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Transformation Opportunities


As the technically progressing “pilots” of Spaceship Earth, increasingly capable of voluntarily exiting the presumed vessel at will via man-made vehicles, Homo sapiens must educate its group members to properly operate our present-day planet of full-time occupation before people can ever hope to successfully homestead and operate (for an extended post-terraformation period of time) a Spaceship Mars residence-factory.  Some geoscientists aver the Earth-biosphere is “…the only realistic habitation for humans”.
  Macro-engineers, however, allege that terraforming will give humankind a second home, another planetary megalopolis-bivouac!  Most of the published terraformation statements (about getting Mars into a geophysical state suitable for settlement by persons unencumbered by $12 million NASA space-suits
) ignore the post-makeover Mars’ likely sub-aerial crust surface features and, most significantly, the probable industrial uses of those planetary features such as regenerated seas or oceans and their coastal landscapes by an ecologically dominant human social group.


Climate modelers have imagined Earth devoid of land vegetation—as a “desert world” like Mars—for the educative purpose of contrasting Earth’s obvious present-day biospherical vitality with its prospectively harsher near-term future ecological state.
  At the same time, some Dutch experts believe the total land area at risk of submergence to a rising world-ocean sea level is ~5 x 106 km2, roughly 3% of the total land surface of the planet.  Recently, NASA researchers have publicly announced their carefully adduced scientific evidence indicate “…that Mars currently is only hydrologically dormant and that there is a potential for hydrological activity to be generated again in the future following changes in the planet’s orbital parameters.”
  In other words, that anticipated natural changes might restore superficial lakes, seas, and oceans to Mars’ arid landscape!  Terraformers, of course, boldly assert this whole restorative reintegration event-process ought to be hastened via applied Macro-engineering.
  Vociferous and visionless radical Green non-enthusiasts are afflicted with an anti-Macro-engineering form of daltonism since they can, apparently, “see” only a natural Red Mars, not an unnaturally Green Mars!
  As long a humans wear only spacesuits on Mars, moving from place to place at an optimum walking speed of 3.4 km h-1, they can leave only sterile shoe-prints like those impressed on the Moon’s surface (but gradually disappearing owing to solar-induced regolith thermal pulsation) during AD 1969-72.

What is known  


Circa 3.5 billion years ago, Earth and Mars were basically alike; over aeons the planets’ natural geophysical event-processes diverged and today Earth and Mars are fundamentally dissimilar.  Frank Herbert (1920-86), author of Dune, is often credited with the emergence of a Green-style “Ecology” as a popular idea in the USA’s public mass media because his 1965 novel greatly influenced today’s opinion-shapers.  In Dune, it is the character “Liet Kynes”, son of the Imperial Planetologist, leading the Fremen of Arrakis, who devises a planet-encompassing macroproject plan to moderate its harsh Sahara-like desert condition.  To the junior Kynes, “…the planet was merely…a machine being driven by its sun.  What was needed was reshaping to fit it to man’s needs.  His mind went directly to the free-moving human population, the Fremen…. What a tool they could be!”  Real Earthlings may soon function as non-fictional Fremen.  “Liet Kynes” performed the work of a geoengineer, not a perfect terraformer.  Bold Earthlings are going to try to make a markedly different planet (Mars) Earth-like; they won’t try to duplicate Earth (forming-Terra)!  [“Terran”, the English-language word for a human inhabitant of the planet Earth dates from circa 1953; somewhat oddly, “Martian”, used in the sense of a non-human Earthling-equal inhabitant of the planet Mars was neologized circa 1898.]  The geophysical differences between these two celestial bodies is far too great to induce, by known or speculated technogenic means, a smaller planet Mars to be an exact geophysical match for Earth; because of mass, Mars’s pervasive gravitational field strength (GFS) at most places is ~38% Earth’s.  Ecodeviant life conditions, in part caused by a low GFS may cause disturbances of physiology or behavior in some organisms; without an Earth-strength magnetosphere, Mars is exposed to biological cell-damaging electromagnetic space radiation (x-rays, gamma-rays) and particulate space radiation (protons and electrons).  Thus, Terraforming is the “…altering of a planet’s environment to suit our tastes”.
  Humans must safely shed their spacesuits if they are ever to become true Martians!  This is an imaginable prospect.


