High resolution satellite imagery reveals previously unstudied structures in Cretaceous chalk of the Khoman Formation where it is exposed in the - -
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roughly polygonal areas 500-1000 m across. Offsets of bedding indicate that these are fault structures, and their positive relief suggests the pres- y g y u g y

ence of either deformation bands or mineralization. These polygonal networks occur in continuous surface exposure over an area of about 700 km?® = '3 ‘ M ‘ k:’ 3_'.;
and extend over at least 2500 km” partly mantled by aeolian sand. Overlying this fault network across the entire Farafra region is a terrain of iso- S t t - L t C t d E I T t - L - t f t h W t D t E t ﬁ h
lated, nearly circular basins. The basins range from ~50-200 m in diameter and have layering with very shallow inward dips and very little topo- r u c u re s I n a e re a c e O u s a n a r y e r I a ry I m e s o n e s o e e s e r n e s e r , g y p

graphic relief. In the oldest rocks of this terrain, the polygonal ridge network cuts and locally offsets the basins, and basins are spatially associated
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About 120 km to the east, Eocene carbonates display thousands of low-amplitude domes up to 1000 m across separated from one another by a po- youngest rx in Farafra area (Tertiary oldest rx in Farafra area (Cretaceous Wadi ||m.estones of the .Khoman Formation (I|g ht olive green below Ieft) P O I ka d Ot m esa te rral n ty pe
contain polygonal ridge networks and eye-shaped features. Nearly

approximately EW. Curiously, the immediately overlying Paleocene Tarawan Formation has low amplitude dome structures of similar size.
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i li i i f N f this ter- . . . : : : : . - -
lygonal network of narrow interconnected synclines, forming structures with the geometry of bubble wrap. In the north and west parts of this ter Tarawan, Esna, and Far afra Formation 5) — Hennis and El Hefhuf Forma tions) — . | . | The ‘eyes” in this terrain type consist of approximately e The dominant feature in this terrain type is a set of E— _ Lo fimescale ridocs loss fham 3 m
rain, structural trends are weak and faults are rare. In the south and east portions, a NNW-SSE structural alignment of narrow synclines domi- lie Kh halk: id ) . . continuous exposures allowed us to conduct reconnaissance m apping : o I haved that ib S _. e - ’ & ] o
overlie Knoman chalk; no ridges or eyes  underlies Khoman chalk; no ridges or eyes _ _ _ o _ 150 small elliptical mesas each less than 200 m small, eye-shaped mesas that are capped by resistant, TN i " B .+ wide occur in the polka dot mesa We are still verv much in the initial stages of this proiect and. to date. have
nates, and NNW-55E faults are common. using high resolution satellite imagery in Google Earth. | across & having a concave cap of resistant rock gently inward-dipping layers forming concave mesa ? ¢ & b hl OI I le I n I Ia O u g S | y k hg P1o) h, n i
i icli ' _. o | terrain but are much less common ' r r in i r ion
The structures near Farafra Oasis bear a striking resemblance in both scale and geometry to polygonal fault systems and fluid escape structures El-Guss Syncline Farafra Anticline i i L v : : : onty dO n? reconnalsgance WOF - on these structures using high resolutio
g g y to polyg y p \ = A | S B | We defined th t o ) _ collite _ caps. They are shown on the map at far right using {l“'/ y o than in the polygonal ridge terrain d I t t t satellite image. The ideas in this panel are presented as models that we
reported from young marine sediment sequences in the North Sea, Lower Congo Basin, and offshore Namibia. Structures in the Eocene carbonates 7 £ 2 Vi T 5 2 e e dertine ree. erraln. ypes Or- mapplng on sateiiite imagery. ‘o RGO NP RRE L N e O e i turquoise circles with a large black dot. Evidence for il f\ } S;;?l;src; e;hré Sgee;’ - or the terrain with low-relief eyes O n I I I O e S O e S will test with additional field, remote sensing, and lab analysis.
