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Meeting Notes

Department of Geology
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August 4th – 8th 2003

This meeting was organised to bring together the EAGLE controlled source research workers so that they could examine the state of work done on the data to date.  The principal scientific objective was to identify the major seismic phases on the two in-line profiles both along and across the axis of the Ethiopian Rift, and to make use of this information in the analysis of the off-line shot data.  After three days of working on the controlled source data, two days of talks were held.   On Thursday 7th August, a review of where the controlled source group had reached in their data analysis was given, which was followed by a presentation of the work undertaken so far, and the associated results and implications, from the EAGLE passive array studies, together with the GPS and MT work also undertaken as part of EAGLE.  On Friday 8th August, presentations were given on other rift systems, both offshore western Ireland and the Baikal Rift, together with a modelling study on depth-dependent stretching of the lithosphere at continental break-up.  Presentations on the Geology of the Ethiopian Rift, and the results of gravity studies in both Tanzania and Ethiopia led finally into a discussion of the results and implications of the work done at the meeting.

The full programme of the meeting was as follows:

Programme

	Monday
	9.00 am
	Welcome (PKHM)

Workshop Structure and Organisation (PKHM)

Work to date

     General (Data Proc, Coords, etc.) (GDM+GRK)

     Profile 1 (GDM)

     Profile 2 (GRK)

     Profile 3 (KK)

Targets for the week

Work Programme for 1st 3 days (GDM)

Computing Facilities (AM)

	
	Pm
	Phase Identification for Profiles I and II & III; Interpretation

	Tuesday
	Am
	Phase Identification for Profiles I and II & III; Interpretation

	
	Pm
	Presentation from each group of work to date.

Profile I, II and III interpretation

	Wednesday
	Am
	Profile I, II and III interpretation

	
	Am
	Profile I, II and III interpretation 

Discussion of preliminary models in light of work done to date.

	Thursday
	
	Active / Passive Array Studies

Presentation of work to date and planned work objectives

Controlled Source

     Profile I (GDM)

     Profile II (GRK)

     Profile III (KK)

Passive Array

‘Progress of EAGLE Phase 1 - BB Array: Tomographic Imaging of the MER’  (IB) (notes from ED / DC)

‘Structure of the northern Ethiopian Rift - a preliminary EAGLE receiver function study’ (GWS)

‘Mantle Anisotropy and Rifting in Ethiopia’  (MK)

 ‘Seismicity of the Main Ethiopian and Southern Red Sea Rift’ (DK)

Gravity 

      Gravity studies (GRK)

GPS

     ‘Secular rate changes across the Ethiopian Rift’ (BB)

MT Array

     EAGLE MT project (KW (GWS))

	Friday
	
	Scientific Implications

‘North Atlantic Mesozoic Sedimentary Basins: Deep Structure and Kinematics’ (BO’R)

‘Lake Baikal and the Ethiopian Rift’ (HT)

‘A Geophysical Overview of the East African rift zone’ (GRK)

‘Depth dependent lithosphere stretching at continental break-up: pushed or pulled?’ (Nick Kusznir)

‘Geology of the Ethiopian Rift Valley and its evolution’ (Dereje Ayelew) 

‘Joint Inversion in Tanzania’ and ‘Gravity inversions: application to the East African Rift’  (C.Tiberi et al (ED))

‘Implications of results from EAGLE work to date and discussion’ (SK)


A CD of those talks presented on PowerPoint is available from P.K.H.Maguire at the University of Leicester.  Information from these contributions can only be presented elsewhere with the express permission of the particular author concerned.
Participants

A complete list of those attending the meeting was as follows:

	Controlled Source Participants
	Arrival
	Departure

	University of Leicester
	
	

	P.Maguire
	Resident
	Resident

	G.Mackenzie
	Resident
	Resident

	D.Cornwell
	Resident
	Resident

	A.Khan
	Resident
	Resident

	P.Denton
	Resident
	Resident

	A.Myers
	Resident
	Resident

	Stanford University
	
	

	S.Klemperer
	Sunday 3rd
	Friday 8th

	K.Keranen
	Sunday 3rd
	Friday 8th

	University of Texas, El Paso
	
	

	G.R.Keller
	Sunday 3rd
	Saturday 9th

	Ketsela Tadesse
	Sunday 3rd
	Saturday 9th

	University of Copenhagen
	
	

	H.Thybo
	Tuesday 5th 
	Saturday 9th

	Dublin Institute of Advanced Studies
	
	

	B.O’Reilly
	Sunday 3rd
	Saturday 9th

	University of Addis Ababa
	
	

	Tilahun Mammo
	Resident
	Resident

	Dereje Ayelew
	Wednesday 6th 
	Friday 8th

	Passive Array Study Participants
	
	

	University of Leeds
	
	

	G.Stuart
	Tuesday 5th 
	Friday 8th

	I.Bastow
	Tuesday 5th 
	Friday 8th

	M.Kendall
	Thursday 7th
	Friday 8th 

	J.L.Crozier
	Thursday 7th
	Friday 8th 

	Royal Holloway, University of London
	
	

