STS-88 Earth Sciences

13 January, 1999

Significant Photographs

	Volcanoes
	

	
	

	STS088-702-036
	Hawaii - Kilauea flows

	
	

	STS070-725-011
	Kilauea, 7/95, to compare

	STS088-358-30
	Detail of Kilauea flows, 12/98, shortly before bench collapsed at coastline

	
	

	STS088-322-08
	Volcanic plume from Popocatepetl, 12/10/98, 15:47 GMT.  Height of plume is 35000 to 40000 feet. 

	
	

	
	

	Oceans
	

	
	

	STS088-705-010  
	Low Pressure system, Dec. 5, 1998, at 3:30:22 GMT

	STS088-738-032 
	Low Pressure system, Dec. 5, 19918 at 10:17:05 GMT

	
	

	STS088-705-047  
	Plankton in Spencer Gulf, Australia, 12/05/98

	STS088-704-017
	Plankton near Adelaide, 12/09/98

	
	

	STS088-705-019  
	Plankton off Christchurch, New Zealand, 12/05/98

	STS088-307-007
	Plankton off Namibia

	
	

	STS088-720-031  
	S. Argentinean plankton bloom. Contextual view for frame 720-020, 12/12/98

	STS088-720-020  
	Plankton off S. Argentina. A nadir view of the plankton found in the contextual view in frame 720-031. Taken Dec. 12, 1998

	
	

	STS088-739-080  
	Oil slicks in the Gulf of Oman, off of Oman.

Taken Dec. 6, 1998.  Contextual view is in frame 737-004

	STS088-737-004  
	 Persian Gulf oil slicks (Strait of Hormuz), Dec. 6, 1998

	
	

	STS088-706-045  
	Ice along Kamchatka, Dec. 4, 1998

	STS088-723-001
	Slicks around Balabac Island, Philippines (just north of Borneo)

	
	

	STS088-706-62
	Rennell and Bellona, Solomon Islands

	STS088-706-63
	Rennell and Bellona, Solomon Islands

	
	

	STS088-706-64
	Indispensable Reefs, Solomon Islands

	STS088-706-65
	Indispensable Reefs, Solomon Islands

	
	

	STS088-322-01
	Great Salt Lake with surface scum

	Coastal Changes
	

	
	

	STS003-9-453
	Seoul and adjacent coastline, showing the relatively pristine state of the coastline in 1982.

	STS068-233-84
	Seoul and adjacent coastline, showing development of the port at Inchon, and further landfilling, October 1994.

	STS088-724-52
	Seoul and adjacent coastline, South Korea, showing coastal modifications, December 1998.

	STS073-736-45
	Seoul and adjacent coastline, landfilling and loss of tidal flats around islands off the coast of Inchon is the predominant change, October 1995.

	STS088-724-52
	Seoul and adjacent coastline, South Korea, showing coastal modifications, December 1998.

	
	

	STS088-737-095
	Yangtze delta showing newly reclaimed land and Shanghai

	STS002-11-53
	Yangtze River delta, 1981

	
	

	STS088-738-069
	Omo delta, 1998

	STS088-719-008
	Ethiopian Plateau, Lake Tana

	51I-48-112
	Omo Delta, 1985

	STS041-78-015
	Omo Delta, 1991

	STS064-104-030
	Omo Delta , 1994

	
	

	STS088-705-036
	Lower Ganges and Ganges Delta

	STS088-705-043
	Irrawaddy and Sittang deltas

	
	

	STS088-705-41

STS061-73-70
	Comparison Views of the Mouths of the Irrawaddy  five years apart.  

	
	

	STS088-739-090
	Alexandria, Egypt

	STS088-739-091
	Cairo, Egypt

	
	

	STS088-737-007
	Nile Delta, western edge, 1998

	65-45736
	Nile Delta, western edge, 1965

	
	

	STS088-719-002
	New Valley project, Egypt , 6 December 1998.

	STS095-713-29
	Lake Nasser with first evidence of New Valley Diversion, 6 November 1998. 

