PAGE  
6

Linear Bio-location Anomalies in the Dynamics of the Earth Crust
Lija Berzina, doctor of geology

Martins Paupers,

Astronomical Society of Latvia

Riga, Latvia

e-mail: jana pa@inbox.lv

At the beginning of the nineties of the last century at the architecture and building company “Pamats” under the initiative and in cooperation with “group of rural architects” the methodology of detailed mapping of bio-location anomalies (BLA) in the scales 1 : 100 and 1 : 200 was developed. The aim of the mapping was an attempt to find out the role of BLA, called since long times in the people “water” or “fire” veins”, in the positioning and preservation of wood and stone buildings in the farmsteads and estates with lifetimes of century and more, to find out the nature and causes of damage during time, to evaluate the possibilities of restoration or renovation of buildings, often loaded with ethnographic information. At the same time the peculiarities of the structures and the areas of the estates were evaluated, as well as the architectural peculiarities of separate buildings and the place of the farm in the landscape in general.
The developed methodology allows mapping BLA with the separation from any common anomaly of its components – separate linear anomalous zones with different azimuths of spreading, their width, length, angles of divergence of sides, internal structures, polarity, intensity and dynamics. Unfortunately, the information obtained during mapping, in particular concerning the last parameters is of only qualitative nature. The disadvantage of the method is its low productivity – about 1000 – 2000 m2 per one workday of the operator. During the period of methodology development of the mapping of BLA zones periodically stand-in operators were involved – dowsers of other profiles – geologists, architects, a mining engineer. The local attachment of the BLA zones was performed using theodolite.
In the mid nineties the methodological studies were suspended for economic reasons. Many untreated materials of BLA mapping remained concerning the criteria of choosing the positioning of the old farmsteads in different landscapes of Latvia, the localization of the individual buildings on the territory of the estate in general. Later on during the analysis of the materials of mapping of old farmsteads it occurred, that all these questions are interconnected and governed by the peculiarities of the network of BLA at every place, at every farm. Afterwards the scope of the objects studied by detailed BLA mapping was gradually widened. The mapping of BLA connected with the evaluation of deformations and degree of preservation of buildings was performed in manors and monasteries of Latvia, Estonia, Lithuania and Moscow region, in castles and fortresses of the Livonian order in Baltic States. Many architectural monuments of various times – churches, bell-towers, chapels – were studied, as well as social buildings – schools, rural municipality houses and inns. The structure of BLA was studied also at ancient cult places (sacred stones, trees, wells) and burial places from Bronze Age through medieval times to the new times inclusively.
The structure of the BLA was determined also at the places of manifestation of contemporary geological processes – karst, suffosia, washout of hillsides and coasts, gully formation, including the study of districts of intense movements at traces of repeated levelings. The accumulated material allows regard BLA as linear, differently oriented structures, more or less uniformly, but not regularly covering the surface of the whole planet. Besides structural relations of linear BLA, visible on plane, anomalies have their own internal structure and intensity, they differ in polarity and dynamics of manifestation in rocks and different constructions on the earth’s surface. The latter are observed as the correlation of the dominant directions of joints of rocks with the directions of the anomalous zones of BLA at the points of measurements of jointing, as intensity of reflection of the BLA zones in contemporary geological processes (erosion, abrasion, karst formation, weathering etc.) and the relief forms of different ranks. Especially obviously this is observed in the nature of deformations of old buildings and architecture monuments of various ages – from the ages of the first pyramids to the castles, churches and the buildings of old parts of towns and cities up to the beginning of the last century.
By parting and getting closer, mutually crossing and overlapping in the plan, the BLA group themselves into systems seemingly forming micro- and mini-block structure on the earth’s surface. Concerning their dimensions (1,5 – 4,0 m in average) they represent the smallest block structures of the earth’s crust, leaving behind only conglomerates (logs, boulders).
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Fig. 1  Main types and structures of the biolocational anomalies (BLA) at the individual building site at the outskirts of village Kekava.
1 – BLA of the planetary network;

