- 
holins Hiigskola, W. C. IZn6ac~R’s excellent illustrations, and 
the  works of G. 0. SARS and J. 6. JEFFKEYS. W i t h  respect 
to  nomenclatnre and the  like, the  writer has mainly followed SAI:~. 

The  writer desires t o  express his deep and heart-felt thanks 
to I’rofessor DE GEER for the generous gif t  of the  very valn- 
able investigation-material, and for the excellent advice and 
great  goodwill shown Gy him t o  the writer dnring his years 
of s tudy at t h e  S tockholm Hijgskoln. I t  also gives t h e  writer 
great pleasnre to be able t o  express here his heartiest thanks 
to his other esteemed teachers and faronrers 1~110 dnring his 
scieutific studies i n  palaeobotany, botany, and geology, hare 
assisted him with advice and practical help or who hare, in 
any other \ray, shown their interest in the writer’s efforts. 
Among these the wri ter  wishes to name Professor A. G. XA- 
TIIORST, Professor G. T,riaEItIIEtu, Professor 0. ROSEXI:ERG, State  
geologist Dr. HESI:. XUXTIIE and Dr. ‘1’. G. HALT.I.:. 
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39. €1. 4.1 POST-GLICIAL MARINE 6IIELIrBED.S IK I ~ O I I U S L A ~ .  251 

The wri ter  is specially indebted to Dr. XILS ODIIXER for 
his determinations of divers Ino1hscs, and to  Fi l .  I lk .  R I C I I A R ~  
I ~ X Q Q  for l i terary indications. 

The writer’s best thanks are  also due to the Governors of 
the Geological Association for the opportunity they hare 
a &en the  writer of publishing his paper. 

Xiss KARIS HUSCII, Fil. Rand. FOIKE FOI,I;ESOX, FiI. I h n d .  
J’:RIK GKASLUIUD, and Fi l .  fiand. G&TA I,uNDQVIST. undergradn- 
ates at the Stockholms Hiigskola, have each carried out the 
chief par t  of t he  work of sorting one sample. 

The translation has kindly been carried out by Xr. 15. 
:IDAX-RAY of Stockholm. 

Some molluscs immigrated in the latest fini-glacial time. 

First :nay be given, with Professor 1 ) ~  GEER’B kind per- 
mission, a list of species foiiiicl a ~ ~ ~ i g  the  faiina of the so- 
called transitional-beds and which were J I ~ W  occnri*ences there; 
in other words, :I list of forms that  immigrated iinmediately 
before the time when the shell-beds treated of in this paper 
began to be cleposited. 

There h a w  been examiiied the shell-beds, the collections 
from which h a w  chien? been made ~ J J -  Prof. 111: GEIiR, at 
Skirjednlen (12 h a  N of Striimstad; according to HXGG 63 t1t 

above the sea), Tm-sang (1G lma SSE of Strbinstad; cc. 59 $ 1 1  

abore the sea), Oxtorp (9 I JJ~  SE of Strbmstad; c. 45-49 IIZ 

above the sea), Gndebo (13 kni ESE ofStrbmstac1; 48 1 ) )  above 
the sea), Skiirbo (3.5 7;iu N of Grlibbestad; cc. 4G I J L  al~ove the 
sea), the lowest sample (2 i .G 111 above the sea) at Eveiiiis (1.6 
kill E of Piskebiickskil; see I)E GEER 1910, 11. 1172), as  well 
as pickings from the shell-bed at Eredhnlt (9 1;nt K of Stri5ln- 
stail; o. i 1  111 above the sea). 
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252 IXNST AXTEVS. [April 19 17. 

The shell-bed a t  Sliiirjed~lell is evidently the same t h a t  was 
previously examiiieil by HBGG (1910, p. 473; see, too, SERNAX- 
1)m 1910. p. 227 l), and whose time of formation was  given 
by him as the  post-glacial traiisgression masimnm. T h i s  age- 
tletermination has, as is well-known, been p e s t i o n e d  by 
XIJSTIIC (1910, p. 12OS), and Prof. I)E GEER was inclined, as 
he  iiiformed me, after x slight examiliation t o  consider t h e  
bed as late fini-glacial, a snpposition which has  now been 
foniitl to  be correct..  

JVhen t h e  shore-line, in early post-glacial time, iliuriiig the, 
coiirse of its retreat, passed the  limit of the post-glacial trans- 
grt:sioii, t h e  following species had, iiecorrling t o  the  writer's 
an;ilyses of the beds mentioned, already made  their  appearance 
on the  scene in  addition to those included by DE GE~:I: i n  
his tables X and I3 i n  Q,nateriiary Sea-liottorns~~: 

Lcy)idopEctrvirs cineimts .rollttrclttn bicze)ttntcL 
Crnspglpeliiliis tri t irginti t i tv -1b3-n c f .  nlbn 
rll ln Illit1 t t c l l l eaf~f  Solet5 eitsis 
Ostt-etr etltilis Y'lwnein cillosiitscttln 
Sitcrtlu iirrclcrts 
Ctrrdirrni ecliimttrrrr Gibbitln citierciria 

2 cf. ,rotloslluL 
2 ef. ezigtrirm Onobu ncitleirs 

P a t  el In 2'11 l p  t f k  

1, t i n  n t in in t errliedin 

Cf. Nli~i~UilktJi Uissoti iiiterrrcptn 
Lneciccrrtliiriri 11 ovuegirrr ) I (  

Cyprhr islnitdiccc 
Trips n 1ire 11s 

x 1,irginerts S t t  Bsn vet icrt Zn tn 
Litciiitr borcnlis > i/tCv~tSSata 

Ske tt  etr 1) lnnovb is  
Pa rtlr e n  in xi) irn 1 is 
Cln t1r itre1 In 1 iiietr ris 

Lepton nitidimi Utriciths irriibilicntirs 
- 

* J I I  ronseiluencc of a printing crror tlicrc btrl lds here >dkbnjedslcn>. 
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On the division of the post-glacial age and the deter- 
mination of the time of formation of the shell-beds. 

The valnr of such an investigation as the  present, lies, of 
cotme, maiiily in the degree of exactitude with which the 
time of formation of the different shell-beds is determined. 

An nnsonght iiorm for such determination is fontid in the  
changes of level, which, as Prof'. 1 ) ~  GECC' pointed ont a long  
time ago, most certainly forin t h e  most suitahlr starting- 
points for a (livisioii of the post-glacial age. 

I n  order to  conveniently dietingnish tlic oldest post-glaciitl 
regression froin tha t  occurring at a later date, the writer p Y J -  

poses the use of t he  terms .l~,'iiiio-p(~st-!llcrcial and vwm-post- 

.)The post-glacial transgressional time,, , the  time of the post- 
glacial maximum subsidence, and the  like, also appear 'to 
the writer to be suitable expressions, while the terms .Tapes- 
'time), BTitoriiia-time>, and the like, which, iii addition to the 
unfitness pointed ont by I)E GI:ER (1912, 1). %O), are also 1111- 

suitable in  coiisequeiice of their iiirlefiiiitetirs~ in point of 
time, could iiot be w e d  in  the present paper. 

By Drecent time is understood i i i  the  following pages the 
time after the cessation of the nphexval of the lanrl. 

Below, within and above different shell-beds there occur 
clays, which, as the conditions of bedding or the faiunas show, 
are iuidonbtedly derived from thr  time for the post-glaciid 
transgression maximum. 

These clays hare  served as the  first starting-points ill thcb 
determination of the time of formation of the  shell-beds. 

In order t o  ohtaiii a11 objective view of t he  composition of 
the fauiias there have been employed B R ~ ~ G G I ~ S  (1901,' p. 570) 

(Ilacinl. .' 

-_ 
The Latin adverbs ~ p i m ~ ~  and Dsrror signify Bnf the begini i ing*,  x,firsfs, 

and > h f C D .  
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2:ii ENSST .iSTEVS. [.iiwil 19 17. 

clicisiota ir, L I C C I I ~ ~ U ) I C E  icitli tlic cxistijiy ycoyrcildiiciil cxtoisio,b 
into arctic (a), boreal (b), ;ind lnsitanic-mediterraiieaii (1) spe- 
cies, as me11 as (I dicision iu uccordioice icitla tlic tiiiic o f  ial- 

n i i ~ j r u t i o ~ ~  into Uoliiisliiic. According t o  the latter, the molluscs 
have, naturally, been divided into as many categories as the 
shell-beds, which, iip to the present, it lias been foiiiid, carl 
suitably be divided into six groiips. The mollusc-groups are, 
conseqnently : 1. (gothi-glacial regressioiial and) fini-glacial 
iransgressional innnigraiits, which may be distinguished by 
~ f h ;  1. fini-glacial regressional immigrants (9fr)); 3. jirimo- 
post-glacial regressional and post-glacial iransgressional immi- 
grants (which should properly be marked pprpt, but  which, 
for the sake of simplicity, are  distinguished by ,pi&); 4. forms 
immigrated during the post-glacial transgression ?Jtaximiim 
( x p f n i ~ ) ;  5.  sero-post-glacial regressional immigrants ()sprD), and, 
ti. recent immigrants (mc.a).  

For  each shell-bank there have been calculated the specific 
iuid individual percentages of t he  a-, b-, and 1-molluscs and of 
the ft-, fr-, etc.-species found i n  them. As consideration must, 
at the same time, be paid both to the specific a i d  individual 
conditions, it has proved snitable to  take the means of the 
specific and the  iiidividnal percentages. 

These percentage-means for the  post-glacial shell-beds which 
are stil)erin&posed by clays and examined here find the follow- 
ing expression: 

a b I 

Otter6 A . . . . . . . . . . . . . . .  12 64 34 
D B . . . . . . . . . . . . . . .  10 3.; 55 

Fj l l lbacka .  . . . . . . . . . . . . .  S SY 29 
R ~ s s S - L S U ~ ~  A . . . . . . . . . . . .  9 2s 63 

> C . .  9 2s 63 
'I'orscrSd . . . . . . . . . . . . . . .  7 59 34 
Fjjrlla.  . . . . . . . . . . . . . . . .  9 50 41 
x. i ro i t .  . . . . . . . . . . . . . . .  9 52 39 

. . . . . . . . . . .  

9 46 45 means 
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];d 39 . 11 . 4.1 POST-GLACIAL MARINE SIIEI.I..U I.: DS IS I.OIIUBI.HN . 255 

f t  fr yrt 

Ottcrii -1 . . . . . . . . . . . . . . .  23 4 1; 81 
B s;; 51 . . . . . . . . . . . . . . .  16 

"'; . . . . . . . . . . . . . . .  49 .. Fjljhl1bnck:i 2s 

Riisso-LSngo A . . . . . . . . . . . .  17 2s 55 
c . . . . . . . . . . . . .  IS 3s 54 

45 2s Torserud . . . . . . . . . . . . . . .  27 

. 33 s Ilolt . . . . . . . . . . . . . . . .  211 45 
Fjiilla 25 24 31 . . . . . . . . . . . . . . . . .  

37 41 111cn11s ., .) .. 

1i.Iiilc. for the beds which are stqio.iniposed r u i  
clays we have the following percent averages: 

L I I  

Kilarnti . . . . . . . . . . . . . . . .  9 45 
Torserad . . . . . . . . . . . . . . .  7 Jt; 
Toftcriia A . . . . . . . . . . . . . .  11 59 

D c . . . . . . . . . . . . . .  s XI 
Siithollllen A . . . . . . . . . . . . .  s "0 

> B . . . . . . . . . . . . .  9 31 
Itijssii-Lhg6 d . . . . . . . . . . . .  S 29 

B . . . . . . . . . . . .  6 31 
OttcrijB 7 :;0 

. ).. 

. . . . . . . . . . . . . . .  

post-glacial 

1 

46 
47 
30 
5:) 

49 
GO 
t13 
63 
63 

S f i i  55 lllealls 

f t  f r  prt ptin spr 
6 i l ; tma  . . . . . . . .  20 41 3'J 
Torscriid . . . . . . .  19 -11 . 3s 1 1 
Tofterrla A . . . . . .  1s 47 25 7 

Sidlioliiicn A . . . . .  17 3;' 4ti i' 3 
. . . . .  1 x B 1S 31 50 . 

. . . .  19 61 I,.. ,os so.LSng5 ' . A 90 

> I% . . . .  16 27 57 
Otter6 I% . . . . . . .  21 16 ti1 

. . 

'7 

. . B c . . . . . . .  20 31 49 

. - 
- - 

19 32 4S means 

-4s will be seen. within each groiip. with the exception of 
a couple of beds. the composition of the fauuns is fairly simi- 
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~ 2 5 6  ERKST AXTEVS. [April iai.;. 

lar, especially if respect be paid to the fairly different time 
of formation of the individnnl beds. Exceptioiis in the  first 
g r o q )  are, of course, formed by Otterii B and Riis~ii-L&~~" 
and in the latter group by Tofterna -4. On the  other hand, the  
two groiips, compared with each other, present a not uiiessen. 
tial difference, consisting chiefly in the greater r61e played by 
the 1- and prt-forms in the latter group. I n  order to  eluci- 
date  this  there have beeii calculated the means of the percent 
averages given. 

On the basis of these conditions, by height above the sea- 
level, by conditions of formation, by frequency and variatioll 
of frequency of the  shallow-water forms, by stratigraphy, etc., 
it has been found possible to ?eterrnine the  time of formatiotl 
of the  other shell-beds with, the writer thinks, a relatively 
high degree of accuracy. 

Changes of level. 
It is an  absolntely indispensable condition. on making thta 

fiindamental study of the  changes of level of a country, to 
s tar t  from the sea-level and riot from more or less hypothetical 
lake-levels. It is, therefore, 011 the west coast of Sweden that 
we have mainly to search for the solution of the questions, 
of such importance for oiir geology, of the  vertical movements 
of Sweden dnring the late-Quaternary age. Here, in Bohus lh ,  
where these movements are best known, their seqnence has 
been as follows: 

The receding ice-border was closely followed by an  intensive 
iiphearal of the land, which almost had the character of a 
wave. In. coiiseqiieiice of this, the sea-bottom i n  central Bo 
husl%n, in which district t he  highest m a d e  of the  sea can 
be traced up to 141 m, was uplifted, >SO that  shell-deposits 
with mostly littoral species could nccnmulate where the  water 
had previonsly been more than  100 ti1 d e e p  (Dc GEER 1910, 
1). 1145). 
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Ijd 39. 11. 4.1 POST-GLACIAL >!ARISE SIIELL-BEDS IN I3OIIlJSLfX. 257 

I n  fini-glacial age this gothi-glacial upheaval was succeeded 
by a subsidence, during which the shore-line in the same 
tract was displaced to 102 or, possibly, 110 nt above the sea 
(DE GEER 1910, p. 1liO). 

This was followed by a new upheaval of t h e  land. W h e n ,  
in primo-post-glacial times, central Bohnsllin had reached its 
greatest height, the shore-line, according to  the conditions 
sho\rn a t  Otter6 (see p. 274) and Fjiillbaclia (see p. Z i d ) ,  was 
between the approximate fignres of 8 and 17 f i t  above the sea. 

But a second and final subsidence, the post-glacial, began 
to makc itself felt. On this occasion the cential part of Bo- 
huslin came to lie about 37 $11 (Sandbogen; see p. 304) and 
the most northerly part of the district about 45 i n  lower than 
they are at present. 

Finally came the sero-post-glacial land-upheaval, which came 
to an end during the latter part of the bronze-age (0. PR~DILV 
1906, p. 33). 

After Professor DE GEER has proved the above-mentioned 
fini-glacial subsidence in  Western Sweden, and after the h a -  
tion of the period that  has elapsed since Sweden began 
to be released from the last ice-covering has become ~ ~ O \ V I I  

and has been found to be considerably less than has previ- 
ously been supposed, some of the previously-existing opinions 
concerning the late-Quaternary clianges of level in Seandi- 
navia and problems coiinectcd with this question can hardly 
be maintained. 

Here, in passing, attention may be directed t o  the possibility 
of explaining the anc3.lns-transgressioll in the Baltic which, 
in the opinion of the writer, lies in the fini-glacial subsidence 
mentioned above. 

Fenno-Scandia consisted, as regards the changes of level, 
of a uniform district, and undulating movements of the crust 
of the earth propagated themselves from every point in the 

IQ-17010S. G. F. F. 1917. 
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direction of its centre. At a l l  the different points 011 each 
isobase there ocenrred, as a rnle, similar changes of level; ail 
upheaval in Bohusliin mas contemporaneous with an 11pheaval 
in Viistergiitland, Ostergdtland, etc. From a lino\Vn change 
of level i n  the  West of Sweden i t  is, therefore, extrenicly 
probable tha t  one can deilnee a contemporaneons ehznge of 
level in the East of the country. 

The fini-glacial subsidence in  Bohnsliin must, consequently, 
have had its correspondence in the districts on the Baltic, 
which, at the fini-glacial age, was in its Ancylus-period. 

According to  XIXTLIE (1910, pl. 4ti U) the transgression of 
the Ancylus-Lalie esteniletl i n  the Ombergdistrict to  75 111 

and, somewhat north of Lake Vsittern, to 100 111 above the  sea. 
As the  isobases in  this tract knd at the period in question 

probably ran from TIr to El or  somewhat S W  and NE, the  
figures hitherto available from the fini-glacial transgression 
a t  Udderalla (see p. l 5 i )  and those from the Aneylus-trans- 
gression at Lake Vat tern, correspond fairly well to  each other, 
if the surface of the Ancyliis-Lake, when the limits of the 
transgression in  the district i n  question were registered, is 
brought t o  sea-level, bnt, preferably, not higher. 

The changes of level in  Scaiiia, Denmark, and northern 
Germany, which were of such importance for the Baltic inland- 
sea, are, unfortunately, very imperfectly known, as the marlis 
of these changes lie, partly or  entirely, below the level of 
the sea. 

It is probable that the first movement of change of level 
after the release from the covering of ice, in  relation to which 

has always taken place in  that direction which is given 
by the final resultland tha t  the German north coast took up 
its highest position, for which DE GCER’S (1S91i, p. 106) ap- 
proximate figures of 25 to 30 111 appear theoretically accept- 
able, jus t  a t  the time of release from the ice. Lying outside 
the Fenno-Scandic upheaval-district, and forming a portion 

the other movements are merely reactional or continu s t‘ 10115, 
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Ud 39. 11.4.1 POST-GLACIAL MARIXE SHELL-BEDS IX GOIIUSLXN. 259 

of the stable continental block, in  whose outer most^ portions 
alone the masses, pressed out by  the weight of the land-ice,- 
had been able to bring about a disturbance of the  isostatic, 
conditions, the coast in qnestion, ever since Scandinavia began 
to  rise, probably found itself in an almost incessant s ta te  of 
slow subsidence. 

X'ithin a zone somewhat north of the north coast of Germany 
there faded out both upheavals and subsidences. From this 
tract the amount of the rise of the various points grew 
Ivitliin a ware-crest until the latter lost itself in the unbroken 
elevation in  the central part of the upheaval-district, while 
the amount of subsidence within a wave-valley reached its 
greatest value in  the longitude of Halland or Bohusliin in order, 
surpassed by the intensive upheaval, t o  'run out towards the 
central of the rising. 

U'hcn, at the beginning of the gothi-glacial epoch, a mighty 
upheaval followed the retreating ice-border, this affvcted centpal 
Denmark too (but not the north coast of Germany). When 
the upheaval attained its maximum, the southern part of the 
Bresnnd most certainly assumed the higbest position it reached. 
during late-Quaternary time, and then there existed across the 
Danish islands a land connection between Sweden and Germany. 
The southern par t  of the Baltic basin formed, during this 
period, a n  ice-lake. 

But  this upheaval .was. soon replaced by the fini-glacial 
subsidence. This land-subsidence is, as is well known, only  
prored i n  'BohuslBn and in  northernmost Jutland (see DE GEER 
1910, p. 1149). but, with the knowledge we posaess of the 
changes -of level its 0-isobase is theoretically to be expected 
lietween the 0-isobases for the dani- and the post-glacial subsi- 
dences, a d  nearest to  the tormer. The Belts, and the district 
between Itiigen and Falster mere still probably raised tha t  
approximately 10 111. which, in the present day, the thres-. 
holds here lie below the surface, so tha t  the Baltic was 
connected with the Cattegatt only by means of the Oresund. 
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Then a change of level in  an opposite direction began t o  
make itself felt. The district surrounding the Oresund was 
once more raised, although to  a lesser extent than during gothi- 
glacial time, and the 0-isobase retreated again towards the 
iiorth - and this time further than during the gothi-glacial 
upheaval - as is shown by  peat-bogs and river-channels 
below the existing shore-line: T h e  Falsterbo-district was raised 
to about 8 m above sea-level, as is shown by  a peat-bog 
containing oak and hazel with the bottom at a corresponding 
depth (HOIST 1895, p. 21; see, too, DE GEER 189G, p. 119). 
The thresholds in the south of the Oresund seem, consequently, 
to have. h e n  upheaved to  sea-level. 

On the other hand, it is probable that a connection between 
the Baltic and the M’estern Ocean was formed by means of 
the Belts, for here the land-subsidence had gone on so far 
that  the thresholds, now lying about 10 118 below the sur- 
face, were lowered beneath the sea-level, judging by  the 
circumstance that, during the next or the post-glacial subsi- 
dence, these tracts occupied the same height-level as they do 
at present. 

Cowsequeiitly, it scciiis to  tlic writer iiot i iq i .obnblc  flint tlic 
Baltic Sen possessed conii~t irnicatio~$ w i th  tlic Ocean tlrrotrgh tlic 
Oresioid niid the Belts, or sontco)ie of tlicse, ecer sincc tlic be- 
giiitii?ig of the  gofh i -ghc ia l  age,  with the  so1c cxcepfion of sonic 
tiiizc dtrring tlie epoch in picstion, t c l i c i ~  tlie soiitliertt part of 
thc Baltic l i d  the chasactcr of nu ice-lnlx. 

