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       This Report is dedicated to the memory of our uncle, Eugene Roffman, the first great scientist 

in our family. When he was 92 years old, on the last day that we saw him alive, he gave us the key 

to the door hiding one of the great mysteries of the universe. He then asked us to unlock it and 

reveal to the world what would be found. This father and son work is the fruit of our twelve-year 

journey to fulfill his request. May it forever distract humanity from the petty squabbles that 

threaten to destroy our species. 
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BASIC REPORT FOR MARS CORRECT:  

CRITIQUE OF ALL NASA MARS WEATHER DATA  

ABSTRACT: We present evidence that NASA is seriously understating Martian air pressure. Our 

12-year study critiques 3,025 Sols up through 8 February 2021 (8.51 terrestrial years, 4.52 Martian 

years) of highly problematic MSL Rover Environmental Monitoring Station (REMS) weather data, 

and offers an in depth audit of over 8,311 hourly Viking 1 and 2 weather reports. We discuss 

analysis of technical papers, NASA documents, and personal interviews of transducer designers. 

We troubleshoot pressures based on radio occultation/spectroscopy, and the previously accepted 

small pressure ranges that could be measured by Viking 1 and 2 (18 mbar), Pathfinder and Phoenix 

(12 mbar), and MSL (11.5 mbar ï altered to 14 mbar in 2017). For MSL there were several 

pressures published from August 30 to September 5, 2012 that were from 737 mbar to 747 mbar 

ï two orders of magnitude high ï only to be retracted. We challenged many pressures and NASA 

revised them down. However there are two pressure sensors ranges listed on a CAD for Mars 

Pathfinder. We long thought the CAD listed two different sensors, but based on specifications of 

a new Tavis sensor for InSight that is like that on PathFinder, it appears that the transducer could 

toggle between two pressures ranges: 0-0.174 PSIA/12 mbar (Tavis Dash 2) and 0-15 PSIA/1,034 

mbar (Tavis Dash 1). Further, an Abstract to the American Geophysical Union for the Fall 

2012 meeting, shows the Finnish Meteorological Institute (FMI) states of their MSL (and Phoenix) 

Vaisala transducers, ñThe pressure device measurement range is 0 ï 1025 hPa in temperature range 

of -45°C - +55°C (-45°C is warmer than MSL night temperatures), but its calibration is optimized 

for the Martian pressure range of 4 ï 12 hPa.ò So in fact of the first five landers with meteorological 

suites, three were actually equipped to measure Earth-like pressure.  

       All original 19 low µV values were removed when we asked about them, although eventually 

12 were restored. REMS always-sunny opacity reports were contradicted by Mars Reconnaissance 

Orbiter photos. We demonstrate that REMS weather data was regularly revised after they studied 

online critiques in working versions of this report. REMS even labelled all dust 2018 Global Dust 

Storm weather as sunny, although they did list the µV values then as all low. Vikings and MSL 

showed consistent timing of daily pressure spikes which we link to how gas pressure in a sealed 

container would vary with Absolute temperature, to heating by radioisotope thermoelectric 

generators (RTGs), and to dust clots at air access tubes and dust filters. Pathfinder, Phoenix and 

MSL wind measurements failed. Phoenix and MSL pressure transducer design problems included 

confusion about dust filter location, and lack of information about nearby heat sources due to 

International Traffic and Arms Regulations (ITAR). NASA Ames could not replicate dust devils 

at 10 mbar. Rapidly filled MER Spirit tracks required wind speeds of 80 mph at the assumed low 

pressures. These winds were never recorded on Mars. Nor could NASA explain drifting Barchan 

sand dunes. Based on the above and dust devils on Arsia Mons to altitudes of 17 km above areoid 

(Martian equivalent of sea level), spiral storms with 10 km eye-walls above Arsia Mons and similar 

storms above Olympus Mons (over 21 km high), dust storm opacity at MER Opportunity blacking 

out the sun, snow that descends 1 to 2 km in only 5 or 10 minutes, excessive aero braking, liquid 

water running at or near the surface in numerous locations at Recurring Slope Lineae (RSL) and 

stratus clouds 13 km above areoid, we argue for an average pressure at areoid of ~511 mbar rather 

than the accepted 6.1 mbar. This pressure grows to 1,050 mbar in the Hellas Basin.  

http://marscorrect.com/images/correct_10b.png
http://marscorrect.com/images/correct_10b.png
https://pressure-transducers.taviscorp.com/item/all-categories/ressure-transducers-for-interplanetary-exploration/10484
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1. INTRODUCTION  

Mars has long fascinated humanity and often 

been seen as a possible safe harbor for life. In 

July, 1964 that hope was dealt a crushing 

blow by Mariner 4. Images and data obtained 

from no closer than 9,846 km showed a 

heavily cratered, cold, and dead world. Air 

pressures posted on a NASA site were 

estimated at 4.1 to 7 mbar, 

(http://nssdc.gsfc.nasa.gov/planetary/mars/m

ariner.html)1 although A. J. Kliore (1974) of 

JPL listed the Mariner 4-derived pressure 

range as 4.5 to 9 mbar2. Mariner 4 saw 

daytime temperatures of -100o C (not seen on 

landers), with no magnetic field. Mariners 6, 

7 and 9 got closer but still did not give us a 

picture that was much friendlier. Mariner 

estimates for pressure, based on radio 

occultation, spanned a range of 1 or 2.8 to 

10.3 mbar.3 All pressure estimates were close 

to a vacuum when compared to average 

pressure on Earth (1,013.25 mbar). However 

from a distance of 1,650 km, after a dust 

storm that obscured everything upon its 

arrival in orbit, Mariner 9 could see evidence 

of wind and water erosion, fog, and weather 

fronts.4 When Vikings 1 and 2 landed, we 

learned of a high frequency of dust devils on 

Mars too. Phoenix witnessed snow falling.5 

The HIRISE and MER Spirit showed 

unexpected bedform (sand dune and ripple) 

movement.6 

             All landers agreed that pressure at 

their respective locations was somewhere 

between 6.5 and 12.94 mbar (MSL Sol 1784 

at solar longitude [Ls] 46) on August 13, 

2017, pressures over 9.25 mbar were 

consistently revised down. See Table 1. The 

low pressures make it very hard to explain the 

weather plainly seen. This is particularly true 

of dust devils and blowing sand. NASA/JPL 

credibility suffered a major blow when, after 

9 months of publishing constant winds of 2 

m/s from the east, one of their partners, 

Ashima research, met our demands to change 

all wind reports to Not Available (N/A) and 

to alter all daily published sunrise/sunset 

times from 6 am and 5 pm between August 

2012 and May 2013 (except for October 2, 

2012) to match our calculated times at 

http://davidaroffman.com/photo4_26.html 

(within one minute)7 that reflected seasonal 

variations to be expected at 4.59° South on a 

planet with a 25.19° axial tilt. These 

alterations were two minor battles won in our 

dispute with NASA/JPL. They were 

accompanied by an e-mailed thank you from 

JPLôs public relations director, Guy Webster, 

but they do not constitute victory for our side. 

That comes only when NASA also reverses 

course on ridiculously low pressure claims 

that we believe our report can refute. 

       There is an issue of how to best conduct 

this challenge to the Establishment and it is 

important that we clarify our concerns up 

front. Before Guy Webster, Ashima 

Research, and the MSL REMS Team also 

began to change their reports to match the 

corrections that we detailed on our web site 

and in this report, Webster insisted that I 

submit this full report (which is in fact 

updated approximately every month now for 

ten years), to Icarus. I prefer to submit and 

annual update to the International Mars 

Society while posting running updates on my 

web sites. 

       The full report is over 1,220 pages in 

length. As alluded to above, it is a living 

document that is constantly updated and 

expanded. However this was not the problem 

with formal publication at the Icarus venue he 

suggests. The problem is that our report goes 

beyond mere data analysis to delve into the 

nature of the specific people who have 

published what we feel is clearly erroneous 

data. We have gotten to know many of them 

quite well. 

http://nssdc.gsfc.nasa.gov/planetary/mars/mariner.html
http://nssdc.gsfc.nasa.gov/planetary/mars/mariner.html
http://davidaroffman.com/photo4_26.html
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Table 1ï Pressures revised by JPL/REMS after we highlighted them or published them 

in earlier versions of our Report 

Date MSL Sol Ls 

Initial 

Pressure 

Reported 

Pressure for 

the previous 

sol 

Final Pressure Reported 

after JPL Revisions 

Aug 25, 2012 19 160.4 785 Pa   
719 Paï then changed to 

N/A 

Aug 27, 2012 21 161.4 790 Pa N/A 741 Pa 

Sept 1 to Sept 5, 2012 26 164 

 742 to 747 

hPa       74200 

to 74700 (Pa) 

743 Pa 
745, 743, 745, 747 and 

747 Pa  

Sep 12, 2012 (This 

date later changed to 

9/11/2012) 

 

36 169.5 799 Pa 749 Pa 750 Pa 

Sep 16, 2012 (date 

later altered) 
39 172.3 804 Pa 750 Pa 

753 Pa ï then changed to 

751 Pa   

Sep 16, 2012 (date 

later altered) 
39 172.3 804 Pa 750 Pa 

753 Pa ï then changed to 

751 Pa  

  

Oct 3, 2012 

Series alteration 

starts here and goes 

to 10/12/2012 

57 181 779 Pa 770 Pa 

769 ï Pa. Note the steady 

progression without 

reversals that were seen 

between 10/3/2012 and 

10/12/2012 in initial 

results. This series looks 

very fudged. 

Oct 4, 2012 58 182 779 Pa   769 Pa 

Oct 5, 2012 59 183 781 Pa   771 Pa 

Oct 6, 2012 60 183 785 Pa   772 Pa 

Oct 7, 2012 61 184 779 Pa   772 Pa 

Oct 8, 2012 62 184 782 Pa   774 Pa 

Oct 9, 2012 63 185 786 Pa   775 Pa 

Oct 10, 2012 64 186 785 Pa   776 Pa 

      

Oct 11, 2012 65 186 785 Pa   777 Pa 

Oct 12, 2012 66 187 781 Pa   778 Pa 

Nov 11, 2012 95 204 815.53 Pa 822.43 Pa 822 Pa 

Dec 8, 2012 121 221 865.4 Pa 867.5 Pa 

869 
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Date MSL Sol Ls 
Initial Pressure 

Reported 

Pressure for 

the previous 

sol 

Final Pressure Reported after 

JPL Revisions 

Feb 19, 2013 192 267 

940 Pa ï a high 

until now. 

Pressures were 

declining since 

925 Pa in late 

January 2013. 

921 N/A 

Feb 22, 2013 195 269 
886 Pa ï quite 

a large drop 

Last 2 reports 

were 940 Pa 

on Feb 19 and 

921 Pa on Feb 

18, 2012 

N/A 

Feb 27, 2013 200 272 937 Pa 917 Pa N/A 

May 2, 2013 262 311 900 Pa 868.05 Pa N/A 

Aug 21, 2013 370 9 1,149 Pa 865 Pa 865 Pa 

Aug 27, 2014 731 185 754 Pa 771 Pa 771 Pa 

Oct 11, 2014 775 211 823 Pa 838 Pa 838 Pa 

April 16, 2015 957 326 823 Pa 
N/A ï next sol 

848 Pa 
N/A 

Nov 10, 2015 1160 66 1177 Pa 898 Pa 899 Pa 

Nov 12, 2015 1161 66 1200 Pa 
899 Pa 

(revised) 
898 Pa 

April 2, 2016 1300 131 945 Pa 753 Pa 752 Pa 

April 3, 2016 1301 131 1154 Pa 

753 Pa (2 sols 

earlier, 751 Pa 

on Sol 1302 

752 Pa 

Oct 17, 2016 1492 242 921 Pa 906 Pa 910 Pa 

Oct 23, 2016 1498 242 897 Pa 909 Pa 907 Pa 

Oct 27, 2016 1502 249 928 Pa 903 Pa 907 Pa 

Jan 10, 2017 1575 296 860 Pa 868 Pa 871 Pa 

Feb 10, 2017 1606 314 815 Pa 850 Pa 846 Pa 

Feb 15, 2017 1610 317 864 Pa 847 Pa N/A 

Aug 13, 2017 1784 46 1294 Pa 879 Pa 883 Pa 

Mar 24, 2018 2001 148 913 Pa 717 Pa 716 Pa 

Mar 25, 2018 2002 148 1167 Pa 
913 revised to 

716 
715 Pa 

Nov 7, 2018 2223 283 850 Pa 865 Pa 863 Pa 

Nov 12, 2018 2228 286 884 Pa 863 Pa 860 Pa 

Aug 8, 2019 2490 63 887 Pa 872 Pa 873 Pa 

Nov 9, 2019 2580 104 1153 Pa 790 Pa 788 Pa 

Dec 17, 2019 2619 121 757 Pa 747 Pa 746 Pa 

Apr 28, 2020 2747 191 754 Pa 759 Pa 761 Pa 

Table 1 shows some (not all) of how JPL/REMS altered off the curve data for August and September 2012 and August 

2013 and on through at least April 28, 2020 after we either brought the deviations up to JPL Public Relations Director 

Guy Webster, or published them on our davidaroffman.com and marscorrect.com websites. 
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       The staff of Icarus is, in large part, 

composed of JPL personnel, with agendas 

and personal reputations at stake. In the past 

we wrote that to submit this report to them 

alone is to fight our war on their turf. 