	STS087-758-086
	Lake Nasser before new Valley diversion, photo taken 1 Dec. 1997 

	
	

	STS088-739-77

STS047-88-84
	Kuwait and Southern Iran  1992-1998

	
	

	STS088-721-53

STS075-702-47
	Qeshm Island, Iran at the mouth of the Persian Gulf


	Climate
	

	
	

	STS088-721-36
	Ashburton mouth near Exmouth Gulf, Australia, showing flooding related to Tropical Cyclones Billy and Thelma.  The nearby meteorological station at Onslow, which generally observes 10-20 mm of rainfall for the entire month of December, observed 47 mm of precipitation during the week of 4-11 December 1998.  This picture was taken on 14 December 

	STS056-152-126 (partial)
	Ashburton river mouth near Onslow, WA, comparative view when coast is dry, April 1993.

	
	

	STS088-724-043
	Lake Poopo, completely dry after El Niño.  Compare with 1997 to mid-1998 views

	
	

	STS088-704-071
	Buenos Aires and Rio de la Plata

	STS088-720-010
	Buenos Aires

	
	

	STS088-704-070
	Parana river, relatively dry

	NM23-719-447
	Same section of the lower Parana in flood, 3/97

	
	

	STS088-704-076
	Rio de la Plata with Buenos Aires

	STS088-704-078
	Panorama of southern Andes, Argentina, looking north over Lago Buenos Aires

	STS088-345-021
	Lago Argentino and icebergs

	
	

	STS088-721-085
	Sahel paleo-floodplain

	STS088-738-054
	Railroads and ponds in sunglint in Sudan

	
	

	STS088-721-072
	N. Basin, Lake Chad -- very green

	NM22-764-112
	Lake Chad, 2/97

	
	

	STS088-721-078
	Lake Chad, south end, showing canals and fire scars

	NASA6-713-085
	Lake Chad, 1/98, for comparison

	
	

	STS088-739-016
	vegetated dunes, Patagonia, Argentina

	STS088-738-050
	N. Chad: Emi Koussi massif, Tibesti, with megagrooves

	
	

	STS088-701-059
	Smoke around African peak (Mt. Kenya?)

	STS088-705-026
	Smoke in Vale of Kashmir

	
	

	STS088-704-049
	Altyn Tagh fault along southern margin of Tarim Basin and Takla Makan Desert

	STS088-704-051
	Altyn Tagh fault (detail) and irrigated fields in Takla Makan

	
	

	STS088-705-094
	Lop Nor, Takla Makan Desert

	
	


	Planetary Views
	

	
	

	STS088-739-042
	Tibetan lakes: sand streaks on ice

	STS088-739-041
	Tibetan lakes: sand streaks on ice

	
	

	
	

	STS088-701-039

STS088-719-003
	Crater in Mali near the Niger River.  Most likely an igneous intrusion.

Circular features in Egypt, east of the Nile.

	
	

	STS088-704-014

STS088-725-047
	Acraman impact crater in South Australia.  Greater than 450 million years and about 90 km in diameter.

Vredefort impact crater, South Africa - one of the best photographs!  Vredefort is about 2 billion years old years old and a diameter of 300 km.

	
	

	STS088-702-037

Olympus Mons
	Island of Hawaii shield volcano as compared to largest shield volcano in Solar System.

	STS088-705-051

Mars drainage
	Wadi Hadramawt, Yemen.

Most likely caused by water seeping out from underground.  Located in the heavily cratered terrain in the southern hemisphere.

	STS088-702-031

Mare Ingenii
	Marzuq Sand Sea, southern Libya.

Located on the lunar farside.  Ingenii is approximately 370 km in diameter.

	
	

	
	

	Tectonics
	

	
	

	STS088-701-017
	Central Atlas Mountains, Morocco. Linear ridges bound zigzag inner ranges. Implies horizontal shear between the outer linear boundaries.

	STS088-721-049
	Southern Zagros Mountains, Iran. Salt layer acts as a ‘grease’ resulting in folds being odd shaped. Circular domes have salt core.

	
	

	STS088-724-073
	View south across southern part of Karakorum fault, southwestern Tibetan Plateau. The fault is a major strike-slip fault that offsets the Asian-Indian Plate boundary to the northwest about 150 miles. Sutlej River headwaters carving into the country beyond (south) of the fault.