During the fini-glacial and the primo-post-glacial epochs 
these sounds served to a very preponderant degree as an exit 
for the enormous water-masses of the Baltic, for the points of 
passage lay  near the sea-surface. 

As ‘the rate and amount of the changes of level were greatest 
during the melting of the ice-covering, while, later on, they 
successively decreased to zew, the  masimum of subsidence of the 
fini-glacial period was reached at a comparatively early time, 
while, between Western and Eastern Sweden the distinctive 
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Bd 39. 11.4.1 POST-GLACIAL BIARINE SHELL-BEDS IN BOIIUSLXN. 261 

difference in climate still existcd which found such a marlied 
expression in  the meltiirg of the land-ice. 

At the commencement of thc melting away of the land-icc 
the Baltic basin was, of course, filled entirely with fresh water, 
and received enormously rich supplies of water from the mel- 
t ing ice. From the land-districts there were also conveyed large 
quantities of fresh water, and tlierc was created a tremendous 
outward flowing current through the Oresund, the sounds in  
Central Sweden, and i n  other places. The  Central Swedish 
sounds were, a t  first, both deep and wide, so that the reaction- 
current could bring in through them considcrablc qunn tities 
of, it is true, rather diluted salt water into the Baltic Sea. 
After the sounds had been elevated above the sea-level, the 
Baltic (mainly) by ~ r e s a n t l  first, and later on by  the Belts, 
iuay have for a long time been i n  a coniiection with the 
Western Sea, somewhat resembling that  in  which Lake lliilaren 
is now united to the  Baltic. 

I n  the latter case, the channel a t  Xorrbro, in'Stocliholm, is 
exccediiigly narrow, and the tlireshold lies about 4 111 under 
the sea-level (Sosr)~?~ 1912). Lake Xiilaren has fresh water and 
the Baltic salt, but if, for any reason, the surface of the  water 
of the Baltic rises above that  of the lake, salt water streams 
into the  latter. This water, ho~re ie r ,  does not mix with the 
fresh water, but  forms certain well-defined beds in  the upper 
water-layers, in which case it is sooner or later carried off by 
the outward flowing current. The salt water in question also 
partly finds a resting place a t  the bottom of the deepest parts 
of the lake basin. Such salt bottom layers arc met with at 
a distance of as mnch as  some 20 f i n  L I ~  the lalie, and arc 
renewed only to  the degree that, storms, etc., are able to agi- 
tate the water, so tha t  the salt layers rise to  the upper waters. 
Under normal conditions during 1909-11 the salt percentage 
in the deep-holes in that  part of Lake Xi la ren  called Elieriifjiir- 
den lying about 10 h i 1  JV of Stockholm was 2 O/oo, wl!ile in the 
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Triiilhafvet, a bay of the Baltic about 20 I m  KE of Stockhol1n, 
at a depth of about 10 m, the proportion was 5 O/oo. 

‘The salt water that  entered the Ancylus-Lake by means of 
the  reaction stream; as well as  by means of possible up-streams, 
probably behaved in the same way. and it is quite natural 
that  the water a t  the  surface of the lnlrc during a very consid- 
erable period of time remained entirely fresh or almost so. 
It seems to the writer, too, n o t  improbable, that, to a n  essen- 
tial degree, it was tlic high temperature of the salt \vatcr 
of the Gulf Stream, and oE the small specific weight.that 
resulted from this high temperatiire, which enabled it to  mix 
SO with the fresh water of the Baltic during the post-glacial 
subsidence. 
. At an earlier date some discussion has taken place respect- 
ing the character of the Ancylus-Lake as a fresh water basin 
(sec XIJXTLIC 1910 a, p, ?a), and the supposition t h a t  the 
water was in  some degree salt, especially in the greater dep th ,  
has also been put forward. It is first by this means that  onc 
or  two zoogeographical peculiarities can obtain their natural 
explanation, and, as ought to be shown by what has been said 
above, this opinion in  no may stands in  opposition to JIuxTm’s 
and other scientists’ interesting iiirestigntions of the animal- 
and vegetable life of the Ancylns-Lalie. The writer refers to 
J ln l i c ryp tws  s1iitizrlostts1 a worm and glacial relic in the Baltic 
- but found on one occasion in  the estuary of the river Gota- 
alf -, which could hardly have survived the Ancylus-period 
of the Baltic inland sea, if its waters had been perfectly fresh. 
.Tho same holds good for the worm iht i i ioL!.Snrsi ,  which, how- 
ever, occiirs, although but  rarely, in the Western Ocean, a d  
now possibly appears in .  the Baltic Sea as a, secundo-relic (vos 
HO~STEN 1013, p. 10s). 

Iit c o i i s q i w t c c  of the  c o n d i t i o m  n ~ l  tlic tlicoretical r casoa ings  
Llcnlt toitl&, m i i t  CIS wit1im t ~ i c  rel&cc~y so tcc1l-krioicia Baltic 
sett o d y  the Aacylirs-l1.n,is~ressio,b i n  this  comcct io , t  seenis t o  
be able tb conic into question, tlie writer considers that lie i s  in 
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([ positioih to  pu t  fortcard tlic siippositiou that the >Amyltrs- Lalie, 
lcns nu iizlnizd sen staJidi,tg in coiiiiection with tlie O c c m ,  nl- 
flrotigh ifs stirface-luycrs aiid its innin iitnss consisted of ficslt 
Icntcr, am1 that tlie trairsyressioia iu qi[estioit is to be tiscribed 
to tlte grcat f iwiglacial 1~1~~7-st~bsicleizce,  iiistcnd of, as icas 

formerly sig~poscd, to  n rnst e i ~ t p t ~ ~ i n ~ - ~ t i t  and n rising of 
the icnter zcithi,i (I closcd bnsiia diiriizg the coiitiJiziance of a 
lengthy t g ~ l i e a r d  of tlie h i i d .  

The climatic testimony borne by the mollusc-fauna. 

Investigators are unanimons as to the sensitiveness shown 
by molluscs to the varying temperature of the water i n  which 
they live, and to  their great importance as indicators of clim- 
ate. 

One o r  two obsei-vanda, ~ ~ l l - l i 1 1 0 ~ 1 1  although they be, may, 
however, first be touched upon. 

To draw final conclnaions from some few negative facts is 
to  be condemned, for the fact that  the immigration of a 
species demanding warm conditions did not O C C I I ~  before the 
last elevation of the land is, for example, no guarantee that 
it was first then that  the climatic conditions had become 
snitable for its well-being. This is shown, to take one ex- 
ample among many, by  the \veil-known fhct t ha t  JZyn arcnn- 
ria, which is found in  Enrope from south-west France t o  the 
White  Se'n, did not immigrate to Scandinavin. before the re ry  
last par t  of the nphenval that took place during the sero-post- 
glacial age. 

From this resnlts, too, that the present extension of various 
inalluses is not yet ended, and that  the conditions of distri- 
biition are not always an adequate expi*ession of the adap- 
tability of the species to  climatic conditions. 

I n  addition to temperantre there exist other essential con- 
ditions for the well-being of the molliiscs, such as the salt- 
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percentage of the water, the bottom, vegetation, depth, currents, 
the open or protected situation of the locality, etc. By 110 

means uiiimportaiit, too, is the competition for suitable local- 
ities. 

It is, therefore, a matter of 110 little difficulty to  satis. 
factorily explain the occurrence or non-occiirreiice of any  cer- 
tain species diiring a fixed age or in a certain shell-bed, and 
one is, perhaps, often too easily tempted to  have recoiirse to 
climate to explain away difficulties. 

For  these reasuns the writer wishes to discuss the question 
of climate iiiaiiily on the basis of the general composition of 
ttie fama, the assistance of the special, warmth-demanding 
species as a starting-point coming only in the  second place, and 
this is done all the more readily that, to a great extent, it is 
then possible to le t  the objective fignres speak for themselves. 

The averages of the specific and individual percentages of 
the a-, b-, arid 1-species i n  the shell-beds deposited during the 
prirno-post-glacial regression are, considered separately:' 

a b 1 
Kyckleby . . . . . . . . . . . . . . .  14 G5 21 I 

Niirhult I .  5 75 50 
Suniiiiingc . . . . . . . . . . . . . . .  11 69 20 
Lunncvik I . . . . . . . . . . . . . .  10 69 21 

. . . . . . . . . . . . . .  

The averages of these means are: 
a b 1 
10 70 20 

On p. 254 a survey has been made of the averages of the 
specific and individual percentages of the corresponding forms 
in  shell-beds occurring below post-glacial clays. Here follow 
the same mean-fignres for the other shell-beds examined, dat- 
ing from the time of the 1)~iiizo-post-gIncinl iiinxiniuna regrcs- 
sioit mi (1 tl1 e pos  t-g 1 a c i d  t rci I isgrcss ioia : 

Being a l l  too f e w  to form an indcpcndent group, these shell-beds haye 
otherwise been preliminarily brought together with those deposited daring the 
post-glacial transgression. 
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Ijd 39 . 11.3.3 POST-GLACZd6 JIARISE WELL-BEDS IN BOIIUSLBX . 265 
7 b 1 

L h d a l  . . . . . . . . . . . . . . . .  11 54 35 
Ilsalti . . . . . . . . . . . . . . . . .  9 51 40 
Jlarhnlt I1 . . . . . . . . . . . . . .  11 46 43 
Sniittmyren . . . . . . . . . . . . . .  5 59 36 

Tlie means of the per-cent averages for all these shell-beds 
are, therefore: 

8 b 1 
9 $8 43 

The same averages for shell beds deposited dnring the age 
of the post-glacial i m x i m i i m  traiisyression are: * 

-I b 1 

3Icdvik-d . . . . . . . . . . . . . . .  12 61 27 
. > u . . . . . . . . . . . . . . .  5 73 22 

Lunnevik I1 . . . . . . . . . . . . . .  11 57 32 
Itlissij . . . . . . . . . . . . . . . . .  10 62 2s 
IIiillnn . . . . . . . . . . . . . . . .  14 61 25 

zIBf\.c . . . . . . . . . . . . . . . . .  11 26 63 
Strrc . . . . . . . . . . . . . . . . . .  4 31 65 

Efscn8.s . . . . . . . . . . . . . . . .  16 60 24 

Iiiille I . . . . . . . . . . . . . . . .  4 69 3.1. 

Sandbogen . . . . . . . . . . . . . . .  11 50 39 

The meaiis of these per-cent nrernges nre: 
8 b 1 

10 54 36 

In ndditioii to the figures from sero-post-glacial regressional 
shell-beds given on p . 255, there are also the  following: 

1 b 1 
Land . . . . . . . . . . . . . . . . .  7 39 61 
Skiillcriid . . . . . . . . . . . . . . .  s 39 53 
IIolkcdalskilcn 6 27 6s 
I’rSstiingen . . . . . . . . . . . . . .  S 41 61 
Lejonkiillan . . . . . . . . . . . . . .  6 26 68 
IIIllc I1 . . . . . . . . . . . . . . .  S 36 56 
Sydlioster . . . . . . . . . . . . . . .  4 31 65 
GrandaIen . . . . . . . . . . . . . . .  7 21 72 
Sviiltc . . . . . . . . . . . . . . . .  8 45 44 

. . . . . . . . . . . . .  
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2GG ERSST AXTETS. [Apri1 1917. 

a b 1 

Kjcllviken. . . . . .  - . . . . . . . .  9 51 40 
Kebal . . . . . . . . . . . . . . . . .  11 27 68 
'Baggerid . . . . . . . . . . . . . . .  7 23 i 0  
3liirholt I1 . . . . . . . . . . . . . .  5 30 (is 
Kordkoster . . . . . . . . . . . . . .  9 44 47 
Kiiddii. . . . . . . . . . . . . . . . .  6 30 64 
Knrholnien . . . . . . . . . . . . . .  6 35 59 
Urattskir . . . . . . . . . . . . . . .  9 40 51 

Th? means of the per-cent averages for all the acro-post- 
9 lac in1 rcgrcssio Ji sli ell- b c ( ~ s  are  : 

7 b 1 

8 3.5 ;37 

At present it is dificnlt, on the basis of the mollusc-fauna, 
to express any decided opinion as regards the climatic condi- 
tions esisting on the west coast of Sweden during the late fini- 
glacial age, for, on the one hand, the colder forms no longer 
thrive, and a fairly large number of warm species have 
immigrated, although, on the other hand, these latter species 
do not obtain a real foothold for a long time forward. Con- 
sequently, the mollusc-fauna is relatively poor i n  species ant1 
exceedingly p o o ~  as rcgrards individuals. 

However, towards the close of the fini-glacial time, such 
species as  Tupes niireiis and 2: cirgiwtis, Osirea cdulis, Lepto~t  
?litidfllJl, LnecicnrditlIJl norccgicfi111, nissostoi~iia ?~icilibrniinccc~, 
and Xassn reticitlafa are immigrated (see p. 252). 
Of these, in the  present age, me find Laccicnrdiiina norce- 

gictola and ATassa re t i cda ta  going as far north as Trondhjem 
fiord, while the remainder liave their northern limits on the 
west coasts of Sweden and Kormay. 

From this facts it woiild, probably, be most natural to 
deduce for the late fini-glacial age a temperature comparable 
with that  of the present time, the poverty of the mollusc in- 
dividuals being, perhaps, best esplainable by . unfavourable 
conditions of bottom and vegetation and by the salt-percentage 
of the 'water. 
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Jjd 39. 11. 4.3 POST-GLACIAL MARISE SHELL-BEDS IB DOIIUSL~X. 2Gi 

The conditions existing during the primo-post-glacial age, 
too, are little known, but  certain marmtli-demanding species, 
such as Aizo~wia s t r iafn ,  Rissoa parcn, Uifti i iat  vcticulafiint, 
and Orlosfonrin cf. alLclln immigrate, and appear immediately 
\vith fairly great frequrnc1, 'even if the specific percentages 
of the 1-forms, as a whole, continue to sometimes stirpass the 
percentages of the individuals. The immigrant demanding 
most warmth is, pertiaps, L ~ s n c a  vzlhra, which, in Scandinavia, 
:it the present time, is only occauionallj- met with 011 the 
mest coast of Korway. The great msjority of the species 
that play any real rflc in  the post-glacial shell-beds seem to 
be immigrated a t  the beginning of the transgression. 

Climatic conditions become more and more favourable, and 
towards the close of the transgressional period there appear, 
among :otlicrs, T a p s  clcctlssnttr.9 and * I'snntniobin ccs~~cvtiiia, 
inolluscs which demand a higher temperature than that  cxist- 
ing at present in the Sliagerack, bu t  which occur on the 
Norwegian west coast, which offers more favonrable climatic 
conditions. The first-named, however, occurs even here only 
as a southern relic. 

At the .time of the post-glacial transgression-masiinum, there 
probably occurred an  alteration of climate to a lower tem- 
perature, for there hardly seems any other acceptable explan- 
ation of the more northern characteristics of the fauna in  
the shell-beds from that  age - 36 % for  the  1-forms as com- 
pared with 43 9; during the transgression.' 

The  fact i s  all the more remarkable, as, specially a t  that  
period, the  Gulf Stream probably washed o m  wcst coast. The 
climatic conditions were, however, still very faronrable, so 
that  Y'crz,cs clectissatiis throve, and Solccirrtus antiptintiis, whose 
present northern 1 limit lies a t  the British .Isles, was able to 
immigrate. 

* This circomstancc can, of course, also bc cxplained by the supposition 
of two post-glacial depressions of the land with an interwning elevation, but 
therc.is nothing clsc that speaks in h v o n r  of this. theory. 
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268 ERXST ABTEVS. [April 1917. 

But the climate once more quickly improved, until it became 
the most fayourable eii,joyed by Scandinavia in  late-Quater- 
nary times. 
In order to more closely determine the period which may 

be considered tho most favourablc a s  regards climatic condi- 
tions, the coinposition of the fauna during the first half of 
the sero-post-glacial upheaval may be regarded as distinct 
from that  belonging to the latter half. Within the two groups 
on p. 255, 265 the shell-beds a re  arranged in  order of age, and 
even the Niitholrucn and Sydkostcr beds are taken as  belonging 
to  the former half of the regression. The means of the per- 
cent averages for the former half of the regression will then be: 

S 37' 55 
2 b 1 

while, for the latter-half of the upheaval, they are: 

8 b 1 

7 34 59 

Thus, according to the testimony borne by the shell-beds of 
Bohnsliin the most favourable climatic period dnring post-glacial 
time occurred during the latter part of the  sero-post-glacial 
land-upheaval, which, according to  0. FRODIX (1906, p. 33), came 
to a close dnring the latter half of the bronze-agc, or during 
the years 1000-500 B. C. T a p s  dcczisbatzrs is also met in 
great numbers in shell-beds on very low levels, and Solcczrr- 
tris n i i f i q a t m  occurred towards the end of the emergence. 

The question respecting the time for the most farourable cli- 
matic conditions during the post-glacial age has, on the bases 
of the time of immigration, etc., of the molluscs demanding 
warmer waters, already been discussed by HAGG (1910, 1913). 
From the observations made by  Prof. DE GEER and the writer 
there appeared in Bohusliin, however, some of the species on 
which he bases his opinion at a considerably earlier period 
than that  he has adopted. For  example, Scrobiciiltrrin piliercitrr 
immigrated as  early as during the fini-glacial regression; T a p  
dectissattis, Lziciiio~isis tl)ldafa, and l'sniiii~iobicc ccsprtitin 
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Bd 39. 11.4.1 POST-GLACIAL JIARISE SIIELL-BEDS IN BOIIUSL%i. 269 

appareed during the latter part of the post-glacial transgres- 
sion and Hiniiifes 2)iisio during the transgression maximum. 

Although i t  is not possible to bring forward any  evidence 
of this, from what lias been already said it is probable that 
the most southern forms addnced by  HXGG but not met by  
me, Bonm ciftattrs and Lcpton sqtraiiiostwz, actually lived in  
our western seas during sero-post-glacial time. In  any case, 
for these forms to have occllrreil, the climate must hare been 
comparable with tha t  now prevailing in  the middle of the 
North Sea and on the  west coast of Scotland. 

Only the mollusc-fauna of our clays bears witness to n lnter- 
occurring deterioration of climate to such an extent as, as is 
shown by what has already been said, certain southern forms 
are there wanting which, during a par t  of the postglacial 
age, were foiiiid in our waters. 

To sum up: F ~ O J J ~  niz attrri1ici7, approxi~iiatcly, 50 % of tlie post- 
glacial tramgressioii q) to  the cessation of tlic last aiplicacal of 
laild,  tlie cliiiintic co~iditioiis cxisting 011 tlie west coast of Sicctleii 
~ C C I ' C  more facourable tliaii tliosc at present precailiiig. and were 

B i g l a n d  atid of Scotlniicl. At tlie tiilie of the post-glacial 
t ~ ~ w s ~ r c ~ ~ i ~ ~ i - ~ i i a x i ~ i i t r ~ ~ z  tlicrc occiirnl a bricf iletcriormtioii o f  
rliniate, diiriiig ruliick, lioiccccr, Y'npcs cleciissntzis mid Sole-  
czi rt  tcs a 11 t iq ti n t ti s ihroce. Tlicn the climntc agaijt ingwocccl, 
mid tlic cliim-ttic optirntriu zcas ~~cacl icd  dtiritig tlic lnttcr p a r t  of 
the scro-post-glacial tg~licacal. 

COJJl]KWablC tCiflL tllOSe I l O t C  f 0 l l t t d  011 the COaSfS O f  2 l O l ? J l C ~ l 1  

On characteristic speoies. 

If a typical post-glacial shell-bed is compared with one of 
glacial age the difference is distincly observed. 

The gradual alteration has become complete. TTThile Ra- 
lanidae and large-sized Saxicavae are the principal types that  
characterize the last named beds, masses of small southern 
Rissoids and mussels set their impress on the former. Bisson 
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270 ERSST AKTEVS. [April 1917 

pnrcu and Bif t i i tm reticiilatiina especially, in consequence of 
their frequency, their omnipresence and the facility with which 
they can be defined, are excellent post-glacial leading-fossils. 

In general, statistical anfilyses are necessaiy in order to 
determine the frequency a d  to discwer the types whivh are 
typical. Thus, different forms have proved to characterize 
individual shell-beds but, talieii on the whole, are not cha- 
racteristic of groups of such beds. A n  establishment of ni- 
veaux and an  age-division OIL these grounds cannot, conse- 
quently, come into question. To give an example: TOPCS decits- 
satits occnrs with great freqnency i n  some shell-1 eds, while 
it is entirely wanting in the greater number of beds deposited 
a t  the same time. I t  is, conseqticntly, not characteristic of 
these shell-beds in general, and even if i t  can be regarded as 
distinctive of a, part of the post-glacial age, this period, as 
based 011 finds which will always remain insufficient, cannot 
be definitively fixed. 

Ostrca cdiilis, however, from its nnmeroiisness, give their 
character to low-lying scro-post-glacial shell-beds. 

Like Ostrcn edttlis, many species show variation of frequency. 
during post-glacial age, while many others occur equally nn- 
inerowly during the whole period. Such a species, for example, 
is Risson inferwptcr, which nowadays plays a very subordinate 
r6le compared with that  it formerly possessed. 

Bittitcia mticii lntnut appears with extraordinary frcqnency 
during the whole of the post-glacial age. It is specially nu- 
merous during the last regres*ion, hut 1 cannot, however, de- 
cide whether more so than a t  present. 

Xisson part.n id f rom common t o  numerous during the trans- 
gression age, and appears in  large numbers during the last up- 
heaval. A t  present it seems to be relatively common, and plays 
no especial role. 

