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Porphyrins present in sedimentary organic matter molecular are fossils of tetrapyrroles

from photosynthetic organisms. In the past, the study, at the molecular level (HPLC, UV-Vis,

MS, and NMR); of nickel porphyrins from the Messel oil shale (Eocene, Germany) lead to the

structure determination of twenty of them (Ocampo Torres, 1985; Ocampo et al., 1984, 1985,

1987, 1992; Bauder et al., 1990; Huseby and Ocampo, 1997). Ten porphyrins were

specifically correlated with biological precursors: algal chlorophyll c (4), sulphur

photosynthetic bacteria bacteriochlorophylls d (3), and heme-like precursors (3). This allowed

the use of porphyrins in the paleoenvironmental reconstruction of the Messel lake water

column. Iron porphyrins have been already reported in geological samples (Bonnett et al.,

1990, Czechowski et al., 1994, 1995). Here we report, for the first time, the presence of iron

porphyrins in the Messel shale. The analyzed sample contains free bases, iron and nickel

porphyrins. In this work only metal complexes were analyzed. Iron porphyrins were studied

by UV-Vis, MS and NMR and nickel porphyrins by (HPLC, UV-Vis, MS and LC-MS). We

will discuss the presence of iron and nickel porphyrins and compare the composition of

different (alkyl, monoacid and diacid) porphyrin fractions isolated from this sample in terms

of structure and biological precursor. Differences in composition toward earlier described

samples will be also discussed and may be due to depositional and/or environment changes.

REFERENCES
Bonnett, R., Czechowski, F., Grazynski. L., 1990. Metalloporphyrins in coal. 4. TLC-NMR of

iron porphyrins from coal: the direct characterisation of coal hemes using
paramagnetically shifted 1H NMR spectroscopy. Energy and Fuels 4, 710-716.

Czechowski, F., Latos-Grazynski, L., Wolowiec, S., 1994. Structural identification of
paramagnetic iron porphyrins from Colorado coal with the use of 1D and 2D 1H NMR
spectroscopy: geochemical implications on their origin from heme. Organic Geochemistry
21, 1059-1068.

Czechowski, F., Philp, R.P., Wolowiec, S., 1995. Early diagenetic protoheme-IX products
from Texas Fairfield lignite. In: Grimalt, J.O, Dorronsoro, C., (Eds.), pp. 234-236.
Organic Geochemistry 17th International Meeting, 4-8 September 1995, Donostia-San
Sebastian, Spain.



P421-TH

Ocampo Torres, R., 1985. Porphyrines dans le schiste de Messel : Etude structurale et
signification géochimique. Ph D. Thesis, Université Louis Pasteur de Strasbourg.

Ocampo, R., Callot, H.J., Kintzinger, J.P. Albrecht, P., 1984. A novel chlorophyll c related
petroporphyrin in oil shale. Tetrahedron Letters 25, 2589-2592.

Ocampo, R., Callot, H.J., Albrecht, P., 1985. Occurrence of bacterioporphyrins in oil shale.
Journal of the Chemical Society Chemical Communications 1985, 200-201.

Ocampo, R., Callot, H.J., Albrecht, P., 1987. Evidence for polar porphyrins of bacterial and
algal origin in oil shale. In: Metal Complexes in Fossil Fuels, Filby, R.H., Branthaver, J.F.
(Eds.), pp. 68-73, ACS Symposium Series 344, Washington.

Ocampo, R., Bauder, C., Callot, H.J., Albrecht, P., 1992. Porphyrins from Messel oil shale
(Eocene, Germany): Structure elucidation, geochemical and biological significance, and
distribution as a function of depth. Geochimica et Cosmochimica Acta 56, 745-761.

Huseby, B., Ocampo, R., 1997. Evidence for porphyrins bound, via ester bonds, to the Messel
oil shale kerogen by selective chemical degradation experiments. Geochimica et
Cosmochimica Acta 61, 3951-3955.


