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APLICACIÓN DEL MÉTODO DE PREDICCIÓN DE LAS DIRECCIONES PRINCIPALES DE DRENAJE SUBTERRÁNEO AL KARST DE LA REGIÓN DE TOROTORO (BOLIVIA)

Adolfo Eraso1, Mª del Carmen Domínguez2, Soraya Ayub3

1 Dr. en Geología. Profesor Titular de la Universidad Politécnica de Madrid. España.

2 Dra. en Matemática Aplicada. Prof. Titular de la Uni. Salamanca. España. E-mail: karmenka@usal.es

3 Ingeniera Geóloga por la Universidad de Sao Paulo. Brasil.
Las investigaciones realizadas se han incardinado en la expedición Humajalanta 98, coordinada por Akakor, a quien agradecemos la logística recibida.

El estudio que presentamos abarca una región de 400 km2 de extensión, correspondiente a los afloramientos calizos del cretácico superior, que conforman aquí los valles andinos del interior, entre los asentamientos nativos de Rodeo, Julo Grande e Inca Corral. Se han realizado 661 mediciones de planos extensionales, distribuidas en 4 estaciones: Humajalanta, Chiflonkhaka, Huayllas y Rodeo.

Los resultados obtenidos, que reflejan la anisotropía direccional del karst de la región, se han contrastado con las direcciones en las que se desarrollan las cavernas existentes, mediante la aplicación estadística de Kolmogorov. Se discute la aplicación de los resultados obtenidos al karst mixto (normal y termal) existente en la región.
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HYDROLOGICAL INVESTIGATIONS OF THE LAJEADO KARST SYSTEM (SOUTHER SÃO PAULO STATE, BRAZIL) BASED ON RHODAMINE-WT TRACER TEST

C. Genthner, J.A. Ferrari, I. Karmann

Inst. de Geociências - USP/ Brasil, Email: claudio@bbs2.sul.com.br
Abstract

Qualitative tracer tests using fluorescent RWT are in development in order to establish the karst groundwater drainage basins of the Lajeado carbonatic area (on Mesoproterozoic limestones and dolomites), Betari river basin, a tributary of the Upper Ribeira River, Southern São Paulo State.This research intends to identify the hidraulic conections between the sinkholes of the Carniça, Grande, Sebastiao Machado, Corrego Fundo and Passoca creeks and the main springs of the karst system, as the Laboratório (Aguas Quentes) cave, Bairro da Serra lake and Córrego Seco cave ressurgences. Activated charcoal detectors are being used which are eluted in order to test the presence of RWT with a Turner Fluoremeter.Preliminary results show that the Lajeado area has two main groundwater basins and one flow route which only is active during high water table stages.

Resumo

Testes qualitativos utilizando o traçador fluorescente RWT estão em andamento para determinar as principais bacias de drenagem da água subterrânea na área carbonática do Lajeado (Proterozóico Superior), bacia do rio Betari, afluente do alto curso do rio Ribeira, sul de São Paulo. O estudo pretendem identificar as conexões hidráulicas dos sumidouros Córregos Carniça, Grande, Sebastião Machado, Gruta Córrego Fundo e Gruta da Passoca com os principais pontos de ressurgência do sistema representados pela Gruta do Laboratório, Lago do Bairro da Serra e Gruta do Córrego Seco, a partir da utilização de captores de carvão ativado instalados nas ressurgências e que após a injeção do traçador são analisados Laboratório de Geoquímica da Universidade de São Paulo. Resultados preliminares dos testes de conexão permitem identificar duas bacias de drenagem da água subterrânea e uma rota de fluxo ativas somente na época de N.A. alto (período de chuva).
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GEOLOGIA PRELIMINAR DAS GRUTAS: TOCA DA BOA VISTA E TOCA DA BARRIGUDA, CAMPO FORMOSO – BAHIA – BRASIL

[PRELIMINARY GEOLOGY OF THE TOCA DA BOA VISTA AND TOCA DA BARRIGUDA CAVES, CAMPO FORMOSO – BAHIA- BRAZIL]

Cláudio M. Teixeira da Silva, Milton Pereira Filho, L. Vetel Cruz, Marcus Vinícius C. O. Lopes
SEE/DEGEO/UFOP – Campus Universitário, Morro do Cruzeiro, s/n. 35400-000, Ouro Preto, MG, Brasil.