are strikingly similar in both scale and geometry to broad hummocks and narrow synclines in sediments above polygonal fault networks in the A, T ELE el 2 g g7 e T ‘ ' ' Polka dot mesa terrain (described in detail at right) LS i S K T inward dips of the capping layer (images at right) / n 7 / the polygonal ; Where ridges occur in the polka
e The “eyes” in this terrai ist of imately 150 11 elliptical mesas each less e, s S, : o~ gt , 1 . scalloped layer ridge terrain | - - o
North Sea and elsewhere. - y ;yes T er;am (fonlsllsho APPTOTIMATEY ima P . includes scalloped layers with inward pointing Vs, _ margins dot mesa terrain (example above Although this project is still very much in its infancy, we are struck by similarities between the features that we have
- t an . 00 m acros.s and typically ellvmg a concave. cap of resistant rock. | inward drainage, and interior alluvial deposits. A125Im" e | | 150 m el b left), the ridges underlie the layers observed in the Khoman Formation and features of polygonal fault systems and overlying fluid escape structures
....... Terrain with low-relief eyes (described below right) e ,. | * Most of the small mesas are elongate E-W or that form the small eye-shaped that have been imaged in 2D and 3D seismic in many marine basins around the world. We outline a bit about these
* The “eyes” in this terrain are the same size and shape as the eyes in the polka dot G0 " e et S small flat WNW-ESE and range from about 100-200 m across. . SRSy I s i mesas features below and speculate on possible correlations with structures in the Khoman Formation.
mesa terrain and have the same concavity in the centers, but the eyes do not stand _- = = N e / fgggg_ _ e Some mesas are connected into chains aligned 1N el inwzfei V%‘;'I"(';age - s Q"f ly concave — e
above the level of the surrounding terrain as they do in the polka dot mesas. e RN T x T Sas e, e e parallel to mesa elongation. ' V| e ' o P | ) POIyg on al fa u It Syste ms
Polygonal ridge terrain (described below left) g X2 '." N & IR T _ * General elevation data in Google Earth suggest that 'N-:‘“”"*?«.;.._.._& Pol | fault s of | fned. low-disol t extensi |
* This terrain consists of dense clusters of very low relief, slightly resistant ridges o, S , B SEL i gg the mesas are not more than a few meters high. : ; B g olygonal tau _SyStemS are sets ot layer-contined, OW_' ISP ace.men _eX ensiona —
: . . : : . 2 iy T - -~ shaped : . w0 Al faults arranged in networks that are broadly polygonal in map view (diagram at Thior Y
arranged in networks that define polygons containing few ridges in their interiors. S P it e WNW-ESE ridges ranging in width from ~10-30 m oy : alluvial deposits small buttes capped by , . . . . 2
e oo L0 O oS, g% e the | ; h - - flat-lying layers right). Polygonal fault systems typically occur in fine-grained sediments such as | 500 m
> | . overlie the layer forming the concave mesa caps _ . : A -
A Overall distribution of the features: . . | , " i = ; srmall mesas capped by muds a_md chalks and have been reportgd from over 200 basins world-wide (e.g., | L it G0
s (tmage far right) and are oriented parallel tomesa  [EigBD -0 40 S inward-dipping layers Cartwright and Dewhurst, 1998; Cartwright et al., 2003)
| 4 The Khoman Formation is exposed in the eroded core of the broad NE-SW trending chains and mesa elongation. The ridge tops are also ' o ’ |
: el Kipors regional Farafra Anticline (left). The Khoman Formation is conformable with underlying faintly concave, rather than being flat. These ridges low-relief eyes with * The Khoman Formation consists of chalk, a rock type common in polygonal fault systems.
. . Tl inward-dipping layers e The polygonal ridge networks in the Khoman Formation consist of faults that, where it can
Cretaceous layers. Overlying Paleocene layers lie unconformably on the Khoman. are shown with turquoise lines on the map at far T e o he d 1 have dip <]
: : N 2 , , 4 I i 1p.
e Polygonal ridge networks and eyes occur only in the Khoman Formation and do not — — s 7 ' e Ve . ?W-(ellelf eyes, mwaroclj- | € determined, ax.fe 1p S .IP | |
1N occur in sandstones and shales of the underlying Wadi Hennis or El Hefhuf A . small flat-topped ; ﬁ%_ TN 5 S v e o e b'ypfr";?fsaeﬂsérféoﬁzzes . * The polygonal regions defined by the network of fal.ﬂts m. the I‘<homan Formation have
' Formations (darker green) nor in overlying limestones and shales of the Early Tertiar A Fieg - RS SR = dimensions of 500-1000 m in map view, similar to dimensions in polygonal fault systems
| T s di fra (Thebes) FY § tions (b q ) g g | S dips los3 . > - | e b © otherstructural basins studied in 3D seismic (plan views at right from Cartwright et al., 2003 and Gay et al., 2004).