	STS088-705-028
	Central Karakorum fault. Lake Banggong (‘L’ Lake) has its base along the Karakorum fault and the arm along the Banggong suture, the boundary between two earlier continental masses that collided with Asia (and now comprise most of the Tibetan Plateau) before the present collision of India.

	
	

	STS088-705-031
	North across Himalayas to Tibetan Plateau. This and the following frame contain all of the visual markers needed to find Mt. Everest (on next frame). From west to east (left to right) : ‘Pear’ and ‘Champagne’ Lakes at left edge. They lie at the headwaters of the Indus River (flows off to the left to the far end of the Himalayas) and the Brahmaputra River (called Tsangpo in the highlands) flows east (right) along the suture between the Indian and Asian Plates to the eastern end of the Himalayas before cutting deep canyons to reach the plains of India. 

Lower right is the rift  valley of  the Khali River, the only graben (normal-fault-bounded valley) south of the Tibetan Plateau. Annapurna is peak to the right of the valley.

	STS088-705-032
	North across Himalayas. Continuation of previous photograph. 

Landmarks: ‘Bowtie’ Lake (just south of Asia-India suture). To right is long north-trending normal fault valley. At near end of valley to the right is a deep V-shaped valley. The long right arm ends at Mt. Everest.

Frontal thrust faults that lift the Himalayas over India are along the near edge of the ‘low’ vegetated ridges.

Kathmandu lies in a square-shaped valley low in the Himalayas south of Bowtie Lake. Major braided river at lower right  is the Sapt Kosi.

	
	

	STS088-705-030
	East along the Himalayas from Bowtie Lake, Mt. Everest and beyond. Brahmaputra River flows away from the viewer in the light-colored valley (plate suture zone).   

Left from tip of Shuttle tail are the folded ranges of the Burmese Mountains (part of the Asian Plate). Under clouds and between the Himalaya and Burmese ranges is the Shillong Plateau. This side of the plateau in the smog is the Tista River.

Note the north-trending normal-fault-bounded ranges cutting across the Tibetan Plateau, a reflection of the easterly spreading of the plateau because of the intense push of the Indian Plate.

	STS088-725-OY
	North across Ganges delta to Shillong Plateau, Himalayas, and the Tibetan Plateau. Brahmaputra River comes down the valley behind the Shillong Plateau, turns the corner where it is joined by the Tista River, continues south to join the Ganges and on into the Indian Ocean.

	
	

	STS088-702-018
	Brahmaputra River lies between the Himalaya Mtns (left) and the Shillong Plateau (right). It comes thru the Himalayas onto the plains as the nearest major river at upper left. A recent expedition by the National  Geographic Society has found a ‘hidden’ valley with a 100 foot waterfall in these deep gorges that proves that the Tsangpo River is the upper part of the Brahmaputra River. Apparently they have never looked at their own atlas!

	STS088-705-024
	View ENE to Issyk Kul.  Tashkent lies under clouds to the right of the lake (lower left) in the valley of the Syr Darya. Linear mountain range in upper center marks the Fergana fault, a major strike-slip discontinuity across the Tien Shan.

	
	

	STS088-725-OP
	South Island, New Zealand. Cape Farewell, Southern Alps and northern Alpine fault zone.  New Zealand is on the tectonic plate boundary between the Pacific and the Indian-Australian plates. In left-center of view the near-vertical Alpine fault zone sharply defines the plate edge. The coastal zone west of the fault is moving north (right) relative to the alpine country on the opposite side. The reddish mass of Dun Mt. has been cut in two  by the fault, and the other half of the mass is some 480 km farther south. In northeastern South Island, (right edge of frame) the fault zone begins to step northeastward from South Island over to North Island.

	STS088-721-023


	South Island, New Zealand. Canterbury Plain. The plate boundary zone widens at the stepover, and the master fault breaks into northeasterly splays. This detailed northwestward view shows the Hope fault splay, which controls the course of the Hope River; at a jog in the fault, the Hanmer basin has been pulled open. Hot springs and earthquakes are common along the Hope fault; the 1888 earthquake here formed an instant lake in the valley floor.

