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Sammenfalning.

I stedet for at beskrive og definere det meget store
antal forekommende jordarter, defineres her et lille
antal (17) jordartelementer, organiske savelsom
uorganiske. — Ved hjelp af jordartelementerne og
disses indbyrdes maengdeforhold samt visse fysiske
cgenskaber, der ogsa er defineret og beskrevet, vil
en given jordart kunne beskrives og karakteriseres
uden hensyntagen til dannelsesmaden eller de pro-
cesser, der har fundet sted, efter at jordarten er af-
lejret. Herved kan et overmade stort antal jordarter
karakteriseres pa en simpel made svarende til, at en
kemisk forbindelse kan angives ved mangdefor-
holdet mellem de grundstolfler, der indgar i forbin-
delsen. For at undgd enhver sammenblanding mel-
lem betegnelserne for de her definerede jordart-
elementer og anden jordartterminologi er der blevet
udarbejdet en latinsk terminologi. I tilslutning
til jordartsystemet er der fastlagt et signatursy-
stem.



Forord.

Nerverende afhandling har veeret under udarbejdelse i mange
ar. Sa tidligt som i 1945 blev de grundleggende principper udar-
bejdet sammen med davarende assistent pa NATIONALMUSEETS
MoseraBoraToritM B. Brorsox CHRISTENSEN og forststuderende
Licon Estrup. I de folgende ar er inddelingen af jordarterne, skons-
metoden o.s.v. blevet gennemprovet og diskuteret med et stort
antal savel danske som udenlandske kolleger. I 1947 havde jeg
lejlighed til at forelaegge uddrag af afhandlingen henholdsvis i
Daxsk GEOLOGISK FORENING 0g 1 GEOLOGISKA FORENINGEN 1 STOCK-
norm (TroeLs-Smrti 1947) og drage nytte af de diskussioner, som
foredragene fremkaldte. — Det er klart, at man under udarbejdelsen
af en afhandling af denne art, som skal dekke et alsidigt behov,
ma have mangesidig hjaxlp og stotte. Jeg vil derfor gerne her rette
en hjertelig tak til mine nuvaerende og tidligere medarbejdere pa
NATIONALMUSEETS MOSELABORATORIUM, til mine kolleger pa Dan-
MARKS GEOLOGISKE UNDERSOGELSE og til de udenlandske forskere,
som gennem de sidste 89 ar har deltaget i undersogelserne i
Aamosen. En swerlig tak skylder jeg kaptajnlojtnant AA\GE ANDERSEN
saml topografassistenterne MocGexs NiLauseNn og HELGE JENSEN
for det udforte tegnearbejde, lektor A. KraGrrLunp, der har bistaet ved
udarbejdelsen af den latinske terminologi, og adjunkt O. Lixpuw,
der har oversal afhandlingen til engelsk.

NATIONALMUSEETS MOSELABORATORIUM.
Marts 1954.
J. Troels-Smith.



Indledning.

Gennem de sidste 50 ar har de lose jordarter veeret genstand for
indgaende studier foretaget udfra et stadigt voksende antal syns-
punkter. I samme grad som studiet er blevet fordelt pa flere viden-
skabsgrene, er specielle former for undersogelsesmetodik blevet ud-
viklet, ofte til en hej grad af fuldkommenhed. Dette har medfort, at
man har udarbejdel systemer at nomenklaturer og signaturer for at
kunne give udtryk for de indvundne erfaringer og iagltagelser pa
en overskuelig made.

Dette alsidige forskningsarbejde har dog i tidens lob medfort, al
resultaterne er blevet uoverskuelige, dels fordi der ofte ikke skelnes
mellem, hvad der er iagttaget, og hvad der er tolket, dels fordi der
er fremstillet forskellige signaturer for det samme, og samme signa-
turer er blevet anvendt med forskellig betydning. IFor at imodega
disse uheldige forhold er der fra forskellig side blevet udarbejdet
standardbenavnelser og -signaturer, i de fleste tilfzelde dog for mere
eller mindre begreensede forskningsomrader. Nar der nedenfor skal
fremlaegges et forslag til karakterisering af de lose jordarter, skyldes
det behovet for en rationalisering. I adskillige ar har jeg vaeret
beskaftiget med kombinerede mosegeologisk-arkaologiske under-
sogelser, som gjorde det nodvendigt at foretage meget minutiose
profilopmalinger, forst og fremmest af moser, men ogsa af adskillige
andre kvartere aflejringer. Ved disse opmalinger viste det sig, at
de for mig tilgaengelige jordartsystemer var utilstreekkelige til karakte-
risering al de forhold, der direkte kunne iagttages, og som var af
principiel betyvdning. Hertil kommer den betragtning, at der
uanset hvilket specielt formal man har ved en undersogelse af lose
jordarter — vil vaere et behov for at kunne foretage en karakterisering
i marken med det samme og udtrykke resultatet gennem tilsvarende
signaturer, uanset hvad der vil kunne opnas senere ved hjzlp af
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forfinede laboratoriemetoder. Med andre ord: det i marken opmalte
profil og dettes anskueliggorelse ma vaere udgangspunktet for det
videre arbejde.

Hensigten med den foreliggende afhandling har da veeret sa vidt
muligt at tilvejebringe en klassifikation af de lose jordarters
konstituerende elementer og fysiske forhold, saledes at man
i marken har mulighed for — ved simple midler — at give sa fuld-
steendig en karakteristik af en jordart, som det er muligt; endvidere
i tilslutning hertil at udarbejde et signatursystem, der kan an-
skueliggore de gjorte iagttagelser.

Ifolge sagens natur vil det fremlagte forslag i ulige grad kunne
tilfredsstille de krav, som man fra forskellig side matte kunne stille
til det. I praksis har det hidtil forst og fremmest vaeret anvendt til
karakterisering af postglaciale dannelser; alene dette forhold er
tilstraekkeligt til at give det en vis skevhed. Tkke desto mindre er
det forsogt at tilretteleegge klassificeringen og karakteriseringen pa
en sadan made, at man uden at bryde helheden kan foretage ud-
videlser og gennemfore storre findeling, hvor det matte gores behov.



Almindelig del.

A. Karakterisering af jordarter.

Ved beskrivelsen af en jordart er tre forhold af betydning. 1) De
fysiske forhold, d.v.s. jordartens udseende og egenskaber. 2)
Humositeten, d.v.s. omdannelsesgraden af den organiske sub-
stans. 3) De konstituerende elementer, d.v.s. arten og for-
holdet mellem de bestanddele, der tilsammen udgor jordartens
masse. I alle tre tilfielde anvendes ved karakteriseringen en 5-delt
skala, saledes at 0 betegner en klasse og altid betyder fravarelse af —
medens 4 betegner maksimal tilstedeveerelse af vedkommende egen-
skab eller ene tilstedevaerelse af vedkommende konstituent. Det er
vigtigt at understrege, at det ikke drejer sig om eksakt karakterise-
ring, men om skon, altsa en subjekliv vurdering, naturligvis sa vidt
muligt stettet af enkle test-metoder og den erfaring, som arbejdet
med jordarterne i marken savelsom i laboratoriet vil give. I praksis
vil dette forhold medfore, at ikke blot forskellige forskere, men ogsa
den enkelte forsker pa forskellige tidspunkter, vil kunne vurdere
samme forhold mere eller mindre forskelligt. Til gengeeld vil skons-
metoden med stor konsekvens kunne give udtryk for den enkelte
forskers vurdering af de relative forskelle, der kan iagttages indenfor
samme profilsojle eller profilveeg. I jo hojere grad gode test-metoder
kan bringes i anvendelse, vil man kunne na frem til en mere ens-
artet bedommelse. Vanskeligheden ligger ikke i mangel pa metoder
men i, at de i reglen kreever et helt laboratorium til deres udforelse.
Ved »enkle test-metoder« forstar jeg, at metoderne er hurtige, at de
kan udfores fjernt fra laboratorier og ikke forudsatter mere appara-
tur end hvad, der kan medfores i lommer eller til nod i en lille
skuldertaske. — For en sidan skonsmetodes anvendelighed vil det
endvidere vwere af afgorende belydning, at den er enkel, d.v.s.
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omfatter fa grupper, og at det, der skal vurderes, er veldefineret. —
Den ovenfor nevnte 5-delte skala har i de sidste 7 ar vaeret anvendt
ved opmalinger af kvartaere profiler af medarbejdere ved Nationar-
MUSEETS MOSELABORATORIUM 0g har vist sig at veere serdeles brug-
bar.

B. Fysiske egenskaber.

En jordarts fysiske egenskaber, d.v.s. farve, plasticitel, elasticitet,
torhedsgrad, struktur o.s.v., giver mere eller mindre tydelige ud-
tryk for de konstituenter, der tilsammen udgor jordarten, og afgiver
derfor mulighed for en bestemmelse af disse. Dersom jordartens
tilstandsform @endres, f. eks. ved at udsattes for luftens ilt, udtorring
o.s.v., vil de fysiske egenskaber ofte @ndres pa en karakteristisk
made. Ved undersogelsen af en jordart er det derfor af vigtighed, at
farve, struktur og ovrige egenskaber bliver neje iagttaget, evt. i
flere tilstandsformer. — I den foreliggende afhandling vil 4 kategorier
af fysiske cgenskaber blive omtalt: 1) nigror (graden af) mork-
hed; 2) stratificatio (graden af) lagdelthed; 3) elasticitas
(graden af) elasticitet; 4) siccitas (graden af) terhed. Disse fore-
slas vurderet efter den 5-delte skala. Nar disse 4 blandt mange er
udvalgt, skvldes det, at de har vist sig seerlig anvendelige til karakteri-
sering af jordarterne.

(.. Humositet.

Begrebet humositet savelsom karakteriseringen af denne efter
en 10-delt skala er fastlagt af v. Post (f. eks. 1926, pag. 29 og 46).
Humositetsskalaen angiver »graden av den organiska substansens
sonderdelning, oberoende av huru denna sdénderdelning skett och
vilka substanser som genom densamma uppkommit.« (l.c. pag. 46).
Efter denne definition skulle
dannelse kunne karakteriseres efter denne skala. I praksis anvendes
skalaen dog kun for visse torvearter, nemlig mostorv, kertorv og

rent teoretisk — enhver organogen

alle arter af sumptorv. Metoden indebzerer dog — selv med denne
begrensede anvendelse — den vanskelighed, at man i visse tilfwelde
ikke kan afgere, om en given »dy-holdig« torv er fremkommet ved
destruktion eller ved indskylning af »dy« i en ikke destrueret torv. —
Uanset at det her foresliede inddelingssystem giver mulighed for
al undga problemet ved at angive blandingsforholdet mellem torv
og humes substans, er humositetsgraden dog blevet bibeholdt, fordi
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den for inddelingen af visse torvearter, f. eks. sphagnumtorv, er af
principiel vigtighed.

Humositetsgraden udtrykkes her efter den 5-delte skala (saledes
at 0 svarer til 1—2 i v. Posts skala o.s.v.) og angives ved et
index-tal. Af praktiske grunde er tilsvarende index-tal ogsa blevet
anvendt til betegnelse af overgangene fra gvtje til dy, saledes at {. eks.
index 1 angiver en dy-holdig gvtje og 3 tilsvarende en gytje-holdig
dy. Index-tallet angiver altsa her indholdet af humussyrer (der kan
oploses i kaliumhydroxyd).

D. Jordartdannende elementer.

Inddeling og karakterisering af de kvartere jordarter er hidtil
sket efter behov, det vaere sig kvartergeologisk, agrogeologisk, geo-
teknisk o.s.v. De fleste af disse inddelinger har dog begranset
veaerdi, fordi de kun tager hensyn til nogle fa jordartsgrupper. Kvartar-
geologien og herunder mosegeologien danner dog en undtagelse, idet
der her haves brug for en karakterisering og klassificering al’ samt-
lige lose jordarter. Kendskabet til disse giver nemlig mulighed for at
rekonstruere de kvartere jordlags tilblivelseshistorie. Dette formal
har i hej grad praeget inddelingerne, alder og oprindelse indgar
som faste led i jordartsterminologien, [. cks. ancylusler, moraneler,
fluvioglacialt sand, flvvesand, littorinadynd o.s.v. Indenfor mose-
geologien er specielt det genetiske synspunkt blevet gennemfort
med stor klarhed og konsckvens, forst og fremmest af v. Posr
(1924, pag. 287): »Da aber die Beschaffenheit der Erdarten durch
ihre Entstchungsweise bedingt ist, gibt diese die einzige Grundlage
einer rationalen und maglichst allgemein giiltigen Systematik ab.« —
Ikke desto mindre er et grundigt kendskab til en given jordart,
d.v.s. til de dele hvoraf den opbygges, indbefattet fossilindholdet,
forudswetningen for, at man kan slutte sig til dens oprindelse. Med
andre ord: analysen og karakteriseringen at en jordart, siavelsom
jordartens placering i en lagfolge, er forudsmtningen for, at dens
plads i det genetiske system kan bestemmes.

Langt de fleste jordarter er blandinger af forskellige komponenter.
Dersom man kan udskille de vasentlige jordartdannende kompo-
nenter eller elementer, vil man ved at angive deres mangdeforhold
i en given jordart have et middel til at karakterisere jordarten pa en
enkel méade. Samtidig vil man i forhold til det genetiske jordarts-
system — opna forskellige fordele: jordarterne kan angives ved
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formler, der muliggor mangfoldige kombinationer, siledes at man
ikke er bundet til et fatal faste grupper. Endvidere kan man pa
denne made karakterisere en jordart uden at tage stilling til dens
dannelsesmade; omvendt kan denne karakterisering formidle en
bestemmelse af jordartens placering i det genetiske system. Van-
skeligheden bestar i at definerc de konstituerende elementer saledes:

1) at de ved simple midler klart kan adskilles fra hinanden,

2) at de enkeltvis og i kombination kan karakterisere samtlige
jordarter,

3) at de tvangfrit kan anvendes savel til grove karakteriseringer
som til meget praccise, idet de skal kunne opdeles i under-
grupper,

4) at de sa vidt muligt uden vanskelighed kan formidle jordartens
genetiske klassificering.

Det forste problem, der melder sig, er hvad, der bor henregnes il
de konstituerende clementer, og hvad, der ma betragtes som sc-
kundeere indblandinger, d.v.s. fremmedlegemer i jordmassen. Det
er klart, at en udhulet stammebad, der findes indlejret i en sogytje,
ikke ber indga som komponent i jordarten gytje. Vanskeligere
bliver det, hvis man som cksempel vaielger traerodder. Ganske vist
kan disse, nar de optraeder isoleret, virke som fremmedlegemer i
gvtje og sumptorv; men en masseoptraeden af ellerodder i en sump-
torv praeger denne pa en sadan made, at det er rimeligt at med-
regne ellerodderne blandt de jordartdannende elementer — uanset
at de udfra et genetisk synspunkt intet har med sumptorven at
gore. Tilsvarende betragtninger kan gores gmldende for fossiler af
zoologisk oprindelse. De tilbageblevne knogler af en druknet ur-
okse, der findes indlejret i en gytje, horer ikke med til denne; om-
vendt kan skaller af mollusker ikke blot veere karakteriserende for
de lag af sokalk og gvtje, hvori de forekommer, men kan ligefrem
danne selvstendige lag. — I sidste instans bliver det et definitions-
sporgsmal, hvor man vil sette greensen mellem et jordlags kon-
stituerende clementer og fremmedlegemer i jordlaget; og da det
her drejer sig om et deskriptivt, konstaterende system og ikke om et
genetisk, er det rimeligt at swette greenserne der, hvor det er mest
praktisk.

Pa tavle la er angivet de 17 jordartelementer, som har vist sig
praktisk anvendelige. De er inddelt i 5 hovedgrupper (I-—V), og



vderst til hojre er i sammentrengt form angivet, hvad elementerne,
og dermed ogsa grupperne, omfatter. Det bemeerkes, at makrosko-
piske animalske fossiler (derunder skaller af mollusker) som helhed
er holdt udenfor raekken al konstituerende elementer. Derimod
indgar trerodder i elementet 71 (Turfa lignosa), uanset at man
ogsa pa anden made vil kunne angive traerodders tilstedevaerelse i
et jordlag (se pag. 34). I givet fald vil de enkelte elementer kunne
underafdeles, f. eks. Th, a—d eller ved tilfojelse af en forkortelse:
Th (Clad.) = Turfa herbacea (Cladii). Nedenfor i den specielle del
vil en sadan findeling eksempelvis blive gennemfort for Turfa
herbacea (Th). — Til vderligere findeling og karakterisering af
Turfa bryophytica (Tb), Turfa lignosa (Tl) og Turfa herbacea (Th)
kan humositetsgraden anvendes, ligesom man kan opstille blan-
dingstormerne mellem Limus delrituosus (L.d°) og L. humosus (Ld*)
som selvstendige undergrupper, sdledes som det er omtalt under
humositet. — Som et seerligt element er indfort Substantia humosa
(Sh), fordi det i visse tilfaelde kan veere vanskeligt at afgore, om en
homogen, organisk, sort substans er fremkommet ved fuldstendig
destruktion af en Turfa bryophytica (Tb), Turfa lignosa (T1) eller
Turfa herbacea (Th), bestar af Limus humosus (Ld*) eller er den
tilbageblevne rest af delvist iltede eller opleste organiske stofler,
f. eks. i agerjord, — i sadanne tilfeelde kan man gore brug af den
neutrale betegnelse Substantia humosa (Sh). lovrigt giver dette ele-
ment mulighed for at udtrykke en jordarts humositetsgrad som et
blandingsforhold mellem Substantia humosa og den tilbageblevne
ikke destruerede del af jordarten (cfr. Turfa, pag. 24).

lovrigt er man frit stillet med hensyn til de grupper og under-
grupper, man vil arbejde med, hvadenten man vil sld dem sammen
til feerre grupper, eller man vil findele enkelte undergrupper vder-
ligere. IF. eks. vil det i reglen vare vanskeligt at angive indholdet
af diatomeer (Limus siliceus organogenes, Lso) i henholdsvis »dy«
(L. humosus, Ld*) eller nfindetritusgytje« (L. detrituosus, Ld°); man
kan da pa folgende made angive, at man ikke har taget stilling til
indholdet af diatomeer: Limus humosus (4 L. siliceus organogenes?)
eller i formel: Ld*(+Lso?), og tilsvarende Limus detrituosus (+ L.
siliceus organogenes?) eller i formel: Ld%(+ Lso?).