However, after an attempt to hand deliver a 

copy of the report to Ames, we received a 

request from the Journal of Astrobiology to 

review a 2019 paper entitled Evidence of Life 

on Mars? by R. Gabriel Joseph et. al. After 

the Journal published our own paper entitled 

Meteorological Implications: Evidence of 

Life on Mars? (Roffman 2019) with links to 

this Report, we have entered a new era. 

However some of our words were altered to 

conform to NASA policy and there is an 

obvious split within NASA as to how much 

to tell the public. An editor at the Journal told 

me that for information revealed about 

Martian life, ñNASA wants to proceed with 

baby steps.ò 

        Having set the stage for our continuing 

struggle with NASA, we fire the opening 

salvoes with an in depth look at the issue of 

Martian dust devils. 

1.1 Comparison of Martian and Terrestrial 

Dust Devils   

 

Dust devils on Earth and Mars are 

similar with respect to geographic formation 

regions, seasonal occurrences, electrical 

properties, size, shape, diurnal formation 

rate, lifetime and frequency of occurrence, 

wind speed, core temperature excursions, and 

dust particle size.9  The only significant 

differences lie in measured absolute and   

relative pressure excursions in the cores of 

Martian and terrestrial dust devils. Clogged 

dust filters and pressure equalization ports on 

landers may have diminished accuracy of 

dust devil pressure change measurements 

(see sections 2.1 through 2.6 below). 

 

1.1.1 Geographic occurrences and the 

Greenhouse and Thermophoresis Effect  

Thousands of dust devils per week 

occur in the Peruvian Andes near the 

Subancaya volcano (Metzger, 2001) which is 

5,900 meters high.10 Dust devils are also seen 

in abundance on a Martian volcano, Arsia 

Mons.  But the base altitude of some dust 

devils there has been about 17,000 meters.11 

Such an altitude on Mars supposedly would 

have about 1.2 mbar pressure, compared to 

about 478 mbar at Subancaya on Earth.  Reis 

et al. state that 28 active dust devils were 

reported in their study region for Arsia Mons, 

with 11 of them at altitudes greater than 16 

km, and most inside the caldera (see Figure 

1).  They donôt fully understand how particles 

that are a few microns in size can be lifted 

there, and state that 1 mbar ñrequires wind 

speeds 2-3 times higher than at the Mars 

mean elevation for particle entanglement.ò  

 

 
 

Figure 1 ï Arsia Mons Dust Devils (reproduced 

from Reis et al., 2009) 

 

https://www.researchgate.net/publication/331792376_Evidence_of_Life_on_Mars
https://www.researchgate.net/publication/331792376_Evidence_of_Life_on_Mars
https://d1wqtxts1xzle7.cloudfront.net/61124305/Meteorological_Implications20191104-7576-18hyjfb.pdf?1572891875=&response-content-disposition=inline%3B+filename%3DMeteorological_Implications_Evidence_of.pdf&Expires=1614803474&Signature=XYonSWXR~5Lk2DrZM9g1-CJO9bYPk8sQzrDrXfH7r9vUoMX1Q6beaIuodY0LN0hqaRR0SrkKxUOGtbiCqsVrtbeWQRiEbpv2wKq1viI2JuYlBJqrFCIpntnzNTikgwCn0FEVwmtbykfl~P9SWd4wIbn71ty6xn2QzCzs0gdgUjIFLGp4REo8Ce4WvXtvBBFS0zcwM8V3-MAYhEIfG8ESRajYwImUrKMkxkrFNBJAkYap8GT8nNyG1XTqR9uPeP3gcYB2F6wLDhMIii7b5cw-nMY7gsHaGkvRlcL1umDQVHYYdQkYr8gxlFuiEvbvM6y0YNXFbcFRTYOdyyHNhFD97g__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/61124305/Meteorological_Implications20191104-7576-18hyjfb.pdf?1572891875=&response-content-disposition=inline%3B+filename%3DMeteorological_Implications_Evidence_of.pdf&Expires=1614803474&Signature=XYonSWXR~5Lk2DrZM9g1-CJO9bYPk8sQzrDrXfH7r9vUoMX1Q6beaIuodY0LN0hqaRR0SrkKxUOGtbiCqsVrtbeWQRiEbpv2wKq1viI2JuYlBJqrFCIpntnzNTikgwCn0FEVwmtbykfl~P9SWd4wIbn71ty6xn2QzCzs0gdgUjIFLGp4REo8Ce4WvXtvBBFS0zcwM8V3-MAYhEIfG8ESRajYwImUrKMkxkrFNBJAkYap8GT8nNyG1XTqR9uPeP3gcYB2F6wLDhMIii7b5cw-nMY7gsHaGkvRlcL1umDQVHYYdQkYr8gxlFuiEvbvM6y0YNXFbcFRTYOdyyHNhFD97g__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA


ROFFMAN & ROFFMAN   Mars Correct: Critique of All NASA Mars Weather Data  

 

6 

 

Reis et al. (2009) suggest a 

greenhouse-thermophoretic (GT) effect that 

they believe explains ~1 mbar dust lifting at 

Arsia Mons.11 Their article states that 

ñLaboratory and microgravity experiments 

show that the light flux needed for lift to 

occur is in the same range as that of solar 

insolation available on Mars.ò They concede 

that high altitude dust devils do not follow the 

season of maximum insolation, but indicate 

that the GT-effect would be strongest around 

pressures of 1 mbar. However, if anything we 

would expect such dust lifted at high altitude 

to just drift away.  The GT effect does not 

explain the structure of these events at high 

altitude, or why the dust rotates in columns 

that match dust devils produced at lower 

altitudes.  Further, Figure 1 shows that dust 

devils form at successively lower levels (i.e., 

higher pressures) as altitudes decline from 17 

km to about 7 km, so there is nothing unique 

about reaching the theorized ~1 mbar-level at 

the top of Arsia Mons.   
 

1.1.2 Seasonal Occurrences and Electrical 

Properties.   

 

Dust devils usually occur in the 

regional summer on Earth. On Mars their 

tracks are most often seen during regional 

spring and summer. 12 There are indications 

that there may be high voltage electric fields 

associated with Martian dust devils. Such 

fields would mirror terrestrial dust devils, 

where estimates are as large as 0.8 MV for 

one such event.13 

 

1.1.3. Size and Shape  

 

About 8% of terrestrial dust devils 

exceed 300 m in height.  Bell (1967) reports 

some seen from the air that are 2,500 m 

high.14 Mars orbiters have shown dust devils 

there often are a few kilometers high and 

hundreds of meters in diameter, outdoing the 

larger terrestrial events. Martian dust devils 

can be 50 times as wide and 10 times as high 

as terrestrial ones.15 Still, a NASA Spirit 

press release (8/19/2,004) stated, ñMartian 

and terrestrial dust devils are similar in 

morphology and can be extremely 

common.ò   

 

1.1.4. Diurnal Formation Times 

 

About 80 convective vortices were 

recorded by Pathfinder.  Most occurred 

between 1200 and 1300 Local True Solar 

Time.16 On Earth noon is about the peak time.  

 

1.1.5 Wind Speeds 

 

Stanzel et al. assert that dust devil 

velocities were directly measured by Mars 

Express Orbiter between January 2004 and 

July 2006.17 They had a range of speeds from 

1 m/s (2.2 mph) to 59 m/s (132 mph).  Even 

on the high end, we do not see the 70 m/s 

required to lift dust by a NASA Ames 

apparatus discussed below in section 1.2. 

   

1.1.6 Core Temperature Excursions.  

 

Balme and Greeley18 state, ñPositive 

temperature excursions in vortices measured 

by Viking and MPF landers had maximum 

values of 5-6 K. These values are similar to 

terrestrial measurements.ò  However they 

note low sampling rates on Mars, 

ñmeasurements with an order of magnitude 

higher sampling rate show temperature 

excursions as great as 20ÜC.ò  Ellehoj et al.19 

indicate that core excursions for Martian dust 

devils can be up to 10 K (ºC).  

 

1.1.7 Dust Particle Size ï The Problem of 

Martian Dust <2 Microns and Wind Speeds 

 

Balme and Greeley18 also state, ñThe 

Martian atmosphere is thinner than 

Earthôsé so much higher wind speeds 

are required to pick up sand or dust on 

Mars.  Wind tunnel studies have shown 

http://www.marstoday.com/viewpr.html?pid=14063
http://www.marstoday.com/viewpr.html?pid=14063
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that, like Earth, particles with diameter 

80-100 ɛm (fine sand) are the easiest to 

move, having the lowest static threshold 

friction velocity, and that larger and 

smaller particles require stronger winds 

to entrain them into the flow.  However, 

much of Marsô atmospheric dust load is 

very small, and the boundary layer wind 

speeds required to entrain such fine 

material are in excess of those measured 

at the surface (Magalhaes et al., 

1999).20 Nevertheless, fine dust is 

somehow being injected into the 

atmosphere to supporté haze and é 

localé and globalé dust storms.ò 

 

The problem of dust particle size is 

more serious than indicated above.  Optimum 

particle size for direct lifting by the wind 

(with the lowest threshold velocity) is around 

90 ɛm. This requires a wind at 5 meters 

altitude to be around 30-40 m/s. For smaller 

particles like the 1 ɛm size dust typically 

suspended in the air over Mars, the threshold 

velocity is extremely high, requiring 

enormous wind speeds (>500 m/s) at 5 m 

altitude which would never occur.  It is thus 

argued that saltation must be crucial to the 

lifting of very small particles into the air 

(Read and Lewis, 2004, 190).9 

 

Saltation occurs when large particles 

are briefly lifted into air by surface winds, 

and then soon fall out by sedimentation.21 On 

impact with the surface, they may dislodge 

smaller particles and lift them into the air.  

Read and Lewis indicate that the velocity that 

fine sand (~ 100 ɛm) would have on impact 

is only about 50 to 80 cm per second (1.8 to 

2.88 kph).9 

 

1.1.8. Core Pressure Excursions   

 

Roy E. Wyatt (1954) of the Weather 

Bureau Regional Office in Salt Lake City, 

Utah reported that a small ~15 m high, 15 to 

18 m wide dust devil had its center pass 

within 2.4 to 3 m of a microbarograph on 

August 12, 1953 in St. George, Utah (Figure 

2) at an altitude of ~899 m above sea level.22 

A drop from 913.644 to 912.289 mbar was 

recorded.  This 1.355 mbar drop in pressure 

equals 0.148%.  

 

 
Figure 2 ï Dust devil pressure drop in Salt Lake City, 

Utah where a small, ~50-foot high, ~60 foot wide 

dust devil had its center pass 8-10 feet from a 

microbarograph on August 12, 1953 in St. George, 

Utah. 

 

Balme and Greeley (2006) report that 

Pathfinder ñidentified 79 possible convective 

vortices from pressure data.ò12 Recorded 

pressure drops were from ~0.075% to 

~0.75%.   Figure 3 shows dust devil events 

for Pathfinder and Phoenix. If we examine 

the pressure drop seen by Phoenix from 8.425 

to 8.422 mbar, that 0.003 mbar pressure drop 

is only about 0.036%. The Pathfinder event 

shows a drop in pressure from about 6.735 to 

6.705 mbar (0.03 mbar). That is about a 

0.445% drop. While the percent pressure 

drop is larger on the Pathfinder event than the 

Utah event, it was smaller for the Phoenix 

event. So absolute and percent pressure drops 

on Mars are producing almost the exact same 

storms, indeed often bigger storms, than we 

see on Earth. It might be argued that pressure 

is smaller on Mars; but so too is kinetic 

energy. Clearly, as we approach a vacuum, if 

we are going to see weather events based on 

pressure differences, there should be at least 
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the same size percent pressure drops to drive 

them, not smaller ones.  However, most 

telling is that while the percent drops on 

Martian dust devils appear to overlap their 

terrestrial cousins; for hundreds of days 

Viking 1 and 2 almost always saw much 

larger pressure increases each sol about 7:30 

AM local time with increases up to 0.62 mbar 

from the previous hour at that time.  

