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Summary of work;performed-ﬂ

{;'The tasks.descrthed'be]ow were compieted‘orzihittated dUrinQ;#;f}~“
| the year: | g | B R
A ?ff' 14:;Stud1es on hum1c substances through geo]og1c txme were com-‘
":;:p]eted by Dr. Togwel1 Jackson, a. paper on the subJect by ‘

'Jackson and C]oud was presented at a Sympos1um on Env1ron-f~

menta]hB‘ogeochem1stry (Logan, Utah 22 24 March ]973) and

T ,tﬁa‘]ong~paper on the subgect by Dr Jackson (now w1th the }ﬂ“

o wf@F1sher1es Research Board of Canada) 1s 1n press The main ;

- N

‘dﬁwifconclus1on of th1s work is that the 43 se]ected samp]es
.1;ana]yzed show secu]ar trends in the hum1c compos1t1on of
.ﬂ;sed1ments that may be corre?ated w1th other events, perhaps

in- b1ogeo1og1c evo]ut1on,-at about 3. 3, 2,11, and 0. 7 b1111on

| jhfyears beforevthe present. : ,'t;.ff“ i

1h75#i. ‘The benzene and hexane soluble portions“ofethé%benaeneimethanofgiA“

'”fh‘fl"” extracts from the same ‘standard su1te were ana]yzed for hydro-a
“carbons by Dr. Joe] Leventhal using a gas chromatograph B
simply as a check on prev1ous work by others The resu]ts

conf1rmed our Judgement that the maln conclus1on to be drawn

1'from such work was that this extractab]e port1on is probab]y
.not indigenous, and that future efforts shou]d be concentratedﬁ

"’4on the kerogen,: wh1ch offers better prospects that resu]ts=5£'
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CIII.

"‘{;fThese involve the steps listed be]ow

-materlals . f,ﬁf;f-,'"' Af_ngf "7fhv Aﬂf i~

-with others in the B1ogeo]ogy Clean Laboratory to f1nd a?"
fuseful pyro]yt1c techn1que and to app]y 1t to s1ng]e taxa of

'i_foss11 m1croorgan1sms or even 1nd1v1dua1 m1croorgan1sms
*G:AA}fiSample sealed in 3/16 ‘tube under vacuum; 300 C for

._frgs‘” Sample in pyroprobe quartz tube, pyrolyzed at 150

The most prom1s1ng procedures 1nvo]ve the pyroprobe quartz
: :tube and r1bbon at a range of temperatures,vus1ng a cap111ary'

"column ins the . 'C:;: Pre11m1nary resu]ts are as fo]]ows

-obta1ned will ref]ect the propertles of prlmary 1nd1genousf

,Exper1ments were 1n1ated by Dr. Leventhaﬁ 1n co]]aborat1onf

:5.min. with dry ice (-78°C) on one end.to condense 25
“ivolatiles. Using packed co]umn (]/8" Dexs11 X 6 rt )

250, 350, 450, 600, 900°C. Using packed column.
(1/8" Dexs11 X 6 ft.) . . <ﬂf

. C. Samp]e in pyroprobe quartz tube 150;5- etc,‘CaéfiTarzj
. column ‘ , Lo T

Kerogen concentrate on perprobe'rfbbon; l;f'g
.t3Kerogen concentrate 1n quartz tube |

;-;Hand p1ck m1crofoss1]s for: pyro1ys1s on- f11ament

m m m o

.:'Ana]yze modern organ1sms re]ated to m1crofoss1]s'

"1 ];‘;The pyro]ys1s analyses techn1que $0 far shows 11tt1e re]aﬂ'

: t1on to the hexane extractable mater1a]

.72.:'Repeat pyrolyses ‘at 600 and 900°C g1ve on1y<:1/4 as miue b aS(s

1n1t1a]1y released, indicating that 10 sec. is enough time - ..
- to give most of the products character1st1c of- that temp-.V'
;werature : ‘ . : . o