Terraforming’s professionally-schooled 21st Century Nimrods without nescience will have their jobs cut out for them; such talented off-planet experts will not attack Mars’ daunting dry-land climatic condition—problems of definition for conscious global biosphere-creation—without abundant backup from infrastructure-constructing in-planet geoengineers.  In other words, both elements of a two-pronged professional Macro-engineering will undertake, persist and succeed eventually in the geophysical transformation of Mars; isolated as a practical and operational field of endeavor, Macro-engineering is a useful way to form integrative conceptual links among, at least, Planetary Science’s arbitrary sub-divisions; consilience means all of these sub-divisions ought to be internally consistent with all known law of Science.
  Free men and women, as working pioneers from the natural Earth-biosphere, are going to stabilize Mars’s exterior features—perhaps, as I have announced in a strictly supplemental suggestion, by using a pressurized planet-encapsulating Mars Tent?
  Dr. Viorel Badescu, of the Candida Oancea Institute of Solar Energy in Bucharest, Romania, and I computer-simulated the regional albedo effect of a white-colored pneumatic covering of ~3.5 x 106 km2 of Earth’s Sahara in a technical report, “Architectural Ecology: A Tentative Sahara Restoration”.  Our modeling proved there are beneficial effects to “tenting” a vast Earth-biosphere region that is analogous to a future Mars Tent, which would be more usefully tinted to absorb solar energy, rather than reflect it.  The most effective Greens are those brave persons striving to advance humanity, giving birth to “New Earth-worlds” in our unique Solar System.  More and more, terraformers will adopt a 3-D perspective on planetary system geo-dynamics
 and, as well, a 3-D grasp of property rights in another global commons.
  Specially trained terraformers will wisely draw upon a Macro-engineering history mostly written by Earth-bound geoengineers who are cognizant that a natural global Earth-atmosphere climate change ~2-3 million years ago markedly increased the rate of erosion of our present-day world’s landmass.


For example, UK citizen Donald Mackenzie proposed The Flooding of the Sahara (1877) at a time when some armchair geographers thought that 7 x 106 km2 desert was below sea level and easily floodable with seawater by a short canal’s construction.  His book, based as it was on exceedingly inaccurate explorer’s surveys and the sheerest geographical speculation, can be viewed as equivalent to NASA’s aggregate knowledge of Mars’s condition before Mariner 9.  A UK hydraulics expert calculated a complex freshwater canal-pipeline global network to enable the tapping and storage of the summertime Martian polar ice-cap runoffs deriving from a seasonal meltdown of postulated ~1.5 m-thick Mars Polar Ice-caps by dedicated native Martians.  In a succinct technical-level text devoid of techno-babble, The Riddle of Mars (1914), Charles Edward Housden worked up what amounts to a briefly outlined Mars humanization macroproject of enormous complexity; using his skills, he devised a scheme essential to successfully harvest the presumed hemisphere-alternating runoffs.  He also estimated the energy budget required to pump freshwater from Mars’ North and South Polar Zones in order to facilitate precision irrigated agriculture, nowadays also termed “site-specific management”, and to fill city reservoirs within an Equatorial Zone belt-shaped region.  It is quite natural that Housden should take on this task since he lived during a period of time, 1893-1914, when great canals (Panama, the Dortmund-Ems, Kiel, Manchester and Corinth)
 were excavated, thereby changing the movement of large quantities of water and the traffic patterns (routes) of huge ships laden with freight and passengers.
  One of the Mars canals, “Agathodaemon”, in the gazetteer contrived by Percival Lowell (1855-1916), after Mariner 9, was identified to correspond to Valles Marineris, a deep valley located near the planet’s Equator in it Southern Hemisphere highlands.