2 – BLA of the orthogonal subsystem of local and regional network;
3 – BLA of the diagonal subsystem of the same network;
4 – BLA of the newest system;
5 – optimal position for the building of the house.
According to their morphology and correlations in the plan the BLA zones can be grouped into at least two systems of different age (Fig. 1). The oldest one, less pronounced dynamically is formed by two nearly orthogonally crossing groups of linear BLA of minor but nearly constant width (from 0,5 to 2,0 meters) throughout the studied area; they form mini-blocks measuring 0,5 to 3 –  4 meters. The presence of this system of BLA is detected almost everywhere on different continents therefore it can be justly called global or planetary system as the causes of its formation are common throughout the planet. The size of the mini-blocks seems to be dependent on composition and structure of the crystalline basement: within the ancient massifs (Kurzeme massif of anorthosites and granites rapakivi, Central Swedish massif of granites) they are considerably bigger (4 to 6 m) [1]. The smallest mini-blocks (1 – 1,5 m) are observed in the regions of folded structures of primary rocks
The global system of BLA is overlaid by another, more complicated system of intersecting BLA zones. In this system in relation to the planetary system two subsystems can be separated out – the orthogonal and the diagonal. BLA of this system are characterized by large angles of divergence of the sides of anomalies (from several degrees to 45 – 60o), by varying width (from 0,25 to 8,0 – 10,0 m) and considerably greater sizes of micro-blocks that separate them (up to 10 – 15 m). In tectonically active regions, for example, in Listvyanka village near lake Baikal their width can reach several hundreds of meters. For several zones of this system horizontal shift and deformation with the change of direction of this planetary system has been detected (line AA, Fig. 1). When the BLA of the orthogonal system are overlaid onto the anomalies of the planetary system, the latter disappear, but the first ones acquire complex internal structure. In the structure of BLA arbitrarily as the third system several very narrow (0,25 – 0,4 m) anomalous zones can be separated that intersect the BLA of all previously described systems at various angles. In some places they form series from 2 – 4 subparallel zones with distances from 0,5 to 2 – 3 m. 
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Fig. 2  Scheme of the large block structure of the crystalline basement in the central part of Latvia (according to the gravimagnetic data, N. K. Ozolin, 1970.)
1 – zone of the Baltic deep fracture;

2 – gradient zones – sides of blocks;

3 – intensive regional zones of fractures (selectively);

4 – fractures in the settlement encasement at the sides of the blocks (selectively);

5 – characteristic sectors of the detailed mapping of BLA;

6 – places of horizontal shifts in the BLA network;

7 – borders of the large junctions of the complex structure of BLA network.

The zones of concentration of subparallel BLA of orthogonal and diagonal systems in their position and orientation are inclined towards the fracture zones of different depth and towards the borders of large blocks of basement (Fig. 2). Just with this system of BLA are connected the main morphostructures – contemporary, relatively new network of rivers (13 – 15 thousands of years), systems of preglacial and interglacial buried valleys. The thickening and mutual intersection under small angles of mainly unidirectional BLA of this system sometimes form whole generations of BLA up to one hundred meters wide, correlating with the lineaments in the relief: straight stretches of river valleys, large and small glens, lake depressions, elongated forms of glacial origin – eskers, drumlins.
Fig. 3 shows the structure of BLA of a segment of small river Kuja. The bed and the southern coast are entirely defined by the generation of BLA of a regional system with north-east spreading. At the intersection with one of the more rare BLA of north-west direction of the same system, coinciding with intersection of BLA of global network, the glacier has left a large boulder, used in the past as ritual stone and called locally the “devil’s tailor”. All other boulders with ritual significance studied in Latvia were also found positioned by glaciers at the intersections of BLA of both systems.
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Fig. 3 Scheme of the BLA at the segment of south-western flow of river Kuja south of town Madona.
1 – borders of the morphological zones of the valley;