	D.Keir
	Wednesday 6th 
	Friday 8th 

	D.Waltham
	Thursday 7th
	Thursday 7th

	E.Daly
	Thursday 7th
	Friday 8th

	Other Studies Participants
	
	

	University of Cambridge
	
	

	B.Bendick
	Thursday 7th
	Friday 8th

	University of Liverpool
	
	

	N.Kusznir
	Thursday 7th
	Friday 8th


Monday

Following an introduction and welcome by Peter Maguire, Graeme Mackenzie presented the work done so far on the cross rift Profile 1, including a description of the data processing procedures followed, and in particular analysis of the geometries of the survey including the conversion of the shot and receiver locations to EAGLE space (requiring a rotation and change of origin of the co-ordinate system).   The advantages of using EAGLE space include the offset calculations being more accurate, there being no distortion due to a curved Earth and the coordinate system being also used as a model space.  He explained the shot time reduction, and proceeded to show what he had done on modelling Profile 1. This included using the Hole tomographic code, with a starting model derived from 1D modelling using Rayinvr, and then producing a 3D velocity model using the first arrival picks only in the tomographic modelling.  The 3D model was collapsed on to a 2D profile, weighting the resultant velocity values by the number of raypaths through each of the cells collapsed on to the 2D profile.  Finally, the first steps at raytracing had been undertaken.

Randy Keller had produced paper sections of the along rift Profile 2 data and described the section characteristics and their implications, in terms of crustal thickening to the south-west along the profile, and an apparently very thick sediment / volcanic layer at the surface along the whole length of the profile.  The thinned crust beneath Awash from Nazret to the south was consistent with the increase in gravity of ~80mgals to the northeast.

Katie Keranen had picked first arrivals and PmP on a number of the Profile 3 centrally distributed Texan stations.  She had attempted an inversion of the data in the central region of the survey.  There was an indication of a low velocity region across the centre of the model, possibly consistent with the presence of thick sediments.  PmP had been examined, and it appeared that the PmP amplitudes are higher to both the northwest and southeast beneath the margins of the rift, than elsewhere.

Simon Klemperer presented a brief report on the amplitude study being undertaken by Andrea Les examining near source ground velocities in relation to those predicted by the Oriard formulae.  The study was using data out to 20km.  He also presented a brief report on Michelle Cash’s work on the geochemistry of the lake waters both before and after underwater detonations.  

A brief discussion was held concerning the objectives of the controlled source workshop.

During the afternoon, work continued on the reading of the University of Texas, El Paso Profile 2 data at Leicester.  All participants present examined all the available record sections in detail, discussing their ideas concerning the correlation of the various seismic phases.

Tuesday

Those present split themselves into two groups: G.Mackenzie, H.Thybo, Tilahun Mammo, Dave Cornwell, Simon Klemperer working on Profile 1 data; G.R.Keller, B.O’Reilly, M.A.Khan, P.Maguire, Ketsela Tadesse, K.Keranen working on Profile 2 data.  Subsequently, S.Klemperer and K.Keranen transferred to working on Profile 3 data.

Wednesday

Before continuing with phase correlations and the beginnings of ray tracing, a short meeting was held so that participants could demonstrate what had been achieved so far.

Graeme Mackenzie stated that his group now could identify two sedimentary layers, with a reflection being seen (in places) from the intervening interface.  Pg had been identified throughout with a definite intracrustal reflector P1 also being seen.  Pn had been identified on a couple of sections (SP12 and SP17).  A deeper mantle reflector had also been seen.

Randy Keller discussed the first arrival ‘shingling’ from SP28 as being either due to real deep velocity variations or as a result of the presence of separated basins in the basement surface.  The crossover point from a crustal arrival to either Pn or a fast lower crustal arrival occurred at ~80k for SP28, ~100km for SP26 and ~120km for SP25 indicating a real thickening of the crust to the southwest.  There is a large delay of ~2 seconds for the Pg arrival for all shots, demonstrating the thick sediment / volcanic layer.  The reflected phases are much less well defined in comparison with the cross-rift Profile 1, but on some shots, e.g. SP22 are seen at both short and also at very large distances from the shotpoint.

The remainder of the day was spent carrying out further phase picking and modelling.

Thursday and Friday.

The programme for Thursday and Friday was as above, with the talks being given as described in the CD that may be acquired from Peter Maguire.

In the final discussion, the following main points were made that are emerging from the EAGLE controlled source project:

· The Profile 1 model and the cross-rift KRISP profiles undertaken in both 1990 and 1994 appear reasonably similar.

· The along axis Profile 2 model demonstrates crustal thinning to the north, but at the moment an apparent lack of high velocity material at the base of the crust.  While similar to the along axis KRISP 1990 profile model into Turkana, the possible (but not yet confirmed) lack of high velocity material at the base of the crust, appears somewhat different.