Resumo

A proposta desse trabalho é apresentar os resultados dos estudos geológicos realizados nas principais cavidades da região de Lajes dos Negros, município de Campo Formoso/BA, realizado pela equipe da SEE, em janeiro de 1998.

A metodologia das atividades consistiu na execução do levantamento de dados geológicos estruturais e estratigráficos (litofaciológicos), com coleta de amostras para estudos petrográficos de laboratório, elaboração de croquis e cortes geoespeleológicos e tomada de fotografias ilustrativas das estruturas e litofácies observadas.

Os resultados obtidos permitiram melhorar o entendimento da gênese das cavidades estudadas e, também, o desenvolvimento de alvos ou metas para estudos posteriores.

Abstract

The method consisted of description and measures of observation points of planar and linear features like bedding, fractures and fold axis.

The results allow defining 3 lithofacies, with 3 characteristic subfacies, and defining a structural control to the development of the caves. Most part of conduits is controlled by vertical fractures and sometimes by folds axis. The fractures are parallel to the fold axis and have NNW-SSE and ENE-WSW directions. Evidence of refold is observed by existence of folded axis and dome and basin features. A zone of reverse fold were well defined, at the north part of TBV, by the occurrence of drags folds, tension gashes and fractured contacts of different lithofacies. This fault occurrence lead to the supposition that these caves are laterally controlled by inverses systems of faults. The caves are developed at dolomite rocks of Una Group that was affected by two metamorphic events of Brazilian Cycle.
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PSEUDOKARST FEATURES IN THE LATERITIC COVER OF SERRA DOS CARAJÁS- PARÁ  STATE, BRAZIL

Clóvis Maurity1, Basile Kotschoubey2
1Grupo Espeleológico Paraense. C.P. 1021. CEP 66.000-000, Belém-PA - cloviswm@hotmail.com
2Universidade Federal do Pará. Centro de Geociências.C.P.1611.CEP66.050-000.Belém-PA.- basile@ufpa.br
The thick residual cover of the Serra dos Carajás, was essentiallly developed on metavolcanics and banded iron formations of the Grão Pará Group of Archean age. This alteration mantle is constituted by ferro-aluminous laterite, hematitic brecciated canga and conglomerate compose of pebbles and angular fragments of these two rock types. After being formed in the end of Lower Tertiary, the duricrust underwent a progressive degradation caused, on one hand, by climatic variations and, on the other, by a slow regional uplifting and the consequent lowering of the base level. While weathering proceeded in depth, intense pseudopisolitization took place in the upper part of the crust and complex anastomosed systems of cracks and tubules developed within this horizon. Also, mobilization and redistribution of Fe and Al in the duricrust yielded the generation of cutans and pockets of ferruginous and aluminous neoformed products. At the interface of the duricrust with the saprolite or within the duricrust, highly porous and permeable "low density zones" appeared as a result of the joint action of Fe and Al-rich "per descensum" percolating solutions and of lateral fluxes of underground waters. The farther evolution of these "low density zones" brought the formation of doliniform depressions and numerous caves.
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THE ORIGIN OF THE CAVE MINERALS IN THE SERRA DOS CARAJÁS SPELEOLOGICAL PROVINCE -PARÁ STATE,BRAZIL.

Clóvis Maurity1, Basile Kotschoubey2
1Grupo Espeleológico Paraense. C.P. 1021. CEP 66.000-000, Belém-PA - cloviswm@hotmail.com
2Universidade Federal do Pará. Centro de Geociências. C.P.1611.CEP66.050-000.Belém-PA.- basile@ufpa.br
The lateritic caves of the Serra dos Carajás show minerals formed by dissolutions of the oxi-hydroxides of Fe and Al of the duricrust related to bat guano deposits. The detailed study of five cavesfrom the plateau N1 revealed the presence of spelethems composed of oxi-hydroxides, phosphstes and sulfates of Fe and Al which constitute floor, wall and roof coatings as well as cavity fillings. Phosphatization of residual materials was also observed in the caverns, in particularat the top of detached roof blocks of laterite and hematitic breccia. It is thought that iron and aluminum of the speleothems proceeded from the lateritic environment, whereas the other constituents, that is, phosphorus, sulphur, potassium and calcium were of coprogenic origin. In fact, accumulations of decomposed bat guano or chiropterite have been found in the studied caves, mainly in those which contain the most relevant speleothems. The presence in the caverns of bat colonies and of thin gel deposits coating surfaces close to guano accumulations suggests that spelethems are developping nowadays.
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VENEZUELAN CAVES WITH PALEOSEISMICAL RECORD