Ilissostotiiin nienrbrnrtncen occurs with from little to scarce 
freqiiency during the whole of the post-glacial age, while, a t  
the present time, it occurs in vast numbers. 
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Ud 39. 11. 4.1 POST-QLACLAL JIARIXE SIIELL-UCDS IS BOIlUSL~N. 271 

While  i i y n  arennrin made its appearance somewhat bei’ore 
the cessation of the last npheaval (see p. 333), Rissoa nlbella’, 
a species now common on our west coast, is a typical recent 
immigmnt, which I Iiave never met i n  aplifted layers. 

I n  the list, p. 415, there hare  been placed the present-day 
occurrence of the sub-fossil molltiscs, or their Rbsence, on our 
\vest coast, but in other respects no comparison has been 
made betwecn the sub-fossil and recent mollusc-fauna. This, 
too, is a task more properly belonging to  our zoologists. 

Although the fauna composing the shell-beds consists of 
distinctive shallow-water forms, there can be read, however, a 
certain distinction referable to  thc varying bathymetric condi- 
tions, not only from the vak-ition of’ frequency of the individual 
species but  also from tlie specific composition. Thus, the 
shell-bearing clays, representing tho deepest water, contain as 
cliaracterivtic forms mainly Brachiopoda, I’cctc)~- and Airoinia- 
species, and Osti-cn ccliitis. 

Shell-beds from the primo-post-glacial regression and 
the post-glacial transgression. 

I .  Shell-beds below post-glacial clay. 

Ottcrii. 

4 2ra SSW of Grabbestad, circa 8 and c. 5-3 111 above sea- 
level, 1!115. 

I n  this locality there is an extraordinarily large deposit of 
s h e l l - g r a d  of a thickness exceeding G 111 and filling at least 
the d o l e  of the southLenst part of the 100 911 broad glen which 
traverses the island from MXW t o  SSW. The  shell-bed slopes 
gentle towards the  sea and the SSE. The hills bordering the 
valley rise somewhat steeply to  a height of abont 1s IIZ above 
the sea, afterwards forming a level plateau, which occupies 
the greater part of the  island. 

use of SVEX Lovks’s original specimens for the sakc of comparison. 
’ I$ thc courtesy of  Dr. KILS ODIISERI have ltad the opportunity of making 
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272 ERSST AFTEVS. [April 1017. 

A specimen-series, A, 175 in ,  and a second specimen-series, 
B, a t  a distance of 125 $11. from the shore, were taken insec- 
tions where shell-gravel is marked on the geological map. In 
neither spot  mas the  bottom of the deposit reached. 

The uppermost specimen in  the series A was taken imme- 
diately below the surface of the  soil, about 7.7 $18 above the 
sea, and  the  highest in series 13 was taken about 5.2 $11. above 
sea-level. The  stratification, which is fairly discernible, slopes 
at  B at an angle of lW, however. and t h a t  a t  A at a. some- 
wha t  lesser angle, towards the SSE. I f  this slope is estimated 
at  S', the  lowest specimen at B lies about 3 918 higber in  the 
strata-series than the uppermost at  A. The accompanying 
profile from B, fig. 3, sliows this, and also that  the shell-bed 
is covered b y  a clay, which i n  the specimen-line is 0.12 918 

thick, and which is itself covered b y  a shell-bearing littoral 
formation (see p. 315). 

A. 
Table p. 3 1 .  

Fig. 1. Otter6 A. l'ariation of frcqncncy of the  most typical spccie~.  
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Ed 39. 11. 4.1 POST-GLACIAL XAKIXE SIIELL-BEDS IN BOIiUSLxhr. 273 

-Sa*;cauu i u c ~ o s i ~  -----O~OIL=C ~ l r i a ~ - - - - - - C i w u w  divaricnta 

_____ J3a1mus .cre r rcrk~ .-.-.. ~ t s o a  Ale rr upra 

Fig. 2. Ottcru A. Vnriation of frequency of the most typical species. 

The composition of the fauna is: 

ft fr Prt 
26 19 species { :: 47 35 > 

{ 577: 
90 3 s  55911 ind. 

44 2s ;; > 

23 46 31 amrage of 
percentages 

a ll 1 
? 26 22 species { 13 47 40 p s 

r6: 120 901 549S9 ind. 
61 27 ,% 3 

51 34 arcrnge of 
percentages 

12 

The lower samples are entirely free from stones; samples 5, 
G, and 7 contain a conple of stones, and sample 7'7 a pretty 

2O-17OlOS. G. I.: I.: 1917. 
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2 74 ERNST ANTEVS. [April 1oi’i. 

large amount of stones, which last-named, however, are prob- 
ably secondarily embedded. The percentage of clay is, all 
through, inconsiderable, being least in the lower samples. 811 
samples, with the exception of the nppermost two, are extra- 
ordinarily rich in Cornllbin officiiinlis, a calcareous alga occiir- 
ring in the littoral and the  upper Laminarian zones. 

It is evident that the molluscs lived principally on the level 
hill-plateau which extends on both sides of the glen in  which 
they were, later on, deposited. 

I n  figs 1 a i d  2, in accordance with the proposal of Prof. DE 
GEER, there is shown graphically the variation of frequency in 
which the most important forms occnr; thenppermost sample has 
not been included, as  the stratification is probably secoiidarily 
altereci. a s  is seen, all the shailow-water forms JIy t i l t i s  edti- 
l is ,  Litorinn litoren-mdis, Lacutin dicnricata, Rissoa iiitcrrti1ita, 
Gibbttln cincrarin,  m d  Onobn strintn attain their maximum 
of frequency within the middle horizon of the bank, even if, 
in details, they present soinewhat different ciirves. Snch an 
unanimous testimony, and tha t  of the illytdtis-curve, especi- 
ally, ought nndonbtedly to demonstrate that  the horizon in 
question was deposited in the shallowest water, mliile the 
niimeroiisness of the species mentioned speaks, on the whole, 
to  the whole of tha t  par t  of the shell-bed here in question 
being a shallow-water formation. The bed at 13 being super- 
imposed by clay, indicating, nndonbtedly, the post-glacial 
transgression niaximiini, the writer considers that  fhe  ltorizoii 
i t i  picstion shoiild be nscribcd f o  the rc~ress io~i -~~iax ia i t r~~~ iit 
early post-ylncinl  fiiiies, tuhicl~ hcre, conseqiic)itly, ;lit1 ?lot ex- 
tend to tlre + 5 - 9 1 1 -  lercl atit? certaiialy not to fl int of 8 111. 
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2 iG IXSST .\STCvS. [April 1917. 

Sample 2.8 contains mnch stone, the  two others but  little. 
T h e  proporiion of c lay increases upwards. I n  sample 3.8 Co- 
rdliii(r officiaalis is richly represented, while, in the others, 
it is, practically spealiing, iinrepresented. I n  sample 4.5 there 
occurs a pret ty  general individnal minimnm, which is par t ly  
the  result  of the material being in a greatly crumbled con- 
dition. Difficult of esplanation, too, is t h e  frequency-maxi- 
milin, in the nppermost sample, of Li tor . i~  Zitorca-rirdis, Lcecu~zce 
dicco*iccctcc, Ilissocc p ) * c a ,  It. z.iolciccu, etc. Here, JIytiltls cdulis 
falls to a mimilnuin, and, from the percentage of clay, as 
well as from the  conditions of 1)etldiiig it is evident, too, 
t h a t  deposition occurrcd dnring a sinking of the  land level. 
As was mentioned, howeyer, it is highly probable t h a t  the 
molluscs lived, for the most part, on the hill-platenn, which 
is abont 1s  it high. Here the water  was shallow for x long 
time, and the  mollnscs eoiild, very probably, in conseqnence of 
improved conditions of vegetation and temperature, increase 
in freqiiency, in spi te  of t h e  gradnal ly  increasing depth. On 
regarding all the attendant conditions as a whole, the writer 
is inclined t o  place the formation of this  p a r t  of t h e  shell- 
bed in t h e  middle of the post-glacial snbsidence and t h e  time 
immediately after. 

l'j~il1l~;iclia. 
Table p. 341. 

0.8 1 ; ~  SSE of the chnrch, at the upper par t  of I i n  Fjiill- 
baclia (the geological map-section ~Fj'jallbaclm), c. 20 m above 
t h e  sea, 1915. 

The 
groiund slopes abont 10' towards the  E. To\vards the TIT there 
lies a t  a distance of 50 918 a hil l ,  which rises with some ter- 
rasses t o  a height of abont 35 118 above t h e  sea. The  thick- 
ness of the shell-bed is more t h a n  4 7 1 , ;  the  underlying strata 
were not  reached. The  pure shell-gravel is covered by a clay, 
0.4 111 thick, the nnder p a r t  of which is shell-bearing, and in 
which t h e  uppermost sample was taken. 

The sliell-bed occiirs i u  a glen running from N to S. D
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The composition of the fauna is: 

f t  f r  P't 
31 22 epccics 1 :: 49 3'1 :; > 

I 65 0S.i i s  199 2071.1 ind.  
1 48 . 12 :4 * 

08 49 ?3 averagc of 
pcrcentnges 

The lowest sample coiitaiiis ratlicr inaiiy stones, the other 
samples soiiie aiiioniit. The perceiitage of clay, all the  way 
through, is fairly great, ant1 is largest in the lou-est samples. 
Sample 19.3 coiitains pretty innch Co~~rlZiun officiiidis. 

The eiitire shell-lied is a distinctively shallow-water forma- 
tion. The proportion of stones in  sample 1G.3 aiid the extra- 
ordinary freqneiicy of iljytilirs edzrlis in  sample 16.8, in which 
the relatire scarcity of the other shallow-water forms (see the 
diagrams) has perhaps its principal cause, should show that  
this llorizoii was propably deposited in the shallomst water, 
or when the smface of the water stood only iiicoiisiderably 
higher. As the clay superimposed on  the lied undoubtedly dis- 
tiiigiiishes the post-glacial transgression maxiiiiiiin, fhc shorc- 
l i w  i c m ,  coiiscpicewfly, tlisplnccd during the ~ ~ ~ ~ i i ~ i o - ~ ~ o s t - g l a c i n l  re- 
grcssioii so fcw nt least, or t o  about the + 27-)1i-lct.e1. As has al- 
ready' been mentioned, the base was iiot reached; a n  esarniiiation 
of the lowest part of the shell-lied is, of coiirse, greatly to be 
desired, as here there may cxist n possibility of more exactly 
determining the arnoiirit of the regression. 
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Bd 39. €1. 4.3 POST-GLACIAL NARISE SIIELTPBEDS IN BOIIUSLBN. 279 

R8ssU.LHngU. 

9 l i ~ ~ i  S of Striimstad, on the northern part of Rijssij-L&ngii, 
s (9) lit abort? the sea, G. DE GEER 21/8 1890'). cfr. De GEER 
1910, p. 1184. 

The shell-bed showed according to Prof. DE GEER the follow- 
ing section: 

uppermost, stony shell-gravel . . . . . . . . . . . .  05-l% tit 

c l a y . .  . . . . . . . . . . . . . . .  . O P  
post-glacial shell-gravel . . . . . . . . .  2.8 f 

Prof. DE GEER took three series of saniples: 
The surfxc of the shell-bed 9 ni above the sen 

A II 0 
- 0 5  - $11 above the day, 8.; nt above the sea 
0.1 0.1 - D D 8'3 D 

0.1 - - 08 below D 7.9 > 

- - 0.2 D 7.8 D 

1.0 - 1% D J 7:O D 

I n  t h i s  place the writer intends to  speak of the lower shell- 
deposit alone, i. e., of the two lower samples a t  A, and series 
C (cfr. p. 313). 

A. 
Tablc p. 341. 

In a picliings, there Iiave heen foiiiicl the following species 
not inet with in  the  samples: 

T ~ ~ J C S  ccttretts . . . . . . .  1 '1% ind. 
Psniti)nobk vespertinn . . 1 '13 

E?m-wgilida Jsst!ra . . * 1 

The composition of the  fmiia is: 
ft fr pr t  
9 20 19 specie3 

*) Uoat shell-beds arc mention-d in Prof. DE GEEII'S geological diary of the 
map-section *Stromstnd> in thc archives of the Geological Sorvey of Sweden. 

I 19 42 39 % 

D
ow

nl
oa

de
d 

by
 [

V
ir

gi
ni

a 
T

ec
h 

L
ib

ra
ri

es
] 

at
 0

1:
50

 2
7 

Fe
br

ua
ry

 2
01

5 



280 ERNST AIiTEYS. 

f r  P t  
3 2233 160% ind. 

15 71 ;; > 

2s 55 awrage of 
percentages 

11 1 
15 26 species 
31 54 ;; P 

5 7 3  16105 ind. 
25 74 ;,$ , 
2s 63 averngc of 

percentages 

f t  

31: 
17 

a 

7 { 15 
661 

' ) {  3 
9 

C .  
Table p. 3-14 

The coinposition of the fauna is: 

f t  fr  prt 
9 17 14 species { 23 43 35 ,%' * 

i 38:: 

{ 16 

{ 3  22 75 $ * 

3 518 36331 ind. 
14 7 2  7; 

2s 54 average of 
percentages 

18 

I( b 1 
G 14 20 species 

33 50 ;6 ? 

8 593 19233 ind. 73s 

9 2s 63 average of 
percentage3 

L- arid prt-forms are unnsnally richly represented. Of spec- 
ial interest is the occurrence of l'snnzi/iobin cesp.fiiin. 

The shell-gravel is fairly rich in  stones. The percentage of' 
clay increases upwards. Nytil t is  etltilis and Litorinn liforcn- 
rtrdis are, practically speaking, absent, while itIytihis )12odiohS 
occiirs. From the great frequency of Bitiizciit ref ic t i lnf trm and 
Risson parcn,  however, as well a s  from tlie presence of Lnciiiin 

l) Here, as in the following, calcnlated exclusively from the statistical ana- 
lyses, nnd not from thc pickings too. 
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t l jcmicnta we are able to  ascertain t h a t  t h e  bed was deposited 
in water which was, a t  most, some twenty n z  deep. Taking into 
collsideration the composition of the  fanna and the presence 
of a superimposed clay, it is, consequently, probable t h a t  t h e  
part  of t h e  shell-bed in  qnestion was formed some time before 
the attainment of the  post-glacial transgression maximum. 

Torscriiil. 
Table p. 34-1. 

10 h a  N of Griibbcstad, 1 1011 SSW of I<rageiiiis sta., im- 
lnecliately above 1- in  Torser8cl (the geological map-section 
~Fjiillbacliaa), cc. 0.6 (cc. 5.5) n a  above the sea, 1915. 

At t h e  foot of t h e  plateau the  sides of which rise perpen- 
dicularly to d height of about 25 111 and which to the TV forms 
the boundary of t h e  gleii at Torseriid, running in north-west- 
erly direction, there occurs n considerable shell-deposit. It 
consists of x 4 thick, upper shell-bank, lying above a bed 
of clay, which, i n  its uppermost par t ,  is free from shells, 
but which, lower down, gradually passes into a pure post- 
glacial shell-gravel. I n  consequence of the  presence of water, 
it was only possible t o  take one sample in  the undeqlying 
bank, viz., at a depth of 0.8 111 below t h e  upper surface of the  
clay. T h e  writer was able, however, to  ascertain t h a t  the 
shell-gravel went a t  least 1.5 111 deeper. It is the  above-nien- 
tioned lower sample we shall  now deal wi th  (cfr. p. 307). 

The  composition of the  fauna is: 

f t  fr prt  

21 11 species { 1% 54 2s p , 

1 6110 

6 410 4890 irid. 
35 37 25 $ 8 

26 45 23 average of 
percentages 
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282 ERSST AKTEVS. [April 1917. 

8 b 1 

3 20 16 spccics 
61 41 $ > 

11 6.25 4 iO5 . itid. 
{ s  

1 9s: 67 27 $ D 

59 31 average of 
perccntnges 

7 

The nntler bed was apparently deposited during the  post- 
glacial subsidence. When the water became sufficiently deep, 
clay began to  be deposited. The  sample analysed has a large 
percentage of clay, and is rather free from stones. The  fact 
t ha t  JIytiZtis cdtiZis, Litorilia litoren-riidis, Laclitin dicaricntn, 
Uift iuni reticii!atiinz, and Risson iiitcrriiptn are among the forms 
most numerously represented, depends most certainly on their 
having lived on the ledges of the c. 25 111 high rock-plateau 
as well as on the platean itself, for it is probable tha t  this 
horizon was deposited shortly before the maximum of the 
post-glacial transgression, or when the tract lay from 30 t o  
35 111 lower than at present. 

Fjiilln. 
Table p. 344. 

15.5 / a t  NNE of Striimstacl, 3 7iw SSW of Srinesiind, a t  
the ontlet of the Fjiillatjiim, 31 111 above the  sca;G. DF: GECR 
17;s 1s93. 
X shell-free clay covers a t  this place a clayey sand, ]nixed 

with gravel and rich in shells. 
I n  addition to  those species forming part of the analysis. 

I have fonnd in a pickings iiiaile by Prof. DE GEEII: 

U o ~ ~ c o c l d o ~ ~  ri ibcr  . . ‘10 ind. (fr, a) L w n t i ~ i  ii~tei .~iictIici  . . . 2 .  (fr, 1) 

Pecte)a .sc~~tci i i~.nt l int i ts  . . + (prt, b) Litorinn Zitorcn . . . . 6 (ft, b) 
J’OZn IllnZililn . . . . . . (prt, 1) D rttdk . . . . . 4 (ft, b) 
Mytiltis erlitlis . . . . . . 2 (ft, b) Hydrobin r i lcne .  . . . . 1 (fr, h) 
Cnrdiiint edttle . . . . . . */2 (fr, 1) Bissostomin ~)iei) ibr~t i incen 1 (fr, 1) 
Cyprina islnndiccc . . . . 4 (fr. b\ Tzcrritelln terebrn . . . 5 (prt, 1) 
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J]d 39. 11. 4.1 POST-QLICIAL JIABINE EIIELL-BEDS IX BOIIUSLXX. 283 

Lfrciiiopsis w i t ln tn  . . . . 5 (prt, 1) CZnfku).el?n linearis . . . 3 (fr, 1) 
Lrrcinn borcnlis . . . . . 5 (fr, b) A'nssn t c t i c i i ln ln  . . . . 6 (fr, 1) 

Cpuiiitrtt w i h i i f t c m  . . . '/$ (prt, b) iiicrassccta . . . . 2 (fr, b) 
Ejtrarginiiln jssto*a . . . 6 (prt, 1) Utriercltts iriubiliccctics . 1 (fr, 1) 

The composition of the filuiia is: 
f t  Sr prt 

19 16 species 
41 35 $ > 

(is0 i n d  -0 
1 . )  

{ :: 
249 { 25 T GS 
?5 24 51 average of 

percentages 

1 11 1 
:) 40 r'l species 

43 46 p, 

55s 36s i n d .  
56 37 :: a 

50 41 nvcrngc of 
pcrccntngcs 

{ 1; 

{ 
9 

Re11larliable is the almost complete absencc of Itissoids. 
The sliell-bed was ap1)areiitly depositcil shortly before the 

iiiasiiiiuiii of the post-glacial transgression was reac&ed. 

s. 1Iolt. 
Tnble 1). 314. 

5 lm  N of Strihnstad, 0.15 7 m  WSW of X. Holt, c. 32 111 

above the sea, G: DE GEER and F. ASDERSSOX ' i s  1S90. 
The shell-bed occurs 011 the north side of a narrow ralley. 

It is more than 0.5 111 in thiclrness, mid is snperimposed by 
it clay, 0.3 111 thick. 

The composition of the fauna. is: 
ft fr  prt 
s "tl 12 qiccies 

53 0s g 
10 129 11815 ind.  

22 36 1 2  ?: 

?O 13 3.5 nvcrngc of 
pcrccntagce 

1 19 

I 

D
ow

nl
oa

de
d 

by
 [

V
ir

gi
ni

a 
T

ec
h 

L
ib

ra
ri

es
] 

at
 0

1:
50

 2
7 

Fe
br

ua
ry

 2
01

5 



2s4 EIISBT AXTEVS. [April 1917. 

1 b 1 

4 23 16 species 
63 35 ;6 D 

18 &s3 11OSl iud. 
51 40 :b 
$2 39 average of 

1 9  

. ( 9  

2 565 

9 
percentages 

The shell-gravel j s  clayey and contains some few stones. 
The shell-l)ed was apparently deposited immediately before 

the attainiiieiit of the iiiaximiuii of the post-glacial trans- 
gression. 

2. Shell-beds not superimposed by clay. 

Syckl nby. 
Table p. 3.u. 

ci k l l b  S of StriilIlstad, 0.2 7 ; j ~  SSE of Sycldeby, C .  23 U L  

above the sea, G. DE G m n  l6/s 1S90. 
It is snperimposeed by 

11ionld 0.2 1 ) )  in depth and, down~~ar( l s ,  passes into sand. 
Sniiiples at  0.4 aiid 0.7 

The shell-bed is 1.4 111 in thicliness. 

depth. 
The composition of the fauna is: 

f t  fr  p r t  
S 17 12 species ..’, { 22 46 i)-  D 

1;’ 55s 3066 iud. 
41 10 :: > 

44 21 average of 
Iiercentagcs 

{ l5 O::: 
35 

3 b 1 

7 18 12 spccics 1 19 46 $2 $ > 

1 25 636 3 1SB i t id.  

52 10 ;A P 

65 21 average of 
percentages 

1.1 
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J]d 39. 11. 4.3 POST-GLACIAL JIAllISE SHELL-BEDS IN BOIILJSL:h?. 285 

The shell-gravel is  entirely free from stones. Nyf i l i t s  edit- 
lis and Lifori1zn Zito~n-)*itdis are very sparsely represented, 
bnt various other sliallo\v-water f o r m  occur richly and in- 
crc'ase in  freqneiicy npivards. The mould tha t  covers the  bed 
is probably derived from a post-glacial clay. These circum- 
stances, together with the sparseness with which the  southern 
forms OCCII~, both as species and, especially, as individnals, 
lllalie i t  probable tha t  the shell-bed was deposited during the 
l)rimo-post-glncinl regression. 