De konstituerende elementers andel i et givet jordlag vurderes
efter den 5-delte skala, der er omtalt ovenfor. Det vil sige, at sum-
men af et jordlags konstituerende elementer altid skal
veere 4. I praksis har det dog vist sig at vaere fordelagtigt at kunne
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angive tilstedeverelsen af spor, d.v.s. ganske sma meengder af
et givet element, uden at skulle angive en eller flere af hovedkom-
ponenterne i brudne tal. Dette kan gores ved, at spor angives ved -+
og holdes udenfor summen 4. Summen af spor ma ikke overstige
ca. 1/8 af en given jordart. — Vurderingen af makroskopiske
elementers andel i en jordart sker ved, at jordarten iagttages i snit,
evt. derved at den brakkes i stykker eller tveeres ud; det areal,
de enkelte elementer udgor, afgiver da grundlaget for vurderingen.
Angédende vurderingen af de mikroskopiske elementer henvises til
omtalen i den specielle del.

Vurderingen af et jordlags konstituerende elementer sker uden
hensyntagen til de elementer, som vedtegtsmaessigt holdes udenfor
summen. Disse sidste, d.v.s. de accessoriske elementer, vur-
deres selvstendigt i forhold til summen af de konstitu-
crende elementer plus summen af de elementer, der hol-
des udenfor denne sum. Dette kan illustreres ved folgende
eksempel: i en kalkgytje med snegleskaller, hvori der er nedvokset
ellerodder, antages det, at elementernes forholdstal (efter volumen)
er folgende: kalk (Limus calcareus) 4, gytje (L. detrituosus) 4, snegle-
skaller (festae molluscorum) 2 og trerodder (radices arborum) 2. Der-
ved at snegleskallerne og i dette tilfeelde ogsa treerodderne holdes
udenfor summen, bliver de konstituerende elementer kalk og gytje,
deres klasseverdiers sum skal veere 4, altsa kalk 2 og gytje 2; snegle-
skaller og treerodder er holdt udenfor summen, d.v.s. at trerod-
derne, der havde forholdstallet 2, skal vurderes i forhold til den
samlede sum af kalk 4 gytje + snegleskaller 4 treerodder = 12,
altsa udgor treerodderne 1/6 og far derved vardien 1, fordi 1/6 er
storre end 1/8, og klassevardierne angives i hele tal. Pa tilsvarende
made far snegleskallerne ogsa veerdien 1. Udtrykt ved en formel (se
tavle Ia og pag. 33 og 34) vil laget kunne karakteriseres pa folgende
made: Ld°2, Le 2, [test. (moll.) 1, @ 1], idet man ved en skarp pa-
rantes angiver, at det, der indesluttes i den, er holdt udenfor de
konstituerende elementers sum.

Eksempler pi karakterisering af jordarter ved hjeelp af formler
(se tavle Ia og pag. 33 og 34):

Ikke humificeret sphagnumtorv, Th%(Spha.).

Middelsteerkt humificeret sphagnumtorv, Tb?(Spha.) 4 eller Sh 2,
Tb°(Spha.) 2.

Mergel, d.v.s. kalkholdigt ler, Le 2, As 1, Ag 1.

Sandet torv, Th'3, Ga 1.
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Sand med smakviste, DI 2, Ga 2.
Gytjeholdig og driftholdig sumpterv med ellerodder,
Th'2, Dh 1, Ld?1,[@1].

E. Terminologi.

For over 100 ar siden anmodede professor J. G. FORCHHAMMER
Kosexnavns Universiter om tilladelse til at affatte sit bidrag til
universitetsprogrammet pa dansk og ikke, som det ellers var sad-
vane, pa latin. Som begrundelse herfor anforte han, at geognosien
var en ung videnskab, der endnu manglede en fast latinsk termino-
logi (KELD MILTHERS & JOHANNES STEENSTRUP 1935, pag. 449). I
dag er dette forhold ikke forandret vaesentligt, i det mindste ikke
hvad angar jordarternes terminologi. En af grundene hertil har
sikkert veeret den, at man har arbejdet med og givet navne til de i
naturen forckommende blandings-jordarter; dette har vanskelig-
gjort klare definitioner af jordarterne og dermed ogsda umuliggjort
en fast terminologi. De navne, man har anvendt, har i reglen varet
dialektbetegnelser, f. eks. dynd, dy, gytje, levertorv, hundekod
o.s.v., der vanskeligt har kunnet systematiseres og iovrigt har haft
sveert ved at vinde indpas i fremmede sprog. Ved tilfojelser har man
iovrigt tilkendegivet jordarternes oprindelse og alder.

Det synspunkt, der ovenfor er blevet anlagt pa jordarterne, nemlig
at betragte dem som blandinger af konstituerende elementer, gor
det naturligt at knytte en fast terminologi netop til de enkelte ele-
menter. En form for terminologi er desuden nodvendig for at undga
forveksling med de genetiske eller kronologiske jordartbenzevnelser.

Den terminologi, som her skal foreslas, svarer i princippet til det,
der anvendes ved plante- og dyrenavne, altsa det linnaeiske system
med navne i to led, forst den overordnede del af navnet (slaegten)
skrevet med stort begyndelsesbogstav, dernaest den underordnede
del (arten) i reglen skrevet med lille begyndelsesbogstav, begge led
kursiveret, f. eks. Grana, betegnelse for samtlige jordarter, der be-
star af ikke sammenkittede faste korn. Alt efter kornstorrelsen
kan Grana opdeles i Grana arenosa, G. glareosa o.s.v. Pa dette
grundlag kan der bygges videre, idet man ved tilfojelser yderligere
kan preecisere 1) selve det konstituerende element: Grana glareosa
majora (store gruskorn) eller Grana glareosa calcarea (gruskorn af
kalk eller kridt), 2) jordlagets dannelsesmade: Argilla glacigena



10. 16

(glacialt ler), 3) jordlagets alder: Limus detrituosus interglacialis
(interglacial detritusgytje).

Som allerede antydet ovenfor vil en navngivning af samtlige i
naturen forekommende jordarter veere uoverkommelig, derimod vil
den her foreslaede terminologi kunne formidle benzevnelser af de
naturligt forekommende jordarter i grove trek, derved at den domi-
nerende konstituent bruges til betegnelse for hele jordarten evt. med
tilfojelse af mindre fremtreedende, men karakteristiske elementer,
f. eks. Limus detrituosus + L. calcareus & Delritus granosus (findetri-
tusgytje, kalkholdig, med lidt grovdetritus). Dersom jordarten ud-
gores af to elementer i lige dele, kan det udtrykkes ved en binde-
streg Limus detrituosus - Detritus granosus (grovdetritusgytje), dersom
begge elementer tilhorer samme gruppe, behover gruppe-navnet
ikke at gentages: Limus delrituosus - calcareus (kalkgytje).

F. Signaturer for jordarter.

Til anskueliggorelse af forskellige jordarters udbredelse i forhold
til hinanden pa jordbundskort, profilvaegge og profilsejler anvendes
symboler for jordarterne eller jordartsignaturer. I reglen on-
sker man, at signaturerne ikke blot skal veere et udtryk for selve
jordarterne, men f. eks. ogsa for deres alder, oprindelse, fysiske
egenskaber o.s.v. Det signatursystem, der anvendtes af v. Post
(GraxLuxp & v. Post 1926, tavle 11), er ikke blot et udtryk for
jordarterne men ogsa for det genetiske system, hvorefter de er
ordnet. En yderligere skearpelse af dette system er foreslaet af
Fxert & Gams (1937), der inddeler efter fugtighedsforholdene pa
aflejringsstedet, sialedes at signaturerne giver udtryk for de fire
hovedgrupper 1) limniske sedimenter, 2) telmatiske-, 3) ter-
restriske- og 4) ombrogene torvearter.

Den karakterisering og klassificering af jordarterne, som er fore-
sliet i denne afhandling, giver mulighed for at udtrykke folgende
forhold gennem signaturer:

1) Jordarternes sammensaetning.

2) Humositetsgraden.

3) Granserne mellem jordlagene.

4) Tilstedevaerelsen og tykkelsen af cykler af smalag, hvad enten
disse skyldes en arseyklus eller ej.

5) Jordarternes fysiske egenskaber.
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Ved fastlaeggelsen af signaturerne er det onskeligl, at sa mange
torhold som muligt kan udtrykkes samtidigt, men i praksis er dette
vanskeligt, dersom overskueligheden ikke skal ga tabt. Dersom
flere vasensforskellige forhold ved samme profil skal fremstilles,
vil det derfor i reglen viere nedvendigt at udarbejde flere side-
ordnede profiltegninger. — De signaturer, som her skal foreslas, er
blevet udarbejdet saledes, at de under punkterne 1—4 naevnte for-
hold skulle kunne udtrykkes samtidigt ved gengivelsen af savel
lange profilveegge som profilsajler, medens signaturerne for punkt 5
(de fysiske egenskaber) kan anvendes til supplering af profilsej-
lerne. — Dersom det er onskeligt, kan en enkelt fysisk egenskab
naturligvis ogsa laegges til grund for gengivelsen af en profilveg.
F. eks. vil signaturen for siccitas (graden af torhed) kunne bruges
til at vise forholdene i en so, hvor der er ganske jeevne overgange
mellem vandmasse og bundsedimenter.

Ved valget af signaturer er der sa vidt muligt taget hensyn til de
principper, der er blevet foreslaet af Facrr & Gams (1937), savel-
som til de signaturer, der har fundet almindelig anvendelse i den
geologiske litteratur, hvilket i realiteten vil sige de signaturer, som
er blevet indfort af v. Posrt (se f. eks. GraxLuxp & v. Post 1926,
tavle 11), og som i del veesentlige danner grundlaget for Fuerr &
Gams. — For at kunne udtrykke forholdet mellem de enkelte jord-
lags konstituerende elementer er samtlige signaturer blevet
opdelt i 4 tethedsgrader svarende til klassevaerdierne 1-—4 i den
5-delte skala, hvorefter elementernes andel i jordarterne vurderes.
Dersom et element optraeder med klassevaerdien 2, svarer hertil en
signatur med tetheden 2; spor, der betegnes -, angives ved en
signaturtethed, der er = det halve al tathedsgraden 1, — altsa
ganske svarende til veaerdierne i den formel, der angiver mangde-
forholdet mellem de konstituerende elementer. — Pa tilsvarende
made er signaturerne for de elementer, der holdes udenfor
summen, ogsa angivet i 4 taethedsgrader. Da disse elementer ikke
indgar i de konstituerende elementers sum, bliver deres signaturer
tegnet henover de signaturer, der angiver jordarten. Det vil sige, at
en jordartsignatur kun kommer til syne, for s vidt den ikke dekkes
af signaturer for f. eks. muslingeskaller. — It torvelags humosi-
tetsgrad angives ved signaturens stregtykkelse, og, da indextallet 0
angiver mangel pa humificering, og tallet 4 angiver total humifice-
ring, bliver der 5 tykkelsesgrader. Pa tilsvarende méde er blandings-
formerne mellem gytje og dy blevet fremstillet.

2



Ved sammenstilling at signaturerne for de konstituerende ele-
menter i en jordart i de tethedsgrader, som elementernes klasse-
veerdier angiver, fas et signaturmessigt udtryk for jordarten, der
giver mulighed for direkte at afleese jordartens relative sammen-
setning. Pa samme made, som man ved karakteriseringen af en
jordart ikke behover at udnytte den 5-delte skala fuldt ud, men
kan anvende en 3-delt (d.v.s. klassevaerdierne 0, 2 og 4) eller en
2-delt (0 og 4), siledes kan man ogsa f. eks. ved oversigtsprofiler
nojes med at anvende signaturteethederne 2 og 4 eller ganske sim-
pelt 4 alene.

Det kan ikke neagtes, at fremstillingen af de blandingssignaturer,
som her er foreslaet, bade er tidsrovende og stiller meget store krav
til tegnearbejdets kvalitet. Der er derfor foretaget eksperimenter for
at na frem til en hurtigere og billigere fremstilling af profiltegninger.
Udgangspunktet har veret forskellige ark med faerdigtegnede signa-
turblandinger. Man kan da ga to veje: 1) fremstille profilet, som
skal reproduceres, ved hjelp af udklippede og sammenstillede pa-
pirstykker, hvorpa de pagweldende jordarters signaturer er trykt,
eller 2) under selve klichéfremstillingen efterhanden affotografere
de pageeldende jordartsignaturer, idet man samtidig udelukker (ved
overmaling) de lag, der har en anden sammensatning.



sSpeciel del.

A. Karakterisering ved en 5-dell skala.

Den 5-delte skala har klasseverdierne 0, 1, 2, 3 og 4. Spor an-
gives ved -+. Skalaens talvaerdier anvendes til at give udtryk for
vurderingen af 1) graden af de fysiske egenskabers tilstede-
varelse, 2) de konstituerende jordartelementers andel i
en jordart, 3) et jordlags indhold af accessoriske elemen-
ter, 4) graden af humositet. Det understreges, at skalaen ikke
skal give udtryk for eksakte forholdstal men for tilnermede veerdier
fremkommet ved skon.

Klasseveerdi 0 — 0 — Mangel pa — eller ikke tilstedeverelse
af —
» 1 '/ — Mindre tilstedeveerelse af —
» 2 2/, — Middelstor tilstedevarelse af —
» 3 — 3/, — Storre tilstedevaerelse af —
» 4 — 4/, — Maksimal — cller ene tilstedevearelse
af —
Spor + — =1/ — Ubetydelig tilstedevearelse af -

Ved de fysiske egenskaber angiver 4 maksimal tilstedevarelse
at vedkommende egenskab, medens 0 angiver en tilsvarende mangel ;
f. eks. angiver nigror (graden af merkhed) 4 en sort eller nasten
sort jordart, medens nigror () angiver en hvid eller nasten hvid. —
For jordartelementernes og de accessoriske elementers
vedkommende angiver 4 ene tilstedevarelse at vedkommende ele-
ment, hvilket dog ikke udelukker tilstedevearelsen af spor af andre
clementer, medens 0 angiver elementets fravaerelse. — Hvor der er
tale om humositet, angiver 4 total destruktion, medens 0 angiver,
at der endnu ikke er indtradt destruktionsprocesser.

0 i
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B. Fysiske egenskaber.