F - S | ] arawan, Esna, and Farafra (Thebes) Formations (browns and orange). . o N _ e i i . . .
oo a0t it ¢ : : ; \ 3 § . R _' t / : et — = B
T o f L xrm YR \y| colored rectangles are keyed to image e Virtually every exposed part of the Khoman Formation in the map area at left contains B TR . inms/aer?jptf}w/an M‘E -~ o Vi : e . . e * The f.eatures .m t.he Khoman Formation are .laye.:r confined and, ?t least from ?/vhat can b'e
Ve - ) i border colors throughout the poster +h 1 17id ¢ s 1 liof Ika dot Fairl % »%i’%_g%e:;g ‘~d / layer below - e, il - o QO domes seen in satellite imagery, appear not occur in either the underlying or overlying formations r———
. B e.r PR e fn ehworf res covers an arc pof 1 . rzr:)e()i)als( 2a liy h the polka dotmesa terrain has its higheSt s j.;‘“ . ’,f.r Eo% P B : - 150 m | : . | L Co0dle ridges, slightly concave near Faratra. g -,
o ' - El-Guss Syncline based on Barakat and Hamid (1974). 1 t -reli in int t . . . _ y AEN + : . . ] . . . i . .
SN T g L at e cr et aceous Kh OMarn Ch a I k y OUI?[ | polygonal ridge networks a? ow-relief eyes in interdune patches over an characterized in the west by narrow EW ridges  75m =l w 250m o Gl The Tarawan Fm. that unconformably overlies L %matelggﬁgtoaggozs others, and the complex portions appear to be slightly lower in the section than the simpler
High resolution satellite images (examples above) of the Western Desert of Egypt e Sq 4 additional area of at least 5000 km’. and fingers, in the center by EW chains of small the Khoman to the north of the polka dot by Kiftszch et a. (1987) sections. Polygonal faults reported from the Lower Congo Basin by Gay et al. (2004) show a
reveal a wide variety of previously unstudied polygonal, linear, and circular * Tawadros (2001) indicates th.at t}.1e type section Of. the Khoman Formation at Ain mesas 100-200 m in diameter and elongate I}II SOH: small Tesas, Oldir layers cr oipmglo?t al:l?}tmd thﬁ cbentral Cip app.eeE" to d}llp I}I:Ore steeply mesa terrain contains domes several hundred similar pattern, with more complex “polygons within polygons” deeper in the section (plan
features. These features are bedrock structures not surficial features (Tewksbury et Khoman southwest of Bahariya is at least 50 m thick. ~EW, and, at the lowest elevations to the east, than the central younger layers (¢.g., above left). The small buttes (above right), which appear to meters across and separated by narrow view and perspective views at right).

al., 2009 and Tewksbury et al., in press). These structures range in scale from about e Are the polygonal ridge networks in Farafra an example of a polygonal fault system??