JIiirlllllt I. 
Table p. 340. 

Some Iinndred 111 N of Fjj'allbacka church, c. 12.5 111 above 
the sea, 1915. 

The shell-bed lies 6.5 111 from tlie sea, in n glen sloping in 
a westerly direction towards the shore at an angle of 5-10'. 
To the SE tliere rises a t  n distance of i 5  111 a perpendicnlar 
hill 25-30 111 above tlie level of the other gronnd. 50 111 to 
the eastward there grailnally rises another hill, which, at a 
distance of 75 112, attains n Iieiglit of 20 111 above the other 

In  this lied, which lias been partly reiiioved by digging, 
there exists n perpendiciilar section, almost 5 111 deep. I n  the 
immediate neighbourhood and on each side there are sand- 
pits, so that ,  consequently, the bed is of inconsiderable extent. 
It rests 011 Inornine, and the lowest sample was talien from 
het\veen the inornine h d d e r s .  The shell-gravel continnes 
iinaltereil 0.4 1 1 )  above the sample-series, and is covered by a 
bed of sandy mould with stones. 

gro1111d. 

The coinposition of tlie fauna is: 
f t  fr pr t  
S 24 15 species { 1 i  51 32 7; > { 249: 1s 540 2953 ind. 

40 G $ x  

33 4 6 19 average of 
percentages 
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1 1) 1 

27 16 spccics 
57 34 3 

606 42 396 Ji-10 ind.  

I 4  
\ 9  

I 1  93 6 :L 
20 sveragc o f  

pcrcentngcs 
r- 5 I : )  

The percentage of stone is, at  the bottom, wry great, which 
gives rise to  a general minimiini of frequency, bn t  i t  de- 
creases np\vards. 

KO real iniportancc should be attacl~ed to  the circunistance 
that  some shallow-\vater forms attain a little noticeable maxi- 
niii~ii of frequency in the niiildle strata of the  bed, while other 
forms do  this in its upper part; i s  the shell-bed was certainly 
deposited when the lerel of the  water stood sonie ten i ~ i  above 
it, and the mollnscs,. to some extent a t  least, lived in the 
neighbonring higher parts, for the composition of the  fauna 
points most decidedly to tbe deposition having talien place 
dnring the priiiio-~~ost-glacial regression. 

Sitiiii~iii~gc. 

Table p. 340. 

3 ~ I J ,  S of S t r h s t a d ,  Hmlii, 0.2 1m E of Snmininge, 11 $11 

The shell-bed is sonic 711 thick and, do~vnwards, passes into 

In a pickings the following species, not foiind 'in t he  stnt- 

above the sea, G. DI: GI:I:IL 91/7 1890. 

p r e  clay. 

istical sample, hare  been determined: 

A i i o i ) i ~ n  str intn . . . ' jz ind. (prt, 1) r l i i tn l is  entnlis . . . . . 1 (prt, b) 

One sample 1 I I I  below the surface. 

Astnrle coiiip,-essrc . . (ft, a) S i l , h o i ~ e i l t a h  lo fo te iwk  . 1 [prt, b) 
2 ellipficn . . . + (ft, a) Prctelln vtilgatn . . . . . 1 (fr, b) 

Tflpes t~irgii ieus . . . '/z (fr, 1) Eiiin,.giiti i ln~ssicrcc . . . 1 (prt, 1) 

Litciiin borealis ,. . . (fr, b) Polytropz lnyillris . . . 2 (fr, b) 

Tliracin villosiziscitlrc ' 1 2  (fr, IJ) 
Soleia sp . . . . . . . + Bnlnilzts porcnt1ts . . . + (ft, a) 
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39. 11. 4.3 POST-QKACIAL ~ I U N E  SHELL-BEDS IS IJOIIUSL~S. ? S i  

The composition of the fauna is: 
ft fr prt 

20 14 species 
45 31 5 

I l1 
I 2-1 

2 620 4 905 500 ind. 
89 62 6 :6 P 

2s 53 19 average of 
percentages 

{ 

{ 16 

I 6  

a I) I 
T 23 15 species 

51 xi% 

67 7 p 
69 20 average of 

percentages 

6 845 600 ind. 435 

11 

Tlie shell-bed is fairly gravelly. Rissoci iiifo-ruptcc, TTo.rucci 
Stroniia, Ano~ain eplLQq~iiiin, and Xyf i l i r s  erlulis are most richly 
represented. Tlie ivarnier forms occiir in  a relatirely large 
number of species, but indiridnally they are very poorly re- 
presented. The shell-bed, conseqnently, was probably dcpos- 
ited in  water some ten 111 deep and during the  latter par t  of 
the 1)rixno-post-glacial regression. 

Lnuuevik I. 
Table 1'. 340. 

12 1;111 S of Stroinstad, c. l'i lit almve the  sea, G. DE GEER 

One sample, 0.5 111 below the ground. 
"he composition of the fanna is: 

I9/s 1893. 

f t  fr prt  
9 1s 11 spccics { 26 47 29 % > 

{"I: 
8 6S3 2590 ind. 

31 9 $ > 

39 19 average of 
percentages 

41 
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28s 

1 11 1 
6 PO le species 

53 ::I $ > 

23 955 2617 ind.  
1 16 

i 66 9 :6 > 

69 20 average of 
pcrccntnge3 

10 

The  shell-gravel contains an inconsiderable nmiber  of stones. 
Xyfiltts cduZis pretlominates, and VCWUCCC Striinzin, llisson 
i)ztcrrtbittz, and di iowin  s p ~ .  are Yery numerously represented. 

and, in  a l l  probability, dnring t h e  primo-post-glacial regression, 
or a t  t h e  regrression-maximnm. 

r i  1 he bed, consequently, was deposited in very slidlow 1V:ater 

Liindnl. 
T&lc p. 342. 

3.5 k m  SSIV of Eiskcbiiclisliil, cc. 14 111 above the sea, 1915. 
The  shell-bearing deposit, which is enconntered in a valley 

175 i n  wide and running approkimately in  an  E-Ti' direction, 
is of considerabIe extent and has a tliickiiess of more than 5 ]ti. 

The substrattun was not reached. Smnples from depths of 0.5, 
2'5 ancl 4.5 w. They were talien $5 111 from tlie nortliern side 
of the  hill which rises fairly perpendicolxrly to a plateau 
some 6-S 118 above the  level snrface of the valley. 

The composition of t h e  fannn is: 
ft fr Prt  

21 1'7 species 
52 ?G % D 

1s 6SO 17639 ind. ' 
33 30 * 
42 2s nvernge of 

{ :: 
I 2p 3:: 

{ 
{ 3s7: 

30 
pereelitages 

a b 1 

7 20 19 spccics 
15 '1 4 41 :; > 

36 616 16301 ind. 
61 29 7; D 

64 35 average of 
percentages 

11 

D
ow

nl
oa

de
d 

by
 [

V
ir

gi
ni

a 
T

ec
h 

L
ib

ra
ri

es
] 

at
 0

1:
50

 2
7 

Fe
br

ua
ry

 2
01

5 



1jCl 32). 11. 4.1 POST-GLACIAL JIARIXE EIIELL-BEDS w DOIIUSLXN. %S9 

The shell-bed contains, especially in its upper half, very 
n111cl1 gravel. The frequency of the sliallo\v-water foriiis and 
tile decimse n p ~ ~ r d s  of XylltiZtts cdirlis, LiioriJzn litorca-rir~7is, 
and L n c l ~ i n  t l icuricafa point to deposition a t  an inconsid- 
erable bnt  increasing depth. It is, too, probable that t he  mol- 
liiscs, to  a great degree, lived on the neighbonring rocli-plat- 
can. The iiiaximiiiii, in the middle levels, of Risson ptirra, 
R. i r i f c i w y ~ f a ,  Uiffizcai rcfictt lntioii ,  O/ioZm strinfa, etc., depends, 
partly, on the less crumbled character of the  shell-gravel, and 
partly, apparently, on more favourable conditions of the  bot- 
tom and the  vegetation. 

The richness of species and indiridnals of the ft-, fr-, and b- 
forins, its well as the  above-mentioned variation of freqnency 
of' tlie shallow-water forms, speaks decidedly in favonr of the 
I d  Iinring been deposited ilnring the  post-glacial transgres- 
sion. 

I I vnlii. 
Table p. 313. 

3 h i  SSIV of StrUmstad, SU' of Askvik, c. G ?u above the 

Samples a t  1 and 3 iii  clepth. 
The composition of the  faiina is: 

sea, G. DE G1:ER "/s 1895. 

f t  fr  prt 
9 20 IS species 

43 3s  gs > 

20 477 33330 ind. 
1 10 

29 605 { 34 32 36 :: 
26 57 37 average of 

percentages 

1 b 1 

G 21 20 species 
44 43 % > 

51 195 33440 ind. 
57 37 0: 

1 13 

{ 546: 
0 51 40 average'of 

percentages 
2 1 - 1 i O l O S .  G. I.: j :  1917. 
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290 ERNST AXTEVG. [April 1917. 

The shell-gravel is almost perfectly free from stones, and 
has probably been deposited at a depth of some ten 111 or 
in some\vhat shallower water, and, to  judge from the decrease 
upwards of the shallow-water forms and froni the composition, 
dnring the post-glacial transgression. 

The forms most nnmeronsly represented are, in the order 
given, lTCrrllCn SfJ.UlJZia, BiffiZLlJl 9.CfiCll7nfllJJl, AJlOJJlin S]lJj., Ris- 
sou parcn, II. infcrrq)fa,  and Saxicnva mgosn. 

31liirl1ult 11. 
Table p. 3-13. 

0.7 ~ J J )  KNIV of Fjiillbacka chiircli, 4.3 (4%) 111 above the 
sea, 1915. 

I n  the present shell-bed, which is sitnated 25 J J ~  from the 
shore and at  the foot of a hill, which, 15 I J ~  E of the section, 
rises steeply to  n height of 9 111 above the sea and, at a distance 
of 50 JU,  to a height of 1s-20 w, there was encountered the 
following profile: 

ground 4’6 vi above the sea 
uppermoit, coarse gravel . . . . . . . . . . . . . . .  0.15 111 

Ostwn-gravel (smnpk 4.4) . . . . . .  0.2-04 

and at  the  bottom) . . . . . . . . . . .  1.0 
shell-bearing gravel (saniples at 0.2 ~ J Z  depth 

moraine . . . . . . . . . . . . . . . . .  + 
The sharp division between the  two shell-bearing layers, 

t h e  .different aspect and the varying fauna shorn undonbtedly 
that the two layers are of essentially different ages. The 
Osfrcn-grnrel dates, probably, from the latter part of the last 
iipheaval of the land, and mill be treated of on p. 329. The 
lower shell-gravel, which is discussed here, was, on the other 
hand, as i s  seen by the composition of the faima, certainly 
deposited dnring the post-glacinl transgression, for, when dis- 
cussing the time of deposition of the bank, no importance 
shonld be ascribed to  the minimum of freqnency that clisting- 
nislies the  lower sample, this minimum depending essentially 
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Bd 39. €1. 4.1 POST-GLACIAL X A R l S E  SIIELI.-IiCI)S IS DOIIUSLXB. 291 

on the  far greater percentages of stones and of clay. In ad- 
dition, it is pr011able illat the lnollnscs found in the 1)ed haye, 
in part ,  lived 011 tlie ncighl~ouring rocky Ileiglit, thereby consi- 
derably reducing their n l u e  as bntliynetric indicators. 

The composition of t he  fauna is: 
ft fr  pr t  
12 1s (i spccics { 33 50 IS :: i 

I! 669 9'325 init. 
41 :i? T6 > 

3.2 40 average of 
Iicrcentages 

{ ""i 

1 00 47 33 0; > 

{ 7 

33 

'L b 1 

7 17 12 spccics 

s 265 9 9% i r id  
41 :i3 9; 1 

46 43 average of  
jwrcentagcs 

11 

Slllitt lllyrcll. 

Tnblc p. 5.44. 

0.G Ii111 EKE of Striimstad, 31.1 1 1 )  'abo\.c the  sea, G. I)E 
GEER 5/s lSS9. 

Prof. DE GEER measured tlic following profile: 
uppermost, shell-gmvcl tv i th  ordinary JfyfiZir.s-frerliicnc.y (saiiiple) . . . 0.3 I J I  

with great > .I . . .0.7 
ronrsc gravel . . . . . . . . . . . . . . . . . . . . . . + 

I n  soiiie pickings the  writer foiind. i n  addition to tliose 
repesentcd in  tlie samples: 

Pccferi  rcrr ius  . . . . + iud. (prt, I )  il'n~icx tlrcrrssrrfirs . . . 5I/i (prt, 1) 

Cardiiirrb etlrtlc . . . . . . 3 (fr, 1) Lirc i i in  L o r c n l i s .  . . . . 4 (fr, 11) 
> cf. esigirirt i i  . 11/$ (fr, 1) I'ntellrr rirlgntn . . . . 3 (fr, 1) 

Lnecicnr~lirirri  ~iorcegicitrri ' / 2  (fr, 1) Rissosfotirirr r ~ ~ ~ i r i h i ~ n i i n c c ~ r  1 (fr, 1) 
Cypririn islmtlicii . . . l , ' ~  (fr, 11) Liriinfin iiitcrriwtlitr . . 3 (fr, 1) 
Il'npcs ni t rc i t s  . . . . . 6I /2  (fr, 1) i ~ f l s s n  i t i c iwssc f fn  . . . . 1 (fr, 1) 

> pttllnsfrcr . . . . 11/2 (fr, 1) Zitrcirirrr~c ?rii(7rrfrrrrt. . . 2 (prt: 11) 
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The composition of the fannn is: 
f t  f r  prt  

27 14 species 
:ill '$ > 

J 9 !JOO 1s 5o:l S 166 ind.  

- -  a:) 
I '  
I 15 

27 61 0; $ D 

01 5:; 06 arcrage of 
percentages 

T b 1 
02 23 species 
4 6 4s % . 

27 GSO SS30 ind. 
'72 21 34 

69 :;6 arerage of 

J 3  
1 6  

{ lS4: 
5 

p~rceritngcs 

Of special interest is the occiirroiice of Y'uprs der i issnfm,  

Tlie samples contain sonie fen- stdnea and hardly any  clay. 
Jndging from the  extraordinarr frcqiiency of IJlyfiZzts edttlis 

in the lower part of the bank, tlic bed mnst certainly have 
been cleposited during snhsirlence, or dnring the latter part 
of the post-glacial transgression. 

this being the oldest known one in Eolinsliin. 

Shell-beds from the post-glacial transgression maximum. 
ale d vi  Ii. 

T;1bIc 1'. 345. 

above the  sea, G. DE GEER 31/7 1S90. 
In this thick shell-bed Prof. DE GEER took a sample, A, 

c. 5% 111 above the sea and, 15 J I I  from here, a series,l3, with 
samples from a depth of 1 and 3 ) I / ,  or at a height of e. 31 
and c. 29 ) I / .  

4.5 I ; I I ~  K of Striilllstad, 0.3 I O J ~  SS\V of N e d ~ i l i ,  C. 32 111 

A. 
The composition of the fauna is: 

fr  pr t  
S species :)a 

rt 
I S  _- 
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1 b 1 
j 3  19 12 epccics 
I 0  56 38 p > 

19 A:?? 1760' ind. 
91 s 9; * 

) 7 3 22 srcragc of 
1 1°; 

pcrccntngc3 

The shell-gravel is fairly stony. 
The shallow-water forms predominate, b n t  do not attain 

the saine freqiieiicy as in  A. They ;ire aboiit ecliially niinier- 
ously represented in  both samples. In t h e  iiiiniecliate neigh- 
bonrhood there rises a hi l l  to the  height of abont 35 I I I  above 
the sea. It is probable tha t  the  ~nolluscs lived partly on this 
eminence. 

I n  consequence of the cold character of the  bed, it was 
only with hesitiitiori tha t  the  writcr referred it to this 
group, for it is not altogether ullliliely t h a t  i t  was deposited 
RS early ils during the  regression in  primo-post-glacial tiiiies; 
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-39.1 EItSST ANTEPS. [April 1917. 

perhaps, however, t h e  faium is too warin for snch a snpposi- 
tioii. However, the  deterinination of the age  has been c'sscii- 
tially based 011 tlie variation of freq~iency of the shallow-water 
forms, according to which the lo\\-er par t  (A) of' tlie bed was 
deposited in s ld lo \mr  water t h a n  the upper part  (B). Thus, 
the  deposition possibly occiirred dnring t h e  last  part of the 
transgression :ind the  epoch of greatest depression. 

1 2  lijlh S of Striiliistad, C. 35 111 above the sea, G. DE GEER 

TIE GEEI: (1910, 1). 1179) has com~iinnieated the following 
1ys lS93. 

section of t h e  shell-bed: 

A 
i" -/ -4 

T h e  uppermost sample \\-as taken 15 111 south of the otliers, 
all of which are from one and the  saiiie profile. 

I n  a pickings there liavc been found t h e  following forins, 
not discovered in the  saiiiplos: 
liii~iiites ptrsio . . . 1,': ind. (pt1 i l ,  1) SoZen emis . . . . . . . + (fr, b) 
Pccfeii tigviiiits '. . . . . ' / J  (prt, 1)) AliiftrZis cntnZis . . . . . 4 (id, h) 
C<r~~l i r f i r~  ccl i i j ia[ t fw . . . 1 (fr, 1) E i ~ i t r i y i n i ~ Z ~ t  J ~ S S I I I Y I  . . . 2 (prt, 1) 
1, t rec icndi t rur  n o ~ ~ c e g i c r ~ i ~ a  1 1,': (fr, 1) Cnpulns I ~ t i ~ ~ g n ~ . i c t t s  . . '3 (prt, 1) 

Cyprittn islniitlicrc . . . . '/i (fr, IJ) Cluthltrclln 1 i i t cn i . i~  . . '3 (fr, 1) 
l'tipes piiI1nsfi .n . . . . . 2 (fr, IJ) Cylickiici sp. . . . . . . + 
Xncoimz cnlcciricr . . . 1 l , ' ~  (ft, a) BnZm~rs poi.cnfzrs . . . . 1 (ft, a) 
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Bd 39. 11. 4.1 YOST-GLACIAL IIARIKE EIIELL-BEDS IN B O I i U S L ~ N .  295 

The composition of the fauna is: 
ft fr prt pt1n 

34 23 7 species 
44 30 9 %  ' 

21116 21041 63 ind. 
{ :3 
{ 58 3:; 23 20 o % D  

34 25 5 average of 36 
percentagcs 

'i b 1 

9 31 34 specks 
54 44 $ 1 

69 341 2 0 S X  ind. 
{ 12 

{ 5:: 69 21 5 D 

57 32 average of 
percentages 

11 

I n  the gothi-glacial clay lying immediately under the bank 
there ha re  been found: 

Pecten islantlictis . . . . .  8 ind. Jfyn trtincntn . . . . . . . . .  2 
Astarte ellipticn ' 12  Siplio sp. . . . . . . . . . . . .  -1- 

Snxicavn riigosn . . . . . .  1 Bnlar1trs porcattts . . . . . . .  1 
Jlncontn cnlcarin . . . . .  'I. 

. . . . . .  

The lowest sample is fairly sandy, and this is probably the 
chief cause of the pervading minimuiii of frequency existing 
here. The  shallow-water forms are all numerously represented 
in the bed, but, for the most part, attain their not very promin- 
ent niaxima in different .horizons, this being, probably, the 
result of varying conditions of the bottom, the Vegetation, 
etc. The  material 2 <  it^ of Jlyfil i is  ct7ttZis shows in  the 
various samples, from below upwards, the following weight- 
figures in gr $7, 17, 21.6 24.7 and 13.2; the maximum of 
frequency occurs in the uppermost sample. It is, consequently, 
probable that the ~nollnscs hare, to an essential degree, lived 
on the neighbouring hill, and that  the bed was deposited 
during the period immediately preceding, during, and immed- 
iately after the post-glacial transgression maximum. 
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296 ERXST ASTEVG. [April I 9 17. 

1:sssii. 
Table p. 346. 

10 ILJU S of Stromstad, Rossii, N 6’ E of the triangle-point, 

I n  the  same pit I’rof. DE G I : ~  took t w o  sample-series a t  a 
c. 24 n i  above the sea, G. DE GEER ’17 1S9.i. 

distance of G 111 from each other: 
c. 23% ) j i  above the sea aud 0.5 i n  below the surface 
c. 2 3 3  2 0s # 

c. 22.2 2 1% # 

c. 21.7 m above the sea and 0.3 I J L  bclow the surface 
c. 21.0 > 3.0 I 

here below > 0 9  m shell-gravel. 

I n  a pickings, chiefly from the  uppermost part of‘ the  bed, 
the writer has found the following species, not represented in 
the statistical samples: 
Pcctot m r i i i s .  . . . . 1 ind. (prt, 1) J1aco1)ia ballicn . . . . ‘ i z  (fr, b) 

septe))trac?iatits . . (prt,b) diitnlis elitnlis . . . . . 1 (prt, 1)) 
Lnccicnrdiiiin norcegicum 1 (fr, I) L e p t a  cctecn . . . . . . 4 (ft, a) 
Asfarfe  ellipticn . . . . . 1 (ft, a) dporrltais pes yelecani  . 1 (fr, 1) 
Litcina borealis . . . . 2*/2 (fr, b) Bitccitiiriii ttntlntttrti . . 1 (prt, b) 

I n  the saiiie pickings there occur 19 individuals of T a p s  
dcczissaliis and 7 of Y’. nurhrs, which, consequently, charac- 
terize the npper par t  of the  bank. 