I dette afsnit vil folgende fysiske egenskaber blive omtalt: nigror,
graden af morkhed, stratificatio, graden af lagdelthed, elesti-
citas, graden af elasticitet, og siccitas, graden af terhed, der
alle vurderes efter den 5-delte skala. Af praktiske grunde gores ogsa
her rede for limes, d.v.s. en jordarts begrensning imod andre
jordarter. — Naturligvis kan der ogsa tages hensyn til andre forhold
ved beskrivelsen af jordarter. Vi har derfor ved jordartbeskrivelser
altid noteret os farven, color, og under rubrikken structura (der
omfatter lagdelthed, stratificatio) er ikke alene rent strukturelle
forhold blevet beskrevet, som f. eks. tilstedeveerelsen af cyclothe-
mata (d.v.s. smilag indenfor et lag evt. varv) men ogsa egenskaber
som plasticitet, kohwsion, adhwsion o.s.v.

nig. — nigror (tavle II) — graden alf morkhed. — En profilvieg
gengivet ved hjalp af signaturerne for graderne af nigror
svarer principielt til et fotografi med 5 morkhedstoner, forsa-
vidt dette gengiver farverne med den morkhed, hvormed det
menneskelige gje opfatter dem.

nig. 0 angiver de lyseste farvetoner, der forekommer blandt
jordarter: f. eks. rent kvartssand, sokalk.

nig. 1 angiver lyse farvetoner: f. eks. kalkgytje, kalkholdigt
ler.

nig. 2 angiver mellemtoner: f. eks. grovdetritusgytje, frisk
sumptorv, forvitret moraneler.

nig. 3 angiver morke farvetoner: f. eks. dvholdig grovdetritus-
gvtje, delvist destrueret sumptory.

nig. 4 angiver de morkeste farvetoner, der forekommer blandt
jordarter: f. eks. dy, fuldsteendigt destrueret sphagnum-
torv, dryopteristorv.

strf. — stratificatio (tavle II) — graden af lagdelthed — an-

giver lagdelt struktur, hvadenten denne giver sig til kende

ved den lethed, hvormed jordarten spalter i horizontale lag,

ved horizontal orientering af makrodetritus eller gennem

jordartens opdeling i smalag (varvighed eller cyclothem
struktur, se nedenfor.).

strf. 0 angiver, at vedkommende jordart cr fuldstendig ho-

mogen, eller (og) at den brydes lige let i alle retninger.
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strf. 1--3 angiver mellemformer mellem strf. 0 og 4.

strf. 4 angiver, at vedkommende jordart bestar af megel
tynde smalag, eller (og) at den meget let kan spaltes i
ganske tynde horizontale lag.

elas. — elasticitas (tavle I1) — graden at elasticitet. Ved en

jordarts elasticitet forstas dens evne til at genantage samme

form efter at have veeret udsat for tryk, klemning eller boj-

ning. Jo steerkere pavirkning jordarten taler, jo storre er dens

elasticitet. Det vil sige, at bade frisk sumptorv og visse alge-

gytjer besidder stor elasticitet, medens plastisk ler og sand

ikke er i besiddelse deraf.

elas. 0 angiver total mangel pa elasticitet: f. eks. plastisk ler,
sand, diatoméjord, kertorv, totalt destrueret sump-
torv.

elas. 1-—3 angiver mellemformer mellem elas. 0 og 4.

elas. 4 angiver den hojeste grad af elasticitet, der kan fore-
komme hos jordarter: f. eks. frisk sphagnumtory,
sumptorv, cvanophyceegytje.

sice. — siceitas (tavle II) — graden af torhed svarer ganske

til den af v. Post opstillede »blothetsgrad« i 5 klasser: B;—Bj

(GranLunDp & v. Post 1926, pag. 30 og 47), blot at det her

er torhed (torstof) og ikke fugtighed (vand), der er grund-

laget for inddelingen. Korrespondancen mellem de to syste-

mer fremgar af det nedenstaende:

sicec. 0 (= v. Post B;) rent vand.

sice. 1 (= v. Post By) jordarten overmattet med vand, sé-
ledes at dens konsistens er meget blod eller som tyk
veelling.

sice. 2 (= v. Post Bj) jordarten mewttet med vand, d.v.s.
den tilstandsform hvori jordarterne normalt forekom-
mer under grundvandsspejlet. Det bemeerkes, at det
procentiske vandindhold vil kunne variere betydeligt
for forskellige jordarter med sice. 2.

sice. 3 (= v. Post B,) jordarten ikke mattet med vand.

sice. 4 (= v. Post B;) jordarten luftter. En luftter jordart
vil altid foles varm i modsztning til en fugtig, der
fales kold.
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color — color — farve. Iin jordarts farve rober ofte vaesentlige

forhold m. h. t. sammenstning, tilstandsform o.s.v. og bor
derfor altid omhyggeligt noteres.

struc. — structura — struktur. Herunder noteres, om jordarten

lim. —

er homogen eller heterogen, om den er kornet, bladet, trevlet,
filtet 0.s.v. Forhold som plasticitet, kohasion m. fl. kan ogsa
noteres her. — It jordlag kan undertiden besta af en rakke
smalag indenfor hvilke, der nedefra og op sker en forskyd-
ning i forholdet mellem de konstituerende elementer, f. eks.
sand — sandet ler — ler, eller sokalk — gytjeholdig sokalk —
gytje o.s.v. Sadanne smalag kaldes cyclothemer og struk-
turen for cyclothem structur. Dersom de enkelte lag er
dannet i lobet af eet ar, kaldes de varv og strukturen for
varvig structur. I reglen vil det veere vanskeligt at gengive
sadanne forhold pa en profiltegning, med mindre tegningen
bliver udfort i meget stor malestok. Dersom man tegner to
eller flere smélag i en bestemt storrelse, saledes at der gives
udtryk for sammensaetningens vekslen nedefra og op, og man
adskiller disse »forstorrede« smalag ved vandrette linier, der
er opdelt i prikker, hvis antal angiver tyvkkelsen af cyclo-
themerne i en given maleenhed, og streger, der angiver male-
enheden (een streg — mm, to streger — cm o.s.v.), vil man
kunne give udtryk for tilstedeveerelse, sammensatning og
tvkkelse af cyclothemer eller varv (se tavle II, crassitudo
cyvelothematis).

limes (tavle 1) — granse. Mellem to jordlag, der er for-
skellige m. h. t. fysiske forhold, farve, sammensatning o.s.v.,
fremkommer der en greense. Jo mindre blandingsomradet
mellem de to jordarter er, jo skarpere er graensen mellem
dem. Det bemarkes, at en knivskarp graense kan adskille
to lag med kun lidet fremtraedende forskelligheder, ligesom
to vidt forskellige lag, ved sammenblanding i kontaktzonen,
kan veere adskilte af en diffus grense. Ligeledes kan en
knivskarp graense meget vel have et uregelmassigt bugtel
forloeb. — En grenses storre eller mindre skarphed kan an-
gives pa folgende made:
lim.0 — granseomradet >1 em.
lim.1—diffusus — greenseomradet <1 cm og >2 mm.
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lim.2—conspicuus —graenseomradet <2 mm og >1 mm.
lim.3—manifestus — graenseomradet <1 mm og >0,5 mm.
lim.4-—acutus — graenseomradet <<(0,5 mm.

I reglen vil det veere praktisk altid at notere et jordlags ovre
grense: limes superior — lim. sup.

C. Humositet.

— humositas-— graden af humositet angiver destruk-

tionen eller omdannelsesgraden for den organiske substans

i alle arter af Turfa og skrives som et indextal, f. cks. Turfa

Sphagni®. Tilsvarende indextal anvendes til karakterisering

af overgangene mellem Limus delrituosus og L. humosus (se

nedenfor, pag. 30). — Til bestemmelse af humositets-

graden anvendes den af v. Post (1924, pag. 291) benyttede

»Klemme-Metoded modificeret efter den her anvendte 5-delte

skala.

humo. 0 (= v. Post H; og ,) — Plantestrukturen er frisk
og velbevaret, der er ingen homogen grundsubstans
tilstede. Ved klemning af en torveklump i handen
afgives klart, farvelost vand.

humo. 1 (= v. Post H,; og ,) — plantestrukturen er vel-
bevarel, homogen grundsubstans er tilstede i ringe
mangde. Ved klemning afgives mere eller mindre
morkfarvet, evt. grumset vand. Der klemmes hojst 1/4
af massen ud mellem fingrene i form af en homogen
grundsubstans.

humo. 2 (= v. Post H; 0og ) — plantestrukturen medtaget,
men dog tvdelig. Ved klemning passerer indtil 2/4 af
massen ud mellem fingrene i form af en homogen
grundsubstans.

humo. 3 (= v. Posr H,; og ¢) — plantestrukturen sterkt
medtaget og utvdelig. Ved klemning passerer indtil
3/4 af massen ud mellem fingrene i form af en homo-
gen grundsubstans.

humo. 4 (= v. Post Hy 0g ;,) — plantlestruktur er vanskelig
at erkende eller mangler fuldstendig. Ved klemning
passerer hele torvemassen, eller naesten den hele, ud
mellem fingrene.



D. Konstituerende jordartelementer.

Substantia humosa.

Sh — Substantia humosa (tavle I1I) — humoes substans bestar
af fuldsteendig eller nasten fuldsteendig destruerede eller om-
dannede organiske stoffer eller udfeldede humussyrer og er
en mork til sortagtig, homogen substans uden makroskopisk
struktur. Ved kogning af jordarten med KOH bliver vaedsken
brun til sortebrun. — Dersom man ikke i marken kan afgore,
hvorvidt en given jordart eller en del af den er Limus humosus
(dy), en fuldsteendig destrueret Turfa (torv), en fuldstendig
destrueret eller omdannet Detritus (driftaflejring) eller Limus
detrituosus (detritusgytje), vil man kunne karakterisere jord-
arten (evt. en del af den) somi Substan'tia humosa (cfr. iovrigt
humositet, pag. 10 og Turfa, se nedenfor).

Signaturen er tykke, vandrette smastreger overensstem-
mende med, at man normalt ma forudsaxtte, at jordarten er
af terrestrisk oprindelse (cfr. FEerr & Gams 1937), og fordi
humositetsgraden principielt er 4 (se nedenfor pag. 25).

I. Turfa.*)

Turfa har makroskopisk struktur og bestar af mosser samt
ved- og urteagtige planters rodsystemer og dermed samhorende
stubbe, stammer, stengler o.s.v. — Alt efter, om Turfa dannes
af mosser, vedagtige eller urteagtige planter, kan man skelne mellem
T. bryophytica, T. lignosa og T. herbacea, der hver for sig kan
underafdeles efter de torvedannende planteslegter og -arter.

Med den af v. Post opstillede genetiske inddeling af torvedan-
nelserne som udgangspunkt (GranLunp & v. Post 1926, pag.
63-—64) kan man skelne mellem folgende torvearter: Turfa limnosa,
T. telmalica og T. terrestris. Disse er preeget af de fugtighedsforhold
og den ilttilforsel, der har hersket I)l dannelsesstedet, d.v.s. hen-
holdsvis i so, sump og pa fugtig bund. T praksis vil dette sige, at
f. eks. T. limnosa normalt er svagt eller slet ikke humificeret, medens
T. telmatica i reglen er middelsteerkt humificeret, og at 7. terrestris
nasten altid er steerkt humificeret. Humificeret Turfa kan karakteri-
seres pa to mader: 1) gennem humositetsgraden (humositas,
se ovenfor, pag. 23) eller 2) som et blandingsforhold mellem Sub-

#) Elementet Turfa ma ikke forveksles med torv (engelsk: peat; tysk: Torf), selvom
elementet udgor en vasentlig del heraf.



stantia humosa (se pag. 24) og Turfa (humositas 0), saledes at
klasseveerdien for Substantia humosa svarer til indextallet, der an-

giver graden af humositas. F. eks. Turfa® = T°3 + Sh 1; Turfa®
= T°2 4+ Sh 2 o.s.v.— Dersom denne sidste udtryksform anvendes,

tilkendegives derved, at der ikke er taget stilling til sporgsmalet:
humositet (graden af humositas).

Signaturerne er fastlagt saledes, at 7. bryophytica vises ved
vandretliggende bolgelinier eller vandretliggende streger forsynet
med buer, T. lignosa ved vandrette rackke af V-tegn og T. herbacea
ved lodretstiende streger eller korte stregstykker. — Ved dette valg
af signaturer er der sa vidt muligt taget hensyn dels til de alminde-
ligt anvendte signaturer, dels til det princip, der ligger til grund for
Feerr & Gaws’ signatursystem (1937, pag. 12). — Stigende grader
-af humositas angives ved tiltagende stregtykkelser.

Tb% 4 — T. bryophytica (tavle 111 og IV) — bestar af protone-
ma, rhizoider, stengler, blade o.s.v. al mosser. — Alt efter
hvilke mosser der udger jordarten, vil denne kunne under-
afdeles: f. eks. T. Sphagni, T. hypnacea, T. Polytrichi o.s.v.
Af disse er T. Sphagni langt den hyppigste mostorv. — I ikke
destrueret tilstand er 7. bryophytica sterkt elastisk og i
reglen af en frisk hvidgron eller morkere gronlig farve,
ligesom mosplanterne ofte er forbavsende godt bevaret. Ved
tiltagende humositas bliver farven brungul, brun og slutte-
lig sortebrun; samtidig forsvinder plantestrukturen og er-
stattes af en brun til sortagtig homogen substans, ligesom
elasticiteten forsvinder. Ved hej humositas kan T. bryophy-
tica vaere vanskelig at erkende, dog vil underafdelingen 7.
Sphagni i reglen kunne kendes pa sin karakteristiske kornet-
skeellede struktur, ligesom visse mos-arters sejge steengler ofte
vil vaere bevarede.

Signaturen ervandretliggende S-formede liniestykker, for
T. Sphagni er den afbrudte bolgelinie blevet bibeholdt, ligesa
den hele bolgelinie for T. Sphagni cuspidati (cfr. GRaNLUND &
v. Post 1926, tavle 11). En yderligere inddeling kan op-
nas ved at variere liniestykkernes udformning ved tilsetning
af prikker og smastreger, eller ved — som Fxcrr & Gams
gor det for sphagnumtoervs vedkommende — at indfoje artens
forbogstav i signaturen, f. eks. f for Sphagnum fuscum, i for
S.imbricatum o.s.v.
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T. lignosa (tavle V) bestar af vedplanters rodsystemer
(radices lignosae) — og dermed samhorende stubbe
(stirpes), stammer (trunci), grene (rami) o.s.v. — Alt
efter hvilke vedplanters rodder det drejer sig om, vil jord-
arten kunne underafdeles: f. eks. 7. Alni (torv af ellerodder),
T. Betuli (torv af birkerodder), T. Callunae (torv af lyng-
rodder). — I frisk tilstand erkendes rodderne umiddelbart,
ved tiltagende humositas mornes veddet, og til sidst ses
kun den medtagne bark af redder eller stubbe. En sidan
fuldsteendig humificeret 7'. lignosa vil normalt veaere meget
mork brun eller sortebrun, mangle elasticitet og veere staerkt
fedtet og vedhmengende. — En jordart, der bestir af en
homogen sortagtig humes substans, hvori der kun findes
lidt bark af vedagtige rodder, bor henfores til 7. lignosa®,
uanset at der heri kan indga f. cks. totalt humificeret 7.
herbacea. Dersom man i en steerkt omdannet Turfa kan iagt-
tage “bade ved- og urteagtige rodsystemer, vil det i reglen
viere umuligt at afgore, hvilken andel de to elementer: 7.
lignosa og T. herbacea har i den homogene sorte masse. Man
kan da angive blandingsforholdet mellem de to elementer
ved hjelp af den erkendbare, ikke destruerede rest, saledes
at elementerne gives den grad af humositet, som deres er-
kendbare dele lader formode. — Man har dog ogsa den
mulighed at angive blandingsforholdet mellem Substantia
humosa og de erkendbare dele henholdsvis af det ved- og
arteagtige rodsystem (7. lignosa og T. herbacea), cfr. pag. 24.
— I praksis har det vist sig fordelagtigt at holde lavere humo-
sitetsgrader af 7. lignosa udenfor de konstituerende elemen-
ters sum, saledes at man karakteriserer jordarten -~ vedagtige
rodder pa normal vis og i []| angiver forekomsten af ved-
agtige rodder — i jordarten + vedagtige rodder — efter den
d-delte skala (se pag. 14).

Signaturen er vandrette reekker af V-tegn overensstem-
mende med den saedvanlige signatur for skovkaertorv (Grax-
Lunp & v. Post 1926, tavle 11; FEerr & Gams 1937, pag.
280). I modsztning til Facrr & Gams (1937, pag. 280) fore-

traekkes store bogstaver — og ikke pollensignaturer — til
karakterisering af underafdelinger af 7. lignosa; f. eks. A'er
indtegnet mellem — evt. helt erstattende V'erne for 7. Alni,

B’er for T. Betuli o.s.v. — Ved tiltagende humositet gores
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V'erne (evt. A'er, Bler o.s.v.) kraftigere. — Dersom man
holder T. lignosa udenfor de konstituerende elementers sum,
indtegnes rodderne direkte pa vegprofiler eller angives pa
serlig made ved profilsejler (pag. 34 og tavle XI).

Th* — T. herbacea (tavle V) bestar af urteagtige planters rod-
systemer (radices herbaceac), rodfilt (radices intertex-
tae) og jordstengler (rhizomi) — og dermed samhorende
stengler (caules), blade (foliae) o.s.v. — Alt efter hvilke
urteagtige planters rodder, det drejer sig om, vil elementet
kunne underafdeles i f. cks. T. Dryopteridis, T. Menyanthis,
T. Phragmitis o.s.v. — Ved lave humositetsgrader er jord-
arten i reglen lysegul eller brungul, staerkt filtet og elastisk
og minder i konsistens om en vaskesvamp, — ved hoje
humositetsgrader bliver farven morkere brun til sortebrun,
rodder og jordstaengler destrueres og erstattes af en mork-
farvet homogen mellemmasse, og samtidig forsvinder elasli-
citeten. 7. herbacea med humositetsgraden 4 er vanskelig
at konstatere, da den let forveksles med 7. bryophytica og T.
lignosa med samme humositet. Dersom man i en sadan
Turfa* kun finder spor af starkt-oploste urteagtige rodder
eller rhizomer, bor den henfores til 7. herbacea (cfr. pag. 26).
Ligesom ved 7. lignosa har man mulighed for at udtrykke
graden af humositet som et blandingsforhold mellem Sub-
stantia humosa og T. herbacea® (se pag. 24).

Signaturen er korte lodrette streger, der gores tvkkere
ved tiltagende humositet. Humositetsgraden 4 er szerligt frem-
haevet og bestir af tykke lodrette linier. — Ved at gore de
lodrette streger leengere og forsyne dem med smastreger eller
(0g) punkter, kan man give udtryk for underafdelinger inden-
for jordarten. En reckke eksempler herpa er vist pa tavlerne
VI og VII.

I1. Detritus.

Delritus bestar af storre eller mindre brudstykker af planters
overjordiske dele og stir herved i modswtning til Turfa, der
bestir af rodsystemet og hermed forbundne overjordiske dele. —
Detritus kan underafdeles i 3 grupper. D. lignosus, dele af ved og
bark, og D. herbosus, urtcagtige plantedele, samt D. granosus, der
omfatter fragmenter <~ 2 mm og > 0,1 mm af savel ved, bark og
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urteagtige plantedele. — Ganske som Turfa kan Detritus omdannes
eller destrueres, men i praksis vil humositetsgraden vanskeligt kunne
fastleegges, fordi tilstedevaerende »dyvagtig substans« ligesavel kan
vaere indskyllet som resultat af humificeringsprocesser i den aflej-
rede Delritus. Hvor Detritus forekommer sammen med Turfa, vil
det ligeledes veere ugorligt at fastleegge humositetsgraden adskilt for
hver af de to komponenter. Humositetsgrad angives derfor ikke for
Detritus. Til brug ved en eventuel genetisk klassifikation vil det
naturligvis veere af veerdi at gore iagttagelser over bevaringstilstan-
den af de dele, som udgor Detritus.