Franco Urbani

Universidad Central de Venezuela. Facultad de Ingeniería. Departamento de Geología & Sociedad Venezolana de Espeleología. Apartado 47334. Caracas 1041A. Venezuela. Fax: (02)-605.3120. Email: urbani@cantv.net

In natural caves some events as large rock breakdowns and angular changes in the growth directions of stalagmites, between others, can be explained by paleoseismical activity and such record can be well preserved. Several caves located at the southeast of Caracas and developed in small bodies of Late Jurassic marble contain structures that can be interpreted as paleoseismically related.

In Ricardo Zuloaga Cave (Mi.42) a thick bat guano deposit was sampled to a depth of 4 m. The strata at -1.4 m shows abundant marble angular rock fragments interpreted to have fallen down from the ceiling and walls during a major earthquake. Some bat bones found between the rock fragments were dated by AMS 14C having an age of 9,3 thousand years before present, now interpreted as the oldest paleoseismical evidence in central Venezuela. The 1812 earthquake, the largest from Venezuelan historical times did not leave any evidence.

At the easternmost part of the Caracas Metropolitan Area in the Guanasna massif which covers an area of only 500 x 300 m, 81 tectonic caves were surveyed and 35 of them show rotated rock blocks, several generations of ruptured speleothems that had grown in different angular positions, and other suspect structures. The most important point is to make sure that such forms were generated by earthquakes and not by other phenomena such as solifluxion or large scale landslides, but several lines of evidence suggest that the paleoseismical hypothesis is the most plausible. Further field research and age determinations of the speleothems will be carried out and potentially could increase the knowledge of the paleoseismic record in the Caracas region.

On new explorations by the Venezuelan Speleological Society much care is taken to identify suspect paleoseismical related structures.
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NATURAL GAMMA RADIOACTIVITY IN SOME VENEZUELAN CAVITIES

Franco Urbani
Universidad Central de Venezuela. Facultad de Ingeniería. Depto de Geología & Sociedad Venezolana de Espeleología. Apartado 47334. Caracas 1041A. Venezuela. Fax: (02)-605.3120. urbani@cantv.net

A portable differential gamma ray spectrometer with four active windows (Total, K, U and Th) was used to characterize the natural radioactivity in several cavities either natural or artificial, and with different bedrock types. The readings were taken inside the cavities and also outside as a reference. The localities selected are as:

Aroa Mines (Yaracuy St.): Three different tunnels were measured (Santa Barbara, Polvorín, San Antonio). The bedrock is schist and marble, but the ground is covered by thick deposits of bat guano.

Ricardo Zuloaga Cave (Miranda State). Bedrock is a Late Jurassic dolomitic marble. A thick bat guano deposit is present.

Pardillal Cave (Aragua State). With Paleocene limestone and also presents bat guano.

Santa Isabel Mines (Guárico State). Measurements were taken in two tunnels opened in metavolcanic rocks.

Old “Central Railroad” (Miranda State). Readings were taken along the route, outside and inside tunnels.

Summary of measurements (in counts per second)

	
	
	
	Dist.
	
	Total
	
	
	k
	
	
	u
	
	
	th
	

	Locality
	Place
	#
	(m)
	Aver.
	Min.
	Max.
	Aver.
	Min.
	Max.
	Aver.
	Min.
	Max.
	Aver.
	Min.
	Max.