Housden was born 19 July 1855; he was educated as a civil engineer at the Indian Civil Engineering Colleges.  By October of 1876, he was appointed to the Public Works Department of the Government of India, having passed a vernacular examination at the departmental standard as well as a colloquial examination in Burmese.  Circa June 1903, he was serving as a sanitary engineer to the Government of the City of Rangoon; 1908 saw him engaged as Superintending Engineer and Sanitary Engineer, East Bengal and Assam, stationed at Shillong.  While resident there, he helped plan and execute the continuing regional infrastructure repairs necessary after the tremendously destructive 12 June 1897 Assam earthquake.
  A rule then governing civil servants in India imposed mandatory retirement at age 55, so Housden left the service in July 1910.  On 27 November 1912, Housden became a member of the British Astronomical Association, while then living in London, England.  His landmark article, leading soon to his pre-World War I book on Mars’ optical puzzles, “Mars and Its Markings”, appeared in the 13 March 1913 issue of the British Astronomical Association Journal, in Volume 23 at pages 278-290.  Between 1907 and 1914, he published three major reference works on topics relevant to macro-engineered water systems and macroproject management.  Housden died sometime during 1921, while residing in Hove, Sussex, England.  

Robert Lionel Sherlock (1875-1948) valued Housden’s hydrological expertise and his findings regarding Mars.  In his own innovative UK publication, Man as a Geological Agent: An Account of His Action on Inanimate Nature (1922) makes this interesting deduction (at page 347): “Can we foresee the final results when all possible engineering works shall have been carried out?  Is it possible that in the yet far distant end Earth will come to a state said to exist in Mars, and be covered by enormous canals from pole to equator?  The canals of Mars, if they really exist, a question still under discussion, are far greater than any our engineers imagined.  The battle of the Martians with Nature has been on a much more gigantic scale than Man’s conflict, and yet we hear that the Martian is on the point of extinction, and Mars of becoming totally lifeless.  Even on Mars the mighty engineering works seem merely to scratch the skin of the planet, and the final result of Martian activity in the solar system seems likely to be infinitesimal”.  Sherlock’s is one of the few attempts made before 1966-1972 to gain an omniscient view of humankind’s transformative powers within Spaceship Earth.
  Percival Lowell’s network of canals, examined telescopically from Earth, were calculated to be “enormous” because of the geometrical factor—almost 60% of the planet’s total surface had to have been transformed by native Martians in order for their canals to be viewable from Earth; in comparison, <2% of 21st Century Earth’s total surface is covered by cities, highways, railroads, and canals.  Sherlock’s is one of the few attempts made before 1966-72 to gain an omniscient view of humankind’s transformative powers within Spaceship Earth.

Planetary Science studies promote speculation 

NASA currently provides still Earth-based macro-engineers with accurate Mars geophysical constants via its Mars Orbiter Laser Altimeter (MOLA) effort.  Such MOLA data is needed to recalculate Housden’s freshwater collection, storage and distribution system or to determine if a future terraforming can result in the restoration of oceanographic features totally absent today.  Why?  Because food and fiber crops needed by a settled humankind may be irrigated with freshwater and seawater, especially in Mars’ Equatorial Zone!  Today’s ~5.1 x 108 km2 Earth-surface is approximately 71% ocean covered; many millions of years ago, Mars may have been as much as ~33% oceanic.  If a single circum-polar ocean (or several widely-distributed circular seas and/or a Valles Marineris Reservoir) are regenerated sometime in the future—either naturally or artificially—then all regolith-submerging bodies of liquid water existing at that planet’s surface will have a cumulative spatial area ~10% of today’s totally arid Mars area of ~1.44 x 108 km2.  Creation of an ocean would reintroduce an air-sea interaction, resulting in advection fogs over a large region of its Northern Hemisphere.  Before a significant part of Mars’s crust is loaded with water, the entire planetary surface must be seismically tested for potential Marsquake—coined circa 1977—hazards, and an integrated seismic risk map up-dated constantly; a example of the sort of cartography required, done by Egyptian seismologists, exists.
  An adaptation of the 1964 “Walking City” idea originated by Archigram ought to be used by future prepared invaders, human Martians, for this seismological survey.
  “Walking City”, actually a hovercraft vehicle-city, should compile the bathymetry data for a planned Neo-Oceanus Borealis.