The  composition of the fauna is: 
fr P r t  
36 25 
45 31 

48099 20619 
3F 15 
40 43 

b 
36 
45 

107 154 
so 
62 

ptn1 
4 specks 
5 ;; 3 

3 ind. 
$6 

3 average of 
percentages 

- 

1 
32 species 
40 4: a 

20471 ind. 
15 7; B 

25 average of 
percentages 
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n d  39. 11. -1.3 POST-GLACIAL JIARIXE SIIELL-BEDS IS BOHUSLxN. 297 

Froin 2-3.5 to 23.5 111 above the sea there occur in the shell- 
bnnli large iiiasses of Corci l l im officil ialis .  

The frequency clecrensing np\vards of the iiiost typical 
shallow-water foriiis ilLytilz[,v cditlis, Liforiiici l i f o r e n - d i s ,  
J,ucioic~ tlicnrictrfu, etc., in the lower part of the shell-bed and 
the frequency, increasing in the same direction of the same 
species in its upper part clearly show tha t  the deposition 
occurred during subsidence and n sabseqnent upheaval, or 
dnring the time shortly before, during, and shortly after the 
post-glacial transgression mnsiiiiiiiii. 

Iliillnn. 
Table p. 3-16. 

3 I iur  NX\V of Striimstad, 0. i  kiu NE of Hiillan, c. 36.5 

In a pickings oecw the following species, not found in the 
above the sea, G. DE GEEIL n s / 7  1S90. 

statistical sample: 

Cm-diion cf. ctigimi . 4 ind. (fr, 1) Polytropn Inpillus . . . 2 (fr, b) 
Astnr te  co~prcss t l  . . . . 1 (ft, 3) Bnlniitis porcnfiis . . . + (ft, a) 
Lcpetci cnccn . . . . . . 1 (ft, a) Echi~iocyniyits piisillns . 2 
Laciinn pnl l i t l i t ln  . . . . 2 (prt, b) 

The composition of' the fauna is: 
ft fr prt 

16 S species 
-17 2'4 $ D 

1 5 3  ind. 
{ ;: 
{ 29:: '41 20 :; 

{ 21 

{ 59: 

3 l'il 

H 4 4-1 22 average of 
percentages 

1 b 1 
7 17 10 species 

50 29 a 

5 521 15Sl ind. 
T2 20 $ * 
ti1 25 areragc of 

percentages 
14 
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29s E R S T  AXTEVS. [April 1917. 

T h e  shell-bank can be characterized as shell-bearing sand. 
T h e  forms most niuncroiisly represented are Risson i ~ t f c ~ . r i c ~ f a ,  
I,To.rucn Sfriinrin, and Uiffitcni i*cficitZaftrai, and the  bed gives 
the  impression of having been deposited in water 5-10 
deep, or dnring the  greatest post-glacial subsidence. 

IIiillc I. 
Table p. 3-16. 

G k i n  NNE of StrSInstad, 0.4 l;ni N of Halle, 0.5 1;nt XT of 

According to Prof. DE GEER there esists here a shell-bank, 

I n  pickings therc have been determined the  following forms 

Kilarna, c. 39 1 1 1  above t h e  sea, G. DE GEER 3/s 1S90. 

0.3 

not met in  the  samples: 

CnrtZitoi8 edtde . . . . S ind. (fr, I) X z c o i i i n  bnlticn . . . . l/1 (fr, b) 
Lrtciiin borenlis . . . . . 1 (fr, b) Pnfella rtilgntn . . . . 1 (fr, b) 
J1netr.n el l ipt ien . . . . . '/P (prt, b) dpovrhnis yes pelecnni . 1 (fr, 1) 

T q m  tlecirssntirs is  in t h e  pickings represented by 11 spe- 

The composition of the  fannn is: 

thick, on shell-free sand. . 

cimens. 

ft fr Prt 
7 21 11 species 

/ { 1s 54 ?S $ 1 

2 731 3714 ind. { 93;; 17 ?4 ;g D 

39 35 26 average of 
percentages 

3 b 1 

2 00 17 . species 
{ b  51 44 7; D 

I 350 11 371 3SS4 ind. 
1 2  '73 2s % D 

4 68 3-1 average af 
percentages 
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Bd 33. 11. 4.3 POST-GLACIAL JlARIX1: SHELL-BEDS IS BOllUSL~X. 299 

The fanna points to deposition in very shallow water. 
probably, the shell-bed was formed at the tiiiic of the great- 
est post-glacial depression. 

S i i t l l O l l l l C l l .  

See p. 310. - The  clay below thc shell-bed a t  section A. 
In  two analyses there have been foiuiil: 

0.8 1 1 )  below the snrfacc of the clay: 
fioreocltifon m b c r  . . ?/c ind. (fr, a) Tcctttrn c i r y i m n  . . . . 2 (fr, b) 

B nci tknfn  . . . . 1 (fr, b) Rissoti p a w n  . . . . . . S (prt, 1) 
Tivioclea ocata . . . . . 1 (prt, b) B i ~ i f e w i i ~ ~ f ~ i  . . . 6 (fr, b) 
Corbiiln g i b h  . . . . . . (prt, 1) B i f t i i m  r e f i c i d n f w a  . . 13 (prt, 1) 
Snzicncn mgostr . . . . . 1 (ft, a) I~erriicti Striiiiiici . . . . 5 (ft, b) 

d,ioiuin ephippimi  . . . 2 (fr, b) Lilorinn obtirscrfn . . . 1 (fr, b) 

and 1-3 w below the surface of the clay: 
Boreocltifon mber . . '/G ind.  (fr, a) Ojiobn s f r i n t n  . . . . . 1 (fr, b) 
d n o ~ i n  cpltippitiw . . . 2 (fr, b) Risson pcrrcn . . . . . . 7 (prt, I )  
PortZnndia c f .  fenitis . . 1 (prt, b) B i i i fcwi ipf i [  . . . . 3 (fr, b) 
Gibbitln cincrnrin . . . . 1 (fr, b) Bittitint r~ficirltrlirt)t . . 14 (prt, 1) 
Lnciinn p l l i t l u l n  . . . . 1 (prt, b) ITeimctr S Y i ? h i c ~  . . . . 5 (Ft, b) 

> rlicnricnfn . . . . 1 (ft, a) 

The composition of the fanna is: 
f t  fr p r t  
3 S 6 qiccics 

1s 47 35 g r  

-t 1, 1 
3 11 :i bpecics 

1s G4 IS % 3 

The clay is, obviously, of post-glacial age. 

rrortcr1ln. 

B. 

See p. 30s. - Froin thc clay nnderlying the shell-gravel 
a t  this place there are n couple of pickings and washings 
niade by  Prof. DE GEEII. 
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300 EKSST ANTEVE. [.April 19 17. 

I n  a pickings 2.5 I I I  .above the  sea, tliere have been detcnn- 
ined: 

Bnonzia c p l i i ~ i p i i r i ) ~  . . 7 ind. (fr, b) 
D aczclenfn. . . . . 1 (fr, b) 
D striatn . . . . . I,'? (prt, 1) 

Osfren c d d i s  . . . . . . 2 (fr, 1) 

Pecfcn i s l n d i c i r s  . . . . 4 (ft, a) 

D scpfciwntl intn,s  . . 1 (prt, 1)) 

Xztcttln nzicletts . . . . . l,'i (fr, 1) 
Cn,diirnz fnscintuiiz . . . 2 (prt, b) 
risfnrle c o i i t p ~ s s n  . . . . 2 (ft, a) 

D el l ipt ica . . . . ?'I? (ft, a) 

tigrinits . . . . . 1 ( P t ,  b) 

The npper part of the clay is poor in shells. ..a sample 
contained in  addition to  :I part  of the above-mentioned species: 

A m h s  sp. . . . . . . 1 ind. Risson iiiterricpftr . . . :i (fr, 11) 
Lepton nitidum . : . . . I,': (fr, 1) A'iissn sp. . . . . . . . 1 
GibLiiln sp. . . . . . . . 1 CZnfliirt.cZZn Zinenih  . . . 1 (fr, 1) 
Lnci1)In dicnr icnfn  . . . . 1 (ft, a) 

I n  n third sample from it level not stated, there were de- 
termined, among others: 

Tnpes clecussnfzis . . . . . . . . ' i s  iud. (prt, 1) 

E?nnlyinlfzn JsSf0.n . . . . . . . 1 (PI4  1) 

The composition of the fauna present in  the three s:imples 
taken as a .whole is: 

f t  fr Iirt pt1n 
7 11 7 1 species 

27 42 27 4 3 

a b 1 
7 10 0 species 

27 3s 33 7; > 

The clay lying under the shell-bed is, consequently, of post- 
glacial age. 
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Ud 39. 11. 4.1 POST-GLACIAL MARINE SHELL-BEDS IX BOIIUSLAN. 301 

Uppsikt. 

Strijmstad, the eastern bonndary of the town, at the high- 

A piclrings from a post-glacial clay: 
\\YIZ; G. DE GEM: "//? 1SS9. 

Li) io~~iin acirlentn . . .  1 ind. (fr, b) 
> strintn . . . . .  1 (prt, 1) 

pccten scpteniratlintits . . 4 (prt, b) 
> t i p i n ~ r ~  . . . . .  3 (prt, b) 

.XitcitZrc nitclcirs . . . . .  1 (fr, 1) 
Cnrdiiritc ec7riiintui)c . . .  I/. (fr, 1) 

: f m ~ k t i i i r t  . . ll,'z (prt, b) 
Cypr i~ in  is ln i i t l icn . . . .  + (fr, 1)) 
,Istnl.fe corrrprcssn . . . .  3 (ft,  a) 

Tijnoclen owtn  . . . . .  '/.L (prt, b) 
h I t f l l i S  entnlis . . . . .  10 (prt, b) 
L e p t a  cnern . . . . . .  1 (ft, a) 

Litorinn lito1-en . . . .  1 (ft, p, 
Aporrhnis pcs pelecani . 6 (fr, 1) 
X R S S ~  iiicrnssntci . . . .  1 (fr, b) 
Buscintrni to idnt i i l i i  . . .  1 (prt, b) 
Tcrcbrntirliun sp. . . . .  1 
1VnltTlreiiiiin c ~ ~ i i ~ i i i i ~ z  . . ' / I  (prt, a) 

The coiiiposition of the fauna is consequently: 

f t  fr prt 
6 8 specics E 3.-1 47 p > 

.I 11 1 

10 4 species 
59 23 % 

Althongli there is no statemcnt with regard to the height, 
this sliell-l)earing clay has been included, as it can with 
certainty be aseribcd to the post-glacial transgression masiinnm. 

I1:PT \c. 
Table 1'. 412. 

11 l w  ESE of Strijinstad, E of HBfve, at the foot of the 
hill E of the brook, 22.3 m above the sea, G. De GEEP. 
"/9 1sno. 

Prof. DE GE:I.:I: ineasnred the following section: 

Oatren-clay (>alnplc) . . . . .  0 3  
uppermost, coarsc gravel . . . . . . . . .  c. 1% in  

sand . . . . . . . . . . . . .  0.4 
bed-rock . . . . . . . . . . .  + 

D
ow

nl
oa

de
d 

by
 [

V
ir

gi
ni

a 
T

ec
h 

L
ib

ra
ri

es
] 

at
 0

1:
50

 2
7 

Fe
br

ua
ry

 2
01

5 



302 ERSST AKTEVS. [April 1917. 

Of the Ostrer(-clay a wasliing has been inade of a quantity 
\irliicli, ho\yerer, w i s  lieither nieasnred nor weighed, and the 
fignres showing individuals h a w  reference to  the number of 
individnals fonnd. 

The composition of the fauna is: 

1 
1 

1 
1 

The clay 

f t  fr Prt  

30 4 4 26 $ 

26 6.7 331 ind. 
6 14 SO ;6 a 

s 1'3 5 spccies 

1s 29 6.7 arerage of 
pcrccntages 

a b 1 
5 10 12 specics 

1s 37 43 ;; a 

16 57 337 ind.  
4 14 s2 :; E 

11 26 63 average of 
I'c'centngcs 

was certainly deposited during the post-glacial 
transgression maximuin. 

S!:1rr. 
Table 1'. 317 

3'5 lit11 SSE O f  Stl.G1K5tadl 0.4 I\'s\\' of Stare, C. 32.6 111 

above the sea, G. DI: GCER ?'/7 lb9O. 
Samples a t  1 and 1% 111 depth. 
In a pickings occ i~r  the following species not fonnd in  the 

statistical samples: 

I'ecfen cnriits . . . . . . . . . .  2 ind. ( I d ,  1) 

C'nrdiioii rrltile . . . . . . . . .  2 (fr, 1) 
Jfyn tr.rolrrrln 1/2 (ft, 4 . . . . . . . . . .  

I n  the same pic1;ings Yczpcs t7ecirs.sn~rrs is  represented by -13 
and 1: c~iircir.s by 13 individuals, wliich species consequently 
characterize the sliell-bed. Also important is the occnrrence 
of Solecirrlzrs uiifiqirufirs. 
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~d 39. €1. 4.1 POST-GLACIAL JIARISE SHELL-BEDS IX uorrosr,~~. 303 

The composition of the fanna is: 
ft 
S { 21 

{ 24i: 

{ ' s  

{ 31: 

14 

a 
3 

4 

fr prt 
20 9 
53 23 

4 S i 9  81741 
13 SO 

. 32 j? 

b 
1s 
47 

5 6-1s 
14 
31 

ptni 
1 spccics 
3 ;; > 

5 ind.  
;6 B' 

2 averago of 
percentages 

- 

1 
17 species 
45 % 

329Sl ind. 
85 % D 

G5 average of 
percentages 

The Iomer sample contains some anio~ult of stones, the npper 
one a fairly large qiiantity. The fauna points to  deposition 
in wry shilllo\\' water. There is nothing in the freqiiency 
of the species to show that there was any  change of level 
during the deposition of the bed, but its aSe is, probably, to  
be ascribed to the post-glacial transgression inasiniuni. 

Sallill~ogcll. 
Table p. 347. 

1.5 hi NXE of Grafvarna, c. 36 ni above the sea, 1915. 
Cfr. A. LISDSTROJI 1901, 1). fG. 

The shell-bank is situated in  an inconsiderable liollom in a 
large, level rocky plateau. It is of fairly large estent and 
has a thicliness of 2 tit .  The samples were talien from the 
~ O W C S ~ ,  middle and nppermost parts of the  hank, which is 
covered by a layer of coarse gravel. 

I n  addition to the forms fonnd by the writer, LISDSTR~N 
in his list of species nicntions: 
Pectot caritis (prt, 1) 
Cnrrlitini crlitle (fr, 1) 
Tapes piillnstrn (fr, b) 
Lttciiia borealis (fr, b) 
Corbiiln qibba (prt, 1). 

X y n  trioicatn (ft, a) 
ATacclln 1~elliicidn (prt, b) 
Lepetn cnccn (ft, a) 
Risson ciolacen (prt, 1) 
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304 ICItSST ASTEVB. 

The composition of the fauna is: 

f t  

n 

7 

3 852 

11 

i 14 

{ 7  

fr 
2G 
51 

14 80-1 
27 
41 

b 
24 
50 

08 370 
50 
50 

prt  
12 species 
25 7; I 

23930 ind. 
44 % a 

34 nreragc of 
percen tnges 

-. 
1 

17 species 
36 76 z 

23DOG ind. 
43 4 > . 

39 arcragc of 
percentages 

The shell-gravel is sandy and, in the lower part of the 
bank, contains a fairly large aiizoiint of stones. This is 
probably one of the causes of the ininininin of freqnency of the 
mollnscs here. . Everything points to  the whole of the bank 
having been deposited in very shallow water, and the fre- 
quency maxini~~iii, in the upper parts of the bed, of NytiZtts 
cdzr Zis, Liforina Zifo~.cn-~riclis, Xisson ~ ~ L Y I ,  etc., shows that tlie 
land lay .highest when i t  was formed. The time for the 
forination of the lied can, by iiieans of the compositions and 
of the high situation, be &th certainty fised at the greatest 
post-glacial depression of the land and the wry beginning of 
tlie last upheaval. 

3 i  111, consequently, forins n mininiiun inensurc of the post- 
glacial transgression of the district. 

I:fvell:"s. 
Tablc p. 347. 

1.6 Ii?Il E of Fislieb~clrsliil, SE of EfvenKs. The uppermost 
sample, 28.6 NZ above the sea, of the sample-series B 29, taken, 
and in  part examined, by Prof. TIE GEER (1910, p. 1173). 
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I{d 39. 11. 4.1 POST-GLACIAL BIARIXE SIICLL-DEDS IS EOIIIXL~X. 303 

According to  DE GEER the post-glacial shell-bank, at the 
Ileight of 25.25 712 ,  is siiperimposed, with a sharp limit, on a 
fini-glacial shell-bed. 

According to DE GIXR’S (1910, table C) analysis of a sample 
from the  lowest par t  of the bank, or  2S.3 111, and from what is 
cornmnnicated here, the coinposition of the fauna is. 

ft fr Prt Ptm - 16 1 2 specie-. 
41 10 5 :; 

523 1420 - ind. 
{ :: 
1 $ > 6 13 - 

perrentages 
24 15 3 average of 5s 

T b 1 

14 14 specics 
36 36 p 

I) 491 1 4 1 4  ind. 
S4 13 % > 

GO 24 average of 
percentages 

{ ;: 
{ 3i: 

16 

Consequently, the bank contains especially in  i ts  lower part 
i i  very large percentage of cold forins, ivhicll, to an essential 
degree, are to be ascribed to the  nnderlying fint-glacial bank 
and, in the present instance, occiir seconclarily. The presence 
of 2iqm dcciissafiis, Uiftizirii rcticiilntiiui, Rissou l~ur tx i ,  etc., 
gives n. fnll  guarantee for the post-glacial age of the bank, 
and, as DI.: GEER points out,  it has certainly been drpo5ited 
in shallow water dnring the greatrst post-glacial transgression 
or, ,more correctly, to judge by  the increase iipwarcls of illy- 
tilus crlulis, Liforina liforwwiidis, and others, immediately 
after the last  upheaval of the land had bcgiin. 

30 m, consequently, forms the  minimum fignre of the post- 
glacial transgression of the district. 

2~-170105.  G F. F. 1917. 
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Torscriid. 
Table p. 349. 

See p. 2S1. This  refers t o  t h e  shell-bed above t h e  post- 
glacial clay. I t  is, as was mentioned, 4 $11 thick, and t h e  
]OjF-est sample was taken 0.2 111 above tlie clay, while the  
llppermost was taken at the surface ee. 5-5 111 above sea-level. 

The  composition of the  fauna is: 

' f r  Pr t  
26 19 
47 33 

04 133 SS2?3 
36 -1.2 
41 3s 

0.7 -0- 

p t m  sPr 
1 1 spccies 
2 2 %  > 

30 10 ind. 
;; a 

1 1 average of 
pcrccntagcs 

- - 

specics 
b 1 

22 2s 
33 50 ;; > 

49231 39745 ind. 
53 43 :: > 

46 47 average of 
percentages 

T h e  shell-gravel is inconsiderably stony. The  shalloiv-water 
molluscs are represented numerously to  very numerously, and 
although they  present a conple of different cnrves of freqnency, 
these, howerer, may point t o  diminishing depth. This  holds 
good especially for those for Risson i i i fcrmptn ,  Lnciiiin dicnri- 
cnfa, O~iobn  sfrinfn, and Gibbirln cineraricr. Litorinn lifol-eci- 
r ~ Z i s ,  llisson poi-cu, and Uifliirni re l i c i t ln fum h a r e  their minim- 
iini i n  t h e  middle of t h e  bed; t h c  two first-named 1isY-e 

their inasiniiini i n  its uppermost par t  and the  last  mentioned 
has its greatest freqiiency in its lower part. .illylilirs ctlulis 
occiirs i n  approxiniately tlie saine ninnber tliroiighout t h e  
wliole bed. T h e  explanation of these conditions is, undonbt- 
edly, t h a t  t h e  molluscs. to  a. preponderant degree, lived above 
and on the sides of the 25 111 high rock-plateau, and t h a t  the  
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30s ERNST ASTEVS. [April 19 I P. 

shell-bed was mainly cleposited dnring the former and the  
iniddlc part of the last upheaval, or considerably before the 
sea-surface passed its level; it has not been conditions of 
depth But other, various factors that, in  the main, enabled the 
InolInses in question to  thrive i o  n greater or  less degree. 

Toftcr11n. 

3 lm S W  of Striimstad, the north side of oddti, C. 14 ~ I L  

above sea-level. 
Prof. DE GEER (1910, p. 11S2 and 111. 45) has in  dj,uatern- 

a r y  Sea-bottoinss given a map and a description of the 
shell-bed, to  which the render is referred. 

The shell-bearing layers a re '  t o  be found in  a regularly 
sloping strip of land between the sea-lerel and the steep hill- 
sides, which rise to a height of sonie 20 in.  

Saiiiples were talien a t  three different points (B see p. 209). 

A. 
Tables p. 350, 41s. 

S f i t  above tllc sea, G. DE GEER ?G/s 1500. 
Prof. DE GEER measnred this section: 

UppCrIllOSt, Sand . . . . . . . . . . . . . .  1 9Jb 

shell-grad, towards t k  bottom very 

post-glacial clay, at thc wry bot- 

bcd-rock . . . . . . . . . . . .  + 

cl3ycy . . . . . . . . . .  6 5  

tom somewhat gmvclly . . .  (i.3 

The shell-gravel's base, consequently, lies 0.5 111 nbox-e the 
sea, and samples were taken 15, 2, 3, 4, 5, G and 5 111 

above the sea. 
Sample 1.5 consists of sandy shell-bcnring clay, of which 

there was washed a little inore than 1 l g .  There was obtain- 
ed 65 g r  shell-gravel of the coarseness 2 < i m i ,  and 40 gr 
1-2 ntnt in size. The result of the analpis  is given in the 
table p. 412. 
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I{d 39. 11. 4.1 POST-GLACIAL MARIXE SHELL-BEDS IS BOIlUSL~iN. 