	Aroa, 
	inside
	5
	5
	61.1
	50.4
	70.3
	4.5
	3.5
	5.5
	1.8
	1.2
	2.4
	0.2
	0.1
	0.3

	Sta. Bárbara
	outside
	4
	5
	32.4
	30.4
	35.2
	2.3
	2.3
	3.5
	1.0
	0.5
	1.3
	0.3
	0.1
	0.5

	Aroa, 
	inside
	5
	5
	22.6
	8.9
	30.4
	1.7
	1.1
	1.9
	0.7
	0.5
	1.0
	0.1
	0.0
	0.2

	Polvorín
	outside
	4
	10
	31.1
	29.1
	32.3
	2.2
	2.0
	2.5
	0.8
	0.7
	0.8
	0.2
	0.0
	0.4

	Aroa,
	inside
	24
	5
	50.5
	35.9
	70.9
	3.8
	2.2
	4.9
	2.0
	1.0
	3.0
	0.3
	0.0
	0.6

	San Antonio
	outside
	7
	5
	31.8
	26.0
	36.4
	2.6
	1.8
	3.2
	1.0
	0.5
	1.3
	0.3
	0.1
	0.6

	Pardillal C.
	inside
	25
	1
	12.9
	8.3
	24.2
	1.1
	0.4
	2.4
	0.5
	0.4
	2.4
	0.2
	0.0
	0.5

	
	outside
	25
	15
	12.0
	7.2
	17.1
	1.3
	0.5
	2.2
	0.7
	0.2
	1.2
	0.1
	0.0
	0.3

	Central 
	inside
	218
	15
	48.1
	29.7
	68.1
	4.6
	2.2
	9.6
	1.3
	0.3
	2.8
	0.5
	0.0
	1.1

	Railroad
	outside
	41
	3
	68.2
	37.6
	86.9
	6.7
	3.3
	6.8
	1.8
	1.0
	2.4
	0.6
	0.1
	1.4

	Ric. Zul. C.
	S. del Arpa
	61
	3
	41.3
	15.9
	55.6
	3.1
	1.5
	4.8
	1.6
	0.6
	2.7
	0.2
	0.0
	0.4

	Santa
	tunnel 1
	36
	3
	29.9
	4.8
	55.8
	3.4
	0.5
	6.0
	0.9
	0.3
	1.8
	0.1
	0.0
	0.3

	Isabel
	tunnel 2
	57
	3
	36.9
	11.1
	72.7
	4.2
	0.9
	9.4
	1.1
	0.3
	2.4
	0.1
	0.0
	0.4


#: Number of measurements. Dist.: distance between readings. total, k, u, th: Measurement windows for total, K, U y Th. Aver., min, max: Average, minimum, maximum.

The effect of lithology is shown with largest cps in rocks containing mica and feldspar as in the Aroa tunnels with schist and marble, against lower values in the metavolcanics of Santa Isabel mines. Largest values are also detected in cavities with bat guano.

Carbonate minerals have low primary concentrations of K, U y Th, so they show low counts, but in caves with bat guano the radioactivity increases (Ricardo Zuloaga C. > Pardillal C.), due to the input of K, U y Th in the organic matter.

The geometric effect also is clearly seen, so been equal other parameters, the radioactivity is higher inside than outside.

Even with the relatively higher natural radioactivity inside cavities the values measured are low and present no danger for cavers.
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GEOSPELEOLOGICAL STUDY OF INFICIONADO`S CAVES - MINAS GERAIS, BRAZIL

Georgete Macedo Dutra

GBPE - Grupo Bambuí de Pesquisas Espeleológicas, Av. Nossa Senhora do Carmo, 221/307-308 CEP - 30.360.740 - Belo Horizonte, Minas Gerais, Brazil, georgete@brfree.com.br
Caraça Range is located in the Quadrilátero Ferrífero, in Minas Gerais state, Brazil. The Inficionado Peak is the second largest altitude of the Range. The lithology of caverns is quartzite founded in the Inficionado Peak. In this lithology development the Centenário cave, the largest of the world. The Centenário’s cave has 3.800 m (BCRA-4C) of labyrinthine passages, with a height difference of –481 m, considering its upper and lowermost parts. The caves development along fractures. The main factor of development of this caves are the mechanical erosion. Another caves are exploring, example is the Bocaina cave, with big possibilities, is between the 10 biggest cave’s in quartzite of the world.
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ESPELEOGÊNESE DE CAVERNAS ARENÍTICAS: ALGUMAS CONSIDERAÇÕES APLICADAS À PROVÍNCIA ESPELEOLÓGICA DA SERRA DE ITAQUERI, ESTADO DE SÃO PAULO, BRASIL