 

As will be discussed later in this 

report, after Mars Science Laboratory data 

was scrubbed by JPL, there was not during 

one full Martian year of weather data (669 

Martian sols) even one sol where the average 

pressure from one solôs average pressure 

differed from the next by more than 0.09 

mbar (MSL Sol 543 saw this drop from MSL 

Sol 542), although before they scrubbed the 

data there was an increase of pressure from 

MSL Sol 369 to MSL Sol 370 of 2.84 mbar 

(from 8.65 mbar to 11.49 mbar), and a drop 

on MSL 371 of the same 2.84 mbar back to 

8.65 mbar. This report discusses MSL 370 in 

more detail later, but note that after we raised 

the issue of this pressure to Guy Webster at 

JPL, JPL altered the pressure reported for Sol 

370 to 8.65 mbar, thus indicating no pressure 

change at all from MSL Sol 369 through Sol 

371.  

 

 

 
Figure 3 ï Pressure drops at Phoenix and Pathfinder 

during dust devils (adapted from Elohoj et al. 2009 & 

http://nssdc.gsfc.nasa.gov.planetary/marspath/dustde

vil.html).  

 
 

       Figure 4 offers evidence that internal 

events on the Vikings were having a much 

greater impact on pressure readings than 

dramatic events like dust devils. Pressure 

increases at the 0.26 to 0.3 time-bins were 

comparable to pressure drops associated with 

global dust storms. An increase of 0.62 mbar 

in about 59 minutes that makes up one time-

bin equates to a pressure rise 13 times greater 

than the largest (0.477 mbar) pressure fall 

shown for all 79 Pathfinder dust devil events, 

and about 21 times greater than the largest 

(.0289 mbar) pressure drop seen for a 

Phoenix dust devil. 

http://nssdc.gsfc.nasa.gov.planetary/marspath/dustdevil.html
http://nssdc.gsfc.nasa.gov.planetary/marspath/dustdevil.html
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Figure 4 ï Relative magnitude of 0.62 mbar increase in pressure for Viking 1 at its sol 332.3 and pressure drops for 79 

convective vortices/dust devils at Mars pathfinder over its 83 sols. Source: Murphy, J. and Nelli, S., Mars Pathfinder 

Convective Vortices: Frequency of Occurrence (2002) http://tide.gsfc.nasa.gov/studies/Chen/proposals/IES/2002GL015214.pdf 

 

 

http://tide.gsfc.nasa.gov/studies/Chen/proposals/IES/2002GL015214.pdf
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2. NASA Ames Test of Martian Pressures 

and Dust Devils  

 

An effort was made at the Ames 

facility to simulate Martian dust devils at a 

pressure of 10 mbar.  A NASA (2005 article) 

states that, ñThe high-pressure air draws thin 

air through the tunnel like a vacuum cleaner 

sucks air.23 Scientists also compare this 

process to a person sucking water through a 

straw. The resulting simulated Mars wind 

moves at about 230 feet per second (70 

m/s).ò  Actual recorded dust devil wind 

speeds seen on Mars by Pathfinder and 

Phoenix were about 6 m/s.24 Seventy m/s is 

252 kilometers per hour, nearly the strength 

of a category 5 hurricane.  NASA Ames was 

unable to replicate a dust devil with a fan 

spinning at the 10 mbar pressure level. They 

state that ñthe simulated (10 mbar) Martian 

atmosphere in the wind tunnel is so tenuous 

that a fan would have to spin at too high a 

speed to blow thin wind through the test 

section.ò As such, it becomes harder to accept 

that dust devils can occur in such low 

pressures. The problem becomes more severe 

when we see Martian dust devils operating at 

even lower speeds, or on Arsia Mons where 

pressure is ~1 mbar (see Table 2).  

 

       Findings (Bridges, et al., 2012)25 based 

on HiRISE and MER Spirit photos of Martian 

bedforms (moving dunes and sand ripples) 

are also at odds with surface meteorological 

measurements and climate models which 

indicate that 129 kph winds (termed 

threshold winds) capable of moving sand are 

infrequent in the ~6 mbar atmosphere 

(Arvidson et al., 198326; Almeida et al., 

200827). In fact, the required winds were 

never seen in 8,311 hourly pressures checked 

for Vikings 1 and 2. This will be discussed in 

greater detail later in Section 7.2. 

 

 
 

TABLE 2 ï Pressure at various elevations on Mars based on a scale height of 10.8 and a pressure at Mars 

Areoid of 6.1 mbar.  Atmospheric pressure decreases exponentially with altitude. In determining pressure 

for Earth, the formula for scale height is p = p0e-(h/h0) where p = atmospheric pressure (measured in bars on 

Earth), h = height (altitude), P0 = pressure at height h = 0 (surface pressure), and H0 = scale height. 
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2. OVERVIEW OF 

INSTRUMENTATION PROBLEMS.   

 

Differences between terrestrial and 

Martian dust devil pressure excursion 

measurements hinge largely on the accuracy 

of the 354-gram Tavis magnetic reluctance 

diaphragm used for Vikings in 1976, and 

Pathfinder in 1996; and a 26-gram Vaisala 

Barocap ® sensor developed in 2008 by the 

Finnish Meteorological Institute (FMI) for 

the Phoenix and MSL Curiosity. Did any 

probes sent to Mars ever have the ability to 

measure pressures near those associated with 

terrestrial dust devils?  The initial answer 

appeared to be ñno.ò However, as will be 

discussed later in conjunction with Figure 

10B, Tavis CAD 10484 indicates that 

Pathfinder had a second pressure range of 0 

to 15 PSIA. This means it could measure up 

to 1,034 mbar. There is a real need for 

clarification here. 

 

Tavis sensor pressure ranges for 

Viking had limits of about 18 mbar. There 

was a question of whether or not the limit was 

closer to 25 mbar due to Tavis CAD no. 

10014 (see Figure 10A) that indicates a limit 

of 24.82 mbar (0.36 PSIA). However, 

Professor James E. Tillman, director of the 

Viking Computer Facility, in a personal 

communication dated 27 May 2010, insisted 

that the limit was 18 mbar. This figure is 

understood to be what NASA espouses now. 

The 18 mbar Viking figure is backed by 

NASA report TM X-74020 by Michael 

Mitchell dated March 1977.29 It states: 

 

Two variable reluctance type pressure 

sensors with a full range of 1.79 x 103 

N/M2 (18 mb) were evaluated to determine 

their performance characteristics related 

to Viking Mission environment levels. 

Twelve static calibrations were performed 

throughout the evaluation over the full 

range of the sensors using two point 

contact manometer standards. From the 

beginning of the evaluation to the end of 

the evaluation, the zero shift in the two 

sensors was within 0.5 percent and the 

sensitivity shift was 0.05 percent.  The 

maximum thermal zero coefficient 

exhibited by the sensors was 0.032% over 

the temperature range of -28.89°C to 

71.11°C. 

 

 It gets a lot colder than -28.89°C on 

Mars, but Professor Tillman insisted that 

ñThe pressure sensors were located inside the 

lander body and heated by RTG 

(radioisotope thermoelectric generator) 

units. They were not exposed to ambient 

Martian temperatures.ò  This report will 

question whether rapid ingestion of dust 

during the landing process also prevented 

transducers from ever correctly measuring 

ambient Martian pressures. 

 

Figure 5A is the very first picture ever 

transmitted from the surface of Mars to Earth. 

It was taken between 25 seconds and 4 

minutes after the landing and it makes clear 

that dust was an immediate issue when the 

landing occurred. Figure 5A also shows that 

rocks were also kicked up and landed on at 

least one footpad.  

 

Figure 5B shows that again with the 

MSL landing rocks kicked up on landing fell 

on the lander deck. As is shown later in this 

paper on Figure 50E, dust covered a camera 

lens cover on the MSL too. So itôs a safe bet 

that dust could have quickly made its way 

into the MSLôs Vaisala pressure transducerôs 

dust filter. 
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Figure 5A: Viking 1 footpad with dust, sand and rocks on it right after landing.  Effects 

of dust cloud stirred up are to the left. For a better view, see the NASA image at 

http://upload.wikimedia.org/wikipedia/commons/a/ae/Mars_Viking_12a001.png 

 

 

 
 

Figure 5B:  During the landing, many rocks were again kicked up and landed on the deck of 

the MSL Curiosity. The issue, however, is whether any dust was ingested by the pressure 

transducer. Source: http://astroengine.com/2012/08/08/sol-2-rocky-debris-on-curiositys-deck-

hints-of-thunderous-landing/ 

  

http://upload.wikimedia.org/wikipedia/commons/a/ae/Mars_Viking_12a001.png
http://astroengine.com/2012/08/08/sol-2-rocky-debris-on-curiositys-deck-hints-of-thunderous-landing/
http://astroengine.com/2012/08/08/sol-2-rocky-debris-on-curiositys-deck-hints-of-thunderous-landing/
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2.1 Vikings, MSL, and Gay-Lussacôs Law. 

 

RTGs may be at the root of problems 

with Viking and MSL pressure readings 

which appear to vary inversely with outside 

temperatures.  That is, when it gets colder 

outside and RTGs need to warm the inside of 

the landers, the pressure recorded inside goes 

up. Temperature and pressure variations seen 

for Viking 1 Year 1 almost exactly match 

what would be expected in accordance with 

Gay-Lussacôs Pressure Law (see Figures 6 

through 9C). To counteract a minimum Year 

1 temperature of 177.19K seen, and to raise 

internal temperatures to the maximum Year 1 

external temperature seen (255.77 K), air 

caught behind a dust clog would experience a 

pressure rise.  If Viking 1 sucked in enough 

dust and sand on landing to clog, but not 

enough to equalize the internal pressure with 

the air pressure outside, then whatever Year 

1 minimum pressure seen inside the lander at 

the Tavis pressure transducer (6.51 mbar) 

would increase in pressure in accordance 

with Gay-Lussacôs Law.  As is shown on 

Figure 6, when the above two temperatures 

and 6.51 mbar are entered into the calculator, 

the expected pressure is shown to be 9.397 

mbar.  The actual maximum pressure 

recorded by Viking 1 was 9.57 mbar.  That is 

a 98.19% agreement with the idea that the air 

access tube for the sensor was clogged.  For 

Viking 2, the minimum and maximum 

temperatures were 152.14 K and 245.74 K.  

The minimum pressure found was 7.29 mbar. 

The maximum predicted pressure was 11.775 

mbar. The maximum pressure recorded by 

VL-2 was 10.72 mbar, which is   91.04% of 

the predicted value. See Figure 6. 

 

The data points on Figure 6 are meant 

to get some sense of whether the pressure 

limits seen were roughly in line with 

expectations based on heat applied to a sealed 

space (behind the dust clots).  They were, but 

obviously more so in Viking 1ôs first year.  

By Year 2 overall predictions were off by 9 

or 10 percent, but the calculations are less 

certain because of many incidents involving 

stuck pressure readings, sometimes for days 

on end. Annex C of this report supports this 

allegation, but Annex D also highlights stuck 

pressure readings for Viking 1.  The old 

clich® ñGarbage in Garbage outò sums up the 

problem.  Temperature data seemed credible 

for the Vikings (except when reported as 

Absolute Zero). However temperatures (in 

particular, ground temperatures) were 

problematic for MSL as is detailed in Section 

14.1 of this report. We assert that pressure 

data was not credible for any lander.  

 

When comparing maximum air 

temperatures seen at MSL and Viking 1, we 

show in Annex M to this report that the 

highest air temperature seen after JPL revised 

it year 1 data was 4º C (274.15K). MSL sits 

at 4.59 º South on Mars at an altitude of 4,400 

meters below areoid. Viking 1 was also in the 

tropics at 22 º North. However VL-1 was at 

an altitude of 3,627 meters below altitude. 