U3 The material re]eased at. d1fferent temperatures YEf]eCtS

the structure of the kerogen (which depends on-source-

Yoy e

".". material, environment of deposition and subsequent .- L. -




. *:;fAnnuaT;ProgrESs Report ™ = . . S -3

diagenesis). The lowest temperature (150°) material is - -
. that.which is very loosely bound and may be volatilized
;Aﬁhsuch as hydrogen bonded, chemical or phy51ca1 adsorpt1on "
Loor absorpt1on, or perhaps ester bonds : ‘

4. At 1ntermed1ate temperatures (250, 350, 45@),.]arge'mo]e-{

cules could be volatilized if they were held by only a 2 :

- few bonds, especially the heteroatomic (C-N,-C-S, C-0) L
bonds. " The mo]ecu]es released would be 1arge non-polymer= ..
ized material. ‘Samples giving a substantial -portion of “*: .
their material at these temperatures will be .the most:
interesting since they will reflect large non- po]ymer1zed

' mo]ecu]es (chemwca] fossils?).

5. At high temperatures (600° and higher) the appearance'of x
methane and other molecules with two.to six carbon atoms
reflects the pyrolysis and degradation of the polymer .
itself. The polymer decomposition products.-will give. EE

~information about the structure. Unsaturated and aromatic

~(benzene) .compounds reflect the polymer nuc]eus,.whereas

'methane reflects the aliphatic and methy] groups wh1ch

‘are present : L v

;The spectrum of resu]ts obtained by the procedures descr1bed

'15 1]1ustrated_1n F}gures 1 and 2. Mr Steven Suess, a

: student; hasebeen assisting (w1thout pay) 1n the above expert
ments. | | .w’ . | S

| Iv. Exper1ments are be1ng made to find out where the ker09en mn
.sedlments came from, partlcu]ar?y how and to what extent humic”
substances become converted to kerogen and . reta1ned 1n sed1-
ments Th1s ‘work is being done as a proaect for a masters
ithes1s by Mr Kenneth Peters, using a var1ety of substances'
under a range of exper1menta1 cond1t10ns and ana]yz1ng pmoducts
Y GC. A]though very: pre11m1nary, the 1nd1cat1on 1s tha;¢
Txéfhum1c substances do convert to kerogen w1th ag1ng at e]evate
."temperatures and that this process goes on w1thout much regar

-:to the klnd of sedvmentary matrix.
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;dOther exper1ments, Iaroely under NSF auspices,.are d1rected
'Atoward ‘the m1croman1pu]at1on and 1so]at1on of 1nd1v1duaI Jd,;;
ﬁ.m1nute (I to- 12 um d1ameter) kerogenous foss1Is and mono-ﬁiﬂ{r
stnec1f1c foss11 assemb]ages Among other th1ngs we hope to ;?Tf;f;'

if‘be abIe to appIy the technlques descr1bed 1n III to such

t:organ1sms {- in part1cu]ar the 700 m.y. old Hector m1crob1ota
~ and the 2000 m.y. oIdfPokegama'microbiota New dry1ng and

"7;1mpregnat1ng techn1ques are Iead1ng to I1m1ted but 1nterest1ng

e of the late. Proter0201c Johnnie Formation of eastern Ca]IT-:j -

d

CocAnndal cProgegss Repovt oY _— e cdee T T

“fsampIes 50 that we can begin to talk of the b1ogeochem1stry
of epr1c1t paIeob1oIog1c taxa and not merer of rocks. .

In-add1t1on to the above, largely under.NSF auspnces but~

vlnvoIv1ng much of the PI's time, we have cont1nued fweId

?“twork in the Mojave Desert and extended 1t to southeastern‘f

NewfoundIand pursued our stud1es of the. procaryote eucaryote

- trans1t1on and the Proterozo1c Phanerozo1c boundary, cont1nued' .

our search :for new pre-Phanerozoic b1otas of any descr1pt1on,,f-ﬁ“;_

and pushed our stud1es of the uItramlcroscopy of foss1] m1cro

(

ornia by W1II1am Benmore are nearing compIet1on and Gary KI1neffi*
is anaIyz1ng and descr1b1ng a spectacuIar assembIage of o
Proterophytic- Proterozo1c growth forms that are 1dent1caI

deta1I to those of the morphoIOg1caIIy d1verse I1v1ng Mn bac .

terium MetaIIogen1um
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The fo]]ow1ng 11sts of works pub11shed 1n progress, and:in7

——

- ,preparat1on shows in more detail what we have been do1ng over

,the past year

Publications . | .;'"”fj.f}“;ffT;f

1972

- Cloud, Preston, response to Paleonto1ogica] Socfety Meda]lPresen%? :_fﬂ

tation: Jour Paleont., v. 46, no. 3, p. 470 472

Germs, J. B. G., The stratigraphy and paleontology: of the ]ower 7.
Nama Group, South Yest Africa: University of Capetown,
"~ Precambrian Research Unit, 250 p.