Signaturen bestar af smastreger, der hverken er lodret eller
vandret orienteret (¢fr. GRaNLUND & v. PosT 1926, tavle 11, Svimtorv,
og Frert & Gams 1937, pagd. 280, Schwemmtorf).

DI D.dignosus (tavle VIII) — fragmenter af ved og bark > 2 mm.
Eksempler herpa er stammer (trunci), ved (lignum), bark
(cortex), grene (rami), kviste (ramulae), kogler (strobili)
0.8.V,

Signaturen er kraftigt tegnede smastreger (sma rektang-
ler). — Dersom det er onskeligt at udskille forskellige storrel-
sesklasser indenfor D. lignosus, vil sadanne undergrupper
kunne vises ved forskellig stregleengde. I givet fald vil man
kunne angive dele af D. lignosus ved hjelp af de specialsigna-
turerfor ved (lignum) og bark (cortex), der er vist pa tavle X.

Dh — D. herbosus (tavle VIII) — fragmenter af urteagtige planter
eller plantedele > 2 mm. Eksempler herpa er stengler
(caulis), blade (foliae), bladstilke af Dryopteris o.s.v.

Signaturen er kraftige, kileformede smastreger. — Der-
som det er onskeligt at udskille forskellige storrelsesklasser
indenfor D. herbosus, vil sidanne undergrupper kunne vises
ved forskellig streglaengde.

Dg — D. granosus (tavle VIII) — dele af ved- og urteagtige planter
< 2 mm > 0,1 mm, samt ikke identificerbare animalske
fossiler eller fossildele af samme storrelsesorden.

Signaturen er tvnde smastreger.

[I1. Limus.
Ved Limus forstis en dyndagtig, homogen, ikke plastisk (se pag.
32) jordart, der bestar af partikler eller kolloider << 0,1 mm, saledes
at den ikke har makroskopisk struktur. Folgende bestanddele kan
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indga i Limus: mikroorganismer og fragmenter af planter og dyr,
samt omdannelsesprodukter heraf, f. cks. humusstoffer. Kiselske-
letter af savel planter som dyr. Endvidere kalkslam og okker. -
De navnte kategorier danner grundlag for en inddeling i folgende
grupper: L. detrituosus, L. humosus, L. siliceus organogenes, L. cal-
careus og L. ferrugineus. — 1 tilslutning hertil vil ogsa andre former
for Limus kunne opstilles efter behov, f. eks. ikke herdnede lag af
kulsurt jern: L. ferrocarbonali o.s.v.

Signaturen er en kors- eller kryvdsskravering, evt. en punkt-
signatur.

Ld® — L. detrituosus (tavle VIII) — er en homogen, i reglen sterkt
elastisk, ikke fedtet-vedhaengende jordart, der bestar af mere
eller mindre oploste og omdannede mikroorganismer eller
dele af hejere planter < 0,1 mm. Det organiske materiale
kan eksempelvis besta af fragmenter af fanorogamer, kar-
kryptogamer og mosser (cfr. Grovdetritusgytje, GRANLUND
& v. Post 1926, pag. 49 og Lunpgvist 1927, pag. 63), alger
som Scenedesmus, Pediastrum, Botryococcus, Lyngbya o.s.v.
(cefr. Alggyttja, GranLunp & v. Post 1926, pag. 49 og
Lu~xpgvist 1927, pag. 59), endvidere Desmidiaceae, Kitin-
rester o.s.v. Arten af det organiske materiale, der indgar i
L. detrituosus kan benylttes som grundlag for yderligere ind-
deling, der dog vanskeligt vil kunne gennemfores uden hjelp
af mikroskop. FFarven veksler megel, men er i reglen lys i
gralige, gullige, gronlige og redlige nuancer. Dersom bla-
gronalger (Cyanophyceae) dominerer, kan farven dog blive
intenst rod eller gron. Jordarten morkner ofte under pavirk-
ning af luftens ilt. Ved indtorring bliver farven lysere, og
jordarten skrumper betydeligt. Ved kogning med KOH kan
redsken blive svagt gronlig eller gullig.

Signaturen er en krydsskravering med tynde linier.

Ld* (Lh) — L. humosus (tavle VIII) — er et homogent, evt. svagt
grynet, 1 reglen lidet elastisk, ofte meget fedtet-vedhen-
gende jordartelement, der bestir af humusstoffer. Farven er
morkebrun eller nasten sort og kan have en svag gronlig
tone; torring af elementet medforer steerk skrumpning men
gor ikke farven nsevneveerdig lysere. Ved behandling med
KOH oploses elementet stort set, og vaedsken bliver uigennem-
sigtig sortebrun. — Fra sterkt humificeret Turfa adskilles
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Lso —

L. huwmosus ved sin mangel pa delvist oploste rodder (efr. Dy,

GranNLunp & v. Post 1926, pag. 50 og Lunpgvist 1927,
pas ) Q

pag. 62).

Signaturen er en krydsskravering med tykke linier.

Som neevnl ovenfor (pag. 24) omfaltes L. humosus principielt af elementet
Substantia humosa. Néar L. humosus alligevel er blevet fastholdt som et
selvsteendigt element, skyldes det to forhold: 1) for at kunne formidle den
genetiske karakterisering af humusdannelser er det praktisk at have mulig-
hed for at kunne skelne mellem 7urfa’s humificeringsprodukter og de i
vand sedimenterede humusstoffer: »dy« (L. humosus) — at denne adskillelse
ofte kan vere sardeles vanskelig i marken er en anden sag. 2) Humus-
stoffer indgar i reglen som en storre eller mindre bestanddel af gytje (L.
detrituosus -+ /= L. humosus), det vil derfor vere praktisk at kunne karak-
terisere mengden af humusstoffer i gytje ved, som det gores for Turfa's
vedkommende, at tilfoje et indextal til L. detrituosus og ved at gore streg-
tykkelsen i dennes signatur tykkere i takt med storre humusindhold.
Folgende blandingsforhold mellem L. detrituosus og L. humosus er blevel
udskilt (c¢fr. tavle VIIIT):

Ld* — L. detrituosus cum humo — L. delrituosus 3 -+ Substantia humosa 1.
Farven lys med gulligt eller brunligt skaer. Morkner kun lidt i luften,
men bliver atter lysere ved indtorring. elas. oftest ca. 3, nig. 1.

Ld* — L. humoso-detrituosus — L. detrituosus 2 |- Substantia humosa 2.

Farven lys brungul eller rodbrunlig. Morkner ofte meget i luften,
men bliver atter noget lysere ved indterring. elas. oftest ca. 2, nig. 2.

Ld3 — L. humosus cum detritu — L. detrituosus 1 -+ Substantia humosa 3.
Farven merk brun eller rodbrun. Morkner kun lidt i luften og bliver
kun svagt lysere ved indtorring, elas. oftest ca. 1, nig. 3.

L. siliceus organogenes (tavle IX) — er et homogent jordart-
element, der bestar af kiselskeletter af savel planter som dyr.
Eksempler herpa er forst og fremmest skeletterne af dia-
tomeer og radiolarier. I vad tilstand er jordarten relativ tung,
uelastisk og af grahvid farve. Ved indtorring, der sker uden
navneverdig formindskelse af rumfanget, bliver den over-
made let og antager en meget lys, ofte kridhvid farve; i denne
tilstand smuldres den let til fint stov. Mellem tenderne foles
jordarten som et yderst fint slibemiddel. Opleses ikke i salt-
syre. — Lige sa karakteristisk og let kendelig L. siliceus
organogenes er, nar det udger en jordarts eneste eller i det
mindste mest fremtreedende element, ligesa vanskelig er det
at identificere, nar det kun udgor en ringe del. Dersom
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man har mistanke om, at elementet forekommer i en jord-
art, f. eks. sammen med L. detfrituosus, kan det udtrykkes
pa folgende made: L. detrituosus (+ Lso?).

Signaturen er en korsskravering af tynde linier.

L¢ — L. calcareus (tavle 1X) — er en bled, ikke hwerdnet, i reglen
homogen jordart, der bestar af kulsurt kalk (CaCOj), som
kan vere af savel organogen som minerogen oprindelse.
Grundmassens struktur kan variere fra tet og fuldstendig

homogen til bladet, grynet eller fint kornet. — Elasticiteten
er vderst ringe. — [ vad tilstand er L. calcareus gralighvid

og relativ tung, i tor tilstand kridhvid og i reglen meget let.
Ved indtorring sker der ingen skrumpning af betvdning. —
I'ra L. siliceus organogenes adskilles det let ved sin opleselighed
i fortyndet saltsyre (HCI). Selv sma meengder af dette element
i en jordart kan pavises ved den brusning, en drabe saltsyre
vil fremkalde. — Kun forsavidt jordarten i savel vad som tor
tilstand let kan gnides ud mellem fingrene, bor den henregnes
til L. calcareus. — Det bemarkes, at hwerdnede kalkkorn
>0,1 mm henregnes til Grana (cfr. pag. 32).
Signaturen er kraftigt tegnede U'er.

Lf — L. ferrugineus (tavle 1X) — er en blod, ikke hardnet, homogen
jordart, der bestar af jernilter, der kan veere af savel organogen
som minerogen oprindelse. Jernet kan optraede divalent,
farven bliver da sortagtig, blalig eller gronlig — eller trivalent,
hvilket giver farvetoner mellem gul, rodbrun og sortebrun.
Indtorring medferer i reglen, at farven bliver lysere, derimod
sker der ingen n@vnevierdig indskrumpning. Elementet mang-
ler elasticitet. — Kun jernilter, der bade i vad og ter tilstand
let kan gnides ud mellem fingrene, beor henregnes til L. fer-
rugineus. — Dersom jernilter optreeder heerdnet i form af
korn >0,1 mm, henregnes kornene til Grana (f. eks. Bonne-
malm, WESENBERG-LunDp 1901, pag. 79 f.).

Signaturen er sma stjerner.

IV. Argilla.

Argilla bestar af mineralske partikler < 0,06 mm og har saledes,
ligesom Limus, ingen synlig kornstruktur. Fra Limus siliceus organo-
genes og L. ferrugineus, med hvilke der muligvis kan ske forveksling,
adskilles Argilla ved mere eller mindre udpregede plastiske egen-
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skaber (d.v.s. evne til i fugtig tilstand ved tryk at bibringes og
bibeholde en vilkarlig form), samt ved i tor tilstand at veere relativt
tung. — I modsetning til Grana (se nedenfor) er Argilla efter ind-
torring sammenh@engende og relativ fast.

Signaturen er L’er (cfr. GranxvLunp & v. Post 1926, tavle 11).

As — A. steatodes (tavle I1X) — bestar af kolloider eller korn <0,002
mm, bliver ved indterring stenhard og har udpraget plastiske
egenskaber i vad tilstand. Farven er i reglen mork. — 1
modsetning til A. granosa (se nedenfor) lader A. steatodes sig
udrulle i trade, der er £ 2 mm i tveersnit (ATTERBERG, citeret
efter EkSTROM 1926, pag. 122).

Signaturen er fede L'er.

Ag — A. granosa (tavle 1X) — bestar af korn, hvis storrelse ligger
mellem 0,06 og 0,002 mm. Jordarten forbliver sammen-
haengende ved indterring, men overfladen kan let gnides til
stov, og massen knuses uden storre vanskelighed mellem
fingrene. Plasticiteten er ringe (cfr. ovenfor). Farven er i
reglen lys.

Signaturen er tynde L'er.

V. Grana.

Grana bestar af faste partikler >0,06 mm, der kan vere af
minerogen oprindelse, f. eks. korn af kvarts, feldspat, basalt, bonne-
malm o.s.v., eller af organogen oprindelse, f. eks. korn af muslinge-
kalk, daniumkalk, kul, antracit o.s.v. — Grana er i tor tilstand ikke,
eller kun svagt, sammenhe@engende. De enkelte korn kan iagttages
direkte med sterk lup eller feles som korn mellem tenderne. —
Grana inddeles efter kornsterrelsen (cfr. ExsTrOM 1926, pag. 15).

Signaturen er punkter eller cirkler.

(Ga — G. arenosa (tavle IX) — 0,06—0,6 mm. Kornene kan tydeligt
ses med det blotte gje eller en sterk lup.
Signaturen er mellemstore punkter.

(s — G. saburralia (tavle IX) — 0,6—2 mm.
Signaturen er store punkter.

Gg(min.) — G. glareosa minora (tavle IX) — 2-—6 mm.
Signaturen er sma cirkler.
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Gg(maj.) — G. glareosa majora (tavle IX) — 6—20 mm.
Signaturen er store cirkler.

IZ. Accessoriske elementer.

Som det blev omtalt i den almindelige del (pag. 12), vil det i
sidste instans blive en definitionssag, hvad man vil sammenfatte
som konstituerende jordartelementer, og hvad man vil holde
udenfor under betegnelsen accessoriske elementer. Ikke desto
mindre er det klart, at medens de konstituerende elementer 1 det store
og hele er givne, fordi de almindeligt optraeder som — eller indgar i
jordarter, er de accessoriske elementer en meget heterogen gruppe,
hvis enkelte elementer kun undtagelsesvis kan optrede jordart-
dannende. Det er derfor vanskeligt al afgreense, hvad der bor tages
med i denne sammenheeng. To clementer er dog sa almindeligt fore-
kommende, at de givetvis bor medtages, nemlig skaller af blod-
dyr (muslinger, snegle o.s.v.) og ved i form af stammer, stubbe
o.s.v. lovrigt vil interessen for de accessoriske elementer formentlig
reere forbeholdt mere specielle arbejdsomrader. Da denne afhand-
ling forst og fremmest er blevet udarbejdet til brug ved kombinerede
mosegeologiske og arkaeologiske undersogelser, kan det dog vere
rimeligt ogsa al fremlegge de kategorier afl accessoriske elementer,
som i sa henseende har interesse, [. eks. [lintafslag, knogler, keramik,
treckul o.s.v. — Pag. 14 er der gjort rede for vurderingen af de
accessoriske elementer efter den 5-delte skala.

1. Testae molluscorum
et
particulae testarum molluscorum.

Hertil horer skaller og skaldele af bloddyr (Mollusca) >>0,1 mm.
Bloddyrene omfatter folgende klasser: blaeksprutter (Cephalopoda),
muslinger (Bivalva), snegle (Gestropoda), sotender (Scaphopoda) og
skallus (Amphineura). — Gruppen kan yderligere findeles udfra
forskellige principper: a) efter klasser: Bivalva, Gastropoda o.s.v.,
b) efter levemade: landdyr og vanddyr, og de sidste efter om de
lever i ferskt, brakt eller salt vand, ¢) efter den made de er
blevetaflejret pa: om de har levet pa aflejringsstedet, er sammen-
skyllede eller forekommer i dynger ophobede af mennesker, o.s.v.
— Af praktiske grunde er det her blevet valgt at dele bloddyrernes
skaller i to grupper (se ogsd under rudimenta culturae, pag. 35):

3



10. 34

test. (moll.) — testae molluscorum (tavle X)) — hele skaller
af bloddyr > 0,1 mm.

part. test. (moll.) — particulae testarum molluscorum (tavle
X) — skaldele af bleddyr > 0,1 mm.

Signaturerne er henholdsvis en spiral med een vinding og en
spiral med en halv vinding.

2. Stirpes, trunci et rami, radices lignosae, cortex.

Selvom treeredder og brudstykker af grene, kviste og bark m. m.
er blevet henfort til de konstituerende jordartelementer henholdsvis
som Turfa lignosa og Detritus lignosus, vil det ofte veere praktisk at
kunne holde disse to elementer udenfor de konstituerende elementers
sum, seerlig hvor de optraeder i ringe mangde og kun er svagt om-
dannede (cfr. pag. 26, 28 og se pag. 14 hvor taksationen efter den
5-delte skala er omtalt). Netop hvor der er grund til at opfatte de
nevnte elementer som fremmedlegemer i en jordart, er det ofte
vigtigt at kunne preecisere naermere, hvad det er, der forekommer. —
Folgende kategorier er blevet udskilt:

stirp. — stirpes (tavle X) — stubbe, henholdsvis af el (stirpes
alni), birk (stirpes betulae) og fyr (stirpes pini).
Signaturerne, der er fremstillet af v. PosT (GRAN-
Lunp & v. Post 1926, tavle 11), kan anvendes til at

vise stubbelag i profilveeggengivelser.
® — ® —trunci et rami (tavle X) — stammer, grene og kviste.
Man har mulighed for at vise saddanne i tveersnit (sectio
transversalis) eller i leengdesnit (sectio longitudi-

nalis), ligesom man ved hjelp af romertallene I — IV
kan angive tykkelsen: I = <5 mm; II = 5—20 mm;
III = 20—50 mm; IV = >50 mm. — Hver enkelt af

storrelsesklassernes optraeden kan takseres ved hjaelp af
den 5-delte skala (cfr. pag. 14 0g19). Ved gengivelsen af
profilvaegge, hvori der optraeder trunci og rami, ind-
tegnes de ganske simpelt i det rigtige storrelsesforhold.
Ved profilsejler kan man ga frem pa samme made, selv-
om man her ogsa kan angive indholdet af trunci og
rami mere skematisk ved en skraveret kurve udgaende
fra profilsejlens venstre side og indover denne, sialedes
at klassevaerdien 4 = profilsejlens bredde (se tavle XI).
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@ — & — radices lignosae (tavle X) — rodder af vedplanter.
Man har mulighed for at vise sadanne i tviersnit (sectio
lransversalis) eller i laengdesnit (sectio longitudi-
nalis), ligesom man ved hjelp af romertallene T 1V

kan angive tykkelsen: I = <5 mm; II = 5—20 mm;
IIT = 20—50 mm; IV = >50 mm. — Hver enkelt af

storrelsesklassernes optraeden kan takseres ved hjelp af
den 3-delte skala (cfr. pag. 14 0g 19). — Ved gengivelsen
af profilvaegge, hvori der optraeder radices lignosae,
indtegnes de ganske simpelt i det rigtige storrelsesfor-
hold. Ved profilsejler kan man ga frem pa samme made,
selvom man her ogsa kan angive indholdet af radices
lignosae mere skematisk ved en skraveret kurve udga-
ende fra profilsejlens hojre side og indover denne, saledes
at klasseveardien 4 = profilsejlens bredde (se tavle XI).

cort. — cortex (tavle X) — bark. Bark kan ogsa visesisnit (sectio).