Around 21,000 calendar years ago, during Earth’s Last Glacial Maximum (LGM), our world’s sea-level—also its base-level of global land erosion—was 130-135 m lower than nowadays, therefore exposing an extra 2.8 x 106 km2 of land now submerged.  By 19,000 years ago, the LGM was terminated, and rates of sea-level rise exceeded in some instances ~5 m/century.  With respect to Mars, Victor R. Baker and his colleagues, in 1991, proposed “Oceanus Borealis” as a descriptive term for a speculated Northern Hemisphere plains-wide ocean emplaced early in Mars’s geological history.
  Many NASA experts agree that there could have been an ocean in that region during the Noachian period of Mars’s Geological Time, but it is not certain; evidently the best guess that it’s professionals can voice now is that if all the water present in modern Mars’s two Polar Ice-caps were melted it is a global equivalent layer of 20-30 m of freshwater.  However, that volume of water if constrained to the Northern Hemisphere’s plains would only produce, maximally, an ocean ~100 m deep on average and is about five times too small to fill the whole flattish depression.  In other words, if terraformers caused a rapid sea-level rise on Mars, it would most probably result in a shallow donut-shape ocean snuggly encircling the North Pole’s highlands inundating ~10% of the planetary surface.  In Earth, the volume of ocean is more than 10 times the volume of the land above today’s fluctuating sea-level datum; in Mars, this ratio is sure to be reversed, at least!  No NASA authority yet hazards an educated guess as to the potential sea-level rise rate possible under speculated artificial circumstances like a Mars terraforming; consequently, there are no data on the long-term, consistent in situ data on the potential shoreline accretion and erosion aspects or, even, other important rates of geological change (event-processes) for Mars.
  

Any artificial global atmospheric warming, causing Polar Zone deglaciation, is equivalent to a natural planetary geological Catastrophe, a forceful event-process—like “Noah’s Flood”
—regenerating an ocean on Mars.  Inundation of a freshwater lake by sudden influx of seawater coming through the Sea of Marmara circa 5150 BC into the Black Sea’s Basin may have been observed by ancient peoples, and that event made part of folklore by the Greek story of Dardanus.
  The Black Sea’s formative filling rate may have been >1 m/day.  Mars’s terraformers will view their handiwork on a daily basis, even from a planet-orbiting viewpoint; there might then be a historical parallel with events in Sweden stimulated by land-ocean altitude changes!
  Marine transport can occur as a result of event-processes such as wind-driven fluid flows, internal water waves, wave-orbital liquid flows, tidal currents, impinging Neo-Oceanus Borealis spun-off currents and infra-gravity and surf-zone activity.  (The expected future recreation of “Adam’s Bridge”, between southern India and northern Sri Laka, is an example of that kind of very large-scale geoengineering macro-problem.)
  Water mass anoxia on a large scale, as in the Black Sea, and algal blooms are unpredicted macro-problems.  If there’s no endemic life in a pristine Mars, then Homo sapiens can deftly resolve the “paradox of invasion” through the carefully controlled breeding of all intentionally seeded life-forms, especially microscopic life-forms, in high-security off-planet biological laboratories.

Pumped-storage hydro-electric facility 

Installation of a pumped-storage hydroelectric plant
 at the proposed Valles Marineris Reservoir (VMR) in order to harness the impounded water’s gravitational potential energy would necessarily be preceded by an intensely thorough environmental geology study of its encompassing reservoir site!
  The VMR can be designed in two main styles: (1) as a single large impoundment or (2) as a series of cascading impoundments, with all unused and unabsorbed released water flowing into the Neo-Oceanus Borealis finally.  At the mouth (an estuary or delta) of this Nile River-like and/or Suez Canal-like channel, there’s going to be erosion and deposition of sediment; a complicated deltaic construction/erosion event-process will be affected by reservoir operator decisions on the timing and quantity of all upstream water releases.  The new beaches of the Neo-Oceanus Borealis might be constantly tended by solar-powered sand-movers, such as those tested by Theo Jansen in The Netherlands
 and other equally applicable transformable tools.
  In addition, there’ll be some soil erosion owing to cultivation and construction along both banks of the channel bisecting the linear megalopopolis resulting from ecodevelopment; from Mars-orbit, the channel should have an appearance similar to a longer and wider version of “La Meridienne Verte” (extant in France 25 November-14 July 2000).  Possibly, where the channel enters the new ocean there might be some eutrophication macro-problems due to the use of plant growth-stimulating soil fertilizers.   Either design approach permits reservoir creation through the astute use of inflated dams, each dam having a length approximately ten times its crest height, according to conservative structural design theory developed since the 1970s.
  If these dams become inflated by filling with a fluid such as water, then they would amount to a permanent water storage capacity that is never influenced by atmospheric conditions (evaporation).  Tension-loaded dams, of a type invented by Frei Otto (b. 1925) are also industrially applicable.  Halide transfer between adsorbed hydrocarbon moieties has been shown for sunlight illuminated Saharan sand; sunshine is most intense and predictable at Mars’ Equator, and therefore a Green-style photo-catalytic purification and remediation of any future unencapsulated Martian’s air and drinking water supply is possible using solar energy alone.
  As a matter of fact, future Martians will be techno-addicts, a global society organized around technical innovations like solar and nuclear energy facilities and high-tech biotechnology R&D.  