R.M. Haberle111 at NASA Ames claims that 

the adiabatic lapse rate for Mars is about 2.5K 

km-1. Using that rate we would expect the 

maximum temperature at VL-1 to be about 

1.9325 K lower than at MSL however the 

maximum temperature at VL-1 was only 

255.77K, while the maximum (revised) 

temperature for MSL Year 1 (on MSL Sol 

227/March 2, 2013) was 274.15K, a full 

18.38 K warmer than at VL-1. Further, before 

JPL revised its MSL temperatures it indicated 

a maximum air temperature at MSL of 8º C 

(281.15 K) on MSL Sol 102 (November 18, 

2012) but they later altered this temperature 

to -3º C (270.15 K). The high for MSL Year 

2 was 11º C (284.15K) on Sol 760. So, it 

would appear that there is room to question 

the accuracy and consistency of air 

temperature sensors on these two missions. 
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Figure 6: Pressure calculator with entering arguments 

based on VL- 1 and 2 Year 1 results. Prediction is 

98.19% in agreement with measured results for Viking 

1, 91.04 % in agreement for VL-2.   

 

Annex D displays our attempt to 

predict pressure on what is basically an 

hourly frequency (actually once per time-bin, 

with each time-bin equal to about 59 minutes) 

for Viking 1 sols 1 to 116 and 134 to 350. 

While previous researchers focused on 

diurnal pressure cycles, Annex D focuses on 

the percent differences between pressures 

measured and pressures predicted based on 

heat being applied by RTGs when 

temperatures fell. There was a distinct pattern 

seen, often as clear as what one would see 

when looking at a healthy electrocardiogram.  

Pressures would vary ï sometimes by up to 

26% from the predicted value, and then settle 

back to almost 0 percent difference, always at 

the same time of day for long periods of time.   

 

Annex D is voluminous, providing all 

temperature and pressure data available for 

Viking 1. Each page has the 25 time bins for 

one sol on the left side and for another sol on 

the right. Appendix 1 to Annex D has data for 

VL-1 sols 1 to 91 on the left; and sols 92 to 

116 plus 134 to 199 on the right. Appendix 2 

to Annex D has data for VL-1 sols1 to 200 to 

274 on the left, then for sols 275 to 350 on the 

right. When the percent difference is less than 

2%, the data is shown in red bold fonts.   

 

Annex E just singles out the percent 

differences seen for the .3 and .34 time bins 

over VL-1 sols 200 to 350. This (generally 

around sunrise time) is one of the times when 

it would be reasonable to expect heat from the 

RTGs to access equipment (like cameras) 

that need to begin their daily operations.  The 

average percent difference was 2.67%. Of the 

302 pressure predictions made, 72 had a 

percent difference of less than 2%. See Table 

3 and Figure 8 for further details. 

 

 
Table 3: Viking 1 cyclic accuracies for pressure predictions.  See Figure 8 and Annex F for further 

details. The data source was the Viking Project site at http://www-

k12.atmos.washington.edu/k12/resources/mars_data-information/data.html. 

http://www-k12.atmos.washington.edu/k12/resources/mars_data-information/data.html
http://www-k12.atmos.washington.edu/k12/resources/mars_data-information/data.html
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Figure 7: Viking 1 cyclic accuracies for pressure predictions. See Annex F for further details. The 

data source was the Viking Project site at http://www-

k12.atmos.washington.edu/k12/resources/mars_data-information/data.html. 

 

Annex F focuses just on time-bins 

that have a percent difference between 

measured and predicted pressures that is 

under 2%. It makes clear that gradually the 

time of the greatest percent difference 

agreement would shift by a time-bin. For 

example, there is a better than 2% difference 

agreement at the 0.3 time-bins starting at VL-

1 Sol 211 continuing until VL-1 sol 288, a 78-

day run. The agreement was at the next later 

time-bin (0.34) for sols 205 to 210 just before 

the long run, and the agreement switches 

back and forth between these two time bins 

until sol 299.  Then the agreement moves the 

0.38 time bin as Viking 1 experiences the first 

day of winter at its Sol 306.   

There is a similar run of small percent 

differences in the middle of the night. For 

example, in the 0.1 time-bin between Sols 

255 and 350, there were only nine times that 

the percent difference was 2% or more. 

Likewise, the percent difference was (except 

for once) always under 2% in at least one of 

the two time-bins labeled as 0.66 and 0.7 

(early evening) between sols 200 and 240.  

Where pressures drift away from the 2% 

standard, it is believed that the RTGs were 

not permitted to transfer heat to the 

transducers and heat was slowly lost to the 

frigid outside. Figure 8 is a sample of Annex 

F (sols 228 to 250). 

 

 

 

 

http://www-k12.atmos.washington.edu/k12/resources/mars_data-information/data.html
http://www-k12.atmos.washington.edu/k12/resources/mars_data-information/data.html
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Figure 8 ï Sample of Annex F showing the times of day (for sols 228 through 250) when 

pressure predictions had less than a 2% difference from measured pressures at Viking 1. 

The formula used assumes that the pressure transducer is no longer in contact with 

the ambient atmosphere on Mars. 
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Most striking is what happens in a 

close examination of graphs that sum up 

Viking-2 sol averaged temperatures and 

pressures.  Figure 9A and 9C show that as 

temperatures fell, often pressures rose. To 

counter falling temperatures, RTG heat is 

allowed to access the lander interior to 

maintain temperature stability there. As this 

occurs, air trapped behind any dust clot 

would experience a pressure increase.  When 

the Figure 9C graph is inverted and displayed 

as Figure 9B, the temperature and pressure 

graphs are nearly an exact match.  The 

biggest discrepancy is after a hiatus with no 

data between Viking 2 sols 560 to 633 (Ls 68 

to 100 in Martian spring to summer). VL-2 

pressure readings were often stuck for 10 

hours to six days (see Annex C for VL-2 sols 

639-799). When pressures were stuck, 

temperatures were not.  

 

 

 
 

 

 Figure 9A to 9C: Graphs shown as Figure 9A and 9C are redrawn from Tillman 

and Johnson. Figure 9B inverts the direction of temperatures on the Y axis to show how 

heating by RTGs to counter increasing cold outside produces a curve very similar to the 

pressure curve. 
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2.2 Mars Pathfinder (MPF) and Phoenix 

Pressure Issues.  

 

The MPF Tavis sensor had a limit of 

0.174 PSIA (see Figure 10B). But, ñThe 

pressure sensor obtains data in two ranges 

simultaneously; 0 ï 12 mbar for descent and 

only 6 ï 10 mbar for surface observationò 

(http://atmos.nmsu.edu/PDS/data/mpam_00

01/document/asmtinst.htm).  

 

The above link indicates that the tube 

entry port lies in the plane of the aperture 

between the lander instrument shelf and 2 

petals. 30 It is oriented perpendicular to the 

anticipated airflow during descent. As no 

objects were allowed to extend beyond the 

lander profile during descent the entry port 

location is not ideal As was shown on Table 

2 earlier, based on an average pressure of 6.1 

mbar at Mars areoid, the average pressure to 

be expected for Pathfinder at an elevation of 

3.682 km below areoid would be about 8.58 

mbar. If we accept the variations in pressure 

shown on Figure 9A and later on Figure 18, 

and then allow for pressure increases due to 

dust storms, a limit of 10 mbar for the sensor 

seems ill-advised. 

 

The range of sensitivity and accuracy 

of the Vaisala Barocap® and Tavis sensors 

are crucial. With Mars Phoenix, three 

Barocap sensors [LL(B1), and RSP1 (B2, 

B3)] were used.  They had problems 

associated with a nearby heat 

source.  Problems were particularly noted 

when temperatures rose above 

0ºC.  According to Taylor et al. (2009) 

calibration coefficients were also withheld 

from the Finnish Meteorological Institute 

(FMI) due to International Traffic in Arms 

Regulations (ITAR). The 5-12 mbar range of 

Barocaps was probably due to the data from 

the Tavis sensors before, but Tavis sensors 

were limited due to radio occultation pressure 

experiments (not as accurate as in situ 

measurements) by the Mariners. Radio 

occultation results are discussed further in 

Section 5.  

 

An issue with respect to how fast the 

dust filters for transducers on landers could 

have clogged relates to when the air tube was 

initially exposed to ambient conditions. If 

open to space all the way down, then air 

might not rush in so fast; while if the tube 

were suddenly opened on the surface, more 

dust might be expected to rush in, even at 

supersonic speeds. Alvin Seiff, et al. (1997) 

indicates that for Pathfinder the plan was for  

atmospheric pressure (and temperature) to be 

measured during parachute descent from ~8 

km to the surface31 The air inlet was 

connected to the flared tube fitting shown in 

Figure 10B by one meter of 2 mm inside 

diameter tubing. Dr. Robert Sulliavan 

(Cornell University) told us (on July 27, 

2011) that while 1µ particles on the surface 

of Mars clump together quickly, larger 

particles that were easier to move would be 

lifted on landing. He was not sure about 

whether they would clog a dust filter as fast. 

But if MPF suddenly ingested 1µ particles 

suspended in the air below 8 km right after 

parachute deployment, the hot air associated 

with the entry-related heat might cause a 

problem for the tiny filter. 

 

Mars Pathfinder pressures are 

discussed in greater detail in section 11. 

 

 

 

 

 

     

 

 

http://atmos.nmsu.edu/PDS/data/mpam_0001/document/asmtinst.htm
http://atmos.nmsu.edu/PDS/data/mpam_0001/document/asmtinst.htm
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Figure 10A ï Reproduced from Tavis CAD Diagram 10011. For Vikings Tavis Dash No -2 had a 

0.36 PSIA limit (24.82 mbar).  However, Tavis Dash No -1 had a 0.1 PSIA limit (6.9 mbar). 

Source: Personal communication, Tavis Corporation 10/29/2009 
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Figure 10B ï Reproduced from Tavis CAD Diagram 10484. For Mars Pathfinder Tavis Dash 

No -2 had a 0.174 PSIA limit (12 mbar), but Pathfinder Tavis Dash No -1 had a 15 PSIA 

limit  (1,034 mbar ï best suited for Earth-like pressures). Source: Personal communication, 

Tavis Corporation 10/29.2009
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                       Figure 10C ï Three different Tavis transducers. 

                       Source: Tavis specifications obtained from NASA Ames. 
 

2.3 Which Transducers were used?  

 

A Tavis spokesman (Marty Kudella) 

thought Pathfinder used Part 10484 (Tavis 

Dash No. 2). The red words uncontrolled 

copy subject to revision on both CADS 

shown allow for a possible need in the future 

to alter transducer pressure range.  

 

Figure 10B lists it as having a 0.174 

psia limit (12 mbar), the same limit later 

imposed by Vaisala on Phoenix. It first 

appeared that NASA also ordered a Tavis 

transducer that could measure from 0 to 15 

psia (1,034 mbar): Part 10484, Tavis Dash 

No. 1 ï see Figure 10B again. For 9 years we 

believed that it supposedly remained on Earth 

and wrote that if for classified reasons, a 

decision was made to send it in place of the 

12 mbar transducer, none of the pressure data 

published by NASA for Pathfinder would be 

reliable. If there was a separate transducer 

that could measure Earth-like pressure its 

final disposition still isnôt clear at this time, 

but based on information from the InSight  

Mission that landed on Mars on November 

26, 2018 it seems possible that the same 

Tavis transducer could operate in either the 

low or high pressure range. Our Italian 

partner, Marco de Marco, called Tavis Corp. 

for clarification. They knew who he is, but 

wouldnôt answer his questions. We will look 

at the evidence for one physical transducer 

rather than two in conjunction with Figure 

10D below, but first letôs discuss Tavis 

transducers in general. 

 

Apparently similar looking and sized 

Tavis transducers could measure up to 0.1 

psia (6.9 mbar), 0.174 psia limit (12 mbar), 

0.2 psia (13.79 mbar), 0.26 psia (17.9 mbar), 

0.36 psia (24.82 mbar), or 15 psia (1,034 

mbar).  Given their outward similarity and 

the enigma of Martian weather, the possible 

installation of the wrong Tavis sensor cannot 

be overlooked. Perhaps somebody wanted a 

15 mbar sensor, and mistakenly chose the 15 

psia transducer.  People made mistakes back 

then, and they still do today as will be 

abundantly apparent later when we examine 

REMS (Rover Environmental Monitoring 

Station) data for MSL. For five days straight 

from September 1 to September 5, 2012 they 

published Martian pressures of over 740 hPa 

(Earth-like), when they supposedly meant 

740 Pa. A pressure of 740 hPA = 740 mbar, 

while 740 Pa = 7.4 mbar. They published 

numerous other similar questionable items or 

obvious errors (see Section 2.7 and Figures 

17A and 17B).  
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       As for the Pathfinder, three different Tavis transducers are shown on Figure 10C. See Annex G for further 

information about various Tavis transducers, but now letôs look at what we learned one night before InSight 

reached Mars. Until that time we were only told about the geological missions of the probe. Then, at a press 

conference, we learned that there are also meteorological sensors aboard, including the same Tavis sensor. Figure 

10D clarifies a lot. With respect to the dual pressure range, Tavis states ñTavis specializes in custom 

configurations and capabilities for your specific application. Discuss your application requirements with our 

engineers for your exploration science needsò (http://pressure-transducers.taviscorp.com/item/all-

categories/ressure-transducers-for-interplanetary-exploration/10484). Could a radio signal cause the sensor to 

toggle from the low range to the high? Again, Tavis wouldnôt tell us, but itôs quite possible. 

