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Introduction

Vertical propagation of magma through the sheeted dike section (seismic layer 3) of the ocean crust has
long been the model for magmatism at spreading centers (Gudmundsson, 1990). In recent years however, studies
have not been able to locate any large magma reservoirs along slow-spreading ridges, such as the mid-Atlantic ridge
(Detrick et al,, 1990). Axial magma chambers have, however, been well-documented along fast spreading centers
(Macdonald, 1982; Sinton and Detrick, 1992). The lack of magma chambers at slow spreading ridges has been
explained by the possibility of ephemeral magma chambers which occasionally pond and supply temporary
magmatic events along the ridge (Macdonald, 1982, 1986). In the sheeted dikes of the Troodos ophiolite, Cyprus,
looked at in this study, field and paleomagnetic studies show evidence for horizontal propagation of magma along the
palec-ridge axis (Staudigel et. al, 1992; Varga et. al, in review). This opens up the possibility that magma could be
supplied from several isolated sources flowing laterally from these points along the length of the ridge. This may
change current view points on how spreading zones receive magma without a major axial magma chamber located
directly beneath and has implications for study of the mantle souce areas deduced from samples colleceted along
spreading centers.

Anisotropy of magnetic susceptibility (AMS) was used to determine flow direction within the sampled
dikes. It has been observed that a magnetic field passes most easily through the long direction of magnetite grains or
along preferentially aligned groups of grains (Hargraves et. al, 1991). In theory, these grains have been aligned with
the flow direction of the magma and thus yield an indirect measure of flow direction (Hargraves et. al, 1991;
Staudigel et. al, 1992).

There is controversy surrounding the processes which led to the formation of the grabens that are observed
in the Troodos ophiolite. Competing theories suggest that the tilting occurred either while still close to the
spreading center, or as a result of obduction (Van-Everdingen and Cawood, 1995). The paleomagnetic remnance of
cross cuiting dikes were studied in an attempt to constrain the tilting of the dikes to an on or near axis location. In
these situations, shallowly dipping dikes were cut by later, more steeply dipping dikes. These dikes were analyzed
for distinct paleomagnetic signatures which would indicate that the crosscutting dikes were emplaced diachronously
after some sort of rotation and still near a magma source.

Geeologic Setting

The field sites were all located within the Mitsero graben of the Troodos ophiolite. After surveying several
kilometers of Phterykhoudhi canyon, four sampling sites were chosen in addition to a final site at a roadcut above
nearby Peristerona Canyon. All of these sites were constrained to the middle region of the Troodos ophiolite's
sheeted dike zone.

Methods

- Bach core was collected from within 5 cm of the margin of the dike in the hopes of finding an imbricated
AMS fabric. An orientation stage was used to accurately record the inclination and declination of the cores as they
were drilled. A sun compass was used when possible to correct for possible brunton errors caused by magnetic
interference from the dike itself.

Thermal demagnetization was carried out at the Scripps Institute of Oceanographic Research labs in La Jolla
Ca with the help of Dr. Jeff Gee. A cryogenic magnetometer was used for the measurement of all of the samples.
After initial NRM directions were measured, the samples were heated to 100°C for 45 minutes and remeasured.
Temperature steps of 50°C were used up to 500°C. 25° steps were used for the final two steps to a final temperature
of 550°C.

The AMS of each core was recorded before magnetic cleaning using a Kappabridge magnetic susceptibility
meter. This was done by measuring the magnetic susceptibility of each core in 15 ortentations. A three
dimensional susceptibility tensor was generated from the maximum, intermediate, and minimum eigenvectors (K1,
K2, K3 respectively) of the core sample. The long vector of this ellipsoid is associated with average elongation
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direction of the magnetite within the rock. A preferred orientation direction is associated with flow direction of the
magma.

Results and Discussion

The cross-cutting dikes within my sites were not statistically different paleomagnetically from the
surrounding dikes at the sites. The paleomagnetic results were used, however, to rotate the dikes back to their
unrotated positions. Through successive steps, the stratigraphic tilt of the ophiolite was first corrected for. The
dikes were then rotated back towards vertical, and subsequently around a vertical axis of rotation until their
paleomagnetic vectors were statistically indistinguishable with the Troodos mean paleomagnetic direction.

A well-developed imbrication was found in most of the dikes in which both margins were sampled from
(Fig. 1). The flow fabric implied by these AMS ellipsoids indicates a mostly vertical flow direction with a partial
horizontal component. In the lower sections of the sheeted dike regions studied by Ken Viet and Amy Huskey
(Huskey, 1996), the predominant flow direction was shown to be strongly vertical. With the addition of the data
from Helen Rance and Nancy Adams (this volume) who worked in the upper section of the sheeted dikes, I wiil
atternpt to define a horizon of neutral buoyancy (Ryan, 199within the sheeted dikes. The data does indicate that such
a horizon probably exists and it is likely to be located between the upper and mid regions of the sheeted dike section.
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Figure 1b. Illustration of how imbrication can imply a propagation direction. Note shallowly raking AMS
directions on right margin and more steeply raking AMS on the left.
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Data Confidences

Figure 1a. Plot of dike and principle AMS direction with confidence ellipsoids. The maximum, intermediate, and
minimum axes are represented by squares, triangles, and circles respectively. Samples taken from the western
margin are indicated by filled symbols while samples from the eastern margin are open. Note tmbricated sense with
western ellipsoids raking more steeply than the dike and eastern ellipsoids raking more shallowly.

Figure 2 Rose diagrams showing the direction of the maximum elongation directions of AMS ellipsoids. (a) AMS
flow directions through dikes prior to any tilt corrections. (b) AMS after tilt corrections for extentional and stratal
tilt have been performed.

A

h l .
Figure 3. Rose diagrams of HSL directions. (a) Unrotated directions. (b) After corrections for extentional and
stratal tilt have been performed
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