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nous, lies lateral to the core between the Serla Dolo
mite and the Sciilern Dolomite; between the buildups 
this sequence is covered directly by volcanics (preva
lently latites) and other volcanoclastic rocks. Preva
lently terrigenous sediments (Raibl Formation) ended 
Middle Triassic sedimentation and disconformably 
overlie the carbonate masses. 

In the literature, from the last century until the most 
recent papers, the carbonate buildups have been inter
preted as coral reefs with internal lagoons (the bedded 
parts); the volcanics and the associated sediments fil-
Ung the interreef basins have been regarded as con
temporary with the reefs. The Dolomites became fa
mous as a classic region for paleoreefs and spectacular 
lateral facies changes (heteropic contacts). 

The following data are from a new detailed field ex
amination and sedimentologic analysis. The massive 
part of the buildups is prevalently mud-supported 
grainstone (pelletoid and skeletal grains) and is char
acterized by the presence of "reef tufa" (fibrous car
bonate in cavities with irregular, in many places lobate. 
walls). The stratified part consists of thick beds of 
mud-supported grainstone (pelletoids). The grainstone 
is commonly burrowed, has crinoids and algae (Diplo-
pora), and has thin interbeds of laminated micrites, 
common pisolites, intraclastic breccias, sheet cracks, 
and "tepee" structures. The boundaries between car
bonate bodies and surrounding volcanoclastic rocks arc 
abrupt, without transitional facies; the bodies interfin-
ger with the underlying Livinallongo Formation 
which, in the transition zone, contains abundant, com
monly graded breccias. In places the upper part of the 
buildups interfingers with muddy carbonate sediments 
that end the basin sequence. These data suggest a 
different interpretation from the classic one. On the 
higher parts of the basal blanket dolomite, banks of 
shallow-water carbonate sediments developed and 
grew. These carbonate banks were exposed periodi
cally, keeping pace with subsidence, and reached thick
nesses of about 1,000 m. 

A starved-basin sequence was deposited in progres
sively deeper waters to a maximum depth of about 800 
m. Later the products of the submarine volcanic 
eruptions filled the interbank depressions rather 
quickly, literally "suffocating" some buildups and fossi
lizing their primary morphology. At the end of the 
Middle Triassic the almost complete topographic level
ing caused a renewal of the carbonate sedimentation 
which led to the development of slightly raised banks 
and, in places, small coral reefs. 

BRETSKY, PETER W., Dept. Geological Sciences, 
Northwestern Univ., Evanston, III. 

LATE ORDOVICIAN BENTHIC COMMUNITY STEUCTIIRI:S 
IN ST. LAWRENCE LOWLANDS, QUEBEC 

Invertebrate faunas in the shale, siltstone, and sand
stone of the Nicolet River and Pontgrave River Forma
tions in the St. Lawrence lowlands, Quebec, represent 
the northernmost expression of Late Ordovician Appa
lachian clastic-facies, benthic marine communities. 
Strata exposed along the axis of the Chambly-Fortier-
ville syncline have bedding, texture, and primary struc
tures characteristic of a regressional sequence, a pal-
tern that is mirrored in well-defined onshore-to-offshore 
faunal assemblages. 

About 50 species dominate the Nicolet-Pontgrave 
fauna, mainly articulate brachiopods, bellerophonlid 
gastroftods, bivalve moUusks, crinoids, and tiilobites. 
There are benthic marine communities, recognized on 

the basis of species, which consistently occur together. 
The Dalmanella-Cryplolithus community is widespread 
and lived on or in muddy silt and mud of the outer 
infralitloral zone. The community has high faunal di
versity, especially nuculoid bivalve mollusks and tiilo
bites, but normally has low density. The Leptaena-Sow-
erhyella community has patchy distribution. This domi-
nantly strophomenid brachiopod fauna, sporadically 
associated with diverse praecardioid bivalve mollusk 
populations, lived on fine silt bottoms of the inner and 
outer infralittoral zone. The Amhonychia-Modiolop.si.s-
community has low faunal diversity but many epi-
faunal, suspension-feeding, bivalve mollusks, especially 
pterioids and modiomorphids. The community liveii on 
fine sand and silt of the inner infralittoral zone and 
has patchy distribution. The Rhynchotreina-Calazyga 
community, which has very patchy distribution, lived 
on muddy silt of the inner infralittoral zone, has very 
low faunal diversity, and contains coquinites of mono
specific character, dominantly rhynchonellid. 