P O Iyg O n a I ri d g e te rra i n ty pe e The extraordinary area over which these polygonal ridge networks and eyes are by small flat-topped buttes. have flat-lying caps, may capture this transition up-section from inward dips to flat-lying layers. The interconnected synclines. S umma ry Of d |Str| b Utl on Of fe atu res

: exposed in a fairly thin unit is a function of the very low relief of the area and the ver small buttes are shown on the map at far right as turquoise circles with a small central black dot. _ _
100 m to 1000 m and are exposed over literally tens of thousands of square P Y Y Y Map above, which shows only polka dot mesas and low relief eyes
. . . : : : — PR oo e N T 5 low dips of the Khoman Formation on both flanks of the Farafra Anticline. ’ :
kilometers in Late Cretaceous and Early Tertiary carbonate bedrock. This terrain type consists of dense clusters W o W P i . . e Th th t of th h bove is characterized bv 1 lief tall ated OCKMarks an Uld eSCa pe StrU CtU res
. . . | of very low relief, slightly resistant ridges S5 ity e A Te rral n type Wlth IOW'reI Ief eyes e southern part of the area shown above 1s characterizea by low-relief eyes spatially associate
This poster presents reconnaissance results of work on structures in two areas: arranged in networks that define polygons -*-A (a0 RS e E with arms and intersections of polygonal ridge networks. Fluid escape structures have been reported in close association with polygonal
e Polygonal ridge networks and eyes in the latest Cretaceous Khoman Chalk % containing few ridges in their interiors. Sy . N TN . ,«;,wu,f B e The “eyes” in this terrain type are the same size and shape as the eyes in the polka dot | | - | - * The central part of the area, which is higher in the section, is dominated by small mesas and chains of fault systems from many areas of the world. Pockmarks and furrows at the
exposed in the core of the broad regional Farafra anticline (six images shown A // f, :."‘_' S g v Jr s f 75 2 : | BN e . mesa terrain and have similar concavity in the centers, but the eyes do not stand above R 2 4 i Vg mesas with caps of inward-dipping layers. Ridges are present but form only weak patterns. sediment-water interface, and chimneys in the underlying sediments, have been
above; area shown in the box at right) / W boe .\ » £ o // (7 TN g the level of the surrounding terrain as they do in the polka dot mesas. e The youngest part of the Khoman Formation contains EW slightly concave ridges in the west and reported from the North Sea, offshore Namibia, the Lower Congo Basin, and Lake (@ @ ;
/ . 7 3 “ 7% ™ & o _)'5:"/’ y . . . . . = 55 ,\_-_-/‘
e “Bubble wrap” structures in Paleocene carbonates of the Thebes Group, 4 N W This terrain type consists of low-relief eyes small, flat-topped buttes in the north. Superior (e.g., Andresen and Huuse, 2011; Moss and Cartwright, 2010; Hustoft et —
. : : : .. _ p COREL L @iy ey . " al., 2010;Gay and Berndt, 2007; Gay et al., 2004; and Cartwright et al., 2004). X 4.
Minia Formation, and Mokattam Group exposed in the flat desert plains west _ oA \ = i, % = o s A 14 and networks of ridges outlining M ap below. showin g the distribution of all three terrain typ es across the re gl on y y 9 ) 2 & v é /5\
. . . . . . L - s 5 3% LR G o0Qle ] : 7] & / . , .
of the Nile (two images shown above right; area shown in the oval at right). A portion of the Geological Map of Egypt (Egyptian Geological Survey and Mining Authority, 1981) LI o _.M'K G ATiP 1 A / polygonal areas. These low-relief eyes are e The polygonal ridge terrain occurs in the oldest part of the Khoman Formation in the core of the * In models proposed by Gay et al. (2004) and Moss and Cartwright Seafloor ® . @ = N1/
£ 4 . . . . * - =
In the image at left, the polygonal ridge terrain i3 e _f l et L shown on the map at far right above using Farafra Anticline; the most complex part of the polygonal ridge terrain appears to be in the oldest (2010), fluid escape through pipes and tabular zones creates %‘},
- occupies the general area shown with a dashed gray ; L B e o turquoise circles with either an open part of the Khoman Formation. pockmarks and furrows at the seafloor. Pipes are typically less than (s ‘}/L ¥