 

Figure 10D ï Tavis Transducer 10484 was used on both Pathfinder and Insight.

http://pressure-transducers.taviscorp.com/item/all-categories/ressure-transducers-for-interplanetary-exploration/10484
http://pressure-transducers.taviscorp.com/item/all-categories/ressure-transducers-for-interplanetary-exploration/10484
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The issue of pressure sensors is 

clouded by restrictions on information related 

to ITAR that handicapped the FMI (and 

Vaisala) with respect to the calibration 

coefficients needed for analysis of raw 

pressure data on Phoenix (Taylor et al., 

2009).32 They indicate problems associated 

with pressure analysis for Phoenix because 

pressure sensors used depended on Vaisala 

Thermocap® temperature sensors.  But, 

ñAfter Phoenix landed it appeared that the 

actual thermal environment was worse than 

the expected worse case. The temperature 

was not only changing rapidly, but there were 

also fast changes in the temperature gradient 

due to a nearby heat source.  Information on 

a re-location of the heat source had not been 

provided initially due to ITAR restrictions.ò 

 

 

 
Figure 11A ï The top transducer is for Phoenix. Note the tiny dust filter shown under Praw (adapted 

from Doc. No: FMI_S-PHX-BAR-TN-00 FM-00 Revision 1.0 dated 2009-02-26). The report is 

entitled The Time Response of the PHOENIX Pressure Sensor).  An area of concern for clogging by 

dust is highlighted. The photo on the right is adapted from 

http://www.space.fmi.fi/phoenix/?sivu=instrument. The bottom pictures are for MSL.  
 

 

2.4 Issues Raised by the FMI. The FMI report 

by Kahanpää and Polkko (2009) discusses 

the Vaisala pressure sensor that it designed 

for use on Phoenix.34 It states, ñWe should 

find out how the pressure tube is mounted in 

the spacecraft and if there are additional 

filters etc.ò  The one and only filter for the 

Vaisala transducer is shown on the top of 

Figure 11A (with its near twin for MSL 

shown on the bottom of Figure 11A). I 

challenged the above statement on November 

14, 2009, and published a criticism of it on 

my web site on November 17, 

2009.  Kahanpªªôs partial response from the 

FMI to my assertion that, ñsomething stinksò 

about his request for information on 

additional filters was as follows:  

 

ñYour nose smelled also a real issue. 

The fact that we at FMI did not know 

how our sensor was mounted in the 

spacecraft and how many filters 

there were shows that the exchange of 

http://www.space.fmi.fi/phoenix/?sivu=instrument


ROFFMAN & ROFFMAN   Mars Correct: Critique of All NASA Mars Weather Data  
 

 

24 

 

information between NASA and the 

foreign subcontractors did not work 

optimally in this mission!ò (Kahanpªª, 

personal communication, December 

15, 2009).  

 

In his e-mail of December 15, 2009, 

Kahanpää made clear that there was no extra 

filter. However, the confusion in his report 

highlights another possibility.  As is shown in 

Figure 11B, the filter is very small (~10 

mm2).   

 

 
 

Figure 11B ï Relative size of dust filter for 

landers on Mars. 2 mm diameter of MPF tubing 

from Seiff et al. (1997). 

 

Kahanpää is a critical man to 

understand. He was the scientist on the 

REMS Team responsible for publishing 

pressure data for MSL. As is shown later on 

Figure 17A, in Section 2.7 and elsewhere in 

this report, the REMS Team published 

pressures that varied from 747 hPa to 747 Pa 

in early September 2012. Annexes M to R of 

this report detail other radical alterations in 

pressure data published for MSL Years 1 and 

2. There is cause to ask whether Kahanpää 

was forced to alter data or whether he 

published Earth-like pressures to protest what 

he knew to be deliberate disinformation. 

 

Like the Tavis transducers that were 

used for Vikings and Pathfinder, the Vaisala 

transducer was exposed to a vacuum on the 

way from Earth to Mars.  Again, when 

Phoenix landed, a lot of dust was raised by 

the retrorocket.  The air pressure outside was 

supposed to be low, almost as low as outer 

space.  The flow of air into the transducer 

therefore should not have been too 

fast.  However, if the pressure outside was 

higher than expected, the rate of flow of air 

and dust into the Phoenix would be faster 

than planned for, with the result that dust 

would be rapidly sucked in just like a vacuum 

cleaner would inhale it.  A tiny filter might 

well quickly clog with dust so fast (at 

supersonic speeds) that it would prevent 

more air from reaching the pressure 

transducer.  

 

With a clogged filter, pressure at the 

Barocap pressure sensor head would stay 

pegged at a low pressure reading. If there was 

a higher pressure on the outer side of the dust 

clog, it could not be felt on the inner side 

where the Barocap resided. This could 

explain the confusion by Kahanpää & Polkko 

and why they asked in their report about more 

filters being present. Even if the FMI team 

eventually received the needed information 

about relocation of heat sources, corrections 

to the pressure indicated at the Barocap 

pressure sensor head would not reflect what 

the true pressure was on the other side of the 

dust clog. 

 

One difference between the Vikings 

and both Pathfinder and Phoenix is that the 

latter two landers did not include 

Radioisotope Thermoelectric Generator 

(RTG) heaters. Therefore, it would be 

expected that as the sun grew lower on the 

horizon and temperatures dropped, pressure 

would go down steadily. In looking at data 

for Phoenix derived from Nelli et al., 2009, 

this is exactly what happened (see Figure 

12A).  The pressure fell in a nearly linear 

fashion.   

 

Figure 12A is extracted from graphs 

produced by Nelli et al. (2009).33 Their 

graphs included projections made from a 

General Circulation Model (GCM) with 

values hypothesized for 3 am, 9 am, 3 pm and 
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9 pm local time at Phoenix. We added Ls and 

data about day length for clarity. Phoenix 

landed in the Martian arctic in late spring. 

There was no sunset until Ls 121.1 on its 96th 

sol on September 1, 2008. By the time the 

mission ended there were about 16.7 hours of 

sun light each day. 

 
Figure 12A ï Pressure and Temperatures 

Recorded by Phoenix (adapted from Nelli et 

al, 2009). Ls and day length data have been 

added to the top graph.  

 

The pressure data appears to be sol 

averaged, while the temperatures are not.  But 

what kind of pressure drop would be 

expected if the average temperature dropped 

from 195K to 180 K, with a starting pressure 

of 8.5 mbar? The answer is about 7.85 mbar. 

The actual pressure at the end of the series 

shown on the graph is about 7.4 mbar, which 

is better than a 94% match with the prediction 

based on Gay-Lussacôs Law and a clogged 

pressure tube. However, when Phoenix 

landed on Mars on May 25, 2008, it was not 

yet summer.  The summer solstice occurred 

on June 24, 2008. By that time there was no 

change in the temperatures evident on Figure 

12A, but pressure was running about 8.2 

mbar. Using the same temperatures as above 

with an entering argument of 8.2 mbar the 

projected pressure would be 7.57 mbar. That 

is an agreement of 97.78%. 

 

       Unlike pressure calculations based on an 

inverse of normal temperature and pressure 

relationships that factor in RTG heat 

becoming available to Viking transducers, on 

Phoenix there was no RTG. If there was no 

heater, pressures would be expected to fall 

directly with the fall in ambient pressures. 

This happened, but there were indeed four 

heaters that were turned off just before the 

lander died.109 The third one operated the 

Surface Stereo Imager and the 

meteorological suite of instruments. It was 

thought that electronics that operate the 

meteorological instruments should 

generate enough heat on their own to keep 

most of those instruments and the camera 

functioning. This sounds like there was no 

need to pump heat into the pressure 

transducer. If so, there may indeed have been 

slow cooling of the air trapped behind the 

clogged dust filter, with no timed heat pumps 

to cause pressure spikes seen with the 

Vikings and MSL.  

  

   There was nothing to keep Phoenix 

alive once it got too cold. Its death 

supposedly came when ice built up on and 

broke the solar arrays.110  
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With respect to Phoenix design, 

Kahanpää & Polkko repeatedly mentioned 

funding problems, although the meteorology 

package for Phoenix cost $37,000,000.  Not 

only was an anemometer unfunded, but a way 

to change the dust filter was also left off the 

shopping list. Indeed until Insight in 2018 it 

was unclear if anyone conducted tests to see 

to how much dust was required to clog the 

filters, or if such tests were conducted, what 

size dust particles, and what density of dust 

particles were involved.   
 

       Kahanpää & Polkko (2009) stated that 

the Mars Science Laboratory launched in 

2011, is a $2 billion cornerstone mission and 

is therefore handled in a different way than 

the $454 million dollar scout mission 

Phoenix.34 The actual cost of MSL was $2.5 

billion. However, MSLôs FMI-built sensors 

(delivered in 2008, see 

http://space.fmi.fi/solar.htm)35 are in the 0.01 

to 11.5 mbar range (see http:/ 

http://space.fmi.fi/solar.htm/www.spacefligh

t101.com/msl-rems-instrument-

information.html),36 still too low (the REMS 

Team initially reported a mean pressure of 12 

mbar for Sol 1161). I discussed this problem 

with Dr. Ashwin Vasavada, JPLôs Deputy 

Director of the MSL, but the inadequate 

transducer was apparently sent anyway. 

 

On December 9, 2012 at 

http://davidaroffman.com/custom3_45.html 

we published a prediction that maximum 

pressure published for MSL would occur 

around January 31, 2013. Initially our 

estimate of the date was only off by 2 days, 

but our 9.45 to 9.5 mbar estimate was higher 

than the 9.25 mbar published by the REMS 

Team. However on July 3, 2013 REMS 

changed all its data. Our estimate was then 

listed as off by 19 days, but the new pressure 

was 9.4 mbar, quite close to our 9.45 to 9.5 

figure. They later changed it to N/A. Our 

slightly off eye-balled prediction was only  

based on our beliefs that the REMS Team 

would extrapolate (politically expedient) 

results from pressure curves seen by Viking I 

and 2 (see Figure 12B), making sure to keep 

all their invented data points between those 

of Viking 1 and Viking 2 because MSLôs 

altitude was between those two probes.  Sure 

enough when we called attention to four MSL 

pressures that were above the curve in August 

and September 2012 (see the red hexagon on 

Figure 12B and also see Table X); JPL 

dropped them back to match the curve when 

they revised their data on July 3, 2013 

Likewise, after a pressure of 11.49 mbar was 

reported for MSL sol 370 and we called JPL 

about it, the next sol (371) pressure was back 

down to 8.65 mbar. They reported 11.77 

mbar for Sol 1,160 and 12 mbar for Sol 1,161 

but at 

http://marscorrect.com/photo2_28.html we 

show they revised them down to 8.99 and 

8.98 mbar. Up through the end of 2018 JPL 

tends to alter data more than 7 Pa (0.07 

hPa/mbar) off the expected or politically 

desired pressure curve. 

http://space.fmi.fi/solar.htm)35
http://www.spaceflight101.com/msl-rems-instrument-information.html
http://www.spaceflight101.com/msl-rems-instrument-information.html
http://www.spaceflight101.com/msl-rems-instrument-information.html
http://www.spaceflight101.com/msl-rems-instrument-information.html
http://davidaroffman.com/custom3_45.html
http://marscorrect.com/photo2_28.html
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Figure 12B: Except for Sol 370 the black MSL pressure curve is suspiciously too close to 

the Viking 2 curve above it and the Viking 1 curve below it. 

 

2.5. DID ANY TAVIS OR VAISALA 

TRANSDUCERS PEG OUT AT THEIR 

MAXIMUM PRESSURES? 

       One defense for Tavis and Vaisala 

transducers would be that if they were short 

of the ability to measure the actual ambient 

pressures around them, they should have 

pegged out at the maximum values possible. 