	
	

	STS088-725-OU
	South Island, New Zealand.  Central Alpine fault zone and Southern Alps, Lakes Pukaki and Ohau, Mt. Cook. The Alps have been uplifted where opposing sides of faults are moving laterally past each other and, at the same time, toward each other. Absolute plate motions are 3 cm/yr eastward for the Australian-Indian plate and 7 cm/yr west-southwestward for the Pacific plate.

	STS088-721-020
	South Island, New Zealand. Detail of central Alps and Alpine fault zone. Where convergent motion is extreme, as here, the Australian side of the fault rides up over the Pacific side. The rate of uplift (~10 mm/year) roughly equals the rate of erosion, and the rivers draining the Alps carry immense sediment loads. The headwaters of the Rakaia River, with L. Coleridge to the north, are examples.  

	
	

	STS088-725-OR
	South Island, New Zealand. Southern Alpine fault zone. At the south end of the boundary fault system, splays branch to the southeast; Lakes Hawea, Wanaka, and S-shaped Wakatipu (from N to S) are in fault-controlled valleys. The reddish mass south of Lake Wakatipu (left center) has been laterally offset about 480 km from Dun Mt. in northern South Island (see 

STS 88-725-OP above).

	STS088-721-015
	South Island, New Zealand. Mt. Cook (3754 m), the highest point in New Zealand is at a node where southeasterly splays of the Alpine systme fan out. Tasman Glacier, on the north flank of the peak, feeds Lake Pukaki; the pale blue color of the lake results from rock flour -- rock that has been ground to powder by the glacier.   

	
	

	STS088-706-082 
	South Island, New Zealand. Banks Peninsula, Christchurch, Canterbury Plain, Lake Ellesmere, Lyttleton Harbour, Rakaia and Waimakariri Rivers. Banks Peninsula is the remnant of an old (~24 million years) volcano, unrelated to present plate-boundary activity. The caldera has been breached, drowned, and provides a sheltered deep-water harbor near Christchurch.  

	STS088-703-092
	White Island, New Zealand. The Pacific plate is diving (being subducted) beneath the Australian plate at the Kermadec Trench, along the east coast of North Island. As the edge of the Australian plate is arched near the trench, the crust is stretched and lavas rise to the surface. White Island, in the Bay of Plenty, is in the Taupo zone of active volcanoes that result from subduction. White Island last erupted in 1988 and a smoke plume can be seen in this photo.  

	
	

	STS088-704-013
	South Australia. Eastward view of Nullarbor Plain, Lakes Gairdner and Torrens, Acraman impact feature, Spencer Gulf, Yorke and Eyre Peninsulas, Flinders Range, Adelaide. The Nullarbor Plain has no surface drainage and is the most extensive karst (solution-collapse) terrain in Australia. Aligned sinkholes, caves, and channels coincide with bedrock fractures and faults. Your new data on this seldom photo-graphed region will be used in studies of uplift and sea-level change.

	STS088-738-012
	South Australia. Cape Adieu, Fowlers Bay and Point, Nuyt and Entrecasteaux reefs.  Arcuate ponds are probably related to sinkhole fractures concentric with the arc of the bayshore.

	
	

	STS088-738-015
	South Australia. Eyre Peninsula. Northwesterly swales and ponds onshore reflect fracture control; breached sinkholes give the western shore and tip of the Peninsula a scalloped appearance.  

	STS088-738-016
	South Australia. Yorke Peninsula. This detailed view of the southern Peninsula shows several kinds of karst features characteristic of the region -- small circular sinkholes and NW-aligned ponds on land, as well as the scalloped coastline.

	
	

	STS088-701-062
	Falklands

	STS088-720-091
	Falklands in partial sunglint

	
	

	
	

	Cities
	

	
	

	STS088-705-62
	Santiago, Chile, in December 1998.

	STS41G-44-44
	Comparative view of Santiago, Chile fourteen years previously, on October 1984.  The population of Santiago was estimated at 3.9 million in 1982 and 4.2 million in 1995.  Changes observed are more attributable to suburban sprawl than raw growth rates.

	
	

	STS088-724-0 28
	Melbourne Australia

	STS088-738-019
	Adelaide, Australia

	
	

	STS088-704-065
	Riyadh, Saudi Arabia

	STS088-739-085
	Athens, Greece

	
	

	STS088-317-031
	Moon

	STS088-315-035
	Earth limb at sunset
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