The Valles Marineris Reservoir’s location offers also the opportunity to site the base of a Martian-built “Skyhook Pipeline”, first proposed by John Dove Isaacs (1913-80)
, and most-recently applied by Thomas Stanley Logsdon (b. 1937) in Orbital Mechanics: Theory and Applications (John Wiley & Sons, Inc., USA, 1998) at pages 246-248.  Thus, it seems theoretically possible to innovate a completely artificial Hydrologic Cycle for a Mars with a Neo-Oceanus Borealis by merely redirecting all water intentionally and regularly removed (to generate a distributable electricity surplus) from the Valles Marineris Reservoir back to specific supra-crust receiving places, and during timely global atmospheric seasonal climate situations, for pre-planned particular anthropogenic purposes!

A Neo-Oceanus Borealis for Mars 

Owing to its high-latitude East-West narrow and elongated basin, this Neo-Oceanus Borealis most closely resembles in geography and physical appearance Earth’s Southern Ocean surrounding the icy continent of Antarctica.
  Wind strength will be variable, owing to the atmosphere’s changing density, during the terraforming time period, but will become steady and predictable after completion of the comprehensive macroproject.  As on Earth, seawater waves will be generated by winds; wave characteristics are going to be dictated by then extant wind velocity, duration and fetch parameters.  Near-shore and bottom sediment erosion, especially since the Neo-Oceanus Borealis won’t be deeper than Earth’s continental shelves (i.e., ~200 m), could produce murky water conditions.  High-seas waves are not liable to be much higher than ~1 m even during the winter season’s stormiest weather; the water will be well stirred by its constant movement and it is highly probable there will be season-dictated episodes of floe ice.
  Underwater turbines, like those proposed to harness Earth’s Gulf Stream, may prove a steady source of reliable generated electrical energy for settlers.  This would be a long-term benefit if the circular polar current remains unimpeded and unobstructed.
  Conductive or super-conductive sub-sea cables may be required for electric-power distribution.
  Already, steady ocean wave energy has been postulated as a non-polluting, consumer-safe, sustainable and efficient means facilitating telecommunications networks and even spacecraft propulsion.

A truly unique ocean 

The Neo-Oceanus Borealis will be a most unusual extra-terrestrial body of water.  First, it is to be a completely unnatural accumulation of freshwater gradually becoming seawater under the influence of a reinvigorated planet-scale Hydrologic Cycle, after being rapidly emplaced by a technogenic event-process induced by Earthlings.  Its ring-shape basin will be charted hydrographically prior to its emplacement.  Second, the new ocean surrounding the North Polar Zone will be bordered on its north and south only by historically documented and topographically mapped anthropogenic coasts.
  Third, before any freshwater is induced to permanently pool on the lowest planetary plains, all engineering geomorphology of the future sea-floor would have been simultaneously finished in the dry by its Homo sapiens settlers.
  Earth’s ocean has ~50,000 hydrographic chart-indicated shipwrecks; Mars’s future ocean may become, over historic time, modestly littered with a few shipwrecks and these will, of course, serve as televised bottom indicators of net sand transport.
  Fourth, Neo-Oceanus Borealis will be extra-ordinarily dangerous to navigate in other than purpose-designed and well-constructed ship types because of the ever-present unpredictable bubble eruptions of carbon dioxide gas effervescing from the recently water-loaded seabed.  Mars’s Chandler wobble will be excited by fast emplacement of an ocean resulting from melting water ice, so much so that it’s likely to be the most drastic change in the rotational parameters of Mars since the liquid water disappeared from its surface aeons ago!  (The Valles Marineris Reservoir may induce a countervailing effect.)