The pattern of high-diversity, low-density offshore 
communities transitional shoreward into low-diversity, 
high-density communities may be explaineil most sim
ply by differences in Ihc degree of environmental 
fluctuations. 

BRIGGS, DARINKA Z., and I OUIS 1. BRIGGS, Sub
surface Laboratory. Dept. Geology and Mineralogy, 
Univ. Michigan, Ann Aibui. Mich. 

GI;OLOOIC-INFORMAIK)N S-isiivi: MinHODoioGV, Di;-
SIGN, AND OB.JECTIvr;s 

The information system, SIPS, is designed to handle 
and transfer data relating to subsurface geology. The 
data are of 2 types; geologic research materials avail
able in the Subsurface Laboratory, and information 
concerned with the documented research relating to 
subsurface geology. 

Methodology of the information system involves for
mulation of the system, specification of the theoretical 
framework, search for relevant techniques to imple
ment the formulation, and defining the procedure. 

The system is designed to transfer the information 
by selective retrieval specified by the subsurface geolo
gist, whether stratigrapher, sedimentary petrologist, or 
petroleum geologist. Ihc geologist is provided with a 
list of pertinent material in a specified location within 
designated stratigraphic and depth intervals that corre
late with the search ciiteria. Relevant research docu
ments are retrieved selectively to provide bibliographic 
and abstract hstings ihiough a variety of search options 
based on concept f"ormiilation and descriptor indices. 

B R O S G E , WILLIAM P . and IRVIN L. lAlLLLUR, 
U.S. Geol. Survey, Menlo Park, Calif. 

DhPOSll tONAt. HlSlOK"! Ol NoR IHI-RN A t A S K A ' 

Facies of most rock systems in northern Alaska are 
related spatially to 4 major structural features: (1) a 
broad regional high near the north coast, which is a 
locus of unconformities and of nearshore facies in the 
upper Paleozoic through lowest Cretaceous rocks, (2) 
the deep Colville geosyncline between the coast and 
the Brooks Range, which contains the middle and Up
per Cretaceous molasse deposits, (3) a narrow zone of 
shallow thrusts, the "nisturbcd Belt" in front of the 

Publication aiitliori/ed )iv ilie Director, U.S. Geoi. Sur
vey. 
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Brooks Range, which is the main site of outcrops of 
Jurassic and Lower Cretaceous orogenic deposits and 
marks the boundary between distal and nearshore fa
des in exposed Permian and Triassic rocks, and (4) 
the Brooks Range overthrust and metamorphic belt, 
which contains most of the known Devonian and 
Lower Mississippian molasse deposits, as well as the 
Devonian carbonates that bordered these deposits on 
the south, and the upper Paleozoic carbonates that 
succeeded the molasse deposits. 

The stratigraphy records Devonian uplift of the 
northern high, and downwarp of a deep molasse basin 
on the south; a series of late Paleozoic through earliest 
Cretaceous marine transgressions onto the northern 
high from shallow basins on the sites of the present 
Brooks Range and Colville geosyncline; Late Jurassic 
to earliest Cretaceous orogeny in the Brooks Range, 
coupled with downwarp of successive foredeeps that 
migrated northward with time; the filling of the Col
ville geosyncline beginning in late Early Cretaceous 
time; and because the molasse basin was filled from 
the south and west and was warped in Late Cretaceous 
time, migration of depocenters through early Tertiary 
time was northward and northeastward. 

BUCK, W. KEITH, Dept. Energy, Mines, and Re
sources, Ottawa, Ont 

MINERAL ECONOMY OF CANADA—ViF.wpoiNr oi- GOV
ERNMENT 

During the last 20 years, the value of mineral pro
duction has grown from 5.8 to 7.1% of the gross na
tional product and now amounts to almost $5 billion 
annually, of which 50% originates in the metallic sec
tor, 29% in the fuels sector, and 21% in the industrial 
minerals sector of the industry. Minerals and mineral 
products account for about 33 •/i% of the country's to
tal export trade, 43% of all revenue freight traffic, and 
more than 12% of total annual capital investment. It 
has been largely responsible for the development of 
that vast part of Canada which lies above the popu
lated area just north of the Canada-United States bor
der. 