[Speleogenesis of Sandstone Caves: some considerationsapplied to the Serra de Itaqueri SpeleologicalProvince, São Paulo State, BRAZIL]
Rubens Caldeira MONTEIRO1; Luiz Felipe Brandini RIBEIRO 2
1 Rua 11-B, 1029 – Bairro Bela Vista 13506-744 – Rio Claro – SP – Brasil rubenscm@rc.unesp.br 

2 Av. 4-A, 1026 – Cidade Nova 13506-770 – Rio Claro – SP – Brasil brandini@rc.unesp.br

Resumo

A origem e evolução das cavernas de arenito (ou areníticas) são condicionadas pelo padrão estrutural, geomorfológico, estratigráfico e climático da área de ocorrência. Nesse trabalho é apresentado um modelo espeleogenético para as feições endocársticas das cavernas da porção centro-ocidental da Depressão Periférica Paulista em transição com as Cuestas Basálticas, na região denominada Serra de Itaqueri, podendo esse modelo ser assumido também para outras cavernas areníticas, tais como as da Serra do Padre e Serra de São Pedro. Este trabalho ressalta a importância do regime tectônico como principal condicionante na evolução dessas cavidades e inova por relacionar os processos de abatimento de blocos e arenização como conseqüência do tipo de falha associado, segundo o modelo de Riedel.

Abstract

The origin and evolution of sandstone caves are a function of structural patterns, geomorphology, stratigraphy and climate of the region. In this paper is presented a new speleogenetic model for the endocarstic features of the center-western portion of the “Depressão Periférica Paulista” transitioning to the “Cuestas Basálticas” domain, in the region named Serra de Itaqueri, a model assumed to others near sandstone caves, like the ones at Serra do Padre and Serra de São Pedro. This paper emphasizes the importance of the tectonic regime as main condition to its evolution model and innovate relating the blocks falling and arenisation process to the fault type associated, according the Riedel’s model.

Resumen

El origen y evolución de las cuevas de arenita son condicionadas por el padrón estructural, geomorfológico, estratigráfico y climático de la área en ocurrencia. En este artículo presentamos un modelo espeleogenético de las fecciones endocarsticas de las cuevas de la porción centro-occidental de la “Depressão Periférica Paulista” en transición con las “Cuestas Basálticas”, en la región denominada Sierra de Itaqueri, pudiendo este modelo ser asumido también para otras cuevas areníticas, tales como las de la Serra do Padre y la Serra de São Pedro. Este artículo aún resalta la importancia del régimen tectónico como principal condicionante en la evolución de estas cuevas, e innova por relacionar los procesos de queda de bloques y arenización con el tipo de fallas asociados, siguiendo el modelo de Riedel.
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THE DOLOMITE CAVES OF SIERRAS BAYAS, SOUTHEASTERN BUENOS AIRES, ARGENTINA.

Silvia P. Barredo
Grupo Espeleológico Argentino (GEA). Laboratorio de Tectónica Andina. Departamento de Geología Universidad de Buenos Aires. Pabellón II, Ciudad Universitaria, 1428, Argentina. Email: sbarredo@mail.retina.ar
By far, limestone, gypsum, basalt and clastics caves are well documented in Argentina but dolomite caves have not been mentioned in the speleological literature of this country yet. The Sierras Bayas site is part of the northwest - extended Sierras Septentrionales geological province. It is located in the northwest sector of this range, close to the Olavarría town in Buenos Aires, Argentina. Three depositional sequences of Precambrian age compose the Sierras Bayas epiclastic Group. In particular the lowermost shows two sedimentary facies assemblages: a finning upward sequence of quartz - arkosic sandstones and shales, originated in a shallow marine environment and other related to a marine shelf, composed of stromatolitic, calcite cemented dolostones and shales; stromatolites indicating an age of 800 – 900 Ma. These rocks are presently exposed along open pits and are economically exploited thus resulting in the discovery of well developed caves and galleries, the focus of this work.