Under this scenario, the Vikings would have 

recorded a continuous pressure of 18 mbar, 

Pathfinder 10 mbar, Phoenix should have 

stayed pegged on 12 mbar, and MSL should 

be stuck at 11.5 mbar. But it did essentially 

did happen for MSL on its Sol 370 (August 

20-21, 2013) when for Ls 9, the pressure shot 

up suddenly to 1149 Pa which is 11.49 mbar 

(essentially 11.5 mbar). See Figures 14A to 

14D. Pressures for the previous 5 days in Pa 

were 839 (Sol 365), 861 (Sol 366), 862 (Sol 

367), 863 (Sol 368) and 865 (Sol 369).  

For Sols 1160 to 1161 at Ls 66 they 

initially posted pressures higher than the 

1150 Pa limit ï 1177 Pa on Sol 1160 and 

1200) for Sol 1161. Then after we 

highlighted them, they reduced them to 898 

and 898 Pa. Again on Sol 1301 the initial 

pressure posted was 1154, but when we 

highlighted it they dropped it back to 752 Pa. 

See Figures 14E to 14F. Note: Later with 

Figure 88 we show that the REMS Team 

revised the pressure range from up to 1150 Pa 

to up to 1400 Pa, and in fact on Figure 86 we 

show that the FMI Abstract originally 

published in December, 2012 had a pressure 

range of up to 1,025 hPa/mbar (earth-like). 

On Sol 1794 they published a pressure of 

1293 Pa, then they knocked it way back to 

883 Pa after we highlighted the issue.  

 

2.5.1. How extraordinary was the 

(temporary) 1,149 Pa pressure spike of MSL 

Sol 370?    
 

       Before we found FMI altering maximum 

pressure ranges, we focused on the last 45 

sols of data and did a Quality Control 

Individuals Test assuming that each sol was 

an independent sample of atmospheric 

pressure (see Figure 13). The upper and 

lower control limits (UCL and LCL) 

encompass all data points except for the 44th 
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point which occurred on Aug 21. The 

standard deviation of this process is 13.7 so 

that UCL here represents a 3-sigma distance 

above the 859.1 mean value. Data points 

within 3-sigma of their mean are considered 

to be under control and exhibiting normal 

variation. Any data point exceeding 3-sigma 

is cause for concern. On a production line, 

quality control inspectors would be required 

to explain what went wrong with either the 

process settings or production line tools. In 

practice, 3-sigma exceptions are anticipated 

no more than 6.7 times per hundred 

measurements while 6-sigma exceptions 

should occur no more than 3.4 times per 

million observations. Really large sigma 

values, should be very, very rare. The Sol 370 

measured value of 1149 Pascal is huge, just 

over 21-sigma from the mean value. 

 

 
Figure 13. Quality control Individuals test. 

       JPLôs REMS Team, seven months after I 

highlighted the significance of 1149 Pa, went 

back to their report and changed its 1149 

figure to 865 Pa ï right what it was the sols 

before and after Sol 370. This is shown on 

Figure 14C. However, at least as of 

November 18, 2015 (before they took down 

all MSL weather), Ashima Research did not 

revise their data. As is shown on Figure 14D, 

until they gave up and took their data down 

they still showed 1149 Pa for Sol 370.  

        Why didnôt Ashima revise its report? 

They were criticized by me on line for less 

than ethical behavior with respect to MSL 

data early on, and I published a negative 

evaluation of their General Circulation 

Model (GCM). So perhaps they didnôt want 

to add fuel to the fire. For months I thought 

that perhaps they simply hadnôt caught up 

with the changes made by the REMS Team. 

However when I updated this section of our 

report on May 22, 2016, over 18 months since 

Ashima made any update or revisions to its 

Mars data at http://marsweather.com/data I 

found that link no longer worked and Ashima 

has apparently gone out of the business of 

keeping up with constant REMS Team 

changes in their Martian weather data. 

2.5.2 The importance of gleaning data from 

identification of our web site readers.  

      On January 20, 2016 we caught a Spanish 

IP address at 161.111.124.7 from the Consejo 

Superior de Investigacions reviewing the 

bulk of our Mars weather spreadsheets. On 

checking we found that they oversee the 

Centro de Astrobiologia (CAB) in Madrid. 

The reverse IP address of 161.111.124.7 is 

7.124.111.161 which is at the Department of 

Dense.  

       The CAB is home of the REMS Team 

that issues all weather reports for MSL. On 

the day after this review was caught, very 

much as we predicted, the REMS Team 

dropped the pressure for Sol 1160 from 1177 

Pa to 899 Pa and for Sol 1161 from 1200 Pa 

to 898 Pa (See Annex P of this report and our 

web site at 

http://marscorrect.com/photo2_28.html).  

       Our research challenges Establishment 

positions about Martian atmospheric 

conditions. As such, for purposes of feedback 

about the quality of our work, it was our 

standard operating procedure for three years 

to track and record our web site readers from 

NASA, the Kremlin, the CAB/REMS Team, 

http://marsweather.com/data
http://marscorrect.com/photo2_28.html
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and the Finnish Meteorological Institute 

(FMI), the European Space Agency, Russian 

aerospace institutions outside of the Kremlin, 

the Chinese National Space Administration, 

the Japan Aerospace eXploration Agency 

(JAXA) and the Indian Space Research 

Organization. After a while we found that 

what looked like NASA Ames or the Kremlin 

was in fact often the U.S. Department of 

Defense.  

        There was no cooperation between our 

Government and us until word got out via a 

3.5 hour TV interview translated into Italian 

that we were involved with in identifying 

what appears to be primitive life on Mars. 

The interview is on line at 

https://www.youtube.com/watch?v=PqCxA

ErabuU. Some of it is discussed in Section 

15.3 of this report and shown on Figures 71 

to 73. In February, 2019 we were asked to 

review new findings and publish our 

comments about them. By June, 2019 the 

results were public along with caveats like, 

ñevidence of life is not proof of life,ò but 

(while we still need DNA-type evidence) we 

doubt that people will be fooled for long. The 

evidence is overwhelming. Our findings 

about Martian wind, given in Section 7 of this 

Report earned us one of 14 chances to review 

and vote on publishing whatôs up there. As 

for who is monitoring us now itôs almost all 

by our Government and intelligence 

agencies, but not a concern so long as no 

effort is made to disrupt my publications.  

       

 

 

https://www.youtube.com/watch?v=PqCxAErabuU
https://www.youtube.com/watch?v=PqCxAErabuU
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Figure 14A ï MSLôs pressure sensor suddenly pegs out at essentially 11.5 mbar. 1,149 Pa = 

11.49hPa/11.49 mbar which is as much as REMS originally claimed the instrument is capable of 

measuring. This suggests an even higher pressure during Sol 370 because this figure is always an average 

pressure for the day (meaning that some of the day had to have pressure that exceeded the transducerôs 

capabilities). 
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Figure 14B ï The pressure the day before the 1149 Pa (11.49 mbar) spike was 865 Pa (8.65 mbar on Sol 369). 

After I called JPL about it, the pressure for the next day (Sol 371) returned to a more politically correct 865 Pa 

again. 
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Figure 14C ï Sol 370 shows that the REMS Team and JPL approach to problem solving ï they simply 

rewrite history and hope that nobody will notice it. 

 

 
 

Figure 14 D above ï The REMS Team never succeeded in getting Ashima Research to revise Sol 370 

history as of August 31, 2015 (and on through at least July 14, 2017). They still show the original pressure 

figure of 1149 Pa (11.49 hPa/mbar).
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Figure 14E ï Again on sols 1160 and 1161 The REMS Team/JPL posted inconsistent pressures 

that were higher still. The final result? Same as before. They threw out their first reports and 

gave us pressures on the curve that they wanted us to use. 
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Figure 14F ï Once again, when record pressures were published for sols 1300 and 

1301 and we predicted at http://marscorrect.com/photo2_29.html that they would 

revise them, they did. The REMS pressure for Sol 1299 was 753 Pa, and for Sol 1302 

was 751 Pa.  So they revised pressure for Sol 1300 from 945 Pa to 752 Pa and for Sol 

1301 from 1154 Pa to 752 Pa.

http://marscorrect.com/photo2_29.html
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Figure 14G ï REMS also altered temperature data that is off the expected curve. 

      

As Figure 14G shows, itôs not just 

pressures that are revised when they are off 

the expected curve. The REMS Team 

originally showed a minimum air 

temperature of -128° C for Sol 537. The 

night before this (Sol 536) the low was -83° 

C, and the night after it (Sol 538) was -85° 

C. So to make the data fit the curve they 

revised Sol 537 to show a low of -83° C.  

Ashima Research took its data directly from 

REMS, but it didnôt always replicate the 

changes to data made by the REMS Team. 

This is demonstrated on Figure 14F. A 

temperature of -128° C is cold enough for 

carbon dioxide to freeze,37 but these 

temperatures are not associated with near 

equatorial latitudes like that at MSL (4.59° 

South).  See Section 14 for more about MSL 

temperature measurement problems. 

 

2.5.3. Why is it so wrong to alter data to fit 

an expected curve?   
 

On August 24, 1992 I owned a house in 

Homestead, Florida. The weather was 

beautiful the day before and the day after. But 

on August 24th Hurricane Andrew struck my 

town, destroying it, my house, and much of 

Miami. Leveling off the data for that week 

would have missed what was vital. Likewise, 

we cannot understand Martian weather 

(global dust storms, dust devils, moving sand, 

snow, flowing water, storms over Arsia Mons 

and Olympus Mons etc.) when data there is 
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treated in a way shown by Figures 14A to 14 

E. 

 

       As for earlier transducers sent, Tavis 

transducers used on the Vikings both had an 

upper range of about 18 mbar (actually 17.9 

mbar in accordance with NASA report TM 

X-74020 by Michael Mitchell dated March 

1977).29 The issue here too is how fast they 

might clog while in the initial process of 

landing. When Apollo 11 landed on the 

moon, about 22 seconds before the contact 

light came on Apollo 11 radioed the words 

ñPicking up some dust.ò  How much dust was 

kicked up before the Viking landers?  

Professor Chris Mihos (Case Western 

Reserve University) indicates that for Viking 

2 ñdue to a radar misidentification of a rock 

or highly reflective surface, the thrusters fired 

an extra time 0.4 seconds before landing, 

which cracked the surface and raised dust.ò 

All descriptions of the Viking 1 site indicate 

that it was also dusty. Figure 5A showed 

exactly how dusty it was within 25 seconds 

to 5 minutes after landing. 

 

 

 
Figure 15A MSL REMS Block Diagram. Boom 1 broke on landing. Adapted from 

http://rd.springer.com/article/10.1007/s11214-012-9921-1/fulltext.html 

Figure 15B ï Color of the sky as seen from MSL on its Sol 1099.   This photo, according to some 

sources, was white balanced which affects the exact shade of the sky which may vary with dust 

load.

It is also argued that rocks kicked up on 

MSLôs landing broke one of the two REMS 

meteorology booms (Boom 1). They were 

shown on Figure 5B. The first color picture 

sent from MSL with a lens cover on also 

showed much dust between the lens and the 

http://rd.springer.com/article/10.1007/s11214-012-9921-1/fulltext.html
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atmosphere. The color of the atmosphere 

(See Figure 15B and later Figure 44I) became 

bluer when the cover was removed; again 

raising questions about how effective the dust 

filter would be for the pressure transducer. 

Although it was initially reported that MSLôs 

relative humidity sensor was working 

properly on landing, it too had a dust filter 

and there was no relative humidity data 

reported on daily REMS Team or Ashima 

Research reports for Sols 19 (August 25, 

2012) through at least Sol 1,344 (May 18, 

2016). See Section 13. In fact, in checking for 

Sol 3039 on February 22, 2021, there is still 

no relative humidity on the daily weather 

report. 

 

Why didnôt MSLôs pressure sensor 

peg out faster? Why did it take until Sol 370? 

My initial answer was that air intake tubes 

clogged on landing for all landers, MSL 

included, but after a year of roaming around 

Mars, the dust clot was either knocked loose 

when the lander moved over a rock, or was 

degraded enough to let air rush in to max out 

the transducer. 

 

What about the next day? There was 

likely to be a panic at the REMS Team/JPL. 

If the published figure for Sol pressure had 

only risen to 11 mbar, they might look for an 

answer in some weather system. But by 

maxing out they really canôt say what the 

actual maximum pressure was for the day. 

Itôs like what would happen when a 120 kg 

man tries to determine his mass on a scale 

that can only measure up to 50 kilograms. 

The needle may indicate 50 kg, but that in no 

way indicates his real 120 kg mass.   