The role of government in Canada has been to pro
vide the legislative and taxation environment necessary 
to attract capital from domestic and foreign sources, 
and for the attainment of orderly and continuous min
eral-industry growth. The role of private industry in 
Canada has been to supply the knowledge and capital 
for exploration, development, and exploitation of the 
nation's mineral deposits, and to market the resultant 
products in Canadian and world markets. The harmo
nious blending of these roles has made Canada one of 
the world's foremost producers and exporters of min
eral products. A reappraisal of national objectives re
affirms the continuing important position of the Cana
dian mineral industry in the attainment of economic 
growth, expanded export markets, and regional devei 
opment. The tax incentives which have in the past rec
ognized both the importance of minerals to the na
tional economy and the unique aspect of risk in min
eral exploration and development will be continued, al
beit in a somewhat modified form. 

The future will call for an even greater interplay be
tween government and industry in the solution of 
greater and more complex problems than have con
fronted the nation and the industry in the past—trade 
problems such as tariffs, quotas, and nontariff barriers: 
the location of processing facilities and degree of pro

cessing; the environmental effects of mineral opera
tions; the supply of trained manpower; problems aris
ing from both the growth and the decline of mineral 
producing areas; changing technology; and foreign 
ownership and control. Solutions to these and other 
problems must be in harmony not only with national, 
economic, and social aspirations, but also with external 
conditions and influences. On the assumption that the 
nation will devise generally enlightened solutions or, at 
least, sensible compromises to the problems of the fu
ture, the value of the Canadian mineral industry will 
probably rise to S12 billion in 1980 and about $17.5 
billion in 1985. 

BUKRY, D., U.S. Geol. Survey, La JoUa, Calif., R. G. 
DOUGLAS, Dept. Geology, Case Western Reserve 
Univ., Cleveland, Ohio, S. A. KLING, Cities Service 
Oil Co., Tulsa, Okla., and V. KRASHENINNIKOV, 
Academy of Sciences of tlie USSR, Moscow, USSR 

DEBP-SFA DRILLING JN NORIHFRN PACIFIC: PAMON-
TOLOGv AND BIOSTRATIGRAPMV' 

Cores of rocks ranging in age from Pleistocene to 
latest Jurassic from 17 sites in the northwest Pacific 
Ocean have yielded new information on the biostrati-
graphic relations of foraminifers, radiolarians, and 
nannoplankton. Areas sampled by the Glomar Chal
lenger on leg 6 of the Deep Sea Drilling Project were 
the Horizon Ridge (Guyot), the Shatsky Plateau and 
surrounding abyssal floor, the Philippine Sea, and the 
Caroline Ridge. 

Calcareous nannofossils are present in most of the 
recovered cores, including cores of abyssal brown clay, 
and are the most commonly preserved of the 3 groups. 
Diverse foraminiferal assemblages are associated with 
calcareous rocks of all ages whereas radiolarians are 
commonly poorly preserved or absent in highly calca
reous strata. Radiolarians are more markedly affected 
by biogeographic variability than are the calcareous 
microfossils; biostratigraphy developed in equatorial 
regions cannot be applied in the Shatsky Plateau re
gion (north of 30 ' ) . However, volcanic ash-rich areas 
of the PhiUppine Sea produce unusual Miocene nanno
plankton similar to those in ash-rich sediments from 
the Caribbean, and foraminifers are sparse or absent 
and commonly small in size. 

Biostratigraphic boundaries determined by the 3 nii-
crofossil groups are generally in accord. Stage and ep
och boundaries based on nannoplankton may occur 
higher in cores than determinations based on Forami-
nifera and Radiolaria. The various effects of ecology, 
preservation, and drilling techniques on the develop
ment of zonal scheme based on the 3 major groups 
of microfossils require ciuefnl evaluation. 

BUNKER, WILLARD 1 , Keii-McGee Corp., Okla
homa City, Okla. 

MINERAL ECONO.VIY, iNDusrRv, AND IHE GEOLOGIST 

Mineral production accounts for 3% of the United 
States gross national product and for about 7% of the 
Canadian gross national product. In the United States, 
the value of mineral production is now approximately 
$30 billion annually, of which 70% is derived from 
fuels and 10% from metals. In Canada, metals account 
for more than half and fuels account for only one 
third of the total value of about S4'/2 billion. 

' Publication autliori/t-d hv tlie Director, U.S. Geol. Sur
vey. 