T h I S St u d y e Qur area of study in the Western Desert lies in what has been termed the Stable outline at left. ' interior circle or crossed lines. This terrain ot . oo | _ e Polka dot mesas and low relief eyes occur in the Khoman Formation everywhere that we have 100 m to a few hundred meters across (right) and commonly 8 é
Platform of Egypt. The Cretaceous and Tertiary stratigraphic section of the Stable e The ridges are low, narrow, positive relief L > - 1N e Offsets of dipping white la}’ers indicate that lies north and up-section from the - — ] — | looked between the pOlngl’lal ridge terrain and the overlying Tarawan Formation. slightly Oblong (below right)- Over time, pOCkmarkS fill in as ;\&iﬂg —
Platform has been well-studied (e.g., Said, 1990; Hermina, 1990; Issawi, 1999). structures (possibly deformation bands) that the ridges are faults. Preliminary work polygonal ridge terrain and south and * Eyes are 100-200 m across and defined by inward-dipping layers. Some sedimentation proceeds, but continued fluid flow keeps the rexagonal oo 4 —
e Structures in the Syrian Arc Mobile Belt have received considerable attention by occur in dense clusters typically 80-200 m wide, indicates that the ridges are dip-slip faults. down-section from polka dot mesa terrain. eyes have a saucer-shaped resistant layer in the center. pockmarks as negative features until fluid flow ceases (far right). 2 =S 2 U
previous workers and by the oil industry (e.g., Bosworth et al., 1999; Guiraud et al., with typical individual ridge spacings of 8-20 m. o \ * The map at right of the northern part of the e The ridges in this terrain clearly lie along faults that cut up through and As sedimentation proceeds, seafloor sediments drape the Mosg & Cariwright, 2010
2001; Youssef, 2003). Ridge clusters define polygons 500-1000 m across E ' | \ polygonal ridge terrain outlines, in yellow, offset layers in the eyes. Offsets are consistent with dip slip. pockmarks, creating layers with small inward primary dips that are | sk 0 5 (s e
’ ’ o . . . . . . . .. . . . . . Chimney E > within the ar:aineerwa e — ‘ e —— ——]
e By contrast, structures in the Stable Platform have received less attention, and the that contain few ridges in their interiors (above). ¢ clusters of ridges with more than 5 ridges per * Asin the polka dot mesa terrain, the eye-shaped structures with inward visible in seismic profiles (below right). T~ ¥ E fhin the faultinterval e — - e ==
roads o published literature in the central Western Desert focuses on regional structure (e.g., e The southern portion of the polygonal ridge | 100 m. Ridge clusters clearly outline dips in this terrain are not accompanied by adjacent structures with  The fact that we see no evidence in the upper part of the Khoman P g o Cayetal 2004 = _'—.:"'::-"-:" - _____::::” —
minor Western Barakat and Hamid, 1974; El Eraqi et al., 1999; , Youssef, 2003.). terrain (below), which appears to be down section o e polygonal areas with fewer ridges. Although outward dips. As far as we can determine from the satellite imagery, layers Formation for any fold structures other than the small, nearly TeperEEE e P gfm
esert roads ’ . yA— . ] . . . . . ) . —————
Nile River e As far as we are able to determine, the small-scale structures that are the subject of from the northern ridge terrain, displays more % | A {T‘; there are no dominant through-going s in the country rock surrounding the eyes appear to be flat-lying. circular basins that form the eyes of the low-relief eye terrain and ~ =
our research have been previously unrecognized and unstudied. We are currently complex polygonal, circular, and arcuate ridge | é : ’23’6% 4 structures, the ridge network might include ' — — - . - 85 the overlying small saucer-topped mesas suggests that we are not
doing reconnaissance mapping on satellite imagery in Google Earth and plan to patterns than the northern part of the terrain. &l T two or more preferred segment orientations. & "; Diee, - j‘ﬁt ks TN ow r.e 1€L €yes occur %g | dealing with typical mechanisms of folding.