2 – line of the schematic profile across the valley. Codes are the same as in Fig. 1.
In nature the BLA correlate with changes in the structure of the soil, composition and the tonalities of the plants, generally used for deciphering the aero- and space photos. Mining engineer V. Altroks has observed, that at mines as deep as 900 meters the BLA network at different levels is analogous to that at the surface. The BLA are connected also with the splitting and grinding of rocks, deformations in mine constructions, the emissions of crushed rock (“mine shots”) and emissions of gases.
The observed increased jointing of the rocks inside the BLA of this system correlates with higher water and gas permeability. So the radon emanation, provided there is its source in the region, in the subsoil layer on the BLA of the global system exceeds approximately twice the background level, but within the BLA of regional and local systems – even by an order. At the intersections of these anomalies the amount of radon increases by one more order of magnitude and reaches several thousands of Bk/m3 [2]. The increased permeability of ground waters at BLA has been proved during thousands of years by the experience of searching the places for and installing the wells, high yield sources and simply springs at the crossings of possibly greater number of BLA zones. Besides higher jointing at BLA the changes are observed of many other physical and chemical properties: density, porosity, permeability, electrical conductivity, the velocity of electromagnetic waves of different wavelengths. The spatial correlation with fractures of different depths and activation times as well as with block structure of basement in general allows one to consider the BLA of this system as part of the general tectonic structure – a detailed part. 
Every BLA represents a zone of un-homogeneity with its history of geological development and time of activation. In accordance with the principles of paleotectonic analysis the correlation of all three systems of BLA in the plan and their relation to the large cracks indicate that the global system is the oldest one with the formation, probably, at the pregeological archey-proterozoic time. Judging from the horizontal shifts of BLA of the diagonal system with directions NW-SE (Daugava zone) and NE-SW (Riga-Pskov zone) as well as submeridional (Baltic zone) these systems were formed or only activated at the caledonic or even later time (Fig. 2). The complex of manifestations of BLA indicates that they are subvertical zones of increased stress and release of energy of the earth crust. The nature of the field of the BLA of all systems in the crack zone and at different distances from it indicates, that the discharge of stress in the BLA zones takes place along cracks and borders of blocks of basement (as fixed by geological and geophysical methods) far from them – several tens (Riga-Pskov zone) or possibly even hundreds of kilometres (Baltic zone).
The BLA formed at different stages of tectonic activity obviously in their majority remain as zones of continuous stressed state, increased permeability and un-homogeneity of earth crust, zones of release of earth's internal energy. The enormous energy of the planet – 1,14 x 1013 W according to the estimates of American geophysicist V. Vakier – is much greater than that discharged at the tectonically active zones of planetary scale [3]. It can be assumed that the stressed state within the BLA is caused by the flow of this internal energy through the earth crust and through such small zones of increased permeability as BLA. Permeability is maintained in time by the action of cosmic forces as solid tides, lunar phases etc. That is exactly the constantly changing stressed state of the earth crust under the compression and, dominating in the conditions of Latvia, stretching, determining the polarity of the BLA, that governs the concentration of the near surface geological processes within BLA, their activity nowadays.
In interaction with hydrosphere and changes of temperature BLA influence the hydrodynamics of the underground waters, determine the degree of stability against grinding and washout of rocks during the formation of morphostructures up to the smallest forms of weathering. According to the nature and scale of their manifestations the BLA represent themselves as geodynamic zones of the very highest rank. They involve changes of physical parameters and physico-mechanical properties that can be considerable, but are hitherto taken into account only within the limits of error.
In the gradient zones and linear anomalies, involving also BLA, they remain beyond the limits of evaluation in gravimagnetic and radiogeological evaluations because of small scale of these studies and absence of precise equipment for field studies of such large scale. We think that every BLA as a zone of un-homogeneity represents a complex anomaly that differs in its composition of components causing anomaly in every separated system.
As a result – the attempts to invent the equipment capable to reveal all BLA connected to the structure of earth crust, are foredoomed to failure. As perspective can be considered only the attempts to develop high precision apparatus for the evaluation of the stresses in the earth crust with the use of methods of interpretation developed for the detection of the above mentioned systems and zones of BLA as microgeodynamic elements of the earth crust.
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Fig. 4  An example of positioning of the farm buildings in the BLA network in a farmstead on the right bank of river Maza Jugla 30 km east of Riga (end of XIX, beginning of XX century).
1 – living house; 2 – cattle-shed; 3 – bath-house.
Detailed mapping of BLA revealing chaotic, small-block or orderly nature of BLA network presented additional knowledge concerning the detailed planning of buildings within the densely populated territories of the Gauja and Daugava river valleys (2 – 5 km stretches at the lower reaches of the rivers). At terraces of different levels places of orderly structure of BLA fields were detected that were for long times used for building of farmsteads (Fig. 4); we could separate out slopes with generations of unidirectional BLA and places of ancient buried riverbeds. The latter, due to the high density and uninterrupted coverage with intersections of anomalies of orthogonal and diagonal subsystems of the BLA network obviously can be attributed to pathogenic zones and districts that were not used for building towns and places for dwelling.
If we know that the history of using searching and mapping of BLA (probably for mining purposes) dates back to several centuries, the history of using BLA in positioning the buildings and finding places for living has the past of more than 5000 years. Finding out the experience of using the structure of BLA in building represents an enormous task. We are sure that the developed methodology of large scale mapping of BLA will promote the implementation of this task.
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