· It appears the even though the Ethiopian Rift is very volcanic, the velocities are demonstrating the underlying crust is ‘quite’ continental.  The absence of high velocities in the lower crust is strange.  The mantle may have similar velocities to those seen beneath Kenya, but as yet the relevant data has not been examined in detail.

· The presence of underplating cannot be confirmed (or disproved) from the wide-angle data to date.  There are hints that it may be present from the receiver function results, and also from the variation in amplitude of the PmP phase, there being a lower velocity contrast possibly identified beneath the rift than beneath the margins.

· Magma bodies have not yet been identified from the wide-angle survey data, however there are hints that they may exist from the large SKS splitting time delays, and also from the MT results over Boset.

· Along axis segmentation of the rift basins may be being observed both in the ‘shingling’ of the first arrivals on Profile 2 and the basinal features seen beneath Profile 3.

· The amount of extension across the rift (from examination of crustal layer thickness variations) appears to be small.  Interestingly both geochemical results and mantle tomography are showing that the Debre Zeit region is perhaps the most anomalous region ‘across strike’ rather than the Main Ethiopian Rift itself.

Ideas raised to follow up:

Relationship between crust - mantle topography and magmatic segments

PiP and PmP characteristics in relation to magmatic segments

Lower crustal reflectivity and underplating

Temperature estimates are required

Are different Precambrian terranes producing a different seismic signature?

Why are their large topographic differences across the rift?

Other Items to be followed up (some of which have developed since the workshop):

Meetings

AGU 

Invited speakers: 
Andy Nyblade, Penn State; Graham Stuart, University of Leeds; David James, Carnegie Institute; Lianxing Wen, SUNY Stony Brook.



EAGLE session to be organised at Stanford on 6th / 7th December before AGU (SLK)


EGU – Nice 2004



To be decided


Addis Ababa – June 2004

Much to be presented, but yet to be decided.  EAGLE work could be included within a Special Volume at this time.  Hans Thybo (Editor-in-Chief) suggested this might be a valuable presentation bringing EAGLE work under one cover.  Development of this idea needs to be co-ordinated with Meeting Organisers in Addis.  It is possible that there will be both a Meeting Proceedings Volume and an EAGLE Tectonophysics volume. SLK to follow up, no decision likely prior to AGU.


IGC – Florence 2004



To be decided


ESC – Potsdam 2004



To be decided

Website

Randy Keller would organise a web URL specifically for EAGLE, so that it does not ‘originate’ from any one university, but all can link into it (GRK).

Data Distribution

For the controlled source data, a master file will be produced including all recorded shot data from all EAGLE instruments.  An agreement would be produced defining who should use this data and when. (GRK)

An agreement will be produced between RHUL, Leeds, Leicester and Stanford defining data usage.

UTEP will cut records from Texans for events in specific windows upon request.

Software

ZP and VMED will be used for both Profile 1 and Profile 2 processing and analysis.  They will be interpreted using the same procedures namely RAYINVR and Hole’s tomography.

Publications

Controlled source Fast Track paper is put on hold until processing, modelling and interpretation progresses further.  It is expected that it could be defined at the Fall AGU.  A list of possible publications and completion dates is attached below.

Thoughts on Papers: 6th August 2003

To be continuously reviewed and updated

(From discussions at the controlled source workshop between SK, GRK, GWS and PKHM)

(including possible (?) likely (?) submission dates)

Fast Track: Controlled Source – to be defined after further modelling.

Profile 1 (inc. gravity?)– Graeme et al.  (Spring 2004)  JGR length

Profile 2 (inc. gravity)– Keller (O’Reilly) et al (Summer 2004) JGR length

Profile 3 and fans – Keranen et al (Summer 2004) JGR length

Profile 3 and fans – (attenuation) Keranen et al (2005?)

Controlled Source Logistics – Leicester et al. (Christmas 2003)

RV Tomography – Daly, Waltham (Spring 2003 (?))

RV Seismicity / FMs  Keir et al (date??)

BB/RV Tomography (Bastow) (Christmas 2003)

BB/RV Splitting (Kendall) (Christmas 2003) 

BB/RV Receiver Functions (Stuart) (Spring 2003)

BB Mekele Event (Atalay) (date??)

FURI Receiver Functions (Atalay et al) Summer 2003 GJI

Profile 1 Residuals (Cornwell (in collaboration with Bastow??) (Spring 2004)

Profile 1 Receiver Functions (Cornwell) (Summer 2004)

Profile 1 Splitting (Cornwell (in collaboration with Kendall))??

Profile 1 SWD (Tilahun et al)

Detailed Gravity in Rift being looked at by Mickus

Lake Shooting (Part 1 – Biology) Seyoum et al

Lake Shooting (Part 2 – Geochemistry) Cash et al

Shooting (Part 3 – Ground Motion) Les, Khan et al.

Ketsela (involved in Profile 2, and Ogaden data) 

Ewenet (??) 

Laike (??)

Furman – Petrogenesis

Whaler – MT

RHUL students 