Stable Platform boundary after Bosworth ef 4. 1998 and Youssef. 2003 study these structures in the field in December, 2011 and January, 2012. % o N\ | | _ _ e Ridge networks show clear mechanical interactions (above left), implying =4 | \ 3 \| evenin the narrow Zes e The low-relief eye terrain stratigraphically overlies the polygonal ridge terrain in the Khoman
y " ’ | 7N AS ey gt R W e Sl contemporaneous erowth of ridee networks havine different orientations. w2 S patches of Khoman i o Formation, and the eyes are located preferentially along the arms and at the intersections of the
: . > N R e o P : : : ) N | e y P y along
' ' : ' g o s i N S Y , , . o , , e Unlike the polka dot mesa terrain, this terrain type contains polygonal networks of A s : Chalk exposed in the %% 55 polygonal network of faults. The low-relief eyesare similar in size (100-200 m) to fluid escape
ur work in £gypt aims to address tnhe roliowing questions iy N 7 S = ] L ey e The polygonal ridge terrain contains quasi-circular white patches with ;. P YP pPolys < 550
o . > = Ao . - 7 B < o EEn ‘% . . . . : : : ridge clusters. The map outlined in yellow at left and the image above left show that g N sand sheet southeast of é’f% pockmarks that are associated with an underlying polygonal fault system and that have been imaged
e What are the characteristics and geometries of these small e Whv is the overall scale and seometrv of the bubble wrap terrain R 2 N v, g A i = SO 54 inward dips. Based on crosscutting relationships, these small circular basins e o \ s Farafra. succestin 2k 1 3D seismic in the North S 4 elsewh o
y & y p i et AN PR S : 1 . : : = the polygonal ridge networks are similar in size to those in the polygonal ridge terrain. 3 / SUSE 5 o5 wit seismic in the North Sea and elsewhere (right).
scale bedrock structures? In what ways do these structures strikinelv similar to that of the volveonal ridee terrain at Farafra K22 o IR I e (SCBs) pre-date the ridges in this portion of the stratigraphy. This causes the % S extensive develobment 835 . Th 1 haved £ the polka dot terrain also have ; d-dippine | Th
. g y p yg g 4 E e ;H fo . ol el : N Vg R .~ = . . . Y 11 . . h d d .. 5 d /100 ® The low_relief eyes are Spatlally related to the ridge networks and occur both along | - *—;‘.q '\ s p = g a e SIma eye-S ape mesas O e pO a doOot Mmesa terrain also nhave imnward- 1pp1ng ayerS. e
vary with host rock type and age? despite the fact that the structures themselves are different ? Z d- 78 %7 G =R e ridge geometries to be affected in places by the edges of the SCBs. ellow: areas with ridge densities > 5 ridges o = §‘ = R of this terrain beneath “ g2 11 11 el t hly E-W linked in EW chains of shallow basi d underli
. p . ‘ ;, . - _;'_:__.::..) 3 g, . .»-_. \?\: = . . . . . P 1 . ht t h (SCB ) . 1 1 .d t . arms and intersections in the polygonal ridge network. . l- . . _..acj E (_% Small mesas are all € Onga e I'Ollg y - 7 are l1inkKed in chains or snallow aSIIlS, dand underiie
* How and when did these structures form? Are they e What role did reactivation of long-lived basement faults play in the colored rectangles in the image above are ' AP T * White SCBs are shaded purple at right. SCBs vary in size, polygons can urple. white patches 51N polygonal ridge terrain e Radial rid 1th 4 tvpically extend outward t AR T IR the sand. S5 slightly concave EW ridges
. ., . S T e : : : : : : : - - _roli - adial ridges are common around the eyes and typically extend outward two or more g TERER L. §2 1 '
tectonic” structures, or are they features that formed location, formation, and subsequent modification of these structures? keyed tf()l.the gTOIOQICﬂT ap abtove ar][.d to box 500m v YRE sl ﬁv-xff" contain more than one SCB, and there is no obvious spatial relationship Creen: eyes i the termain offowsrelief eyes (see right eye diameters (above right) et AN T % S | R §8§ e Are the low-relief eyes, eye-shaped mesas, and concave ridges examples of furrows and chains of
: - o outline colors in this poster section AR S h R ) e ° - : : -. mmeuwmtn \ Zi . . .
penecontemporaneously with sediment deposition ut ! P 4 7 o W W between the white SCBs and the ridge network polygons. fluid-escape pockmarks associated with polygonal fault networks?