 

As for the 11.54, 11.77 and 12 mbar 

pressures initially published Iôm not sure why 

they were put out. They donôt appear to be 

typographic errors. The 11.77 mbar (1177 

Pa) pressure for Sol 1160 was actually a 

revision of an 897 Pa pressure that was right 

on the expected curve, and consistent with 

the 897 Pa pressure published for sol 1162.  

 

Itôs likely that the answer here lies not 

with science or error, but with a human 

personality. One name stands out above all 

others ï the designer of the pressure sensor ï 

Henriq Kahanpää at the Finnish 

Meteorological Institute (FMI). If not 

Kahanpää then one of his colleagues in the 

REMS Team in Spain might be taking 

deliberate action not in line with NASA 

wishes. We record IP addresses of all NASA, 

REMS Team, FMI and Kremlin visitors to 

our marscorrect.com and davidaroffman.com 

websites each day. There was a visit from the 

FMI IP address 193.166.223.5 on 

12/21/2015. Kahanpää and his cohorts know 

well what Iôm writing about their data. I also 

think I understand the pressure that theyôre 

under to back the (NASA) party line. He 

demonstrated some courage in questioning 

NASA, admitting that something stinks there 

in conjunction with not being given all info 

needed to build proper transducers, but I 

donôt know how far heôs willing to go in 

challenging his bosses. At first I thought 

REMS Teamôs numerous mistakes were due 

to human error. But itôs possible that weather 

data published by them thatôs far off the 

expected curve is a signal to scientists that 

they are being forced to invent or corrupt 

their data. A sample from our Annex P of 

how we track REMS data and color-highlight 

problems follows: 
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TABLE 4A ï SAMPLE OF HOW THE MARS CORRECT TEAM TRACKS WEATHER DATA PUBLISHED BY THE REMS TEAM/JPL  

             
A 

B C D E F G H I  J K L M N O P Q R 
 S 

Sol  Ls 
Pressure 
(Pa)  

Earth 
Date  

Hi Air 
Temp 
°C 

Low Air 
Temp   
°C 

ǧ Air 
Temp °C 

ǧ Air 
Temp 
C/40 

Hi 
Ground 
Temp °C 

Low 
Ground 
Temp °C 

Daylight 
change 
in Temp 
°C Air to 
Ground 

Nighttime 
change 
in Temp 
°C Air to 
Ground 

Pressure 
Year 1 
same 
Ls  

ǧ Pressure 
Yr 1 to 2 
(yellow =  
 > 7 Pa)  

~Ls 
Year  
1 

Pressure 
Yr 1 
before 
revision 

 UV 
Yr 1 

UV 
Yr 2 

Comments  

  
         Yellow = 

-59°C or 
warmer)  

  Green 
= <1.5   

 Red 
=    > 
0°C  

PURPLE 
=  >=90°C 
or colder   

Blue = 
>10°C  

PURPLE 
=  >10°C  

  
 

    

1159  66         898   
11/9/  
2015   

-28  -82    -54     1.35       -14     -84         14        -2          903           5  66          N/A    M  M  
 

1160  66  1177  
11/10/  
2015  

-28   -80   -52  1.3      -15     -88         13       -8           903        274  66           N/A    M   M  

Pressures here &  
 Sol 1161 are  
above the ability  
of the MSL  
Pressure  sensor 
to measure.  

1160  
Revised  66      899  

11/12/  
2015  

                 903  
4 revised 

from 274  
    

Bingo! Revision 
for this sol 
predicted above . 

1161  66  1200  
11/12/  
2015  

-26  -83   -57  1.425       -13     -84         13        -1            902        298  67          N/A    M   M  

Watch for JPL  
to alter  
pressures for sol  
1160 and 1161.  

1161  
Revised  

66     898  
11/13/  
2015  

        902  
4 revised 
from 298  

    
Revision for this 
sol predicted 
above . 

1162  67       897  
11/13/  
2015  

-27  -84   -57   1.425       -12     -84          15        0  
        902

  
        5   67           N/A   M  M  

 

1163  67         896  
11/14  
2015  

-29  -86   -57   1.425       -12      -87         17       -1            900          4  68          N/A   M  M  
 

1164  68         896  
11/15/  
2015  

-35   -86    -51    1.275       -14     -88         21       -2           901          5   68           N/A   M M 
Record cold high 
temperature.  
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MSL Weather data for two Martian years is found in the following Annexes to this Report (the 

Table of Contents (Annex CC) shows weather links to Sol 2871 of MSL Year 5). 

 

TABLE 4B ï LINKS TO 5 MARTIAN YEARS OF WEATHER DATA 

ANNEX M  One Year of MSL Weather Reports 

http://davidaroffman.com/ANNEX%20M%20of%20All%20NASA%20

Mars%20Weather%20Data%20Revised%20Aug%2027%202015%20to

%20Critiqu.pdf 

M-1 to 

M-38 

 

ANNEX N 

Weather Reports for MSL Year 2 Ls 151 to Ls 270 (late winter to 

end of spring), Sols 670 to 864  

http://davidaroffman.com/ANNEX%20N.pdf 

N-1 to 

N-13 

ANNEX O Weather Reports for MSL Year 2 Ls 270 to Ls 0  (summer), Sols 

865 to 1,020 http://davidaroffman.com/ANNEX%20O.pdf 

O-1 to 

O-11 

ANNEX P Weather Reports for MSL Year 2 Ls 0 to Ls 90  (autumn), Sols 1019 

to 1,213 http://davidaroffman.com/ANNEX%20P.pdf 

P-1 to 

P-15 

ANNEX Q Weather Reports for MSL Year 2 to 3 Winter , Ls 90 to Ls 180 (Sols 

1,213 to 1,392) http://davidaroffman.com/ANNEX%20Q.pdf 

Q-1 to 

Q-18 

ANNEX R Weather Reports for MSL Year 3 Spring, Ls 180 to Ls 270 (Sols 

1,392 to 1,534 

http://davidaroffman.com/ANNEX%20R%20REVISED.pdf 

R-1 to 

R-37 

ANNEX S Source: Document: Two Martian Years of MSL High Air and 

Ground Temperatures. http://davidaroffman.com/ANNEX%20S.pdf 

S-1 to 

S41 

ANNEX T  Source Document: Two Martian Years of MSL Low Air and 

Ground Temperatures. 

http://davidaroffman.com/ANNEX%20T%20TO.pdf 

T-1 to 

T-64 

ANNEX U Comparison of Ultraviolet Radiation and Pressures at Gale Crater, 

Mars for MSL Years 1 and 2 

http://davidaroffman.com/ANNEX%20U.pdf 

U-1 to 

U-28 

ANNEX V  Weather Reports for MSL Year 3 Summer, Ls 270 to Ls 0 (Sols 

1,534 to 1,686. http://davidaroffman.com/ANNEX%20V.pdf 

V-1 to 

V-28  

ANNEX W  Weather Reports for MSL Year 3 Fall, Ls 0 to 90 (Sols 1,687 to 

1,881 

http://davidaroffman.com/ANNEX%20W.pdf 

W -1 to 

W-24 

ANNEX X  Weather Reports for MSL Year 3-4 Winter, Ls 90 to 180 (Sols 

1,881to 2060 

http://davidaroffman.com/ANNEX%20X.pdf 

X-1 to 

X-31 

ANNEX Y  Weather Reports for MSL Year 4 Spring, 180 to 270  (Sols to 2060 

to 2204) http://davidaroffman.com/ANNEX%20Y.pdf 

Y-1 to 

Y-19 

ANNEX Z  Weather Reports for MSL Year 4 Summer, 270 to 0  (Sols to 2203 

to 2357) http://davidaroffman.com/ANNEX%20Z.pdf 

Z-1 to 

Z-19  

ANNEX 

AA 

Weather Reports for MSL Year 4 Fall, Ls 0 to 90 (Sols 2357 to 

2550) http://davidaroffman.com/ANNEX%20AA.pdf  

AA-1 

to AA-

21 

http://davidaroffman.com/ANNEX%20M%20of%20All%20NASA%20Mars%20Weather%20Data%20Revised%20Aug%2027%202015%20to%20Critiqu.pdf
http://davidaroffman.com/ANNEX%20M%20of%20All%20NASA%20Mars%20Weather%20Data%20Revised%20Aug%2027%202015%20to%20Critiqu.pdf
http://davidaroffman.com/ANNEX%20M%20of%20All%20NASA%20Mars%20Weather%20Data%20Revised%20Aug%2027%202015%20to%20Critiqu.pdf
http://davidaroffman.com/ANNEX%20N.pdf
http://davidaroffman.com/ANNEX%20O.pdf
http://davidaroffman.com/ANNEX%20P.pdf
http://davidaroffman.com/ANNEX%20Q.pdf
http://davidaroffman.com/ANNEX%20R%20REVISED.pdf
http://davidaroffman.com/ANNEX%20S.pdf
http://davidaroffman.com/ANNEX%20T%20TO.pdf
http://davidaroffman.com/ANNEX%20U.pdf
http://davidaroffman.com/ANNEX%20V.pdf
http://davidaroffman.com/ANNEX%20W.pdf
http://davidaroffman.com/ANNEX%20X.pdf
http://davidaroffman.com/ANNEX%20Y.pdf
http://davidaroffman.com/ANNEX%20Z.pdf
http://davidaroffman.com/ANNEX%20AA.pdf
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ANNEX 

BB 

Weather Reports for MSL Year 4-5 Winter, Ls 90 to 180 (Sols 2,550 

to 2728 http://davidaroffman.com/Annex%20%20BB.pdf 

BB-1 to 

BB-26 

ANNEX 

CC 

Weather Reports for MSL Year 5 Spring, Ls 180 to 270 (Sols 2729 

to 2871) 

http://davidaroffman.com/ANNEX%20CC.pdf  

CC-1 to 

CC-16 

ANNEX 

DD 

Weather Reports for MSL Year 5 Summer, 270 to 0  (Sols to 2871 

to 3025  

http://davidaroffman.com/ANNEX%20DD.pdf  

DD-1 

to DD-

19 

 

  

2.6 The Dust filter on Viking.  

 

We asked Professor Tillman about the 

filter used for the Viking.  On 27 May 2010, 

he wrote, ñThe sensors were connected to the 

ambient atmosphere through a ¼ inch (0.635 

cm) tube fitted with a dust filter. Blockage of 

this system by dust would have been readily 

detectable in a rapid change in sensitivity to 

diurnal and synoptic pressure variations and 

a change in the annual cycle of pressure. No 

such changes were observed.ò    

 

The final statement above is not true. 

Diurnal patterns vanished almost completely 

between sols 639 to 799 on Viking 2 as is 

fully documented in the data audit in Annex 

C of this report. However, the main issue is 

how fast the pressure tubes and filters would 

clog. If immediately upon landing as the 

retrorockets kicked up the dust, then the 

patterns alluded to by Professor Tillman 

would still be there because they were 

established up front. Those patterns, 

however, would not reflect ambient pressures 

on Mars.  

  

2.6.1. The issue of Viking pressure reports 

and digitization.  

 

Professor Tillman sent us a slide that 

showed that Viking surface pressure 

measurement and resolution were limited by 

digitization to 0.088 mbar (0.088 mbar = 1 

DN (A-D Converter, 8 bits).  An audit 

showed 0.09 mbar was the most common 

change for VL-2 on its sols 1 to 199. Between 

its landing in the summer on its sol 1 at Ls 

118 and the end of the summer at Ls 180, 

there were 4,476 pressures recorded between 

a low of 7.38 mbar and a high of 8.96 mbar. 

About 78.57% were either no pressure at all 

or one of 19 specific pressures, usually 0.09 

mbar apart (see Table 4B). The remaining 

27.26% were apparently the result of 

interpolation and/or the cubic-spline 

technique. 21.64% were exactly 7.47 mbar. 

 

Balme and Greeley report diurnal 

pressure variations observed by Tavis 

transducers showed the maximum pressures 

were at midnight and 1000 for Viking and 

Pathfinder.12 Minimums were at 

0400.  Phoenix (with no RTG heater) showed 

no midnight or night pressure maximum. Its 

maximum pressures were at 0830 and 1530 

local time (Taylor et al.).32 For MSL the 

initial max pressure was about 0730 and 

minimum pressure was around 1600. So once 

the transducer type was altered there was no 

agreement about diurnal pressure cycles. 

 

2.6.2. The issue of daily pressure spikes at 

consistent time-bins. 