3. Rudimenta culturae.

Ved mosegeologiske undersogelser i forbindelse med oldsagsfund
er den nojagtige placering af kulturresterne i den geologiske lag-
serie af afgorende betydning, og ligesa vigligt er det at kunne frem-
stille disse forhold overskueligt pa profiltegninger. Da det har vist
sig, at man vanskeligt kan fa sort-hvide signaturer til at sta klart
frem pa baggrund af det geologiske signatursystem, der er blevet
fremlagt her, har det vieret nodvendigt at gore brug af farver ved
fremstillingen af signaturer for kulturrester: tildannet flint: rodt;
knogler, tender, tak: gront; keramik og i det hele brandt ler:
blat; metal, slagge o.s.v.: gult; sten er skraveret. — I samtlige til-
faelde er der mulighed for at angive den enkelte kategori som signatur
(eller symbol) eller at gengive tingenes omrids i den givne projek-
tion og i tegningens malestok. — Ved seerlig tyk omridslinie kan
redskaber o. 1. fremheeves, ligesom man ved serlig skravering eller
udfyvldning kan markere, at tingene har veeret udsat for ild (igne
affectum = ildskornet). — At udforme et brugbart signatursy-
stem for kulturrester i vid betydning ville i sig selv vaere en bade
stor og vanskelig opgave. Det nedenfor meddelte system har dekket
det behov, vi har haft i forbindelse med vore undersogelser, og det
er mit indtryk, at svstemet vil kunne udbvgges videre efter de ret-
ningslinier, som her er angivet (cfr. tavle XII).

3%
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lapis — sten.
lapis contusus — knust sten, f. eks. feldspatkorn til at
blande i pottemagerler.

— lapis fragmentosus — udklovet sten.

lapis arte formatus — med hensigt formet sten.

silex difissus — enhver art af udklovet flint: flaekke, spin,
skive, alfald o.s.v. — Ikke tildannet flint henregnes til
lapis = sten.

silex arte formatus — med hensigt tildannet flint.

os, dens, cornu cervi — knogle, tand, tak.

os piscis — knogle af fisk.

os (dens, cornu cervi) arte formatum — med hensigt til-
dannet knogle (tand, tak).

lignum — ved.

lignum arte formatum — tildannet tree.
ceramus — lerkar, skar af lerkar.
ceramus decoratus — lerkar eller lerkarskar forsynet med

udsmykning, der kan vaere pamalet, indridset, indtryvkket
i det vade ler, paklistret o.s.v.

interlitum argilla (igne affectum) — brendt lerklining.
[kke braendt lerklining har signaturen for ler (efr. pag. 32).

scoria ferri — jernslagge.
metallum — metal af enhver art.
metallum arte formatum — med hensigt formet metal.

Visse kulturrester optreeder pa en sadan made, at det er fordel-
agtigt at kunne angive mangden deraf i et givet jordlag ved hjalp
af den 5-delte skala; dette gaelder folgende (se tavle XIII):

anth. — anthrax — traekul.

fr. cort., see. — fragmenta corticis, sectio — barkstumper (i
tveersnit).

re. quisq., congl. — residua quisquiliarum, conglutinata —

sammensintret kokkenmodding. Sadanne aflejringer fore-
kommer og bestar af treekul, flintaffald, lerkarskar o.s.v.
sammenkittet af oplest og atter udfaeldet kalk fra knogler.

ac.test. moll. — acervus testarum, molluscorum — skaldynge.



4. Diverse.

Lag, der er forstyrret ved omgravning, plojning o. 1. har faet en
seerlig signatur (= stratum confusum, tavle XIII).

Til markering af steder pa planer og profiler, hvor der er taget
prover til pollenanalyser, diatomeanalyser o.s.v., er blevet anvendt
signaturer og folgende forkortelser (se tavle XIII):

D — Locus descriptionis elementorum stratorum — profil-
punkt, hvor de enkelte lag er blevet beskrevet efter deti denne
afhandling foreslaede syvstem. a, b, c¢... angiver forskellige
sadanne punkter.

P — Exemplum stratorum — punkt, hvor der er taget prover til
pollenanalyser. 1, 2, 3 ... angiver forskellige sadanne punkter.

Fv — Fossilia vegetabilia — punkt, hvorfra der haves prover
til undersogelse af botaniske makrofossiler, 1,2, 3 .... angiver

forskellige sadanne punkter.

Diat — Diatomaceae — punkt, hvorfra der haves prover til
undersogelse af diatomeer. 1, 2, 3 .... angiver forskellige

sadanne punkter.

Fa - FFossilia animalia — punkt, hvorfra der haves prover til
undersogelse af zoologiske makrofossiler. 1, 2, 3 .... angiver

forskellige sadanne punkter.
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Abstract.

The number of kinds of existing unconsolidated
deposits is almost infinite, and instead of attempting
to describe and define them, we define a relatively
small number (seventeen) of organic and inorganic
elements, occurring as component parts of mixtures.
In combination with certain physical properties,
which are also defined and described, the component
elements permit a deposit to be classified without re-
gard to its mode of origin or post-depositional history.
The objective is to arrive at a simple characterization
of any unconsolidated sediment, in much the same way
as a chemical compound is characterized by the
number of its elements. In order to avoid terminologi-
cal confusion of this system with other systems that
have been proposed, the terms are given Latin
names. A system of syvmbolic notation is also
proposed.
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Introduction.

During the last fifty years, extensive investigations have been
made of unconsolidated sediments from an increasing number of
viewpoints. Because this kind of work has been carried out inde-
pendently in several branches of science, distinctive methods of
investigation have been developed, and in many cases brought to
a high degree of perfection. This has involved the elaboration of
different systems of nomenclature and symbols, in order to ensure
that the observations and experiences gained may be expressed
with adequate clarity.

In the course of time, however, this comprehensive research work
has made the evaluation of results a troublesome job, partly because,
very often, no distinction has been made between the observations
and their interpretation, partly because different symbols have been
used for one phenomenon, or the same symbol has been used in
more than one sense.

To remedy this, various investigators have attempted to stan-
dardize appellations and symbols, but their proposals in most
cases apply only to more or less limited fields of research. In the
present thesis I present a new and, [ hope, comprehensive characteri-
zation of unconsolidated sediments. For several vears I have been
occupied with investigations within the fields of bog geology and
archaeology, which made it necessary to survey, with meticulous
precision, different sections, primarily in bogs, but also in other
Quaternary deposits.

These surveys revealed the fact that the available terminological
svstems were insufficient for the characterization of certain features
which could be immediately observed, and which were of funda-
mental importance. To this may be added the consideration that,
no matter what particular purpose is served by the investigations of
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unconsolidated sediments, and irrespective of what results may be
later achieved through the refined methods of the laboratory, it
will always be valuable to make systematic observations in the
field and express results through a corresponding system of symbols.

In other words, the starting-point of all stratigraphic studies, no
matter how elaborate, must be the objective description and re-
cording of sections as seen in the field. The object of the present
thesis, then, has been in the first place to classify the component
elements and the physical properties of unconsolidated
sediments with such a degree of correctness that it is possible in
the field, through simple means, to characterize a deposit completely
and accurately; secondly, to work out a system of symbols
suitable for recording the observations made.

In the nature of things, the present proposal will not be able to
satisfy to the same extent all the different claims likely to be made
on it. So far it has, in practice, been used chiefly to characterize
post-glacial formations, which in itself may be enough to introduce
some bias, in emphasis if not in accuracy. Nevertheless, I have
endeavoured to arrange classifications and characterizations in such
a way that it is possible to extend the system without sacrificing its
integrity, as well as to introduce further degrees of differentiation,
when needed.



General Parxt.

A. Characterization of Deposits.

In the description of deposits, three factors arc important: 1)
Physical features, i.e. the appearance and mechanical qualities
of the deposit. 2) Humicity, i.e. the degree of decomposition of
the organic substance. 3) The component parts, i.e. the nature,
as well as the proportion, of the elements of which the deposit is
composed. For all three classes of parameters a 5-class scale
is used for characterization, zero denoting a real class and always
implying the absence of, and 4 the maximum presence of, the
quality in question, or the sole occurrence of the component con-
cerned. It is important to emphasize that this is not a uestion of
exact characterization, but of non-quantitative estimation, based of
course, as far as possible, on simple test methods and on experiences
gained in the field, as well as in the laboratory. As a result identical
conditions may be estimated more or less differently in practice,
not only by different investigators, but also by the individual in-
vestigator at different times. On the other hand, the non-quantitative
method will express, with great consistency, the estimations of the
individual investigator as regards the relative differences observable
within the same section. The extent to which uniformity of judgment
can be obtained depends on the quality of the test methods used.
The problem is not a shortage of methods, but the fact that most
of the powerful methods require a whole laboratory. By “simple
test methods” I mean quick methods, which may be used far from
laboratories, and which require no more instruments than may be
carried in a pocket or, at least, in a small satchel. Finally, in apply-
ing the method it is essential that the system itself should be simple,
i.e. comprising only a few categories, and that clear definitions



should be given of the features estimated. The above-mentioned
5-class scale has been used during the last seven years by the staff
of the Danisu Nartronarn Museum Boc LaBoraTtory, for measuring
Quaternary seclions, and has proved highly useful.

B. Physical Properties.

The physical qualities of a deposit, i.e. colour, plasticity, elasti-
city, degree of dryness, structure, etc., reflect more or less clearly
the constituents of which it is composed, and which may in this
way be identified. In case the condition of the deposit changes,
e.g. through oxydation, drying up, ete., the physical qualities will
often undergo characteristic changes. Consequently, in the investiga-
tion of a deposit, it is essential that colour and structure, as well as
other physical qualities, should be closely observed — if possible,
in a number of environmental conditions. — In the present thesis,
four categories of physical qualities will be discussed: 1) nigror:
(the degree of) darkness; 2) stratificatio: (the degree of) stratifi-
cation; 3) elasticitas: (the degree of) elasticity; 4) siccitas: (the
degree of) dryness. I suggest that these four categories be estimated
according to the 5-class scale. I have selected them from among a
large number of categories on the plea that they have proved parti-
cularly useful in the characterization of deposits.

(.. Humicity.

The term humicity as well as its characterization on a ten-class
scale, was defined (as “Huminositet™) by v. Post (e.g. 1926, pp.
20 and 46). The scale of humicity indicates “the degree of disintegra-
tion of the organic substance, regardless of the way this disintegra-
tion has taken place, and of what substances resulted from it” (L. c.

p. 46). According to this definition, it should be possible theo-
retically — to characterize any organic formation on this scale.

In practice, however, the scale is used only in connection with
certain kinds of peat, viz. moss peat, fen peat, and all kinds of
swamp peat. Yet, even within this very limited field, the method
involves the difficulty that in certain cases it is hard to tell whether
a given peat containing “dy” (gel-mud) results from disintegration
in situ or from the penetration of “dy” into a non-disintegrated peat.
Even if the classification system, as here suggested, offers a possibility
of avoiding the problem by indicating the proportion of peat and
humic substance, the degree of humicity has been retained as a
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:ategory because it is of fundamental importance in the classification
of certain kinds of peat, e.g. sphagnum peat.

The degree of humicity is indicated by an index on the 5-class
scale (0 corresponding to 1 and 2 in v. Post’s scale, ete.). For
practical reasons, corresponding indices have been used to describe
the transitions from gvttja (necron-mud) to dyv (gel-mud); thus
index 1 indicates gvttja containing some dy, and index 3, correspond-
ingly, dy containing some gvttja. Here, accordingly, the index
indicates the quantity of humic acids (soluble in potassium hy-
droxide).

D. Deposit Components.

So far, the classification and characterization of Quaternary
deposits has been made, ad hoe, as need has atisen in the fields of
Quaternary geology, soil science, civil engineering, ete. Most of
these classifications are of limited scope and apply only to a very
few groups of deposits. However, when Quaternary geology includes
bog geology, il becomes necessary to characterize and classify all
unconsolidated sediments. In fact, detailed knowledge of these de-
posits usually makes it possible to reconstruct their genesis. This
object has had a marked influence on classifications, or at least on
terminology; thus, age and genesis may be integral parts of the
terminology of deposits, e.g. Ancylus clay, moraine clay, fluvio-
glacial sand, drift-sand, Littorina mud, ete. Within the field of bog
geology, the genetic point of view, in particular, has been maintained
with great clarity and consistency, above all by v. Post (1924, p.
287): “Da aber die Beschaflenheit der Erdarten durch ihre Entste-
hungsweise bedingt ist, gibt diese die einzige Grundlage eciner
rationalen und mdéglichst allgemein giiltigen Systematik ab.” Never-
theless, thorough knowledge of a given deposit, i. e. of its components,
including fossils, precedes and does not follow inferences about
origin. In other words, before we place a deposil in a genetic system
of classification, we need to know its nature (and its stratigraphic
position).

Almost all deposits are mixtures of various components. If the
essential elements can be distinguished, indication of their propor-
tions in any one deposit will provide a simple means of characterizing
that deposit. At the same lime various advantages will be obtained
over the genetic deposit system: the deposits may be described
through formulas, making several combinations possible, to the
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effect that the investigator is not obliged to deal only with a limited
number of fixed groups. Besides, the system allows a deposit to be
characterized without considering its genesis; conversely, this
characterization may help to determine the position of the deposit
within the genetic system. The only difficult thing is how to define
the constituents in such a way

1) that they can be clearly distinguished from each other by
simple means;

2) that they characterize all deposits separately, as well as in
combinations;

3) that they may be used without difficulty for rough, as well as
for very precise, characterizations, as it must be possible to
divide them into sub-categories;

4) that they may contribute, with a minimum of difficulty, to the
genetic classification of the deposit.

The first problem arising is what constituents should be re-
cognized as important, for many substances may legitimately be
disregarded as foreign bodies. Obviously a dug-out found imbedded
in gyttja should not be regarded as a component of gyttja. A more
intricate problem presents itself in the case of tree roots. The latter,
when they occur sparsely, may seem foreign bodies in gyttja and
swamp peat, whereas mass occurrence of alder roots in swamp peat
will characterize the peat. This is objectively true despite the fact
that from a genetic point of view the roots have nothing whatever
to do with the swamp peat. Similar considerations may apply to
fossils of animal origin. The bones of a drowned aurochs, found
imbedded in gyttja, do not belong to the gyttja; on the other hand
mollusc shells may not only help to characterize the layers of lake
marl and gyttja in which they occur, but may in fact form independent
layers. In the final analysis it is a matter of definition where the
line should be drawn between the components of, and the foreign
bodies in, a deposit; and as the present system is descriptive and not
genetic, we attempt to use common sense in making the definitions.

In the affixed diagram (Table Ib) are given the 17 deposit elements
which have proved useful in practice. They are divided into five
main groups (I to V), and on the extreme right a precis is given of the
nature of the elements, and, consequently, of the groups. It should
be noted that macroscopic animal fossils (including mollusc shells)
have, as a whole, been kept apart from the number of component
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elements. On the other hand, tree roots fall under element 77 (Turfa
lignosa), in spite of the fact that the presence of tree roots in a
deposit may also be otherwise indicated (see page 68). If necessary,
the single elements may be subdivided, e.g. Th, a—d, or by adding

an abbreviation: Th (Clad.) = Turfa herbacea (Cladii). Below, in
the Special Part, a differentiation of this kind will be made, by
way of example, for Turfa herbacea (Th). — For further differentia-

tion and characterization of Turfa bryophytica (Tb), Turfa lignosa
(T1) and Turfa herbacea (Th), the degree of humicity may be used;
besides, the proportions of Limus delrituosus (L.d°) and L. humosus
(Ld*) may be classified as independent subdivisions, as mentioned
under Humicity. — A special element has been included as Sub-
stantia humosa (Sh), because in certain cases it may be difficult to
decide whether a homogeneous, organic black substance is due to
complete disintegration of Turfa bryophytica (Tb), Turfa lignosa
(T1), or Turfa herbacea (Th), whether it consists of Limus humosus
(Ld*), or is the remains of partly oxidated or disintegrated organic
matter, as e.g. in arable soil — in which case the neutral term
Substantia humosa may be used. Besides, it is possible through
this element to express the degree of humicity in a deposit as the
proportion of Substantia humosa and the remaining non-disintegrated
part of the deposit (¢f. Turfa, p. 58).