Known as: Mallegni, Matilde Catriel, Santa Lucia y La Nueva, they have been topographied as individual caves but, in fact, it is proposed here that they form part of a unique horizontal system composed of partially communicated conduits. Up to now 83,27 m were mapped with a maximum difference in elevation of 7 meters. During the last decades they have been intentionally filled up with rocks and debris, probably by local miners, causing the isolating of several passages and moreover, the total burying of many of them. In spite of this a descriptive work has been held in some cavities with very significant results.

They are aligned with a Northeast – Southwest direction almost parallel to the bedding dip (less than 20° to the southwest) and follow the contact between the dolostones and the cuspidal shales of the lowest sequence. A system of East – Northeast trending normal faults seem to be the main structural controlling factor accompanied by submeridional additional faults, some of them with a gently strike displacement.

Explored cavities are dry, one is subhorizontal the others slightly deeping but all of them present small pits developed along vertical fissures. Matilde Catriel, the largest of all and most altered, totals 45,37 m in length with a difference in elevation of 6 meters. Its main gallery shows a lenticular profile with elliptical smaller conduits and minor meandering passages. Gravity processes enlarge the southwest portion changing the overall morphology. Concretions such as stalactites, curtains and stalagmites are barely developed and are few in numbers, they are composed of rhombohedral calcite but orthorhombic aragonite was also found. They are dominantly white with slight yellowish, dark brownish to reddish tones. On the contrary, other types of depositional features are dominant and comprise thick botroidal like accumulations, petrified cascades, gours and travertine terraces. Calcite is also present as aggregates of crystals, ranging from 1 to no more than 3 mm in length, as needles and also as eccentrics. Numerous dissolutional speleothems were found including ceiling pockets of different sizes and shapes, some potholes and scallops, floor pits and niches. The natural sediment fill consists mostly of fine debris probably produced inside de cavity and transported by short - lived channeled flows, collapsed breccia is also present. Stream sediment shows parallel lamination but it is mostly massive. The other cavities are less developed, Mallegni is 19 m in length, Santa Lucia only 11,9 m and La Nueva 7 m, all exhibiting similar sepelological characteristics.

It is proposed here that these are semi – active caves, this assumption is based upon the sporadic water flow observed in some conduits of the Matilde Catriel and Mallegni cavities. As a response to heavy rains, water flowed to the southwest and the resurgence was observed 2 km south. In spite of the intense percolation produced (dropping and tricking), it seems more likely that the lowest levels, not enough capable to absorb all the water and the presence of underlying impermeable facies give place to the overflowing of the “system”. A direct consequence of this latter is that water level rises resulting in the partial flooding of the upper and older passages and thus becoming temporally active. A maximum flooding level line was observed indicating 30 cm depth. Further conclusions are speculative due to the human impact yet if these assumptions are correct there might be flooded tunnels downwards suggesting a more developed system. Finally, it is proposed that they are polygenetic caves. Matilde Catriel displays tubular passages, has an elliptical cross section and large scallops indicating a phreatic origin. However, La Nueva and Santa Lucia, both at shallower depths, show steeper floor slopes and smaller dissolutional features, more indicative of epiphreatic conditions.
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URANIUM-SERIES AND PALEOMAGNETIC DATING OF CAVE DEPOSITS IN THE CHIQUIBUL SYSTEM OF BELIZE AND GUATEMALA, CENTRAL AMERICA

Thomas E. Miller
Department of Geology, University of Puerto Rico, POB 9017, Mayagüez, Puerto Rico 00681 

e-mail: t_miller@rumac.uprm.edu

Holokarsts of heavily brecciated Cretaceous carbonates of the Maya Mountains of Belize and Guatemala are drained by the Chiquibul Cave System, surveyed to 65 km. Progressive abandonment has formed four or more levels of galleries in these caves. In 1998-99 massive speleothem were sampled with U-series alpha dating. U contents in this area were high (up to 1.5 ppm). Ages ranged upward from 18 KaBP, with one exceeding the alpha method limit (of 350 KaBP). Its U234/238 ratio of 1.16 suggests an age less than 1.25MaBP, perhaps 780 KaBP based on assumptions of initial U-ratios. As expected, higher levels appeared to be of greater age and longer development An approximate rate of uplift/stream incision for this interval sampled is about one meter of vertical change per ten thousand years, similar to local regional solutional erosion rates of 100-130 cubic meters/ square kilometers/year.
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MAPEAMENTO TOPOGRÁFICO E GEOESPELEOLÓGICO DA GRUTA DO BACAETAVA, COLOMBO -PR/BRASIL