The coniposition of tlie fannn is: 

ft fr Prt ptm sPr 
15 31 30 5 12 spccies { 16 a4 32 6 13 7; x 

rs 9:: "3S133 71 165 29 97 ind. 

% '  - - 6'7 1 s  
47 25 8 7 arcrage of 16 

percentages 

7 b 1 
39 3 s  spccics 

{ ;; 42 41 7; x 

(16447 2330:Z 73?76 ind. 
I 4  77 19 $ D 

11 ' 59 30 avcragc of 
perccntages 

The shallow-water forms are nulneronsly, t o  very iiiinieroiisly, 
represented. They have, nndoubtedly, lived above the neigh- 
bouring rock-platean, and present greatly varying ciirves of 
freqnency, giving, cons~qnently, no information as to changes 
of level during the formation of the bed. Since, as is shown 011 

p. 300, the  underlying clay is post-glncial, the deposition tool; 
place, liowever, during t h e  last regre:,' *~1011.  

C. 
Table p. 350. 

S of the brook, S.5 111 above tlie sea, G. DE GEER 11/1 1SSO. 
Only 1 sample, 1 1 ) )  below the ground and 7-6 111 above the 

Tho composition of the fannn is: 
sea. 

ft f r  Prt 
S 15 11 species { 24 4-1 33 $ D 

I S 8 0  3 330 l l S 5  ind. 
18 66 7; D 

31 49 average of 
1 16 

20 
percentages 
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310 ERSST ASTEVS. [April 1917. 

z 1) 1 

17 14 specics 
50 41 :; 

5 120 11660 ind. 
29 65 ;: x 

39 53 areragc of 

c r 03: 
6 

percentages 

The sample is probably from the  same or a somewhat liigh- 
er horizon than sample '7 in series A. The shallow-water 
forms are relatively nuinerous. Some few, such as Rissoci 
i)iterrztptci, attain higher figures than are reached in sample 
7 in  A, but others - Litori1in Zitorcn-ritrlis, Lacioirc dicnri-  
caln, and &?tiifill ~ c t i c z ~ l a f z r o t  - have lower ones. 

Z l i j l l l O l I l l C I l .  

0.5 hi WN\V of Striiinstad, 14 111 above the sea. 
I n  >Quaternary Sea-bottoms,, p. 11'79 and pl. 44, Prof. De 

GEEK has given a map, profile (at A) and a detailed descrip. 
tion of the shell-bed, to which the .reader is referred. 

The shell-bed, which is one of considerable dimensions, extends 
from sea-level up t o  a l i e i ~ h t  of 14 111, and lies a t  the  foot 
of a steep rock-platean, which rises to  a height of inore than 
20 111. 

There are two series of samples, A and B, in hand. 

A. 

Table p. 351. 

3 111 above the sea (A 5 on the map), G. UE GEER 2c/s 1SI)O. 
The section is, briefly, as follows: 

uppermost, coarse gravel with houldcrs up to 
more than 1 111 in sizc . . . . . 1'2 711 

shell-bed with x layer of finc grav- 
cl (bctwccn samples 1 and 2) . . 4 

post-glacial clay . . . . . . . . . . 8 
bed-rock . . . . . . . . . . . . . + 
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J{(i 39. 11. "1 POST-GLACIAL JIARIGE SIIELL-BEDS IS COIIUSLXN. 311 

The base of the shell-bed lies on a level with the sea, and 
s a q d e s  were tidien 0'5, 1.5, 2.8, and 3-5 118 above the sea. 

I n  a couple of pickings, one of which is dated 6/a lS95, 
there occur the following forms, which m e  not represented 
in the statistical samples: 
poeten septeiitrndintt~s . . 'it ind. ..lIactrn subtruitcatn . . '/?(prt, I) 

(prt, b) h 7 l J l n l O b i U  TcsperthZ . I1/s (prt, 1) 
Lctlrt pernitla . . . . . . 1 (ft, a) S o l e c w f t t s  nntiqztntus . ll/n(ptm, 1) 

J nli9ttctn . . . . , . '/9(ft, 3) Tlwacin dlosittscirla . . 1 (fr, b) 
portlaitdin nrcticrc . . . . ?,G (ft, a) Corbitln gibbn . . . . . 1'/a (prt, 1) 
-1rcn glacialis . . . . . . :1 (ft, a) dirtalis ciitalis . . . . . 4 (pd, b) 
Cardirtnz e d d e  . . . . . ll/z(fr, 1) Pntclln cztlgnfa . . . . . 4 (fr, b) 
Issocardirt COY . . . . . . 1/2(spr, 1) Lep ta  caecn . . . . . 7 (ft, x) 
Cyprimz islmiclictr . . . . 1 (fr, b) Litiiatin JIoirtagiti . . . 3 (spr, b) 
Tapes ~ J l d ~ r t S f l - f l  . . . . . '/n(fr, b) d1)orrknis pcs yclocniti . 1 (fr, b) 
Licciitopsis tcndnta . . . . 1 (prt, 1) A'cptitnen sp. . . . . . . 1 
-1siiizrs jlemto.wR . . . . 1 (prt, b) Balanus 11nirw-i . . . . .t (ft, n) 

I'orf la tl din arcf icn, A rca gtacialis, Bn In12 21s Hawcr i ,  and 
several indiriduals of Saxicacu rtigosu OCCIW, of course, second- 
arily. This is, possibly, also tlie case with others, such as 
Lcda pcrmln  and L. minufa. 

The composition of the fniina, conseqnently, is - redeposited 
forms being neglected: 

f t  fr  
31 
41 

35 660 
23 
32 

{ :  
{25 "E 

17 

Prt ptm spr 
23 8 5 spccics 
31 4 7 p ? 

100 650 10 136 ind. 
62 . - - %  > 

46 2 3 nvcrage of 
percentages 

1 
31 species 
41 % 3 

73182 ind. 
56 5 > 

49 average of 
pcrcentagcs 
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312 ERNST AXTEVB. [April 1917. 

In tho section, DE GEER (1910) has noted the underlying clay 
as  late-glacial and, on p. llS2, has espressed the opinion tha t  
the bed was deposited during the post-glacial transgression, 
suppositions which are contratlictctl, however, by one or  two 
analyses of the fauna of the clay, which give evidence of its 
post-glacial age (see p. 299). 

The molluscs which compose the  bed have probably mainly 
lived above the 20 m high rock-plateau a t  the foot of which 
they are deposited. 

Thc shallow-water forms are richly represented. As is 
nsually the case i n  beds deposited nnder similar conditions, 
they present greatly varying ciirres of frequency. I n  this case, 
Nyfilirs edzrlis and Liforinn liforen.rut2is keep company, while 
Lacuna dicnricntn, O~iobn sfriafa; Risson p r c a ,  and R. itrfcr- 
riqitn have curves which deviate very considerably from those 
of the  former two. The chief cause of this is probably t o  be 
found in alterations in the  conditions of the  bottom and the 
vegetation. 

The underlying post-glacial clay shows, as was inentioned, 
that. the bed was deposited during the last regression; the 
fine gravel-layer near its base has probably been deposited 
fortnitoasly. The time of the deposition may, probably, be 
put at  and after 50 :: of the iiphcnvnl. 

B. 
Table p. 851. 

100 iit S of the preceding sample-series (A 5)  or i n  the 
rectangle in Prof. DE GEER'S map (1'310, pl. 44), S 111 aboyc 
the sea, G. DE GEER I1/s 1893. 

The shell-bed, which is covered' by a 0-3 111 thick bed .of 
earth, is here about 1-3 91t thick and becomes fairly stony down- 
mads.  The samples were taken 01, 0'3 and 1-1 111. below the 
surface of the shell-gravel. 

I n  a couple of picliings have been deterinined the following 
species, not found in the statistical analyses: 
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I)(i 33. 11. 4.1 POST-GLACIAL JIARISE SIIELL-CEDS IS COIIUSLXS. $13 

Cnrrliritjt etlitle . . . . . . . . . . . . . .  ' i s  ind. (fr, 1) 

Lnccicnrdi?l,r& ~lo,rcgicftrrt . . . . . . . . .  2 (fr, 1) 
Tapes cirginriis . . . . . . . . . . . . .  1 (fr, 1) 
Pssnrrttrtobin vespcrt inn . . . . . . . . . .  ci (prt, 1) 

.ATeptwica despccta . . . . . . . . . . . .  1 (ft, 4 
Pdella c f t l p ta  . . . . . . . . . . . . . . .  1 (fr, b) 

The composition of the' fauna is: 

f t  fr prt  spr 
12 80 13 1 s~iccic.~: { 22 33 23 2 7; % 

r7 4: 8740 S4S60 10 ind. 
S 76 - o d >  

31 50 1 avcrnge of percentages 1s 

1 b 
S 24 24 species { 1.l 43 43 $ D 

I 3639 "-24% %551 ind. 
I .  3 20 77 $ D 

9 31 GO avcrngc of percentages 

X y f i I m  crliilis is exceedingly rare, but the other shallo\\-- 
water forms are relatively, to very richly, represented. On 
the whole they all increase in number upwards, and the ciirves 
of freqnency of the species are, in inany cases, very unlikc 
those in  A. The c a l m  lies, perhaps, in the fact that the 
present series corresponds only to ;L par t  of that  in A, for 
that they were deposited simnltnneously is, the writer thinks, 
beyond all doubt. 

Riissii-Liiigii. 

See 1). 279. 
This refers to the part of the shell-bed which is superini- 

posed on the post-gla,cial clay, or the uppennost sample i n  A 
and the two samples from B. 

D
ow

nl
oa

de
d 

by
 [

V
ir

gi
ni

a 
T

ec
h 

L
ib

ra
ri

es
] 

at
 0

1:
50

 2
7 

Fe
br

ua
ry

 2
01

5 



314 ERSST ASTEVS. 

7 
27 

b 
17 
47 

9 115 
14 
31 

A. 
Table p. 351. 

The composition of the fauna is: 

ft f r  p r t  
7 S 8 species 

35 35 ?; > 

643 1244s ind. 
. 4  b7 ;; 
19 61 average of 

percentages 

{ 39 

1 '"3 

{ 13 

{ 32: 

'LO 

.I b 1 
3 11 9 species 

4s 39 5 D 

14.13 12460 ind. 
10 6s :o 3 

29 63 average of 
~iercentn,~ea 

S 

B. 
' ram p. 354. 

r i  l h e  composition of the fauna is: 

fr prt 
17 11 species 
47 31 ;o 

4 8GO. 53370 inn. 
s 3 % D  
57 average of 

percentages 

1 
15 species 
4? P 

659S0 ind. 
s5 5 
ci3 avcrage of 

perccntages 

f i l m  cdirlis, the  rare occnrrence 
of which may depend mainly on other causes than bnthyme- 
trical ones, the shallow-water forms are, on the whole, numer- 
ously represented. Specially characteristical are Bitfitcni rc- 
ticnkitiina and Risson pnrrn .  From this, as well as from the 

X7ith the exccpt.m of 17 
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]{[1 DO. 11. 4.1 1'OST-GL.iCIAL ~ I A R I N E  SIIELL-BEDS IS Ii0IItJSL;iX. 31s 

s11dl-stony character of the shell-gravel, the latter was probably 
&posited a t  a deptli of about 10 n t ,  or when a110nt 50 :: of the 
last upheaml was reached. 

Oltcrii. 
Table p. 353. 

See p. 2'71. This refers to the shell-bearing coarse gravel 

The composition of the fauna is: 
above the post-glacial clay at section B. 

ft fr prt 
S 0 spcciea 

33 3s g 2 

315 S 19.5 ind. 
{ 2; 

{ 12:: 3 84 :6 D 

41 1s 61 nwrage of 
percentages 

a b 1 
Y 11 10 species { 12 46 42 5 D 

13iO S140 iad. { 16: 14 s-1 % 
r 30 63 average of 

percentages 

The nature of the shell-bearing gravel and the richness of 
Litoriitn Zi/ol-en-wtlis point to its nndonbtedly littoral charac- 
ter. The  time of formation, conseqnentlr, can with certainty 
be referred to the last part of the last upheaval. 

2. Shell-beds not superimposed on  post-glacial clay. 

1'11 II  (1. 
Table p. 34s. 

3 l m  E of Strtimstad, 0.3 li1jz SW of Lund, C. 26 118 above 

The shell-bed, which is rich in  stones, rests on coarse gravel, 
Samples from depths of 

the sea, G. DE GEER ?/s 1SS9. 

and is, on an avei+age, 0.6 vz thick. 
0.4 and 0.9 111.  
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31G . . EI1SST AXTEVS. [April 19 17 

The composition of the fauna is: 
ft fr  prt 
9 25 17 species c 16 49 35 $ D 

15 22s 3 005 ind. { 6"ra 27 61 $ D 

I5 :is 47 average of 
perce .tagcs 

i l  ' b 1 
5 28 24 specics I 10 4 3  47 5 > 

1s 730 33293 ind. { 184; 35 63 % D 

7 30 54 arcrage of 
pcrccntngcs 

Although Xyf i l zrs  cdulis is very sixirsely present, and Lifo- 
riwn litorea-rtidis is fairly scarce, the shell-bed, to judge froni 
its composition in other respects ;is well as from its stony 
character, was deposited in relatively shalloiv water. The 
increase of the shallow-water foriiis iipvards, and the percent- 
age composition, show tha t  the  forniation of the bed tool; 
place during the first third' of the sero-post-glncial npheaval. 

liollicdnlsliilen. 
Table 1). 316. 

1.8 km S of Strijmstad, the northern side of Holkedalsldai,  

One sample. The composition of the fannn is: 
25.9 111 above the sen-level, G. DE GEER July 18S9. 

ft f r  prt spr 
S 24 12 1 specics 

53 21 2 %  D 
3213 30935 10 ind. 

{ 16 

i 9 S6 - $ >  

31 56 1 awrage of 
percentages 

12 
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J:d 39. 11. 4.1 POST-GLACIAL JIARIXE GIIELL-EEDS IN BOIIUSLAX. 317 

a b 1 
4 20 21 species 

44 47 % 1 

3 723 31216 in& 
10 ss :: B 

25 6s nvcragc of 
pcrccntngcs 

1 9  

{ 5: 
5 

The shell-bed is fairly stony. Among the clistinctirc 
sh:dlow-mater forms Litoriiin liforccc-mdis and Lactinn dirci- 
ricatn :ire fairly richly sepresented. Uitfitim rcticitlatzr~ia occnrs 
in extraordinary ii~i~nbcrs, and llissoa pn1.crc and R. in/errq)tct 
are foiuiil niuneroiisly. Eroin tbese facts, and from the coni- 
position in general, it is 1mbnble that the shell-bed was clepos- 
itcd in relatively shallo\v water and during the first third 
of the last nphcaral. 

SLiillerUd. 
Table .I). 3-15. 

16 h 1  SSE of Striimstad, Skiilleriid a t  ICmgenZls sta., c. 24 
m above the sea, 1015. 

Thc shell-bed is covered by a sand-layer some d i n  tliicl;. The 
sninples are from depths of 0.2, 0.5, 1.4 and 2.4 111. The 1111- 

permost and the lowest samples are exceedingly sandy, and 
the central ones eome\vhat so. Beneath tlie shcll-he(1 there 
lies pure sand. 

The shell-bed occiirs on a rocky slope lying a t  an angle of 
aliout 10". Some twenty 111 above the shell-bed there rises, at 
:t gentle slope, a rocky eininence to a height of some 111 abow 
the bed. 

Tho composition of the faiina is: 

ft  fr Prt 
9 25 16 species . {  1 8 .  50 94 > 

M 5Gl . 82840 ind. { l9 ti;; 25 60 a 

16 35 46 avcragc of 
pcrcentagcs 
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31s ISRSST ANTEVS. [April 1017. 

-L 1, 1 

5 03 23 species I 10 46 44 ,“6 

{ G  
s 55; 42 G21 63478 ind.  

62 k > .>., 0,. 

39 53 average of 
pcrcentnges 

S 

The bed is specially characterized by Risson parati, R. ill- 
fcrrqitcr, and Uiffiiim rcficu Zaftitn. Among the typical sIiallon-- 
water fornis Lncziun divai.icatn is re ry  general and Litoriiia 
 ito or en-ixdis fairly so. T ~ C  bed was probably deposited at  ;I. 

depth of 5 to 10 111 and, to judge from the increasing fre- 
quency npwards of the shallow-water forms, dnring upheaval. 
The  composition of the fanna, too, points t o  formation during 
the last regression. 

PrWiiiigrn. 
Table 1). 349. 

1 li116 SE of Str6mstad, 21 NZ above the sea, G. I)E GCI:IL 

The composition of the fauna of the single sample is: 
?317 ism. 

f t  fr Prt 
7 15 12 specics { 21 44 35 2 

4 565 7 377 17265 ind. 
25 69 5 B 

3.3 47 arersge of 
percentages 

I 16 

{ 12 44 44 $ B 

1 ll1: 

1s 

.l b 1 

4 16 15 species 

10 9-10 17246 ind. 
37 59 % 3 

41 51 avernge of 
percentages 

S 
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I$d 39. 11. 4.3 POST-GLACIAL IlAIIIIVE EIIELT,-IlEDS IS 1IOIIUSL:iS. :319 

The shell-gravel is fairly stony and, to judge froin the coiii- 
ps i t ion  of the fauna, etc.., mas probably deposited i n  water 
;lbont 10 112 deep during the first part of the last regression. 
By far the greatest rBle is played by Risson pnrcn and U i f -  
f j t r , j t  n 2 f i C t r l a f t r l I l l  but Ijisson intcl.j*ut]ltn and 1%rttcn ~%%i i t i t r  

also appcar Yery nimeroiisly. 

Tint er~i~yrcii .  

1 7;wa N of Striimstatl, c. 5 112 above the  sea, G. DE GEIX 
1% 1ssn. 

Rich Osfrcn-clay. Froin a sample there hare  been waslied 
(coarseness 2< 1i i i i i ) :  

L~pidopZczir i ts  c i ~ t c r c ~ i s  1/a ind. (fr, 1) Corbiila gibbn . . . . . . 1 (prL 1) 
Borcoclriton ~ i ~ n v m r e i i s  . l/z (ft, a) Snxicncn ricgosn . . . . . 3 (ft, a) 

i l t ~ o n i i n  stvinfn . . . 
Osfren d i t l i s  . . . . 
f'ecfcn mri t is  . . . . 
Cn rdiit i n  e f. 11 odosii nt 

Topes sp. . . . . . . 
,lIo,Itnclltn bide11tatn . 

P cf. Czigilloll 

,lbra 51'. . . . . . . 
The composition 

ft 
4 

2.7 

1 

3 
17 

. . 1 (prt, 1) Tectnra v i r g i n e n .  . . . . 3 (fr, b) 

. . 4 (fr, 1) Gibbuln  ciitct-nrin . . . . 5 (fr, b) 

. . 2 (prt, 1) L m n t i n  i n f c r i ~ z e d i n .  . . . 1 (fr. 1) 

. . 9 (fr, 1) Lnctitin dicnvicnfn . . . . 1 (ft, a) 

. . 112 Risson pnrrn . . . . . . 6 (prt, 1) 

. . 1 (fr, 1) Bi t f i i cu i  r.eficziZnfioiz . . 120 (prt, 1) 

. .10  Xussn reficiclntn . . . . . 13 (fr, 1) 

of the Sauna is: 

. . I/? (fr, b) Litorinn ritdis . . . . . . 1 (4 lJ) 

fr prt 

60 2s :6 3 

b 1 
4 11 species 

22 61 % B 

9 5 species 

To judge by the  richness of Ostren editlis, the great 
number of 1-forms, and the composition of the fauna in other 
respects it is probable that  the shell-bearing clay was dcpos- 
ited in water some 10 w '  in  depth and during the last re- 
grcssion, or, iiiore esactly, during the first part of this 
phase. 
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Lcjonliiillnil. 
Table 1'. 349. 

Strbmstad, XE of Lejonltiillan, 91 ?it above tlie sea, G. DE 

The composition of the fauna of the  single sample is: 
G E E R  " 1 7  1890. 

ft fr Pr t  
9 19 13 species 

?2 46 22 ?,; J 

4 054 2i?30 ind. 
i 
1 "I: 

{ 10 

{ 

12 $2 :L 8 

29 67 nvcmgc of 
pcrcentngcs 

14 

I b 1 
4 16 21 spccics 

39 61 76 > 

4 1 O i  27S6T ind. 
12 s4 
?6 6s nvernge of 

percentngcs 
(i 

The fair ly  large percentage of stones, as well as the 
character of the  fauna, shows tha t  tlie bed was deposited in 
shallow water. I n  addition t o  the ordinary shallow-water 
forms there occurs l 'sanmolici v e s p r f i i ~ ~  which lives from 
tlie low-water marli to a depth of some fen- git, and which 
gives the  bed its character. 

From the important r d e  plajed by prt- and 1-forms it is 
highly probable tha t  tlie shell-bed was deposited doring the 
last  upheaval and, in accordance with the other circumstances 
mentioned above, at  a period corresponding to about 30 :: of 
the movement. 

DaFLii. 

4 6 a t  S of Striimstad, 0.7 1 m  SE of the north-western point 
of Daftii, e. 11 111 above the  sea, G. DE GEER 20:s 1890. 
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The composition of the fauna is consequently: 

f t  f r  prt Ptlll 

4 4 9 1 'spccica 
22 22 50 6 $ , 
1 b 1 

4 3 11' specics 
F! 17 '61 s 

The shell-bed is characterized by Lticiiiopsis imdntcr ,  a spe- 
cies living at a depth of some 20 to 30 m, while, apart from 
jr3a11211wbia ccspotitzn, it possesscs no distinctive shnllon.-wnter 
forms. The bed, consequently, was probably deposited in 
relatively deep water and, to jndge from t h e  specially warm 
character of the fauna, during the .last upheaval, or, more 
cxnctly, dnring the first part of this movement. 