Of course the individual investigator is at liberty to decide which
of these groups and subdivisions he wants to use; whether he is
in favour of fewer groups, or wants to differentiate further within
some of the subdivisions. By way of example, it will, as a rule, be
difficult to be sure of the presence of diatoms (Limus siliceus organo-
genes, Lso) present in dy (Limus humosus, Ld*) or in “fine detritus
gyttja” (L. detrituosus, Ld®), in which case it is possible to indicate
that the number of diatoms has not been considered, thus: Limus
humosus (-+ L. siliceus organogenes?) or, through a formula: Ld*
(+Lso?), and correspondingly: Limus delrituosus (- L. siliceus
organogenes?) or Ld°(+ Lso?).

The proportion of component elements in a given deposit is estim-
ated on the 5-class scale mentioned above, which implies that the
total of deposit components must always be 4. In practice,
however, it has proved profitable to be able to indicate the presence
of traces, i.e. very slight quantities of a given element, without
having to indicate one or more of the main components in fractional
numbers. This is possible by using the plus sign (+4) for traces,



10. 48

and by separating the traces from the total of 4. The number of
traces must not exceed about one-eighth of a given deposit. — The
proportion of macroscopic elements in a deposit is estimated by
observing sections of the deposit, e.g. by breaking it to pieces, or
crushing it, and the area covered by the single elements will then
provide a basis for estimation. As for the estimation of microscopic
elements, compare the Special Parl.

The estimation of deposit components is made without con-
sideration of the elements which, according to my definition, are kept
apart from the total. These foreign elements have been
estimated separately, in proportion to the total of all
components, including the foreign ones. The following ex-
ample will illustrate this point: in marl gyttja with mollusc shells,
into which alder roots have penetrated, the elements may be observed
to occur in the following proportions (by volume): lake marl (Limus
calcareus) 4, gvttja (L. detriluosus) 4, molluse shells (testae mollusec-
orum) 2, and tree roots (radices arborum) 2. The mollusc
shells and, in this case, also the tree roots being kept apart from the
total, the component elements to be ranked quantitatively will be
marl and gyttja; the sum of proportions must be 4, hence marl 2,
and gvttja 2; mollusce shells and tree roots are kept apart, i.e. the
tree roots, the proportion of which was 2, must be estimated in
proportion to the total of marl 4 gyttja -+ mollusce shells 4 tree
roots = 12 as originally observed. Thus, the tree roots make up
one-sixth, thereby getting the value 1, since one-sixth is more than
one-eighth, and the proportional values are expressed in integers.
Correspondingly, the molluse shells will also get the value 1. Ix-
pressed in a formula (see Table Ib and pp. 67 and 68) the layer
may be thus characterized: Ld® 2, Le 2 [test.(mol.) 1, @ 1], the
bracket denoting that the elements expressed in it have been kept
apart from the total of component elements.

Here are some examples of deposits characterized by means of
formulas (see Table Ib and pp. 67 and 68):

Non-humified sphagnum peat, T6°(Spha.) 4.

Semi-humified sphagnum peat, Tb2(Spha.) 4, or Sh 2, Tbo(Spha.)?2.

Marl, i.e. calcareous clay, Lc¢ 2, As 1, Ag 1.

Sandy peat, Th' 3, Ga 1.

Sand containing small twigs, DI 2, Ga 2.

Swamp peat with alder roots, containing gvttja and minor in-
gredients of herbaceous plants, Th' 2, Dh 1, Ld®> 1, [& 1].
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<. Terminology.

More than a hundred years ago, Professor J. G. ForcumayyEeR
asked permission of the University of Copenhagen to draw up his
contribution to the University programme in Danish, instead of in
Latin, the language generally used. The argument he stated in favour
of his request was that geognosy was a young science, still lacking
in a fixed Latin terminology (KeLp MiLTHERS & JOHANNES STEEN-
sTRUP 1935, p. 449).

Nothing essential has changed in this respect, at least as regards
the terminology of deposits. No doubt one of the reasons for this
is that the investigators of those days dealt with, and gave names to,
the mixed deposits occurring in nature, which made it difficult to
give clear definitions of the deposits and prevented the creation of
a standard terminology. The names used were, as a rule, taken
from the vernacular, e.g. mud, gvttja, “liver peat”, “boiled dog's
meat”, ete., which made it difficult to systematize them and to transfer
them to other languages The genesis and age of deposits were often
indicated by compound names, thus adding to the etymological
confusion.

The view taken here that deposits are mixtures of a small number
of component parts, makes it natural to erect a standard terminology
for the single elements. We have not hesitated to coin new terms,
when necessary, to avoid confusion with terms implying age or
mode of origin.

The terminology here suggested corresponds in principle to that
used for names of plants and animals, in fact the Linnaean system
of two-term symbols, in which the first, superior term denotes the
genus, and is written with an initial capital letter, whereas the
second, inferior term denoting the species is usually written with
a small initial letter; both terms are italicized in typesetting. For
example Grana is used for all kinds of deposits consisting of non-
cemented solid grains. According to the size of the grains, Grana
may be divided into Grana arenosa, G. glareosa, etc. This system
may be further developed through additional terms giving a more
explicit formulation of 1) the component element itself: Grana
glareosa majora (coarse gravel), or Grana glareosa calcarea (gravel
composed of lime or chalk); 2) the genesis of the soil: Argilla
glacigena (glacial clay); 3) the age of the soil: Limus detrituosus
interglacialis (interglacial detritus gyttja).

4
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As already hinted above, it would be an insurmountable task
to supply names for all deposits occurring in nature; on the other
hand, the terminology here suggested provides rough designations
for all commonly occurring deposits, the dominant component
being used to describe the deposit as a whole, with the possible
addition of less prominent, yet characteristic elements, e.g. Limus
detrituosus + L. calcareus & Delrilus granosus (fine detritus gyttja
containing lake marl and some coarse detritus). If the deposit is
composed of two elements in equal quantities, this may be ex-
pressed by a hyphen: Limus delrituosus-Delritus granosus (coarse
detritus gyttja); if both elements belong to the same group, the group
name need not be repeated: Limus detrituosus-calcareus (marl gvttja).

F. Deposit Symbols.

In order to illustrate the proportional distribution of different
deposits on soil maps, in sections and section columns, various
depositsymbols are used. As a rule it is desirable that the symbol
should indicate not only the deposit itself, but also its age, genesis,
physical qualities, ete. The system of symbols used by v. Posrt
(GraNLUND & v. PosT 1926, Table 11) indicates not only the deposits,
but also the genetic system according to which they are arranged.
A further elaboration of this system was suggested by Fmeri &
Gams (1947), who introduced a system of classification based on
the conditions of humidity in the place of deposit, the symbols
thus indicating four main categories: 1) limnic sediments; 2) tel-
matic, 3) terrestrial, and 4) ombrogenous kinds of peat.

The characterization and classification of deposits, as suggested
in this thesis, make it possible to express the following features
through symbols:

1) The composition of deposits.

2) The degree of humicity.

3) The boundaries between strata.

4) The presence and thickness of laminations, whether these are

due to an annual cycle or not.

5) The physical nature of deposits.

In the formulation of symbols, it is desirable to express as many
features as possible at the same time, which is difficult in practice
without the loss of clarity. Therefore, if several essentially different
facts have to be stated about the same section, it will, as a rule,
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be necessary to make a number of co-ordinate section diagrams.
The svmbols here suggested were prepared in such a way that
it should be possible to express, simultaneously, the features
mentioned under points 1 to 4, by the reproduction of elongated
sections, as well as of section columns, whereas the symbols used
for the fifth property (physical conditions) may be regarded as
supplementary information about the section columns. Of course,
if required, the reproduction of a section may be based on one
single physical condition. By way of example, the symbol for
siceitas (the degree of dryness) may be used to illustrate conditions
in a lake showing very gradual transitions between water and firm
sediments.

In the choice of symbols, consideration has been shown, as far
as possible, for the principles suggested by Faerr & Gams (1937),
as well as for the symbols generally used in geological literature,
which, for all practical purposes, are identical with the symbols
introduced by v. Post (see, e.g. GraxrLUND & v. Post 1926, Table
11), and which conform to the system of Frert & Gams. — In
order to express the proportions of the components of the individual
deposits, all symbols have been divided into four degrees of density,
corresponding to values 1 to 4 in the 5-class scale according to
which the proportions of elements in deposits were estimated. If
an element has value 2, the corresponding symbol of density is 2;
traces expressed by the plus sign () are indicated by a symbol
of density = one half of density 1 — thus corresponding precisely
to the values of the formula stating the proportions of component
elements. — Similarly, the symbols used for elements not in-
cluded in the total have also been indicated in four degrees of
density. As these elements do not enter into the total of component
elements, their symbols are drawn across the symbols indicating
the deposits. This means that a deposit symbol appears only if it
is not covered by symbols indicating e.g. mollusc shells. — The
degree of humicity of a layer of peat is indicated by the linear
thickness of the symbol; since the index 0 expresses absence of
humification there will be 5 degrees of thickness. A similar illustration
is given of the proportions of gyttja and dy.

By juxtaposition of the symbols used for deposit components in
the degrees of density indicated by the class values of the elements
the deposit too is expressed by way of a symbol, which makes it
possible to ascertain the proportional composition of the deposit

4%



straightaway. Just as, in the characterization of deposits, it is not
necessary to use the whole range of the 5-class scale — the possible
alternatives being a 3-class scale (i.e. class values 0, 2 and 4), or a
2-class scale (i.e. values 0 and 4) — it is sufficient, when characteriz-
ing e.g. simplified sections, to use density symbols 2 and 4, or even
4 alone.

It cannot be denied that the elaboration of the compound symbols
suggested here is a laborious task requiring high-quality draughtsman-
ship. Consequently, attempts have been made to arrive at a quicker
and less expensive method of making section diagrams. If various
sheets of ready-made symbol compounds are used as a starting-
point, two ways are open: 1) the section to be reproduced may be
made by cutting out, and placing together, slips of paper on which
are printed the deposit symbols in question; or 2) in the production
of line-cuts, the deposit symbols required may be photographed
one by one, during which process the strata which are differently
composed are masked out (by being painted over).

Special Part.

A. Characterization on a 5-class Scale.

The values of the 5-class scale are: 0, 1, 2, 3, and 4. Traces are
indicated by the sign . The numerical values of the scale express
the estimation of 1) the physical properties, 2) the com-
ponent deposit elements, 3) the accessory elements, 4) the
degree of humicity. It should be noted that the scale does not
express exact proportions, but approximate values that may be
somewhat subjective. The class values are defined as follows:

Class value 0 — 0 — absence of.

h * 1 — 1/, — minor presence of.

h * 2 — 2/, — medium presence of.

= * 3 — 3/, — major presence of.

“ * 4 — 4/, — maximum — or sole — presence of.
Traces + — =1/g— slight presence of.

In the category physical properties, 4 denotes maximum
presence of the quality concerned, whereas 0 denotes corresponding
absence; e.g.: nigror (degree of darkness) 4 indicates a black, or
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blackish soil, while nigror 0 indicates that the soil is white or
whitish. — As for deposit elements and accessory elements,
4 indicates the sole presence of the element in question, which,
however, does not preclude the presence of traces of other elements,
whereas 0 indicates absence of the element. — In case of humicity,
4 indicates total disintegration, wherecas 0 indicates that disintegra-
tion processes have not yet begun.

B. Physical Properties.

Under this heading the following features will be discussed:
nigror, the degree of darkness; stratificatio, the degree af
stratification; elasticitas, the degree of elasticity; and siccitas,
the degree of dryness, all estimated on the 5-class scale. For practical
reasons, we include here also limes, i.e. the character of the border
between one deposit and another. — Of course other properties,
besides those mentioned here, may be considered in the description
of deposits. Accordingly, in the descriptions, we have always recorded
colour, color, and under structura (including stratificatio,
stratification) we have described not only purely structural features,
as c.g. the presence of cyclothemata (i.e. minor layers within a
stratum, possibly including varves), but also such properties as
plasticity, cohesion, adhesion, cte.

nig. — nigror (Table II) — degree of darkness. — A section

desceribed by means of the symbols for nigror, corresponds

in principle to a photograph with five shades of darkness,

provided that the photograph reproduces the colours with the

degree of darkness with which they are distinguished by the

human eye.

nig. 0 indicates the lightest shades occurring in deposits, e.g.
clear quartz sand; lake marl.

nig. 1 indicates light shades, e.g. marl gyttja, calcareous clay.

nig. 2 indicates medium shades, e.g. coarse detritus gvttja,
fresh swamp peat, weathered moraine clay.

nig. 3 indicates dark shades, e.g. coarse detritus gvttja con-
taining dy; partly decayed swamp peat.

nig. 4 indicates the darkest shades occurring in deposits, e.g.
dy, completely disintegrated sphagnum peat, Dryopteris
peat.
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strf. — stratificatio (Table II) — the degree of stratification
— indicates stratified structure, whether this manifests itself
in the ease with which the deposit splits horizontally, in the
horizontal position of macro-detritus, or in the division of
the deposit into minor layers (varved or cyclothematic struc-
ture, see below.).

strf. 0 indicates complete homogeneity of the deposit in
question, or (and) that the deposit breaks with equal
ease in all directions.

strf. 1 to 3 indicates intermediate stages between strf. 0 and 4.

strf. 4 indicates that the deposit in question consists of very
thin minor layers, or (and) that it splits very easily
in very thin horizontal layers.

elas. — elasticitas (Table II) — the degree of elasticity. By
the elasticity of a deposit is meant its ability to regain its
original form after being exposed to pressure, squeezing,
or bending; the greater its power of resistance, the greater
its degree of elasticity. This means that fresh swamp peat,
as well as certain kinds of algae gyttja, possess great elasticity,
whereas plastic clay, and sand, have none.

elas. 0 indicates total absence of elasticity: e.g. plastic clay,
sand, diatom deposits, fen peat, completely dis-
integrated swamp peat.

elas. 1 to 3indicates intermediate stages between elas. 0 and 4.

elas. 4 indicates the highest degree of elasticity occurring
in deposits, e.g. fresh sphagnum peat, swamp peat,
cvanophyceous gyttja.

sicc. — siccitas (Table II) — the degree of dryness — corre-

sponds exactly to the “blothetsgrad” (degree of softness)

advanced by v. Posrt in five classes: By to By (GRaNLUND & V.

Post 1926, p. 30 and p. 47), only that here the basis of

classification is dryness (dry substance), not humidity (water).

The correspondence between the two systems will appear

from the following formulation:

sicc. 0 (= v. PosT B;): clear water.

sice. 1 (= v. Post By): deposit thoroughly saturated with
water, its consistency being very soft, or like thick
gruel.



sice. 2 (= v. Post By): deposit saturated with water, i.e.
the condition in which deposits normally occur below
the ground water level. It should be noted that the
percentage of water content may vary considerably in
different deposits having sice. 2.

sice. 3 (= v. PosT By): deposit not saturated with water.

sicec. 4 (= v. Post By): deposit air-dry. An air-dry deposit
always feels warm, whereas a moist deposit feels cold.

color — color — colour. The spectral colour of a deposit often
reveals essential facts regarding composition, condition, etc.,
and should always be carefully observed.

struc. — structura — structure. Under this head it is recorded
whether the deposit is homogeneous or heterogeneous;
whether it is granular, laminar, fibrous, or felted, etc.
Plasticity, cohesion, and the like, may also be recorded here.
— At times a deposit may consist of a number of minor
lavers within which, from bottom to top, the proportion of

component elements alternates, e.g. sand — sandy clay —
clay, or lake marl — lake marl containing gvttja — gvttja,

etc. Such minor layers are called cyclothems, and the
structure is called evelothematic structure. If the single
layvers are formed within one year, they are called varved,
and the structure, varved structure. As a rule it will be
difficult to reproduce such details except in a large-scale
diagram. If two, or more, minor layers are drawn on a
certain scale, in such a way that the alternation of the pro-
portion of components is illustrated, and these “enlarged”
minor layers are separated by horizontal lines consisting of
1) dots, the number of which indicates the thickness of the
cyvelothems by a given unit of measurement, and 2) strokes
indicating the unit of measurement — one stroke = mm
(millimetres), two strokes = cm (centimetres), ete. — it will
be possible to express the presence, composition, and thick-
ness of cyclothems or varved lavers (see Table II, crassi-
tudo cyclothematis).

lim. — limes (Table I1) — boundary. A boundary appears be-
tween two strata which are different as regards physical con-
ditions, colour, composition, etc. The smaller the zone of
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humo.

mixture between the two deposits, the more well-defined the
boundary. It should be noted that a knife-edged boundary
may separate two strata which are but slightly different, just
as two widely different strata, through mixing within the zone
of contact, may be separated by a diffuse boundary. Simi-
larly, a knife-edged boundary may often have an irregular
winding course. — The varying sharpness of a boundary
may be indicated in this way:

lim. 0 — boundary area >1 cm.

lim. 1 —diffusus — boundary area <1 ¢m and >2 mm.
lim. 2 —conspicuus —boundary area <2 mm and >1 mm.
lim. 3 —manifestus —boundaryarea <1 mm and >0.5mm.
lim. 4 —acutus — boundary area <0.5 mm.