D t T h b b b I Wr t rr i n The character of the bubble wrap terrain changes markedly from SW to NE (from A to B to C), across the trend of the NW-SE patterning in the satellite images. S
l
dla SOUrces Freely available, high resolution imagery in Google Earth has p '. al i . f e e | erraim B (below and left) ha.s clusters of 100-500 K AR e, RN . OCNIW-SE griging ¢ “ _
a n d m eth Od O I O revolutionized our ability to find and study these structures. ) = ] m domes separated by prominent NW-SE o oy SELRITERR | B8N d dbyNV/[/SE Pla ns fOr 20 1 1 _ 20 1 2 f| el d WO rk
y """"""" D D D fT N ; synclines that define the NW-SE grain. The long T R 0 | et : ™ g SYG lnes
—— D . synclines are continuous with the synclines A 258\ -G ' — As we |nd|98t_ed .abOVG, the Desert Eye_s Project is
1n9°°§]é1Earth,;’1‘ LS D R separating domes in the dome clusters. Faults are very r_nUCh In _'tS infancy. We_ have funding from the
T N o BTN s D . . . National Science Foundation through the IRES
27 ) ! D i more common than in Terrain A but are still rare : : :
o D D 1 dominantly strike NW_-SE program to conduct field work this winter through
SRR S . and dominantly strixe NW-SE. NSF grant OISE-1030224.
=27 A ‘ . e -§: D .
7 ! ) g8 D D D R N %o _ | ) Our field work will be aimed at addressing the following:
7z t'? § D D Davies, 2005 The NW-SE grain of Terrain C (above and above right) is fundamentally defined by long, narrow, * Nature of the polygonal ridge network. Are the ridges
°I - - . . .
500 m i{ £e T AN o T B il . ) . . - NW-SE trending synclines. Domes occur in the panels between faults, but they are not as prominent deformation bands? Mineralized faults and fractures?
| gé | ° T efd(})lm]egs EE? interconnected synclines 100m Terrain A (map at left and image as in Terrains A and B. Where domes occur, they are similar in scale to domes elsewhere. NW-SE * Nature of the low-relief eyes and small eye-shaped mesas,
8 = : in of the bubble wrap terrain are ver m i i : Lok . . i i i i
The primary reason that the small-scale structures that are the subject of this study have remained essentially invisible until now is that ‘ © 3 Tewksbury et al. (2009) examined high The plan-view geometry and scale of structures N t P o g v ly ot io; o6, blelow) 15 ;:lommatel:l by domes and faults are common and are preferentially located within and at the margins of the NW-SE synclines, including evidence for fluid flow.
S5 [ : : s L similar in geometry, scale, and areal exten ” - : : : in li i i i
they are too small to have been identified and studied in the satellite imagery that was freely available until very recently. 8 resolution satellite imagery of this area in the bubble wrap terrain are strikingly similar toh 8k g 4 usine 3D seismic i 400 m clusters of domes that are 100-500 m although faults also occur in the panels in between. Faults cut both domes and synclines. « The hillshaded SRTM DEM above shows * Range in lithologies and properties of different parts of the
51/ ] : : . o hummocks mapped usin seismic in in di :
e Until recently, Landsat ETM imagery was the best resolution imagery that was freely available. Both in color, at 30 m/ pixel (above left), 23 Mg in Google Earth and discovered that the to those in the polygonal ridge terrain in Farafra PP , 5 in diameter separated by e h : ben th Khoman Formation.
i i i i itis i i < TR h b d above lef 1 the North Sea (plan view of North Sea anastamosing synclines (below right). ; D 14 the prominent young NW-SE graben that * Accuracy of our interpretations of dips, structures, and
and in the panchromatic band at 15 m/ pixel (above middle), a small part of our study area at Farafra looks splotchy, but it is impossible patchiness is due to the widespread (shown above and above left at same scale). . . : d have b q q f th ’ ’
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e A Google Earth Digital Globe image (above right, ~1 m/pixel) shows the polygonal ridge network at Farafra in startling clarity with Vallev. satellite imaces forming quasi-circular exposures of . 5 _ AN : £ 0 _;-M,f;ﬁ-q_ L. . 1db LT NN
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enough detail that it can not only be recognized as a potentially interesting research problem but can also be studied in this imagery. of Eocene and Miocene N white limestone bedrock separated by . . . . 8 o pE 273 | vonm O E R trend (e.0., Y £ 2003) Asyut Sheet (NG3BNW) (Kiitzsch et al., 1987)
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