Hiillc 11. 
Table 1'. 412. 

5.5 7;?~ NNE of Stromstnd, Hiille, c. 16.5 111 above the sea, 
G .  DE GECR 4/s 1S90. 

The shell-bed, which is fonnd in the immnediate neighbonr- 
hood of Hiille 111 (see p. 83i), is 2.2 m thick. The samples 
are from n depth of 1.4 and 1.9 111 below the surface. Prof. 
1)i: GEER made some washings of the shell-gravel on the spot 

%-17nlOs. G. I.: I: 1917. 
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322 I: m s r  AS TEYS . [April 19i . i .  

through a 3-mia-net. The  fignrcs show the total nnmber of 
individnali found in 50 ciu3 of the washed shell-gravel. 

The composition of the fauna is: 

ft 
10 
25 
97 
9 

17 

1 

5 
12 
3-1 
3 
S 

prt 
14 species 
35 5 ’ 

639 ind. 
63 3 
49 average of 

~ ~ c r ~ c n t a g c s  

1 

00 species 
r)o 5 5 

ti31 ind. 
62 5 > 

56 averago of 
percentages 

r i  l h e  lower sample contains some stones. 
The composition of the fauna makcs it probable that  the 

shell-bed was deposited during the Inst upheaval. 

Sydliost el.. 
Tablc p. 3-19. 

10 7mi ESE of Striimstad, a t  ofre  Rile, c. 15 111 above the 

I n  a pickings Prof. DE GEER has found the following spe- 
sea, G. DE GEER ?/s 1893. 

cies, not represented in the statistical analysis: 

L z i c i ~  borealis (fr, b) 
X a c t m  e l l i l h k z  (prt, b) 

Psn~i~r~zobin ferriiensis (spr, b) 
Triforis percersn (prt, 1) 

The cornposition of the fauna.is: 
ft fr  Prt spr 
7 23 14 1 specics 

60 35 2 $ 5 

- i d .  
I 16 

i 10 
439s 3 2 7 0  37359 

7 s3 
29 3 1 

p s ’  - 

1 average of 
percentages 

-- 13 
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1 I J  ' 1  
:i 21 20 spccics 

4s 45 $.' D 

6 634 35260 ind. 
15 81 ;: 2 

31 G5 avcragc of 
pcrccntngcs 

I 7  

1 "9 
4 

The shell-bcd is very stony. The characteristic forms are 
lbissorr pn~*cci and Bitfirm ~ C f i C d n f t l ~ I J .  Although Jlytilzts cdztlis 
is rather scarce and Litorilia Zitoren-rudis is rare, the shell- 
bed, consequently, was probably deposited i n  comparatively 
shallow water and, to jndge from the composition, a t  about 
50 :: of the last upheaval. 

(:rniid:ile~i. 
Tnblc 1). 819. 

2 l m  N of Striimstad, 0.1 l;az N X E  of Grandalen, c. 14 P I C  

One sample. The composition of the fannrt is: 
above the  sea, G. DE GEE]{ ' j /s 1SS9. 

ft fr Prt  
5 16 10 species { 15 55 31 :6 

8 405 SO060 ind. 
4 94 ;; > 

29 (i-7 avcmgc of 
pcrccntngcs 

{ 1 5 1 i  
9 

? b 1 
4 13 16 spccics { 13 39 49 $ > 

{ Y 3 OG5 89810 ind. 
4 05 ;: 1 

21 72. arcrngc of 
pcrccntagcs 

7 

The shell-bed contains much stone. iJIytiZ~s cditlis is want- 
ing, and Litorinn Ziforca-r/ldis is sparsely represented. Biltitini 
reticttZatiiiu and Risson 2)nrtln appear with extraordinary fre- 
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324 EllSST ANTEVS. [April 1917.  

queney, and It'. ciolnccn is found in great numbers. Finally,  
the southern forms predoiiiinate 011 the  whole. 

The shell-bed, conseqnently, was certainly deposited dnring 
the  last  upheaval and probably a t  about 50 :I of the move- 
ment. 

Kilc. 

9.5 kin VESE of Ytrbinstad, Sydkoster, 0.2 1 ; ) ~  N of Ofre 

Prof. DE GEXR has i n  a pickings determined the  following 
Kile, cc. 14 912 above the sea, G. DE GEER '/s 1S93. 

species: 

r l n o i ~ ~ i a  spli. . . . . 11 ind. 
0 s t t . m  ctltdis . . . . . . 17 (fr, 1) 
l'cctcn mriits  . . . . . . 18 (prt, 1) 
Jfytilirs cdnlis . . . . . . 1G (It, b) 
Astnrte  conaprcssa . . . . 12 (ft, a) 

T i t ~ t o ~ l ~ t t  orntn . . . . . 23 (prt, 11) 
Tapes nitreits . . . . . . 31 (fr, 1) 
Lucinn borealis . . . . . 14 (fr, b) 
J f n c l r n  ellipticn . . . . . 13 (prt,b) 
~ ' . ~ ~ l l / ! ~ J Z O b ~ ~  f C W b ' C 1 l S i S  . . 19 (Spr, b) 

Z'lomin pnpytwcccc . . . . 35 (prt, I )  

Corbttln gibbn . . . . . . 13 (prt, 1) 
Tcctro-n cirginccr . . . . . 3 (fr, b) 
Litorinn litorcn . . . . . 4 (ft, IJ) 

Risson p n r m  . . . . . . 8 (prt, 1) 
Diftiitm reticidntrir~i . . . 3 (prt, 1) 
Triforis perversn . . . . 3 (prt, 1) 
I'olytropn Inpillits . . . . 7 (fr, 11) 

A'nssa rcticttlntn . . . . . 5 (fr, 1) 
I:crzalttrs cf. crcm7ttts . . 1 (ft, I,) 

The composition of the fauna is, consequently: 

ft f r  prt  spr 
4 6 S 1 species { 31 RC 42 6 :; B 

1 I, 1 

1 9 9 species 
47 4s 5 

The shell-bed is evidently characterized by  Ostren edzilis, 
and .:was certainly deposited at the middle of the last re- 
grrission.. ' 
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Ijd 39. 11. 4.1 POST-GL.ICIAL JI.\RIlVE SHELL-BEDS IS IlOIIUSLAh-. 315 

T;illg.?. 

5.5 Jm SSTV of Striimstad, at B i n  Tlinga (the 'geological 
,,,ap-section WStriimstadz), c. 14 118 above the sea, G. Dc GEER 

In his geological diary, Prof. DE GEE'R mentions Prn this 

The she l l - ld  was pro5ably deposited during thc last 

13/s 1soo. 

locality Tapes declrssnttrs 1 ind. and 1: azrrezts several ind. 

llplleaval. 

Sviil t P. 
'Table p. 3 2 .  

G.5 Jm NNE of Grafvarna, 0.7 lm  XT of Sviilte, at the 
southern end of the bay, c. 4 m above the sea, 1915. 

The shell-bed oeciirs i n  n glen below a hill of some siiiall 
height. The thickness is more than 3 11).  The underlying 
strata were not reached. The samples analysed are from 
tiepths of 0, 0.6, and 2.6 m. 

The,composition of the fauna is: 

f t  fr Prt 
24 23 
40 3s 

%OSO 31452 
36 46 
38 42 

I lo 
I 17 

{ l2 7:: 
1s 

'I 11 

7 29 

33 2% 
47 
43 

{ 10 4s 

{ 39i: 
S 

spr 
3 specics 
5 .4. w 

'41 ind. 
;i D - 

2 arerage of 
percentages 

1 
24 q~ecics  
40 :; 

33514 ind. 
47 5 
44 avcrage of 

perccntnges 

The stone-percentage in the lowest-lying sample is very in- 
considerable, but in the uppermost it becomes fairly large. 
The markedly shallow-water forms are somewhat few in num- 
ber, but  Uittiiint wticiilatiit~i, Risson intcrrtiptci, and R. pcirca 
are richly represented and increase in nnmbers upwards. Tn 
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spite of the low percentage of t h e  pr t -  a id  1-forms, a condi- 
tion of things that may probably --in part a t  least - be the re- 
sult of the bed having been deposited in relatively deep wa- 
ter, the bed, consequently, was in all lilielihood depositc(1 
dnring the la t ter  part of the l a s t  upheaval. 

S. i i t l t l i i .  

4 1;m SSW of Striimstad, E of the north-western par t  of 
I<amnekilen, c. 9 111 above the sea-level, G. DE GEI:R I5/s lS90. 

Only a pickings is in hand: 

Il'apc.* decirsscctirs 15 ind, (prt, 1) 
> ~ C I * C I I S  16 (fr, 11 
> ~ i i t l l n s t i v  '1. (fr, 11) 

911 the three species prefer shallon. water, and the land, 
a t  the time of the deposition of the bed, probably lay soinc! 
10 or 15 iiz lower than a t  the present day. It is highly 
probable that the deposition took place during the las t  rc- 
gression, for the two warmer species never appear in  any 
large numbers in beds that  are  certainly transgressional one$. 
The great freqiiency of TOIICS clcctissntus a t  such a low level 
is of great climatological iriterest. 

Kjcllrikerr. 
Table p. 332. 

4.5 l m  N N W  of Stromstad, 1.2 l;m NTT of Rjellriken, G.3 
j i z  above the  sea, G. DE GEER 30/7 lS90. 

Prom this shell-bed, irhich is more than 1.5 111 thick, there 
has been analysed one sainple taken 1 I N  below the snrface. 

The coiiiposition of' the fanna is: 
f t  fr prt spr 

19 16 1 spccics 
44 3 :: ;; > 

I l i 6 7 0  545 i  11775 6 ind. 

I '  
1 16 

I 51 16 33 1 :; > 

33 30 35 2 average of 
percentages 
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I;{I 39. €1. 4.1 I’osr-GLAcrAL J I A I ~ E  SIIELL-EEDS I N  U O I I U S L ~ N .  327 

n b 1 
-1 19 20 spccies 

. ( 9  -14 47 

19 120 1 l i B O  ind. 
57 r s  5 J 

51 40 average of 
pcrccntagcs 

. i Y: 
9 

J d g i n g  by the large percentage of stones, the presence of 
tlie littoral Pafclln mlga tn  and PsaazaioZIin respertina, and 
tile relatively great frequency of the ordinary shallow-water 
forms, the  bed was deposited in shallow viater. In conse- 
pence  of the estraordinary richness of J7crmcn Stroinia the 
bed obtains a n  apparently cold character contrasting with the 
large number of the warmth-demanding Bisson yarca. I n  
this case, therefore, it i ~ o u l d  be best t o  lay chief weight on 
the specificpercentages. Of importance, too, is the cornpa- 
rntirely numerously represented O s h m  edttlis. Taking one 
circumstance with the other, the writer considers it prob- 
able tha t  the shell-bed was deposited during the latter part 
of the last upheaval. 

EClJsl. 
Table p. 352. 

1.5 f m  N of Stromstad, c. 1.5 i it  above the  sea, G. DE GEER 

The greater part of this  shell-bed has been quarried away. 
The composition of the fauna of the single sample is: 

lSS9. 

ft fr prt spr 
9 15 16 2 spccies 

{ ,  21 36 3s 6 :; > 

542‘3 25605 140 ind. 
- { 25; 15 i 8  

14 25 5s 3 average of 
perccntagcs 
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The shell-gravel is fairly stony. Characteristic species are 
Uittizrin ~eticit lctfi inz,  Risson p a m a ,  and Ostren ediilis. This 
fact, as' well as the composition as  a whole shonld, probably, 
show tha t  the bed was deposited i n  water some 10 1 ) )  deep 
during the last regression, or, i n  other words, during the last 
half of this phase. 

Ilnggeriid. 
Table p. 322. 

7 7 m  NNE of StrBmstad, SIV of BaggerBclsfjBrden, 0.5 111 

above the sea, G. DE GEER % 1890. 
One sample a t  0.3 111 depth. 
The composition of the fauna is: 

It fr Pd spr 
6 15 10 1 species { 23 14 30 :; :; s 

{ 3  

025 l:i65 29510 5 ind. 
p6 2 

24 G2 1 average of 
percentages 

3 93 - 

13 

2 b 1 
3 14 16 spccics { 12 31 47 % D 

373 1760 29527 ind. 
6 43 :o > 

23 70 average of 
percentages 

c 1  
7 

The shell-gravel is fairly stony. Xyfiltis edtrlis is practically 
wanting, and Litorim li tom~-rirdis is relatively sparse. Ostrcci 
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Ijd 39. 11. -1.3 POST-GLACIAL IIARIXE SIIELTrDEDS IX EOIIUSLxX. 3?!) 

E&(lis and Bittitint rcticdrit ioia are characteristic forms, and 
prt- and 1-species predominate. 

Thus, the shell-bed , was probably deposited in  water sollie 

10 l i t  deep, and certainly during the last upheaval. 

"l.lllllt 11. 
Table p. %3. 

See p. 290. The Ostren-grad.  
The composition of the fanna is: 

ft fr 
7 12 { 29 50 

I 3435 2 336 
1 9  S 

19 29 

7 b 
2 11 

{ s  46 

I 3so 3 890 
1 1  14 

D 30 

prt  
5 spccics 

21 5 D 

22860 ind. 
83 p r 

52 avcragc of 
percentages 

1 

11 spccics 
46 % r 

23240 ind. 
Yri 4 r 

65 arcrage of 
perccntagcs 

The s h e l l - g r a d  is rich in stones. ltissbn pnrvn appears i n  
extraordinary numbers, and Uittiiwa reticiilatiiw is very nuin- 
erously represented. 

As was mentioned, the shell-gravel was deposited - as 
shown by the composition of the fauna and the frequency of 
Ostrcn er7irZis - during the latter part of the last npheaval. 

Fiiriilioliiieii. 

1 lma SW of Strlimstad, a t  the sea-level, G. IIE GEEK I0/s  

1s90. 
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The composition of the fauna is: 

f t  fr p r t  ptn1 spr 
1 2 > 1 3 spccies 
8 17 42 S 25 > 

.I b 1 

1 5 G specics 
S 42 60 41 3 

The composition of the  fauna makes it probable that  the 
shell-bed was deposited in  water some 10 711 deep and during 
the sero-post-glacial upheaval. 

Xordkoster. 
Table p. 363. 

10.5 lmt M7SMT of Striimstnd, N of tlic landing-stage Bo- 
pallen of Nordlioster, 3.3 w above sea-level, G. TIE GEER ' i s  
1S93. 

The shell-bearing layers are  about 1'5 111 thick, probably 
\\.it11 underlying sand. Samples from depths of 0.3 and 0.i 1 1 1 .  

The composition of the fauna is: 

ft fr prt  spr 
24 18 1 spccics 
53 29 2 %  > 

5 ind. 
43 46 - % >  

48 3s 1 sverngc of 

i 1: 

1 11 

3759 1-1961 15803 

IS 
percentage3 
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Ijd fig. 11. 4.3 1'OST-GLACIAI~ JIARINE EIIELL-I:EUS IS l ~ O I I U S L ~ ~ X .  331 

7 b 1 

I S  19 21 spccics 

I 2.354 15 i93 15746 ind. 
1 ;  -17 4G :; > 

\ 11 42 47 :; 

9 '1 -1 4 i  average of 
pcrcentagcs 

The shell-bed, especially in its central horizon, is rich i n  
stones and also in  Osfrctr cdiilis. Litorilia litoren-ritdis is 
lwuting, and Xyfi l trs  cdiilis is sparsely reprcscnted. The 
sllnllow-water forms increase in frequency upwards, a fact 
jvhieh probably points to deposition dnring a period of decreas- 
ing depth. The water, in any case, can liardly ever h a w  
been of any great depht. Although the evidence is not un- 
animous, and although the percentages of prt- and 1-forms 
are relatively low, the writer is inclined to  beliere that  the 
bed was deposited (luring the latter part of the last nplieaval. 

Siiddii. 
Table p. 3.53. 

S E 1 1 1  SSE of Str8nistad, 0.3 7m X7NN7 of Nodiii. 4 .2  111 

above the sea (HXGG 1910, 11. 472), G. TIE GEER 2Ljs  1890. 
I n  Professor DC GEER'S geological dia'ry in  the archives of 

the Geological Snrrey of' Sweden, there is found thc following 
account of the Tapes-species found in  the fauna of the bed: 

left  right both ralrea 
ralvcs together 

Ttrpes a io 'e i (s  56 90 12 
> f l l t l l n s t l ~ t r  9 14 1 
- tlecltssntlls 3s : i;; 3 

r 1  l h e  composition of the faiina of the single sample is: 

ft fr Prt ptnl 
1 9  19 14 1 spccic, 
I 21 44 3:: 2 fi D 

3370 46885 45 ind. 
0. { 27s; 10 SL - 

15 27 5 i  I nnxnge of 
pcrcentage- 
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332 mxsr  ASTEYS. [April 191i. 

'1 b 1 
4 19 10 species 

44 47 :; a 

5 "5  5 0 6 0  ind .  
. ( 9  

{ 2  1 G  s:! $ 

670 

G 30 G i  areragc of 
percentages 

The shell-bed is r ich in sniall stones. As HIQG has already 
pointed out, the  fauna and, especially, the  frequency of the 2'o~c.s- 

species point to its h a r i n g  been deposited in  very shallow 
water, only some few 11)  deep. The primary position of the 
shell-bed is, as Prof. DE G m n  has orally stated, probably 
fully shown b y  t h e  great  number of Tqes- individuals  'wi th  
h t h  shells attached to each other. The eompositipn of the 
fauna, together with the  characteristics already mentioned. 
show, undoubtedly, tha t  the  bed was deposited during the 
f i n d  part of the  last npheitml. The  great  frequency of Y'u- 
ires decitsscifns at so la te  a t ime is of great climatological 
interest. 

Karlioliiica. 
Table p. 35% 

2 l;nz SSW of Striimstad,. in t h e  north-western bay of Kar- 

The composition of the fauna of t h e  single sample is: 
holmen, at  t h e  sea-level, G. TIE GEEIL ?c/e 1SS9. 

ft fr  prt  
S 1:: 13 spccies { 24 3s 3s :: > 

{ 3G;; 1 i6 ."6 > 

{ 9  

1 ss'; l!) 354 ind. 
- 

19 23 55 nvcrugc of 
pcrcentages 

a 1, 1 
3 l i  14 species 

50 '41 7; > 

4 903 191iG ind. 370 
{ ?  20 '7s :; > 

5 :I5 60 avcragc of 
percentages 
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1;,1 39j11. -1.1 I~OST-OL.ICIAI, JIAHIKE SIIELL-BEDS IS I I O I I U S L ~ ~ K .  33;; 

The shell-gravel is rather sandy. ilI'tiZzrs ctlitlis is sparse- 
15' represented, .but Litoriw Zitorcn-rztdis is richly so. Uit- 
iilltll reliclilntum dominates to  an overwhelming extent, and 
J : ~ S . S O R  21nrcn is very rich. Interesting and of importance is 
the presence of ~1Ip nrciinrin, this occurrence being the 
ol(iest hitherto known i n  Bohusllin. 

The shell-bed was probably deposited i n  water some fen- 
I I I  in depth, and tinring the final par t  of t h e  l a s t  upheaval. 

Ilratt hkiir. 
Table p. 333. 

10 7;ai SSW of Striimstad, in a bay in the south-eastern 
par t  of Brattsklir, 0.3 111 above the sea, G. DE GEER '1.r 1894 

The composition of the fauna of the single sample is: 

ft fr Prt 
20 14 species 
49 ::4 :: > 

3 211 169i5 ind. 

J 7  I IT 

{ 11 65 :,; > 

"i 30 46 average of 
prcentagcs 

1 b 1 

{ :  42 46 ;; > 

17 19 species 

10 6GO 158% ind. 
3 56 :; > 

40 51 average of 
percentages 

{ I7l: 
3 

Tlie shell-bed is fairly stony. To jiidge by the frequency of 
/,itorin& litoren-rrttlis; as well as from the composition of the 
fiuna in  other respects, the bed was deposited in quite shal- 
low water  and during the very last p a r t  of the sero-post- 
glacial upheaval. 
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334 XRSST ASTEVS. [April 19 I 7. 

There have been found in the shell-bed some 13alanid- 
shells, vividly recalling UnZaniis ba?arzoidcs. It is t rue that 
no very serious attempt has been made t o  distinguish this 
species from U. crwafzis, but it should seem as if in t h e  other 
post-glacial shell-beds there occurred only the latter or 7:. 
C I . E l l d l i S .  

Recent shell-beds. 

Iflllllll.lrell. 

Tablc p. 333. 

Gullmaren, unknown depth, scraped-up shell-gravel, A. GOES. 
The coniposition of the fauna is: 

ft f r  prt ptm spr 
I 13 1s 19 1 2 specics 
1 33 :XI 36 2 4 ;; 1 

r'!) 154 1;) 6% - 3 ind. 
$ 3b 19 

3.; 25 1 r' averagc of 
percentages 

- - i 37 9:: 
* 34 

1 1J 1 

9 r'r' 21 species { 1 i  43 41 g > 

60 467 16501 ind. { 419; 76 13 :$ D 

11 59 30 areragc of 
percentages 

The shell-grayel contains some stones and a little CoraZliiia 
officirzdis. There occur in  greatest frequency V c r r ~ n  8tr6miu, 
1~72Oliliu spp., and Uiffiuiia reficitZatzin,; the  extreme richness of 
the  first-named giving rise to  the high percentage of the 
ft- and b-species. 

The shell-bed is probably recent. 
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9 1;nz NW of Striimstad, south-western side of Herfijl, c. 14 

A p o t  taken from t h e  sea-bottom contained a clay rich in  
I n  a quant i ty  of this, which was neither weighed nor 

1)t below t h e  sea-level, G. DE GEER. 

shells. 
measured, there were found: 

The composition of ' t h e  fauna is: 

ft fr prt 
7 11 7 species 

2s 4-1 28 1 

1. b 1 
' 4  12 9 spccies 

1G 4s 36 5 

This  shell-deposit is of interest  as it evidently dates from, 
our  days. Compared with those from sero-post-glacial 
times, t h e  percentages of prt- and  1- forms a r e  very low. It 
would be precipitate, however, to  draw a n y  conclusions from 
this  fact  with respect to climatic conditions. 
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336 ERSST AXTEVS. [April 1017. 