Hazards of the Neo-Oceanus Borealis 

Under circumstances of induced quick global warming and fluvial exhumation, frozen CO2, embedded over Geological Time in Mars’s sediment and fractured rock layers can become a gas and leak from the water-loaded crust into the superincumbent Neo-Oceanus Borealis.  This poses a very great operational hazard for future seafarers on Mars because floating objects can be sunk by sub-sea gas blowouts that suddenly lower water density.  In the Earth’s North Sea, there is a place (Witch’s Hole) where geoscientists are currently investigating a fishing boat sitting upright on the sea-bottom that shows no apparent damage from collision or storm-wave damage.  A working theory about this archaeological-historical object’s unusually strange fate is that this boat unexpectedly fell gravitationally to the seafloor after seawater’s density above that place was lowered drastically by a large quantity of expelled CO2 gas.
  Many persons were tragically asphyxiated (by the ground-hugging 21 August 1986 carbon dioxide gas out-burst) at Lake Nyos, in Cameroon.  Subsequently, some air-breathing eyewitnesses may have been sickened or suffocated by the carbon dioxide gas cloud hovering over the site of the rapid sinking in the absence of prompt wind dispersal.  Since not every drop of terraformer-freed fresh and geo-thermally variable mineralized water
 on Mars will be deposited in the Neo-Oceanus Borealis, some could become captured precipitation ponded in bolide-excavated craters, maars or nuclear explosive-excavated crater lakes
 and so come eventually to mimic Lake Nyos.

Geo-evolutionism’s characteristics 

Conversion of unwanted atmospheric CO2 gas, expected to continually erupt from this man-made ocean for many decades, if not several centuries, can be mitigated by time-tabled dumping of iron flakes (dust-size particles like those arriving naturally from interplanetary space)
 into a water body coevally seeded with specially-selected and/or genetically-engineered oceanic plankton, thereby turning some of it into gaseous oxygen.  However, even this option has its drawbacks: natural genetic drift, a term coined by Sewall Wright (1889-1988), should instigate and possibly foster uncontrolled parapatric speciation in these near-microscopic organisms; free-roaming, technically unmonitored, these creatures—linearly or coincidently—may also evolve by an induced stasipatric speciation, as proposed by Michael J.D. White (b. 1910)!  All in all, these biological event-processes are extremely complex because they will be soon occurring in a very extreme initial planetary environment undergoing induced “catastrophic” geo-evolutionary changes.  Geoevolutionism requires Terraforming’s theoreticians to convincingly demonstrate that Mars’s history has developed from geologic event-processes we observe by our most sophisticated spacecraft instruments, and also that many of those event-processes themselves developed from prior changes in Mars’s environment that, in turn, were brought about by earlier event-processes (many of which continue to operate, seen and unseen, today).  In summary, planetary-scale geologic event-processes may (for better or worse) transform environmental changes enough to develop new geologic event-processes!  

“Geoevolutionism”, in both similar context and doctrinal style, was originated and fully adumbrated by Harry Donald Goode (b. 1912) at the 1969 meeting in Salt Lake City, Utah, of the Geological Society of America.
  Goode, now retired and legally blind, composed his useful theoretical idea over a long professional career.  Basically, it grew out of his practical everyday attempts to reconcile the extant pedagogical doctrines Uniformitarianism and Catastrophism when he first began teaching during the 1960s.  Sherlock, in his 1922 book, strongly intimated that Catastrophism was not a theory he could disregard and, indeed, he negatively criticized Uniformitarianism by saying that he thought it had “…been carried too far…”
 by its then-dominant practitioners of orthodox Planetary Science.  (Fewer than 40 persons worldwide today form the “Terraforming Community”.)