C; Licari, G. R. and Preston Cloud, Prokaryotfc a]gae:associated: ‘ o
with Australian Proterozoic 'stromatolites: Proc. Nat. Acad.. . .
Sci. (USA), v. 69, no. 9, pp. 2500-2504, Sept 1972 R

'xij1car1, G. R. and Benn{e Troxel, Foss11 a]gae 1 3 b y. old from

eastern Ca71forn1a rocks Calif, Geology, IQZ3 P. 75 ?6 .ay,;lr&

. | 1973
\“af;C1oud Preston, Poss1b]e stratotype sequences for the basa]
Paleozo1c in-North Amer1ca Amer. Jdour. Sci.y V. 273
193 206 SRS B S

_C]oud Preston and- Marce] Dardenne, Proterozo7c Age of the Bambu
“Group. in. Brazil: .Geol. Soc. Amer. Bull., v. 84, p ]673- g
]676 May 1973 o *ﬂﬁ' '. y

e o In press

| 3GErms,wG;:'A reinterpretation of :Rangea schneiderhohni and the i
.discovery of a related new fiossil from the Nama Group,

Southwest Africa: Lethaia, in press . v

,C]oud and Bever, Trace fossils from the F1athead Sandstone of
' Fremont -County, Wyoming, compared with similar forms- from
“California and Australia: Jour. Paleont., in gress L

' 1McConne]1 Stratigraphy, pa]eoeco]ogy, and pa]eonto]ogy of the
© 1.2-to 1.4 aeon-o01d Apache Group, Arizona, and its relation-
to equivalent rocks in the southwestern United States

Museum of Nortnern Arizona, in press



Annual Progress Report: . KRR -6- -

'e“A111son and Moorman A new microbiota from the 1ate Proterozo1c,
T1nd1r Format1on of centra] Alaska: Geo] Soc Amer.,-in Eress

‘:L1car1, Pa]eonto]ogy and pa]eoecology of the Proterozo1c BecP
“Spring Do]om1te in eastern Ca]1forn1a Jour Pa]eont

l
B

! ;
S _{
v
i

74d'1n press
o iC]oud Preston, Pa]eoeco]ogwca] s1gn1f1cance of. banded 1ron forma-ﬁ .
' t1on o ‘ Econ Geology, in press: ;,-_'- R ;J.“,byuf

"f;;Jackson, Togwe]] B1ochem1ca1 evolution of pre- Phanerozo1c Dhoto—~::¥f“

ﬁfeMoorman; M1crob1ota of the late Proterozo1c Hector Format1on,.‘.* B

autotrophs -- the significance of aromat1c chromophores in e
foss11 humus in press A . oo

~ southwestern Alberta, Canada: Jour. Paleont., in gresev_‘;f'

.In preparation

”7;C]oud, Preston, Evo]ut1on of ecosystems

“f:CToud Preston, Rubey Conference on Crustal Evo]ut1on -l
conference report ‘

. _.Cloud and Licari, Proterozoic fung1 —-'nenhrecordsiof advanced
forms. _ : : r ‘ S A
' Cloud and Pierce, Further studies on the u]trastructure of h ﬁﬁ;25W5

pre- Phanerozoic microfossils

:‘K]1ne, Gary, Metallogenium in the ear]y Proterozo1c and 1ate'*
Proterophytic -

‘Leventhal, Joel, StePWTSE pyrolysis -gas chromatography for ST Sy
wm]YS1s of organic materials R

'LgLeventha1 and C]oud, Ana]ys1s of kerogen 1n pre- Phanerozo1c chertsi
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