Shell-beds of undeterminable age. 

Strii111stnd. 

0. Rrogatan and N. Eergsgatan, c. Ti 111 above the sea, G .  

The shell-gravel is scarcely 0.1 w thickl and is snperimposetl 

Only a pickingsl in which have been determined: 

I h  GCER 4/6 1S94. 

on gravel. and covered by mould. 

The composition of t he  fauna is, consequently: 

ft f r  P rt 
4 14 10 species 

1.1 50 36 9.' 2 

'3 b 1 

4 9 15 species 
14 3.2 54 $ 2 
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I{,i 39. 11. 4.1 POST-GCACIAL NARISE SIIELL-BEDS IX BOIIWLIX. 337 

The composition points to the shell-bed having been clepos- 
ited clnring the latter part of the  las t  nphemal. Still, i t  is 
possible tha t  the composition, being determined from a pick- 
ings, does not give a correct view of the conditions, and that  
the superimposed mould is derived from a clay deposited 
during the post-glacial depression. 

IIiille 111. 
Table p. 412. 

5.5 7 m  NNE of Striimstad, Hiille, c. 13 I I ~  above the sea, 

Prof. DE GEER measnred this section: 
G. DE GEER V s  1.300. Close by Hiille I1 (see p. 321). 

. 

uppermost, gravelly, don-nwwls cln-ey post-glacial shell-gravel 0 9  1)i 

glacial shell-bearing clay . . . . . . . . . . . . O.? + 

The only sample was taken on the  bonndary between the 
shell-bed and the partially redeposited clay, and contains a 
mixed glacial and post-glacial fauna. Prof. DE GEER made a 
washing of the shell-gravel on the spot with a 3-waz-net. Of 
this there has been analysed 50 cm3, \i.eighing G i  9,'. 

I n  a pickings occur the following species not found in  the 
sample : 

. 

I'ccfeii scpteni ratlin- ,lInctrn siibtriiiicnfn . */. (prt, 1) 
ttls . . . . . . . . 1 ind. (prt, b) X7co,,in cnzcnrin . . . . 48 (ft,n) 
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338 ERXSl’ AXTETS. [April 191;. 

As it is not possible to distingnish with certainty the glac- 
i d  forms from those of post-glacial age, a determination of 
the time of the  deposition of the post-glacial part of the shell- 
bed is impossible. 
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Tables. 

The molluscs hare  been divided, after GERARD DE GEER and 
the writer, into groups in accordance with their  time of immi- 
gration into IZohusllin. The shell-beds are  arranged according 
to age, so that the t ime for the  immigration of the rarious 
species, i n  post-glacial age, can be read more exactly frorn the 
tables. The figures signify the calcnlated number of' indirid- 
uals per d n i 3  of shell-gravel. Often not separable, LiforiJrn 
liforen and L.  rrrrlis have been brought together. Under sp. 
after a genericname there ha re  often been bronght together 
diferent  species, belonging to  the genus, but not more 
esactly determinable. The  Echinoids have not been taken 
into acconnt in the calculations of tlie composition of the 
fauna. The  timc of immigration of the now common U a h r r s  
bulnnoidcs 1,. is unlino\vn (cfr. 1). 334). .For tlie sake of coni- 
pleteness those forms. too, are included which hare been found 
in pickings only. 

An asterisk * signifies tha t  Ih .  NILS ODIINEIL has liindly 
carried out the determination; in  addition to  those so m a r l d ,  
he has determined rarions young specimens aud less charac- 
teristic individuals. 
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I I'ortlaiitlin nrct icn Cin~r  (a) . . . . . .  
2 Bot.cocliitou t~tni~i / iorcics  FAIIR. (a) 

:i Prctcn islntitlicirs J1ir.c. (a) 

4 JJytitrts cdtrZis 1,. (IJ) 

5 Lctln 1llitftrta JICLC. (a). 

I; Portlniitlirt tcttficitla FAER. (a) . . . . .  
i dsttrt . tc C O ~ ~ ~ ~ I Y S S ~ L  MOST. (a) . . . . . .  
s D ellipticrt BI:OWS (a) . . . . . .  
!I J f m o u i u  crilcnrin CIIEMN. (a, . . . . . .  

. . .  
. . . . . .  

. . . . . . . . .  
. . . . . . . .  

10 *lfya trlctfcntn I,. (a) . . . . . . . .  : . 
11 Srtxicnt.n 1.iegosn I,. (a). . . . . . . . .  
12 tltttnlis s f r i o l n f n  STIJIITS. (a) . . . . . .  

I'elcc~poda: Slllll . . . .  
1:; L c p c f n  carcn J I ~ L I . .  (a)  . . . . . . . . .  
1-1 P ~ o l c t i e t d ~ n  ?lonclri,fn L. (3) 
15 -1fobtcria costirlntn 1Lii~r.. (a) . . . . . .  
11; .lIni*gnt.itcr licticirin Fann. (a) . . . . . .  
I; Litot.itrn l i t o i ~ ~ z  L. (1,) . . . . . . . . .  
18 > vrctlic 1\1.\~0s (b) . . . . . . .  
19 h t  c tc I t  n tlirn vicn f n FAI:R. (a) . . . . . .  

. . . . . .  

Gnstropoda: slim . . . .  
. . . . . .  20 Enlrcnirs crrttntrts nerc,. (b) 

1 2  T T c r r t r &  Striitttin JELL. (11) 

? I  > ] )OlTf l l ! i tS  D.t COSTA (a) . . . . . .  
. . . . . .  

Balaiiidnc: siiin . . . .  

340 EllSST -4STEVS. [April 1917, 

Shell-beds from the primo-post-glacial re- 

Nyckleby X i i r h u l  t I 
n. 454 * 1). 2% 
c. 43 I c. 12.5 

13 Echinirs tlrolnkcitsis MULL. . . . . . . .  
Continued on p . .  . . . . . . . . .  *. . . .  

11 - 10 
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Bj 39.11. 4.1 FOST-GL.4CIAL MARINE SIIELL-DEDS IN BOlIUSLxX. 5.4 1 

gression and the post-gIaciaI transgression . 

I -  

F j ii 11 1) a c I; i L  

1'. P i t i  Over! 

cc. 20 . . .  
CC. 1ti.3 ~ re. 16% I cc.  17.:; , . . . 
- _ _ ~  

.>- - . . . .  
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ERSST ASTEVS. [April 15, 

Shell-beds from the post- 

F j  B l l L n c l i n  
Orcr! 1'. 276 

. .  CE. 20 

L i i n d n l  
P. PS . - 
cc. 14 
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357 . . .  
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314 IXSST ASTEVG. [April 1 31 7, 

Shell-beds from the post-glacial transgression 

R iissii- L K ngii 
C 

11. 259 
S 

Torseriid 
p. 2s1 

. 

cc. 0.5 
cc. 0 5  

OS5 
53 
42 

. ~- 

. ___. 

353 
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1;d 39. 11. 4.1 1'OST-QLACIAL 3IARIXE SHELL-UEDS IS UOIlUELAB. 345 

359 , . . .  
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346 ERSST ANTEVS. 

Shell-beds from the post- 

1 : i i s s i i  
11. 296 

c.  21 
r. 2.1 

H iillan 
1'. 097 
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391 EHSST AXTEVG. [April 1917., 
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1:d 39. 11. 4.1 POST-GLACIAL JIARISE SIIELL-BEDS 1s BOIIUSL~IC. 395 

post-glacial regression Recent 

. . . . . . . . . . . Continued on 1). 409 
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Contiuucd froin 11. . . . . . . . . . . . . .  

16 $Iin?lites pzisio I,. (1) . . . . . . . . . . . . .  
1; 5'oTccirvfrr.s nnfiqirntits ~ ' U L T .  (I) . . . . . . . .  

Pclccypodn: 5u111 . ~ . . . .  

39G 1:I:XST .\S"ICVS. [z\pril 1917. 

Shell-beds from the primo-post-glacial 
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regression and the post-glacid ' transgression 
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39s ERSST ASTEVS. [April 1917, 

Shell-beds from the post- 
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39. 11. 3.1 Y O ~ T - Q L - ~ A L  IIARIXI~ SIIELL-BEDS IN B O I I U S L ~ N .  399 
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39. 11. 4.1 POST-GLACIAL ~ I ~ I I ~ ~ E  SHELL-BEDS IN BOIIIJSLXN. 401 
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Shell-beds from the post-glacial 
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6d. 39. 11.4: POST-QLACIAL fiIARISE SIIELL-BEDS IN nOIIUSLBS. 
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404 ERSST ASTEVS. [Lii)riI 191;. 
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Shell-beds from the sero- 
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405 EHXST AXTEVS. 

Shell-beds from the  sero- 
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39. 11. 4.3 PO"' b l - G L A C I A L  BIARISE SIIELL-BEDS IS uOlIIJSLh'. 400 

post-glacial regression. 
- 395 

Sordkoster I Niiddti 
p. 390 I 11. 331 

J'j  I /I 3 

I--? $<I1 1-2 
-11- 

I I  

411 

Itterii 

1). 31i 

c. 3 5  

Recent 
. . . . . . .  Continued from 11. 
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. . . . .  1 Triforis i,ercersn I,. ( I )  

. . . . .  2 Tzlr.borfilln ztrcten L. (1) 
3 Otlosloiiticc rf. nlbcZZn Lov. (1) 

. . . . .  4 B cf. rinsoitlcs IIasr,. (1) 

.i Elrliirtelln rrricrtZn ~ ' I I I L .  (1) 
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; nlreCiJLl[rra rfiftlntlrrlL I,. (L) 

. . . . .  8 litricftllrs obtl[sfts %I:T. (b) 
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Continncd%om p. . . . . . . . . . . . . . . . . . .  

I -  
Saniples: lieiglit in 111 above the EC:~ . . . . . . . .  
Coarseness of iiirterial in nini . . . . . . . . . . .  

1 L i ~ ~ i n  Loscoiitbi Son-. (1) . . . . . . . . . . . . .  
2 Portln~iin frigidn TOCELL (I)) . . . . . . . . . .  
3 IsoenrrZicc cor 1,. (1) 
t Pcnrcs fnsciata Dos. (I) . . . . . . . . . . . . .  
5 Dosinin Zinctn P U L T E s  (1) . . . . . . . . . . . .  
I; aro?ttnctttn vcr i j~g i  FRIELE (b) . . . . . . . . . .  
7 r l h  p1.iSIIlnticn JIOST. (b) . . . . . . . . . . .  
8 Xnconrn  tenitis D.\ COSTA" (b) . . . . . . . . . .  
9 Psnitimobin JcrrGemis CIIEJIS. (b) 

10 > sp . .  . . . . . . . . . . . . . . . . .  
11 Arcinella plicnta MOST. (b) . . . . . . . . . . .  

. I'elecypodn: BUIII . . . . . . .  
1'2 Lzenatin Jfo?itngiri Fon11. (1)) . . . . . . . . . . .  
18 Citiggldrc solzrtn ~'IIIL. (b) . . . . . . . . . . . . .  
14 Alcariin cinticoirles FORU. (b) . . . . . . . . . . .  
15 Scnlnria collllllllnis IlASIK. (1) . . . . . . . . . . .  
16 PnrtAeizirr interstinctn MOST. (I)  . . . . . . . . .  
1: EielinielIn cciitricosn  FOR^. (1) . . . . . . . . . .  
18 Enliiitn hilinento AM). (1) . . . .  . . . . . . .  
19 Ho~iinlogyra crtn)iizrs PIIIL. (1) . . . . . . . . . .  
20 CZnthzrrcZZa Lcicfroyi JIlcrr. (1) . . . . . . . . . .  
21 Xnngelin eostcrtn nos. (1) . . . . . . . . . . . .  
22 sp. . . . . . . . . . . . . . . . . . .  
23 Actneon fomcrt i l is  L. (1) . . . . . . . . . . . . .  
21 l'liiline qitndrattr WOOL) (a) . . . . . . . . . . .  

Gastropodn: m i l  . . . . . . .  
25 Tcrcbrntgl~linn sepfentrioanlis COUTII. (a) . . . . . .  
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yg. 11. -1.1 POST-GLACIAL MARINE SIIELL-BEDS IS BOIIUSLAS. 
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412 ERSST ASTEVS. [April 1 9 1 i .  

P In these tables tho numbers give the total of individuals found in t 
samples analgsod. For further roferenco, see the text. 

Locality: height i n  111 nbore theasen 

Samples: P 

Coarseness of material i n  mrrt . . . . 
Z l  

5 Eli 
-; ji .lrm glncinlis GRAY ( a )  . . . . . . 

' j h'oreochiton I J M I W O V C I M  FABR. (a) . 
L 

Pecteri islniitlicits JIC;I.L. (a). . . . . 
JIytiltts cdttlis L. (b) . . . . . . . 
Povtlntitlin lenficrtln FAI:I~. (a) . . . 
A s t n r f e  ~ l l i l ~ t i c n  BROWS (a) . . . . 
JIya trwtcrttct L. (n) . . . . . . . . 
Snxienm mgosn L. (a) . . . . . . . 

I'elccypoda: suin 

L c ~ J c ~ ~  cnccn JKLL. (a) . . . . . . . 
Lilori~in Zitoren L. (b) . . . . . . . 

2 ridis  JIATOS (L) . . . . . 
Lncioin tlirnt.icntn Faun. (a) . . . . 

Gastropoda: suiii 

h l n l l N S  C r C J l n t l t S  1lRL-G. (b) . . . . 
3 l l O V C n t l f S  I).\ COST.\ (a) . . 

Thrv.nco Striir,1ia JIC;I>L. (L) . . . . 
Iinlanidac: suni 

Lepidoplcirms ciiierms 1,. (1) , . . . 
Boreochitoli d e r  LOWE ( a )  . . . . 

Aiiiphineura: sun1 

Aiiotriin acttlentn 1,. (1)) . . . . . . 
s cyliippiitiu L. (b) . . . . . 

Ostven etltilis L. (1) . . . . . . . . 
Sltcfr ln ?lIrc2elts I d .  (1) . . . . . . . 
Continued 011 1'. 41:; 

Hiifye 
1'. a01 

00% 

Islle 11 
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Tofterna 
A 

1'. 30s 

1'5 
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Locality: height i n  nt above the EC: 

samp1cs: > 

Coarseness of material i n  ? w i t  . . . .  

cflr([iitt)t ecli inntit iu L. ( I )  . . . .  
v cf. ?iodosrtm TURT. (b) . 
D cf. erigtcim GMEL. ( I )  . 

LflericndifOrb ? l O W C ! 7 i C l O J l  SfESGEL (1: 
Tapes sp. . . . . . . . . . . . . .  
Lepton nificZmt TUBT. (1) . . . . .  

dbrn sp.. . . . . . . . . . . . . .  
SoZen sp. . . . . . . . . . . . . .  

Jfoitfncritn bidciitnta MOST. ( I ) .  . .  

PClCCypOda: EUnl 

PnfcZZn cti lgnfn 1,. (b) . . . . . . .  
Tccfirrn 7*irgiiicn M ~ L L .  (b) . . . . .  
GibbreIa ciiicrnrin L. (b) . . . . . .  

Croinlin i n f e m e d i n  PHIL. (1) . . . .  
Litorinn obtitsntn L. (b) . . . . . .  
O t i o h  s f r i a f a  MOST. (b) . . . . . .  
llisson inferrripta AD. (1) . . . . .  
Ri~sosto)nin titeiitbrniincen AD. (1). . 
dporrlinis pes pelccnni L. (1) . . . .  
WrtliicrcZZn linearis NOST. (1) . . .  
vfessn 1.cticttzatn L. (1) . . . . . . .  

s p . .  . . . . . . . . . . . .  
lifvicrdzts rtnibilicatrcs JIOST. (I) . . 

Gastropoda: snni 

lwmiin pntcllifortnis 1,. (I) . . . .  
3 s t r i a f a  BROCCIII ( 1 )  . . . .  

Pectcn cariris L. (I) . . . . . . . .  

tigrinits MULL. (b). . . . . .  

> i!tr)P,idU MOST. (b) . . . . .  

- 

D SC~IfejJlrndintItS N c L L .  (b) . . 

Continned on p. 414 

Hrifve 
p. 301 
22.3 
20.G 

Hiille I 
p. 321 

16.5 

Tofterna 
A 

p. 30s 
1.5 

1'5 

= 
Hal. 
e I1 
1. 38 

13 
- 

13 
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414 ERNST ANTEVB. [April 1917. 

Continued from n. 413 

H Bfve 
p. 301 

Locality: height in 11b above the sea 

Samples: > 

Coarseness of material in 111111 

Portlandin sp. (tciiuis PniL .? )  . . .  
Cnrdiirm cf. f a s c i a t z m  NOST. (b) . 

. . . .  

T h o c l e a  ornfn PENS. (b) . . . . .  
z I ~ i ? t t ( S  J P Z I ( 0 S I L S  VOST.  (b). . . . .  

B Sarsi PIIIL. (b) .  . . . . . .  
J Io i i tac~r tn  sirbstrinta VOST. (b) . . 
Tllracia pnpyrncea POLI (1) . . . .  

3 s p . .  . . . . . . . . . . .  
Corbirln gibba OLIVI (1). . . . . . .  
tlntnZis eitfnlis L. (b) . . . . . . .  

Eiitnrginirla Jss~rra L. (I) . . . . .  
Cny1rl1cs hrtngaricits L. (1) . . . . .  
Lacuna p a l l i d d n  DJ. COSTA (b) . . .  

Risson violacca DESX ( 1 )  . . . . .  

x inco)ispicun ALD. (1) . . . .  
Tzrrritelln terebrn L. (1) . . . . . .  

Pelecrpoda: sum 

~i l t .a? l in  pIt1lCt7lrn MOST. (1) . . . .  

> lX7rl.n DA COSTA (b) . . . . .  

Biftiiriu r-etictrlntion DA COSTA (1) . 
Triforis prrersa L. (1) . . . . . .  

Gastropoda: suiii 

Tl'nltlliciircin crai~iirm WLL. (a) . . 
Eclrimcs csc~ile~ittrs 1,. . . . . . . .  
Ecliinoc,t/ni~ttcs pitsillus J I ~ L L .  . . .  
Spirialis mfrorersits FLEUG. (1) . . .  

20% 

T'enirs fnscintn Dos. ( I )  . . . . . . . . . . . .  
Muiigel in cos fn tn  Dos. (1) . . . . . . . . . . .  
Pliiliite oirnilrntn WOOD fa) . . . . . . . . . . .  

Iiillc I 
p. 321 

16% 

Tofterna 
A 

p. 808 
1 5  

1.5 - 
1-2 
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The position of the shell-beds examined . 
The inaps figs . 7 and S of the  coast-belt of Northern and 

Cl'cntral I3olinsliin . - See, too. the geological map-sections 
.Striiiiistads. >F,jiillbacka.,, and >Utldevalla. . ' 

l'ago 

3 llaggeriid . . . . . .  3% 
3G Urattsltiir . . . . . .  m a  

25 Daft6 . . . . . . . .  320 
45 EfvenBs . . . . . . .  304 

42 Fjiillbaclia . . . . .  276 
20 Fnruliolmen . . . . .  329 

...... 

1 FjNa  . . . . . . .  9S2 - 

12 Grandalen . . . . . .  323 
Gnlhnaren. :rt Lyseeliil 33-4 

335 Herfiil . . . . . . .  
I9  Holkedalskilen . . . .  316 
7 N . Holt . . . . . . .  I S 3  

32 HBfve . . . . . . . .  301 
10 Hiillan . . . . . . .  217  

5 Hiille I . . . . . . .  298 

11 Rarholinen . . . . .  332 
13 Kcbal . . . . . . . .  327 
4 Kilarna . . . . . . .  306 

34 Kile . . . . . . . .  324 
9 I<jellvikeii . . . . .  326 

1.e~jonkiillnn. a t  Striini- 
stat1 . . . . . .  320 

I i  Liuld . . . . . . . .  315 
2 Lunnevili . . . .  2S7. 294 
'46 Liindal . . . . . . .  28s 

(i Ir. 111 . . .  321. ;iiii 

l'agc 

S Jledril; . . . . . . . .  " 2  
-11 JIUrhnlt I . . . . . .  285 
40 . 11 . . .  290. 329 
33 Nordkoster . . . . .  330 
2s Nyckleby . . . . . .  25-1 
29 Nsddii . . . . . . .  331 
1 G  Niitliolineii . . .  I3!).  310 
33 Otter6 . . . . .  2 i l .  31.5 
1s Priiqtangcn . . . . .  315 
31 Riissii . . . . . . . .  2!)G 
30 Riiss6.I. Bng6 . . I iO? 313 

37 Sliiilleriid . . . . . .  317 
15 Siiiittmyren . . . . .  291 
24 Starc . . . . . . . .  3)? 

Striiiiistad . . . . . .  Xi 
I 3  Siuiiininge . . . . . .  %ti 
4ii Sviilte . . . . . .  111.5 

44 Sandbogen . . . . .  303 

''3.3 35 Sydliostcr . . . . . .  om- 

21 Tofterna . . . .  299: 20s 
3s 'l'orserijd . . . .  2211. 3 0 i  
27 Tiingn . . . . . . .  :;25 

. Uppsilit. a t  Striill1stad 301 
22 Hvalij . . . . . . . .  189 
14 Vintermyren . . . . .  :;I!) 
s(i s . iicm . . . . . . .  216 
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+ 3% 

0 

1: 250 000 

Fig. 7. The coast-belt‘of Korthern BohnslZn. 
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