As a rule it will be useful always to make a note of the
upper limit of a deposit: limes superior — lim. sup.

C. Humicity.

— humositas — the degree of humicity — indicates
the disintegration, or the degree of decomposition observable
in the organic substance of all kinds of Turfa, and is ex-
pressed by an index, e.g. Turfa Sphagni®. Corresponding
indexes are used to characterize the stages between Limus
detrituosus and L. humosus (see below, p. 63). In determining
the degree of humicity, the “squeezing method” of v. Post
(1924, p. 291) is used, adapted to the 5-class scale of the
present thesis.
humo. 0 (= v. Post H; & ,) — plant structure fresh and
well-preserved, no homogeneous ground substance
present. A lump of peat, when squeezed in the hand,
vields clear, colourless water.
humo. 1 (= v. Post Hy & ;) — plant structure well-preserved,
homogeneous ground substance present in slight
quantity. Squeezing yields more or less dark-
coloured, perhaps turbid, water. One-fourth, at
most, of the mass is squeezed out between the
fingers, in the form of a homogeneous ground sub-
stance.



1

,
~1

10.

humo. 2 (= v. Post H; & ;) — plant structure partly de-
cayed, though distinct. Squeezing yields up to half
the mass in the form of a homogeneous substance.

humo. 3 (= v. Post H; & ¢) — plant structure in advanced
stage of decay, and indistinct. Squeezing yields up
to three-fourths of the mass in the form of a homo-
geneous ground substance.

humo. 4 (= v. Post Hy & ) — plant structure hardly
discernible, or completely absent. By squeezing, the
whole of the peat mass, or nearly the whole of it,
passes out between the fingers.

D. Component Deposit Elements.
Substantia humosa.

Sh — Substantia humosa (Table III) — humous substance,
consists of completely disintegrated, or nearly disintegrated,
or decomposed, organic substances or precipitated humic
acids, and appears as a dark or blackish homogeneous sub-
stance without macroscopic structure. When the deposit is
heated with KOH, this liquid will become brown or blackish
brown. If, by investigations in the field, it cannot be ascer-
tained whether a given deposit, or part of it, is Limus humosus
(dy, or gel-mud), completely disintegrated Turfa (peat),
completely disintegrated or decomposed Detritus (deposit
containing small fragments of plants), or Limus detrituosus
(detritus gyttja), the deposit (or partofit) may be characterized
as Substantia humosa (c¢f. Humicity, p. 56 and Turfa, p. 58).

Svmbol: thick, horizontal small strokes, in accordance with
the fact that the soil must normally be supposed to be of
terrestrial origin (cf. Faerr & Gams 1937), as well as with
the fact that, according to definition, the degree of humicity
is 4 (see below, p. 58).

1. Turfa.®)

Turfa is of macroscopic structure, and may consist of mosses,
or of roots of woody or herbaceous plants. Stumps, trunks, stems,

#) Turfa, denoling a component element, should not be confused with peat (Dan.:
torv; Germ.: Torf), even though the element most often forms an essential part of peat.
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ete. belong to Turfa if connected with the root system. — According
as Turfa is made up of mosses, ligneous, or herbaceous plants,
distinction may be made between 7. bryophytica, T. lignosa, and
T. herbacea, each of which may be subdivided according to the
genera and species of the dominant fossil plants.

From the genetic classification of peat formations put forward
by v. Post (GranrLunxp & v. Post 1926, p. 63—64), the following
kinds of peat can be distinguished: Turfa limnosa, T. telmatica, and
T. terrestris. These are characterized by the conditions of humidity,
and the quantity of oxygen admitted in the place of formation, i.e.
in lakes, swamps, and moist soils respectively. In practice this
means that e.g. 7. limnosa is non-, or but slightly, humified, while,
as a rule, T. telmatica is semi-humified, and 7. flerrestris is nearly
always highly humified. Humified Turfa may be characterized in
two ways, either 1) through the degree of humicity (humositas,
see above, p. 56), or 2) as the proportion of Substantia humosa (see
p.57) and Turfa (humositas 0), the class value of Substantia humosa
corresponding to the index stating the degree of humositas. e.g.
Turfa® = 7°3 + Sh 1; Turfa*> = T° 2 + Sh 2, etc. — The use of
the second formulation signifies that the question of humicity (the
degree of humositas) has not been considered.

The symbols used are, for 7. bryophytica: horizontal wave-
lines or horizontal strokes furnished with curves; for 7. lignosa:
horizontal rows of V-signs; and for 7. herbacea: vertical strokes,
or short small strokes. In this choice of symbols, as great consideration
as possible has been shown, partly for the symbols commonly used,
partly for the genetic principle underlying the nomenclature of
Faxerr & Gams (1937, p. 12). — Inecreasing degrees of humositas
are shown by increasing the thickness of the strokes.

Tb-* — T. bryophytica (Tables III and IV) — moss peat consists
of the protonema, rhizoids, stems, leaves, etc., of mosses.
According to the kinds of moss of which the deposit is com-
posed, the latter may be subdivided into e.g. T. Sphagni,
T. hypnacea, T. Polytrichi, etc. Of these, T. Sphagni is by
far the commonest. — In non-disintegrated condition, 7.
bryophytica is highly elastic and, as a rule, of fresh whitish
green or darker, greenish colour; besides, the moss plants
are often surprisingly well-preserved. In case of increasing
humositas the colour will become brownish yvellow, brown



and, finally, blackish brown; at the same time the structure
of the plant disappears, being replaced by a brown or
blackish homogencous substance; also, the elastic quality
disappears. In case of high humositas, 7. bryophytica may
be hard to discern; vet, as a rule, it is possible to distinguish
the sub-category of 7. Sphagni owing to the granular-scaly
character of its structure; also, the tough stems of certain
mosses will often be preserved.

Svmbol: horizontal S-shaped lines; for 7. Sphagni the
intermittent wave-line has been retained, and for 7. Sphagni
cuspidati the unbroken wave-line (c¢f. GranrLunp & v. Post
1926, Table 11). A further classification may be obtained by
varving the shape of the lines, e.g. through adding dots and
small strokes, or — as done by Faigrr & Gams for sphagnum
peat — by incorporating the initial letter of the species in
the symbol, e.g. f for Sphagnum fuscum, 1 for S. imbricatum,
cte.

TI-* — T. lignosa (Table V) consists of the root systems of woody
plants (radices lignosae) — and of stumps (stirpes),
trunks (trunci), branches (rami), ete., connected with the
roots. According to what kinds of woody plants the roots
originate from, the deposit may be subdivided into e.g.
T. Alni (peat composed of alder-roots), 7. Beluli (peat com-
posed of birch-roots), T. Callunae (peat composed of heather-
roots). — When fresh, the roots are immediately discernible,
in case of increasing humositas the wood moulders, and
at last only the partly decayved bark of roots or stumps is
visible. Normally, such a specimen of completely humified
T. lignosa will be very dark brown or blackish brown; it
has no elasticity, and is highly greasy and adhesive. — A
deposit consisting of a homogeneous, blackish humous sub-
stance in which only a little bark of ligneous roots is found,
should be classed with 7. lignosa*, regardless of the fact
that it may contain e.g. totally humified 7. herbacea. If
ligneous as well as herbaceous root systems are found in
highly decomposed Turfa, it will, as a rule, be impossible
to determine the proportional presence of the two elements
(7. lignosa and T. herbacea) in the homogeneous black sub-
stance. In that case, the proportion of the two elements may



10.

Tho—* —

60

be indicated by means of the discernible non-disintegrated
remains, to the effect that the elements are granted such a
degree of humicity as may seem justifiable from their dis-
cernible parts. — However, it is also possible to indicate the
proportion of Substantia humosa and the discernible parts of
the ligneous and the herbaceous root system (7. lignosa and
T. herbacea) respectively, cf. p. 58. — In practice it has
proved profitable to keep the minor degrees of humicity of
T. lignosa apart from the total of component elements, so
that the deposit minus ligneous roots is characterized in the
usual way, and the occurrence of ligneous roots — in the
deposit plus ligneous roots — is given in a bracket [] according
to the 5-class scale (see p. 48).

Symbol: horizontal rows of V-signs in accordance with the
usual symbol for forest carr-peat (GraxLunxp & v. PosT 1926,
Table 11; FaEerr & Gams 1947, p. 280). In contrast to the
practice of Faerr & Gams (1937, p. 280), capital letters —
not pollen symbols — are preferred to characterize sub-
divisions of 7. lignosa, ¢.g. A’s inserted between — or possibly
even replacing, V's, for T. Alni, B’s for T. Betuli, etc. — In
case of increasing humicity, the V's (and, of course, the A’s,
B’s, ete.) are made heavier. — If 7. lignosa is kept apart from
the total of component elements, the roots are inserted directly
on the sections (Table X), or they are specifically indicated
by section columns (p. 68 and Table XI).

T. herbacea (Table V) consists of the root systems of
herbaceous plants (radices herbaceae), intertwined root-
lets (radices intertextae), and rhizomes (rhizomi), —
and of stems (caules), leaves (foliae), ete., connected with
the roots. — According to what herbaceous plants the roots
originate from, the element may be subdivided into e.g.
T. Dryopleridis, T. Menyanthis, T. Phragmitis, etc. — In case
of low humicity the deposit is, as a rule, pale yellow or
brownish vellow, highly felted, and elastic, reminding in
consistency of a sponge — if humicity is high, the colour
changes to a darker brown or blackish brown; roots and
rhizomes disintegrate and are replaced by a dark-coloured
homogeneous ground substance; at the same time elasticity
disappears. T. herbacea with humicity 4 is difficult to identify,
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as it is easily mistaken for 7. bryophytica and T. lignosa
with the same degree of humicity. If in a specimen of Turfa*
of this description only traces of highly disintegrated herba-
ceous roots or rhizomes are found, it should be classed with
T. herbacea (cf. p. 59). As in the case of T lignosa, the degree
of humicity may be expressed as the proportion of Substantia
humosa and T. herbacea (see p. 58).

Symbol: short vertical strokes, made thicker in case of
increasing humicity. Humicity 4 is particularly emphasized
and consists of thick vertical lines. — By making the vertical
strokes longer and providing them with small strokes or (and)
dots, it is possible to express subdivisions within the deposit.
A number of examples of this are given in Tables VI and VII.

II. Detritus.

Detritus consists of fragments, varying in size, of the super-
terranean parts of plants, thus forming a contrast to Turfa,
which consists of the root system, and superterranean parts connected
with the roots. — Detritus may be subdivided into three groups:
1) D. lignosus, parts of wood and bark; 2) D. herbosus, herbaceous
plant portions, and 3) D). granosus, comprising fragments < 2 mm
and > 0.1 mm of wood and bark, as well as of herbaceous parts of
plants. — Like Turfa, Detritus may decompose, or disintegrate; in
practice, however, it is difficult to ascertain the degree of humicity,
because occurring “dy-like substance” may just as well have
penetrated from without as be due to humifying processes in situ.
Similarly, where Detritus and Turfa appear together, it will be
impossible to ascertain separate degrees of humicity of either of
the two components. Accordingly, no degrees of humicity are
indicated for Defritus. For use in genetic classification, if wanted,
it will of course be valuable to make observations of the state of
preservation within the parts of which Detritus is composed.

Symbol: small strokes neither vertical nor horizontal (cf. Grax-
Luxp & v. Post 1926, Table 11, Svamtorv, and Frerr & Gams
1937, p. 280, Schwemmtort).

Dl — D. lignosus (Table VIII) — fragments of wood and bark
> 2 mm; e.g. trunks (trunci), wood (lignum), bark
(cortex), branches (rami), twigs (ramulae), pine cones
(strobili), ete.



10. 62

Symbol: heavily drawn small strokes (small rectangles). —
If it is desirable to distinguish between different size categories
of D. lignosus, such sub-categories may be indicated by
rarying the length of the strokes. If necessary, parts of
D. lignosus may be indicated by means of the special symbols
for wood (lignum) and bark (cortex) which are shown
in Table X.

Dh — D. herbosus (Table VIII) — fragments of herbaceous plants,
or parts of plants > 2 mm. Examples: stems (caules),
leaves (foliae), leaf-stalks of Dryopteris, etc.

Symbol: heavy, cuneiform small strokes. If required,
divisions into different size categories of ). herbosus may be
indicated by varying the length of the strokes.

Dg — D. granosus (Table VIII) — parts of ligneous and herba-
ceous plants << 2 mm > 0.1 mm, besides non-determinable
animal fossils, or parts of fossils, of the same size category.

Svmbol: thin small strokes.

III. Limus.

By Limus is meant a mudlike, homogeneous, non-plastic (see
p- 65) deposit, consisting of particles or colloids < 0.1 mm; conse-
quently its structure is not macroscopic. The following components
may be found in Limus: micro-organisms and fragments of plants
and animals, besides decomposition products of these, including
humus; siliceous skeletons of plants as well as of animals; besides,

marl mud and ochre. — The categories mentioned form a basis of
division into the following groups: L. detrituosus, L. humosus, L.
siliceus organogenes, L. calcareus, and L. ferrugineus. — In addition

to these, further categories of Limus may be established, if needed,
e.g. non-hardened layers of ferrous carbonate: L. ferrocarbonali, ete.
Svmbol: cross hatching (+) or ( X)), possibly also dots.

Ld° — L. detrituosus (Table VIII) — is a homogeneous soil, as a
rule highly elastic, non-greasy, non-adhesive, consisting of
more or less decayed and decomposed micro-organisms, or
parts of higher plants < 0.1 mm. The organic material may
consist of e.g. fragments of Phanerogamae, vascular crypto-
gams, and mosses (cf. coarse Detritus gyttja, GRANLUND

& v. Post 1926, p. 49, and Luxpquist 1927, p. 63); such
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algae as Scenedesmus, Pediastrum, Botryococcus, Lyngbya, ete.
(cf. Alggvttja (= algae gyttja), GraxrLuxp & v. Post 1926,
p. 49, and Luxbpquist 1927, p. 39), besides Desmidiaceae,
chitin remains, cte. The nature of the organic material of
which L. detrituosus is composed, may be used as a basis
of further classification, which, however, will be difficult to
perform without a microscope. The colour is variable, but
as a rule it is light, with greyish, vellowish, greenish, and
reddish shades. However, if blue-green algae (Cyanophyceae)
dominate, the colour may become intensely red or green.
The deposit often becomes darker under the influence of
oxygen. In case of drying up, the colour becomes lighter,
and the deposit shrinks considerably. Heating with KOH may
make this liquid faintly greenish or yvellowish.

Svmbol: cross hatching ( %) with thin lines.

Ld*(Lh) — L. humosus (Table VIII) — is a homogeneous deposit
element, sometimes slightly gritty, as a rule little eclastic,
often very greasy and adhesive, consisting of humous sub-
stance. The colour is dark brown, or nearly black, and may
have a faintly greenish tinge; in case of drying up, the
element shrinks considerably, while the colour does not be-
come appreciably lighter. Heating with KOH virtually dis-
solves the element, and the liquid acquires an opaque dark
brown colour. L. humosus is distinguishable from highly
humified Turfa, by its absence of partly decayed roots (cf.
Dy, GrRaxrLunp & v. Post 1926, p. 50, and Lu~xpquisT 1927,
p. 62).

Svmbol: cross hatching ( ) with thick lines.

As mentioned above (p. 57) L. humosus is composed fundamentally of
Substantia humosa. The fact that L. humosus has nevertheless been retained
as an independent element, is due to Iwo reasons: 1) in order to provide
a genelic characterization of humous formations, it is useful to be able to
distinguish between the humification products of Turfa and the humous
substances sedimented in water: “dy” (L. humosus) — another point is that
in the field this distinction may often be an extremely difficult job; 2) as
a rule, humous substances are more or less integral constituents of “gyttja”™
(L. detrituosus --|— L. humosus); accordingly, it will be useful if the
quantity of humous substances in gyttja may be characterized, as it is
done in the case of Turfa, by adding an index for L. defrituosus, as well
as by increasing the thickness of the stroke according to the increase of
humic content.



10. 64

The following proportions of L. delrituosus and L. humosus have been
distinguished (cf. Table VIII):

Ld" — L. detrituosus cum humo — L. detrituosus 3 -~ Substantia humosa 1.
Colour light with yellowish or brownish tinge. Becomes little darker
when exposed to air, but regains lighter shade by drying up; elas.
usually c. 3, nig. 1.

Ld?* — L. humoso-detrituosus — L. delrituosus 2 - Substantia humosa 2.
Colour light, brownish yellow, or reddish brown. Often becomes
much darker when exposed to air, but regains lighter shade by
drying up; elas. usually c. 2, nig. 2.

Ld?* — L. humosus cum detritu — L. delrituosus 1 -~ Substantia humosa 3.
Colour dark brown or reddish brown. Becomes liltle darker when
exposed lo air, regains but slightly lighter shade by drying up; elas.
usually c. 1, nig. 3.

Lso — L. siliceus organogenes (Table IX) — is a homogeneous
deposit element consisting of siliceous skeletons of plants or
of animals. Examples of this are, above all, skeletons of
diatoms and Radiolaria. When moist, the deposit is com-
paratively heavy, inelastic, and of greyish white colour. By
drying up, which involves only a slight decrease of the cubic
content, the deposit becomes extremely light of weight, and
assumes a very pale, often chalk-white colour; in this con-
dition it easily crumbles to fine dust. Between the teeth the
deposit feels like a grinding powder of great fineness. It is
not soluble in hydrochloric acid. — Whereas L. siliceus
organogenes is very characteristic and easy to distinguish
when it makes up the sole, or, at least, the most dominant
element of a deposit, it is much more difficult to identify
when it makes up only a slight portion of the deposit. If there
is some reason to assume that the element occurs in a deposit,
e.g. in connection with L. detrituosus, this may be expressed
as follows: L. detrituosus (4 Lso?).

