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Peter C. van de Kamp: Diagenesis in Palaeogene sandstones, California 

Abstrak (Abstract) 

The stpatigpaphic and latepaZ distpibutions of authigenic minepaZs 
in feZdspap-pich Palaeogene sandstones of the Santa Ynez Mountains~ CaZi
fOPnia, ape impoptant in determining theip pesepvoip quaZity. The sand
stones wepe deposited in an east-west eZongate basin duping two pegPe
ssive epidosdes. Deep-watep tupbidites wepe ovepZain by shaZZow-wtep 
tpaction deposits and eventuaZZy by continentaZ fZuviaZ deposits as the 
basin was ppegpessiveZy fiZZed fpom the east. ModaZ anaZyses document 
a common ppovenanae fop aZZ the Palaeogene sandstones consisting ppi
mapiZy of acidic to intermediate pZutonic pocks~ with minop voZcanic, 
metamopphic, and sedimentapy components. The avepage detpitaZ mode of 
27 sandstones is Q37F5~L9, and the avepage paptiaZ mode inaZuding onZy 
the monocpystaZZine minepaZ gpains is Qm39P~oK21' 

TextupaZ peZationships and the stpatigpaphic distpibution of diage
netic minepaZs deZineate the paPagenetic sequenae: (1) syndepositionaZ to 
vepy eapZy pypite; (2) eapZy concpetionapy caZcite cement; (3) inaipient 
dissoZution of detpitaZ heavy minepaZs and feZdspaPs; (4) clay pope 
Zinings and pope fiZZings; (5) formation of sphene and anatase; (6) inai
pient aZbitization of detpitaZ plagiocZase; (7) quaptz, plagioclase, and 
K-feZdspaP ovepgpowths; (8) dissoZution of feZdspap cpeating secondaPy 
poposity; (9) ZocaZ ppecipitation of pope-fiZZing kaoZinite; (10) lau
montite cementation and peplacement of plagiocZase; (11) baPite cemen
tation and peplacement of detpital gpains; and (12) late-stage calcite 
peplacement of detpitaZ gpains and eapliep cements. 

organic metamopphism, as exppessed by vitpinite pefZectanae (Ro), 
ppovides a means to coppelate minepaZ diagenesis in the sandstones with 
the thermaZ histopy of the Santa Ynez basin. In the eastepn end of the 
basin (Wheelep Gopge) inaipient aZbitization is fipst pecognized at 
0.5% Ro coppesponding to a paZeotempepatupe of 1100 C (4572 m bupiaZ depth), 
with complete aZbitization fipst occUPPing at a peflectanae of 0.90% Ro 
coppesponding to a paZeotempepatupe of 1650 C (5425 m bupiaZ depth). The 
fipst occuppence of laumontite is in the tupbidite beds of the basaZ 
MatiZija Fopmation (5669 m bupaZ depth) at apppoximateZy 1.0% Ro pefZec
tanae (1730 C). Fupthep to the west, at Point Conaeption (Gepbep No.1 
weZl), the fipst occuppenae of Zaumontite is at an estimated bUPiaZ depth 
of onZy 2515 m, coppesponding to apppoximateZy 0.5% Ro an a paZeotempepa
tupe of 1100 C. In this weZZ, incipient aZbitization begins at 0.35% Ro 
(770 C), with complete albitization occUPPing at poughly the same bupiaZ 
depth (2515 m) and peflectanae (0.5% Ro as the fipst occuppenae of 
laumontite. 

The top of the laumontite zone occups at gpeatep bupial depths and 
paleotempepatUPes in the eastepn poption of the Santa Ynez basin than in 
the west. Laumontite distpibution appeaps to be contpolled by pope-fZuid 
chemistpy and post-compaction permeability vapiations, which aPe pespon
sible fop cpeating diffepences in fluid ppessupe between petpologically 
similap sandstones. 'Dynamic' ovepppessuping may have occupped in the 
tupbidite facies of the Ju~al and lowep Matilija Fopmations, whepeby 
pope fluids enpiched in Na fpom the dewateping of smectite-pich shales 
pepmeated into the tupbidite sandstones at a fastep pate tha1 they wepe 
expelled. Undep these conditions, a continuous supply of Na would have 
been deliveped to the sandstones to allow alb~tization of calaium
beaPing plagioclase which in tupn supplied Ca 2 necessapy fop the 
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The authigenic minerals in the lower Palaeogene sandstones of the 
Santa Ynez Mountains render them 1:neffective as reservoirs. Better 
reservoir prospects occur in the upper Palaeogene and Neogene sandstones~ 
particularly in the western part of the basin where they have not been 
subjected to deep burial~ and secondary porosity is well developed . 

Laporan (Report) 

The above t a lk given by Dr. Peter C. van d e Kamp attracted a large 
crowd of 55 at the Departme nt of Geology, University of Malaya, on Tues
day , 9 Septembe r 1986. Dr. van de Kamp , who worked with Shell Oil Co. 
(USA) from 1967-19 73 is presently a Petroleum Exploration consultant with 
GeoResources Assoc i a tes, Napa, California. He a lso conducts research 
o n sandstone petrology, geochemistry and diagenesis. 

The paper which form s the basis o f his t a lk is in AAPG Memoir 37, 
p. 239 - 276 (1984). 
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