L. F.SILVA DA ROCHA, C. GENTHNER, L. RABELO

GEEP-Açungui / Grupo de Estudos Espeleológicos do Paraná - Brazil. Cx. Postal: 1383/Curitiba-PR/Cep: 80001-970/FoneFax:225-5009/email: lu_rocha@site.com.br
Resumo

A Gruta do Bacaetava (PR-0003) é uma das cavernas mais conhecidas e visitadas do estado do Paraná em função de sua proximidade com os centros urbanos e pelo fácil acesso. Foi uma das primeiras cavidades a serem mapeadas no estado (MARTIN e CASTRO, 1965), sendo encontradas citações e/ou referências a seu respeito desde o século passado. Devido ao interesse na sua conservação, a Gruta do Bacaetava foi objeto da realização de levantamentos específicos, visando subsidiar a execução de um manejo adequado. O presente trabalho vem desta forma apresentar os resultados das atividades de mapeamento topográfico e caracterização geoespeleológica, como etapas necessárias à elaboração do Plano de Manejo do Parque Municipal da Gruta do Bacaetava (ECOSSISTEMA CONSULTORIA AMBIENTAL / GEEP-Açungui, 1999).

Abstract

The Gruta do Bacaetava (PR-0003) is one of the most known and visited cave, in the state of Paraná, having quotations and references about it since the past century. This cave, also is one of the first caves mapped in the state of Paraná (MARTIN e CASTRO, 1965). Because these reasons, specifics researches , involving different areas of study, were made aiming to provide information for an adequate management of the Gruta do Bacaetava. This work presents the specific results of the topographic mapping and geospeleological characterization of the cave. These results helps to provide some basis for the creation of the Parque Municipal do Bacaetava management plan (ECOSSISTEMA CONSULTORIA AMBIENTAL / GEEP-Açungui, 1999).
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INTENSITY OF PROLONGED SOLAR LUMINOSITY CYCLES AND THEIR INFLUENCE OVER PAST CLIMATES AND GEOMAGNETIC FIELD
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Calcite speleothems luminescence depends exponentially upon soil temperatures that are determined primarily by solar visible and infrared radiation. So microzonality of luminescence of speleothems was used as an indirect Solar Insolation (SI) proxy index. For Cold Water cave, Iowa, US we obtained high correlation coefficient of 0.9 between a luminescence record and the experimentally observed Solar Luminosity Sunspot index.

We measured a luminescent speleothem record from Jewel Cave, South Dakota, US. It is still the first available experimental solar insolation proxy record with sufficiently long duration to reproduce the orbital variations. This record covers 89300- 138600 yrs B.P. with high resolution. It reveals determination of millennial and century cycles in the record.

This solar insolation proxy record contains not only orbital variations, but also solar luminosity self variations, producing many cycles with duration from several centuries to 11500 years. The most powerful non- orbital cycle is 11500 years cycle (as powerful as the 23000 a. orbital cycle in our record). It was found previously to be the most intensive cycle in the delta C-14 calibration record and was interpreted to be of geomagnetic origin. Our recent studies suggest, that this is a solar cycle modulating the geomagnetic field. We found also cycles with duration of 6000, 4400, 3300, 2500, 2300, 1900 and 1460, years (in order of decreasing intensity) with amplitude ranging respectively from 3 to 0.7 % of the Solar Constant.

Latest results suggest that these millennial solar luminosity cycles can produce climatic variations with intensity comparable to that of the orbital variations. Known decadal and even century solar cycles have negligible intensity (100 times less intensive) relatively to this cycles. Solar luminosity (SL) and orbital variations both cause variations of solar insolation affecting the climate by the same mechanism. In spite their influence over the geomagnetic field involve fundamentally different mechanisms, determined by the properties of the solar wind.

1