Symbol: cross hatching (+) with thin lines.

Lc — L. calcareus (Table IX) — is a non-indurated, usually homo-
geneous soil, consisting of calcium carbonate (CaCOj), which
may be of organic as well as of mineral origin. The basic
substance varies from dense and completely homogeneous,
to laminar, gritty or fine-grained structure. — Elasticity is
extremely slight. — When moist, L. calcareus is greyish



white and comparatively heavy; when dry, it is chalk-white
and, as a rule, very light. Drying up hardly involves any
shrinking at all. — It is easily distinguished from L. siliceus
organogenes by being soluble in dilute hydrochloric acid
(HCI). Even slight quantities of this element in a deposit
may be demonstrated by the effervescence produced by a
drop of hydrochloric acid. — A deposit should be classed as
L. calcareus only in so far as it can be easily crushed between
the fingers, both when moist and when dry. — It should be
noted that hardened calcareous grains > 0.1 mm are classed
as Grana (cf. p. 66).
Symbol: heavily drawn U's.

Lf — L. ferrugineus (Table IX) — is a non-indurated, homogencous
soil, consisting of iron oxides which may be of organic, as
well as of mineral origin. The iron may be bivalent, the
colour blackish, bluish, or greenish — or trivalent, in which
case the shades vary from yellow to reddish and blackish
brown. Drying up as a rule involves a lighter colour, whereas
there is hardly any shrinking. The element is non-elastic. —
Only such iron oxides as are casily crushed between the
fingers, both when moist and when dry, should be classed as
L. ferrugineus. — If hardened iron oxides appear as grains
> (.1 mm, these grains are classed as Grana (e.g. Bog iron
ore, WESENBERG-LUuND 1901, p. 79 f.).

Symbol: asterisks.

IV. Argilla.

Argilla consists of mineral particles < 0.06 mm; thus like Limus,
it has no visible grainy structure. Argilla is distinguishable [rom
Limus siliceus organogenes and L. ferrugineus, for which it might
be mistaken, by being comparatively heavy in dry condition, and
by its more or less pronounced plastic qualities when moist (i. e. the
ability to assume and retain a shape attained by pressure). — Unlike
Grana (see below, p. 66), Argilla after drying up is coherent and
comparatively solid.

Symbol: L’s (cf. GRaxLunp & v. Post 1926, Table 11).

As — A. steatodes (Table IX) — consists of colloids or grains < 0.002
mm; it becomes hard as stone when dried up, and has pro-
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nounced plastic qualities when moist. As a rule the colour
is dark. — Unlike A. granosa (see below), A. steatodes may
be rolled into threads = 2 mm in diameter (ATTERBERG,

quoted from ExsTrOM 1926, p. 122).
Symbol: heavy type L’s.

Ag — A. granosa (Table IX) — consists of grains, the size of which
ranges from 0.06 to 0.002 mm. The soil remains coherent
when dried up; however, the surface is easily rubbed into
dust, and the substance is fairly easily crushed between the
fingers. Plasticity slight (cf. above). Colour usually light.

Svmbol: thin L’s.

V. Grana.

Grana consist of solid particles > 0.06 mm which may be of
mineral origin, e.g. grains of quartz, felspar, basalt, bog iron ore,
ete., or of organic origin, e.g. grains of Muschel-kalk, Danian lime,
coal, anthracite, etc. — In dry condition, a deposit of Grana is
non-coherent, or but slightly coherent. The single grains may be
directly observed with a strong magnifyving-glass, or they feel like
grains between the teeth. — Grana are grouped according to the
size of the grains (cf. EksTrROM 1926, p. 15).

Syvmbol: dots, points, or circles.

(ia — G. arenosa (Table IX) — 0.06 to 0.6 mm. Grains are clearly
seen with the naked eye or a good magnifving-glass.
Syvmbol: medium-sized points.

(s — (. saburralia (Table IX) — 0.6 to 2 mm.
Symbol: large points.

(ig(min.) — G. glareosa minora (Table IX) — 2 to 6 mm.
Symbol: small circles.

Gg(maj.) — G. glareosa majora (Table IX) — 6 to 20 mm.

Svmbol: large circles.

E. Accessory Elements.
As mentioned in the General Part (p. 46) it is, in the final analysis,
a matter of definition what should be classed as component
deposit elements, and what should be kept apart under the term
accessory elements. Nevertheless it is obvious that whereas
component elements are, on the whole, well-defined because theyv
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generally appear as — or arce inlegral parts of — deposits, accessory
clements are a very heterogeneous group, the single elements of
which form or dominate a deposit only very occasionally. Conse-
quently it is very difficult to define clearly what elements should
he included in this thesis. Two eclements, however, are of such
frequent occurrence that they must be included here as a matter
of course, viz. shells of molluses (bivalves and univalves) and
wood in the form of trunks, stumps, ete. Apart from that, the
investigation of accessory elements will, presumably, be reserved
for more special fields of research. However, as the present thesis
was composed first of all for use in investigations within the field of
archacological bog geology, it would seem reasonable to include
in the account such categories of accessory elements as are of in-
terest in this respect, c.g. remnants of flint, bones, pottery, and
charcoal. — On page 48, an account is given of the estimation of
accessory elements according to the 5-class scale.

1. Testae molluscorum
el

particulac testarum molluscorum.

To this category belong shells, and parts of shells, of molluses
(Mollusca) >>0.1 mm. Molluscs comprise the following groups: cuttle-
fish (Cephalopoda), bivalves (Bivalva), snails (Gastropoda), tooth
shells (Scaphopoda), and chitons (Amphineura). — IFurther dillerentia-
tion is possible: a) according to these five zoological classes;
b) according to modes of life: terrestrial and aquatic animals,
the latter according to whether they live in fresh, brackish, or salt
waler; ¢) according to the mode of deposition: whether they
lived in the place of deposit, or were washed in, or occur in heaps
accumulated by human beings, ete. — Here, for practical reasons,
molluse shells have been divided into two groups (cf. details under
the heading: Rudimenta culturae, p. 69):

test (moll.) — testae molluscorum — entire molluse shells = 0.1
mimn.

part.test.(moll.) — particulae testarum molluscorum — frag-
ments of molluse shells > 0.1 mm.

Svmbol: for test. (moll.): spiral with one ring; for part.
test. (moll.): spiral with a half-ring.
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2 Stirpes, trunci et rami,
radices lignosae, cortex.

Even if (ree roots and fragments of branches, twigs, and bark,
have been classed among component deposit elements as Turfa
lignosa and Detrilus lignosus respectively, it will often be useful to
be able to keep these two elements apart from the total of component
elements, particularly in cases where they occur in slight quantities,
and are only slightly decomposed (cf. p. 60, and see p. 48, where
estimation according to the 5-class scale is mentioned). The value
of more explicit definitions is particularly obvious in cases where
the elements in question may, with some justice, be regarded as
foreign bodies in a deposit. — Distinction has been made between
the following categories:
stirp. — stirpes (Table X) — stumps, of alder (stirpes alni),

birch (stirpes betulae), and pine (stirpes pini), res-
pectively.

The symbols, formulated by v. Post (GraxrLuxp & v. Post
1926, Table 11), may be used to illustrate stump layers in
the reproduction of sections.

® to ® —trunci et rami (Table X) — trunks, branches, and twigs.
It is possible to show these in cross section (sectio transver-
salis), or in longitudinal section (sectio longitudinalis);
besides, Roman numerals I to IV may be used to indicale
thickness: I = < 5 mm; Il = 5 to 20mm; III = 20 to 50 mm;
IV = =50 mm. — The occurrence of each single size category
may be estimated by means of the 5-class scale (ef. pp. 48 and
52). In the reproduction of sections in which trunci and
rami occur, these are simply inserted in the dimensions
required. In case of section columns, the same method may be
used even if, here, the presence of trunci and rami may be
indicated more roughly through a hatched curve proceeding
from the left side of, and moving across, the column, in such
a way that class value 4 = the breadth of the section column
(see Table XI).

@ to @ —radices lignosae (Table X) — roots of ligneous plants.
These may be shown in cross section (sectio transversalis),
or in longitudinal section (sectio longitudinalis); besides,
Roman numerals I to IV may be used to indicate thickness:
1 = <5 mmy; I1 = 5t0 20 mm: I = 2010 50 muoy; TV = =50
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mm. —— The occurrence of each single size category may be
estimated by means of the 5-class scale (¢f. pp. 48, and 52). —
In the reproduction of sections in which radices lignosae
occur, these are simply inserted in the dimensions required.
In case of section columns, the same method may be used
even if, here, the presence of radices lignosae may be
indicated more roughly through a hatched curve proceeding
from the right side of, and moving across, the column, in such
a way that class value 4 — the breadth of the section column
(see Table XI).

cort. — cortex (Table X) — bark. Bark may also be shown in
section (seclio).

3. Rudimenta culturaec.

In bog-gcological investigations in connection with the discoveries
ol antiquities, it is vitally important to place the remnants of human
culture correctly in the sequence of geological strata, and it is
equally important that these details should be illustrated with
adequate clarity in the section diagrams. As it has proved difficult to
make black-and-white symbols stand out clearly against the geologi-
cal system of symbols used in the present thesis, it has been neces-
sary to use colours in the making of symbols indicating cultural re-
mains: worked flint: red; bones, teeth, antler: green; pottery, and
baked clay generally: blue; metals, slags, ete.: yellow; stones are
hatched. — In all these cases it is possible to indicate cach single
category through a syvmbol, or to reproduce the outlines in the
projection concerned, and on the scale of the diagram. Tools, ete.,
may be emphasized through an outline of special thickness; and a
special system of hatching, or other marking, may indicate that the
objectls described have been exposed to heat (igne affectum = ex-
posed to baking). — The elaboration of a serviceable large scale svstem
of symbols for cultural remains, would in itself be an enormous task.
Thesystem given below has met the requirements arising in connection
with the investigations of this thesis; and it seems reasonable that
the svstem may be further developed along the lines here suggested
(c¢f. Table XII).

a; — lapis — stone.
a, — lapis contusus — crushed stone, e.g. felspar grains for
tempering the pottery.
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lapis fragmentosus — stone artificially cleft into parts.

a, — lapis arte formatus — stone shaped to serve a purpose.

Cg

silex difissus — any kind of cleft flint: blades, splits, chips,
disks, refuse, etc. — Non-shaped or non-cleft flint is classed
as lapis = stone.

silex arte formatus — artifact made of lint.

os, dens, cornu cervi — bone, tooth, antler.

os piscis — fish-bone.

os (dens, cornu cervi) arte formatus — artifact made of
bone, (tooth, antler).

lignum — wood.

-lignum arte formatum — wood cut into shape.

ceramus -— carthen pot, potsherd.

-ceramus decoratus — ecarthen pot, or potsherd with

decorations which may be painted, engraved, pressed into
the wet clay, pasted on, ete.

interlitum argilla (igne affectum) baked wattle and
daub. For non-baked wattle and daub the symbol for clay
is used (cf. p. 65).

scoria ferri — iron slag.

metallum — metal of any kind.

metallum arte formatum — metal shaped to serve a
purpose.

Certain cultural remains occur in such quantities that it is useful to

indicate the frequency of their occurrence in a given deposit by means

of the 5-class scale; this applies to the following (see Table XIIT):

anth. — anthrax — charcoal.

fr.cort., sec. — fragmenta corticis, sectio — fragments of bark

(in section).

re.quisq., congl. — residua quisquiliarum, conglutinata —

cemented kitchen-midden. Such deposits occur, and consist
of charcoal, flint refuse, potsherds, ete., cemented from
disintegrated and re-precipitated calcarcous bone elements.

ac.test.moll. — acervus testarum molluscorum — pile of

mollusc shells.
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4. Miscellaneous.

A special symbol has been used for strata disturbed by digging,
ploughing, and the like (= stratum confusum, Table XIII).

The following symbols and abbreviations have been used to
indicate, in diagrams and secctions, those places where samples
have been taken for analvses of pollen and diatoms, ecte. (see
Table XIII):

D — Locus descriptionis elementorum stratorum — point
in a section where the single strata have been deseribed
according to the system suggested in the present thesis. a, b,
¢, ... denote various points of this kind.

P FExemplum stratorum — point where samples of the
stratum have been taken for pollen analysis. 1, 2, 3,
denote various points of this kind.

I'v — IFossilia vegetabilia — point where samples have been
taken for the examination of vegetable macrofossils. 1, 2,
3, ... denote various points of this kind.

Diat — Diatomaceac — poinl where samples have been taken
for the examination of diatoms. 1, 2, 3, ... denote various

points of this kind.

FFa — Fossilia animalia — point where samples have been taken
for the examination of animal macrofossils. 1, 2, 3,
denote various points of this kind.
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Sh Subslantia humosa Humos substans, homogen mikroskopisk struktur.
Tho—+ T. bryophytica Mosser -i- /-~ humos substans.
T T. lignosa Vedplanters stubbe, rodder, rodfilt -+ /- samhorende stammer, stiengler, grene o.s.v.

I Turfa 4 /= humes substans.

po 5 Urters rodder, rodfilt, rhizomer | / = samhorende stengler, blade o. s. v.
Th—4 T'. herbacea Y 3 f .
/== humes substans.
DI D. lignosus Fragmenter af vedplanter > 2 mm.
4 Dh ). herbosus Fragmenter af urter > 2 i
11 Detrilus Di D. herbosu. agmenter af urter > 2 mm - -
Dy D. granosus Fragmenter af vedplanter, urler samt evl. al animalske fossiler (< mollusker)

< 2 mm > ca. 0,1 mm.

Planter og dyr (= diatomeer, kiselndle, kiselskeletter m. m. al organisk oprindelse)
L= L. detriluosus eller fragmenter af sddanne. Partikler < ca. 0,1 mm.
-+ /= humes substans.

Fiso Diatomeer, kiselnale, kiselskeletter m. m. af organisk oprindelse eller dele af sadanne.

HI Limus L. siliceus organogenes Pastilder < 68, 0.1 vih,
Le 1.. calcareus Kalk, ikke hewerdnet som kaikh}f, kalksten o. 1. Partikler < (‘:1.70,1 mn.
Lf T /k)r?llgiﬁeus Rust, ikke haerdnet. Partikler < ca. 0,1 mm. o o
1Y Avgifla As A. steatodes B ,errp_artikleir'< 0,002 mm. 7:77:; ;ﬂ . . -
Ag A. granosa Lerpartikler 0,06—0,002 mm.
Ga . arenosa Mineralske purtikl(‘T‘ 0,6—0,06 mm. . )
V Grana Gs (i. saburralia Mineralske partikler 2,0—0,6 mm. a B
Gy (min.) (i. glareosa minora Mineralske partikler 6,0-—2,0 mm.
(ig (maj.) (. glareosa ,ml,’,j(,"" Mineralske partikler 20,0 6,0 mm. -
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I Turfa
The=

DI
Il Detritus 71)1,'
Dg

Ld"4

Lso

Le
| Lf
s
| Ag
G
| Gs
Gg (min.)
Gy (maj.)

I Limus

IV Argilla

YV Grana

Substantia humosa
7’1 bryophy!l ica

T. lignosa

T. herbacea

D, Ifg)nosus

D. herbosus

D. granosus

L. detrituosus

L. siliceus organogenes

L. calcareus
L, ferrugineus
A. slealodes

A. granosa
 G. arenosa
~G. saburralia
G. glareosa minora
G. gﬂ(u‘msa m(tjorrzri

Humous substance, homogeneous microscopic structure.

| Mosses -i-/— humous substance.

Stumps, roots, intertwined rootlets, of ligneous plants --/— trunks, stems, branches,
ete., connected with these.

-+ /— humous substance.

Roots, intertwined rootlets, rhizomes, of herbaceous plants -}-/— stems, leaves, ele.,
connected with these.

-t-/— humous substance.

Fragments of ligneous plants > 2 mm.

Fragments of herbaceous plants > 2 mm.

Fragments of ligneous and herbaceous plants, and, sometimes, of animal fossils
(except molluses) <2 mm > e¢. 0.1 mm.

Plants and animals (except diatoms, needles of spongi, siliceous skeletons, ele., of
organic origin), or fragments ol these. Particles < ¢. 0.1 mm. -+ /— humous substance.
Diatoms, needles of spongi, siliceous skeletons, ete., of organic origin, or parls of
these. Particles < ¢. 0.1 mm.

Marl. not hardened like caleareous tufa; lime and the like. Particles < ¢. 0.1 mm.
Rust, non-hardened. Particles <<

Particles of clay < 0.002 mm.
Particles of clay 0.06 to 0.002 mm.
Mineral particles 0.6 to 0.2 mm.

Mineral particles 2.0 {0 0.6 mm.

Mineral particles 6.0 to 2.0 mm.
Mineral particles 20.0 to 6.0 mm.

c. 0.1 mm.

B°d

PA MR AT "N

£

37

01

"q1 e



D.G.U. IV. Reekke. Bd. 3. Nr.
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strf. 4 stratificatio
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- _CFCUCIO'SO m. cyclothematis
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D.G.U. IV. Rekke. Bd. 3. Nr. 10. Tavle 1V.
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Turfa lignosa
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