When first imaged by Mariner 9, Mars’s visible surface provoked some geoscientists to immediately conclude the planet exhibited tectonic churning, a closed style Geologic Rock Cycle somewhat like Earth’s.
  NASA authorities presently suspect it’s actually an open-style.  If it’s open, then whatever Homo sapiens deposits and creates, including “Anthropic Rocks” (glass, ceramics, concrete, brick, cast basalt), on that surface is going to stay detectable for a very long period of Mars’s Geological Time.
  And, industrial artifacts will likely endure far longer on Mars than anywhere in the Earth-biosphere.  Although a Mars Geologic Rock Cycle may someday be determined useless pedagogically on the basis of ground truth provided by gemeinschaft societies carried by “Walking City” vehicle-towns, that elevates the main recognized units of rock (Sedimentary, Metamorphic, Igneous, Anthropic) to even more significance.  What else will spacesuit-less Martians tread upon daily, or shelter beneath, or utilize for channel-training levees and seaport or anchorage development?

Ships, subs and yachts

“At least since Noah’s maritime ventures in livestock transport ships have been symbols of salvation, but admiration for them has always been tempered by awareness of the daily risks posed by seafaring…”.
  So what kind of ships can tolerate such odd planetary environmental conditions as those on an anthropo-centric Mars and yet still work efficiently and profitably?  Speculating, it seems logical to assume there would be no need for the construction of superports—oil export terminals where many tankers can be loaded simultaneously—such as Kharg Island in the Persian Gulf; very possibly there won’t be any maritime industry requirement for piers and ports.  Two types of ships can safely ply the Neo-Oceanus Borealis with relative impunity: (1) horizontally very big ships—that is, slow-cruising ships of great length and shallow displacements or shorter, deeper draft ships using dynamic-support induced by high-speed propulsion—and (2) submarines that are always sealed while underway, possibly even when anchored.  (Such mobile air-tight vehicles, with immensely spacious interiors, won’t promote a “confinement syndrome” often predictable or associated with human occupancy of small enclosures.  That must be the case for yachts and boats too.)
  

Since very little industrial activity may eventuate on the North Pole highlands marked by a few scenic fiords, it is most likely Mars’s settlers will see the new ocean as a picturesque playground or tantalizing tourist region, a psychic relief from the monotony of Mars’s ocher sandy and hard-rock geologies and its pinkish sky.  And, since air pressure may be rather low compared to Earth’s, isn’t it very probable that all surface vehicles will be air-tight and compartmented for extra-comfortable accommodation?  Very big vessels, as for example a Freedom Ship
 that will have the hydrostatic behavior of large keel-less rafts or flat-bottomed buoyant mats—like Mega Float
, and sealed glass submarines
 seem most practical.  Such vessels will adhere to the defining generalization of “Oceanic Architecture”:  “At its best, oceanic architecture should not only be bonded to the sea but also be flexible enough to cope with changes in the program or usage conditions.”
  

Imagine a Mars “Love Boat” romantically circuit cruising (about the planet’s natural axis of rotation and one of two geodetic reference points for most measurements of direction and location made anywhere on Mars) without visiting any entrepot ports or exotic ports-of-call.  (The Neo-Oceanus Borealis’s northern shore may have a few spectacularly remarkable fiords but its southern shoreline will feature mostly fiards, certainly rather dull viewing for diversion-hunting tourists and distracted honeymooners!  Still, there is the possibility of artistic earthworks decorating an Alien Park themed landscape.
  Indeed, why not carve or cast a real “Face on Mars” to be glimpsed by a passing tour ship’s excited passengers?
)  Replicated and Green-approved “Garden of Eden” facilities aboard such vessels—which ought to be veritable floating arboretums since each traveler aboard requires 2.5 kg of drinking water and 4.85 kg of technical water per day—should be capable of purifying all expelled fluids used during trips by all the machines and all the living Martian passengers carried by these ecologically-friendly ship!

Stimulated Growth of the human mind  

In a new, technogenic Mars-biosphere, movable floating cities on a Neo-Oceanus Borealis and glass-domed cities affixed to the Northern Hemisphere’s highlands—say, like the Earth-specific “Arctic City” designed by Frei Otto (b. 1925)
—can become nuclear urban-type infrastructures that are so physically extensible and socially intensive that they will foster a second planetary “evolution of [global human] consciousness” time-line.
  Thus, Planetary Science and transformative planetarian planner-constructors (Macro-engineers: geoengineers + terraformers) may successfully merge their meritorious technical skills and their geophilosophical outlooks efficaciously to the ultimate benefit of all humans on Earth and Mars.
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