   

A large pressure increase rate at the 

same time every day would be consistent 

with a limited amount of Martian air trapped 

behind a clogged dust filter or pressure 

http://davidaroffman.com/Annex%20%20BB.pdf
http://davidaroffman.com/ANNEX%20CC.pdf
http://davidaroffman.com/ANNEX%20DD.pdf
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equalization port. As was shown on Table 3 

and Figure 8, there were multiple such hikes 

found in the Viking Project Group data.   

 

Data was divided into 25 bins per sol, 

each about 59 minutes.  The 0.26 to 0.30 

time-bin should be an appropriate time to 

make RTG heat available and to turn on 

equipment. If air were trapped between the 

dust filter and the transducer, it would be 

expected that pressure would increase rapidly 

at this time. Figures 16A to 16L and Annex 

A show that this happened for VL-1 starting 

around its Sol 108 Ls 149 (late summer) until 

the last data posted at Sol 350 in winter (Ls 

297). Likewise for VL-2, there was almost 

always a pressure increase in the .26 to .3 

time-bin after the summer.  

 

For VL-1 in the 333 days examined, 

pressure only decreased 5 times in this time 

bin (4 of these in the early summer before Sol 

108, with none then more than 0.02 mbar, and 

the 5th case was just 0.03 mbar on sol 240, Ls 

227.084). All of these 5 exceptions were for 

amounts less than the 0.08 to 0.09 accuracies 

allowed by digitization of pressure data 

described above. 

 

Specific reported VL2 

pressure between landing 

at LS118 and LS 180  

Number of times  

Reported out of 

4,476 pressures  

Recorded 

0 246 

7.38 305 

                                  7.47 969 

7.56 542 

7.64 378 

7.73 263 

7.82 101 

7.91 59 

7.99 39 

8.08 74 

8.17 79 

8.26 84 

8.35 48 

8.43 59 

8.52 38 

8.61 37 

8.7 133 

8.79 0 

8.88 38 

8.96 25 

Total times reported 3,517 

% of 4,476 pressures 78.57% 

Interpolated values 959 

% Interpolated 27.26% 

Table 4C ï Digitization limitations and the 

specific pressures reported by VL-2 for its first 

summer on Mars. 
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For VL-2 over 206 sols specified, pressure only decreased twice, each time just .01 mbar. The next time-bin (0.3-0.34) showed a much 

more varied pattern. Red lines show the first time-bin and blue show the second time-bins on Figures 16A-16L. 

 

 
 

 

Figure 16A ï Viking 1 Sols 1 to 116.   
Figure 16B ï Viking 1 Sols 134 to 199 (no data available for Sols 117 

to 133) 

 
Figure 16C ï Viking 1 Sols 200 to 219 

 

 

 
Figure 16D ï Viking 1 Sols 220 to 304 
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Figure 16E ï Viking 1 Sols 305 to 334 

 

 
Figure 16F ï Viking 1 Sols 335 to 350 

 
Figure 16G ï Viking 2 Sols 156 to 175 

 
Figure 16H ï Viking 2 Sols 176 to 199 
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Figure 16I ï Viking 2 Sols 201 to 260 (no pressure for Sol 200 available) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16J ï Viking 2 Sols 261  to 290 

 
Figure 16K ï Viking 2 Sols 291 to 305 

 

 
 

 

Figure 16L ï Viking 2 Sols 306 to 361 
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TABLE 5  ï VIKING 1 (Latitude 22.8º North)                                                                                                                            

PRESSURE AND TEMPERATURE CHANGES  

TIME -BINS 0.26 TO .3 AND .3 TO .34  SOLS 1 TO 116 AND 134 TO 350  

SEASON SOLS Ls   0 to 89.99 = Spring; 90 to 

179.99 = Summer; 180 to 

269.99 =Fall;         270 to 360 

(0) = Winter 

Average ȹP 

Time-bin 0.26 

to 0.3 

(mbar) 

Average  ȹP 

Time-bin 0.3 to 

0.34(mbar) 

Average 

Temperature °C 

for both 0.26 to 

0.3 and 0.3 to 

0.34 time-bins 

Average ȹT 

Time-bin 0.26 

to 0.3 

(mbar) 

Average  ȹT 

Time-bin 0.3 to 

0.34(mbar) 

Summer 1-116 97.288-153.675 +0.0232 +0.0104 -70.3115 +13.7217 +12.7851 

Summer 117-133 153.676-163.58 Data Missing from  Viking Project    

Summer-Fall 134-199 163.359-201.294 +0.1224 +0.0459 -71.3448 +11.4991 +11.454 

Fall 200-219 201.859-213.736 +0.2560 +0.0300 -75.64 +6.897 +8.16 

Fall 220-304 214.316-268.687 +0.1362 +0.0231 -85.57 +2.1648 +5.8447 

Later Fall to 

Winter  

305-334 269.292-287.862 +0.3257 +0.0297 -86.56 +0.5386 +1.731 

  Winter   335-350   288.441-297.84  +0.3486  +0.1144 -88.225 +0.4119 +0.4569 

Table 5 ï For Viking 1 Year 1, there was a larger pressure increase in the 0.26 to 0.3 time-bin than in the 0.3 to 0.34 time bins. From 

Sols 134 on, the magnitude of pressure increases in the first time bin was much greater than pressure drops associated with Martian dust 

devils. Both time-bins showed temperature increases.  The amount of the temperature increases grew smaller from summer to winter, 

with slightly larger increases in the early time-bin in the summer and early fall, and slightly greater increases in the second time-bin 

from Viking 1 sol 200 onward.  
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TABLE 6 : VIKING 2 (latitude 47.97º North)                                                                                                                               

PRESSURE AND TEMERATURE CHANGES  

TIME -BINS 0.26 TO .3 AND .3 TO .34, SOLS 156 TO 361  

SEASON SOLS Ls                                  

0 to 89.99 = Spring;     

90 to 179.99 = 

Summer; 180 to 

269.99 =Fall;  270 to 

360 (0) = Winter 

 Average 

ȹP Time-

bin 0.26 

to 0.3 
(mbar) 

Average 

ȹP    

Time-

bin             

0.3 to 

0.34      

(mbar) 

Average 

Temperature 

°C for both 

0.26 to 0.3 

and 0.3 to 

0.34 time-bins 

Averag

e ȹT ÁC 

Time-

bin 0.26 

to 0.3 
(mbar) 

Average  

ȹT ÁC 

Time-bin 

0.3 to 0.34 

(mbar) 

Early Fall  156-175 202.161-214.046 +0.1260 -0.0605 -94.9583 +1.705 +4.689 

Fall 176-199 214.626-229.357 +0.1382 -0.0504 -101.112 +1.0942 +3.05 

Later Fall            

(No 

Pressure 

data on sol 

200)  

201-260  230.596-269.005 +0.0698 +0.0265 -108.66 +0.3897 +1.3195 

Late Fall to 

Winter  

261-290 269.599-288.171 +0.2773 +0.0737 -109.153 +0.931 +0.6193 

Winter  291-305 288.750-297.526 +0.2040 +0.1567 -111.0824 +0.1667 +0.2573 

Winter  306-328 298.094-311.493 +0.1161 +0.0874    

Winter  329-361 312.041-330.637 +0.0491       +0.128

2          

(First 

larger 

pressure  

increase  i

n this 

time-bin) 

   

Winter (last 

2 rows 

combined).  

306-361 298.094-330.637 +0.0766 +0.1114 -110.275 -0.0884 +0.9902 

Table 6 ï With the exception of Sols 329 to 361, for all time-bins examined for Viking 2 Year 1, there 

was a larger pressure increase in the 0.26 to 0.3 time-bin than in the 0.3 to 0.34 time bins. Note: This 

study includes increased cooling rather than warming in the 0.3 to 0.34 time-bins on 12 sols. As the 

heater is needed more, pressures increase more during sols 329 to 361 in the later time-bin than in the 

earlier 0.26 to 0.3 time bin. 

. 

2.7. MSL Weather Reporting Fiasco.  

 

       The MSL REMS Team initially put out continually flawed data at http://cab.inta-

csic.es/rems/marsweather.html. The REMS Team went from listing the pressure on August 28, 

2012 as 7.4 hPA (mbar) and the month as 3 when it was really month 6; to a September 1, 2012 

pressure of 742 hPa (Earth-like, seen in much of the U.S. West every day) in month 3 to 743 hPa 

pressure for September 2, 2012 which was correctly listed as month 6. Between September 5 and 

6, 2012 reported pressures dropped from 7.47 hPa to 1% of that ï 7.47 Pa. See Figure 17A.  

http://cab.inta-csic.es/rems/marsweather.html
http://cab.inta-csic.es/rems/marsweather.html
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Figure 17A: REMS data confusion: For the first 2 months the Rover Environmental Monitoring Station 

(REMS) Team at the Centro de Astrobiologia in Spain was confused about Martian month and pressure 

units. From September 1 to 5, 2012, they reported terrestrial-like pressures of over 740 hPa (mbar); then 

dropped back to similar numbers but with Pa. All winds were erroneously reported as 2 m/s (7.2 km/h).  

 

 
Figure 17B: At least until April 3, 2013 winds were always stuck at 2 m/s from the east and no relative 

humidity was reported, however in May, 2013 they and Ashima Research altered all report winds to show 

wind as not available ever (due to damage suffered to Boom 1 on landing). Sunrise/sunset times were 

radically altered to line up with calculations done by David Roffman at 

http://davidaroffman.com/photo4_26.html.  

http://davidaroffman.com/photo4_26.html
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       Until July 3, 2013 we knew that over the 

preceding year the REMS Team and Ashima 

Research had put out clearly erroneous 

winds, sunrise and sunset times, pressure 

units, dates on their reports, months and 

claims about relative humidity that were not 

reflected on their reports. We (wrongly) 

assumed however that at least the 

temperature reports were reliable. That 

assumption was demolished on July 3, 2013 

when they revised all temperatures back to 

the landing, wiping out scores of days where 

they had claimed high air temperatures above 

freezing. See Table 20 in Section 15.  

 

      The 7.4 hPa pressure seen on Figure 17A 

for Sol 23 was totally consistent with Viking 

1 and 2 pressures shown on Figure 12B. This 

does not mean we accept the 7.4 to 7.47 hPa 

pressure range on Figure 17A as being 

correct. We do not. We expected that the 

same type sensor, delivered to JPL at the 

same time as Phoenix, would produce similar 

results on MSL. One reason that we are 

suspicious (other than JPL changing some of 

its pressure data to meet our concerns as was 

highlighted on Table X in Section 2.4) is that 

as was the case with the Vikings, there was 

an inverse relationship between daily 

pressure and temperature. This is shown on 

Figures 18A to 18D below. 

 

 

 
 

Figures 18A to 18D show that with MSL there was an inverse relationship between 

claimed ambient temperatures and pressures again. 
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3. CAVES ON AND SPIRAL CLOUDS 

ABOVE ARSIA MONS AND OLYMPUS 

MONS ON MARS.  

 

Cushing and Wynne (2007) proposed 

that photos from the Mars Odyssey mission 

reveal football-field size holes (see top of 

Figure 19) that could be entrances to caves on 

Arsia Mons.38A  The seven suspect caves 

ranged from 100 to 251 meters wide and 130 

meters deep.  The claim that they are caves is 

based on an analysis of photographs from the 

Thermal Emission Imaging System aboard 

NASAôs Mars Odyssey orbiter.  The dark 

spots donôt look like impact craters since they 

lack raised rims or blast patterns. In 2012 JPL 

released a photo of a hole on Pavonis Mons, 

with the floor of a cavern visible about 20 

meters below (see right side of Figure 19).  

 

The dust devil issue here is whether 

drafts rising from inside these caves on Arsia 

Mons could serve as the cause of the dust 

devils that are seen even at 17 km there. 

Temperatures in these features are warmer 

than the outside air at night and cooler during 

the day. Dust devils are not the only feature 

spiraling up from Arsia Mons.  As seen on 

Figure 20, the Jet Propulsion Laboratory 

states that: 

 

Just before southern winter begins 

(NOTE: This is in error, JPL should 

have indicated just before southern 

spring begins), sunlight warms the air on 

the slopes of the volcano. This air rises, 

bringing small amounts of dust with it. 

Eventually, the rising air converges over 

the volcanoôs caldera, the large, circular 

depression at its summit. The fine 

sediment blown up from the volcanoôs 

slopes coalesces into a spiraling cloud of 

dust that is thick enough to actually 

observe from orbit. The spiral dust cloud 

over Arsia Mons repeats each year, but 

observations and computer calculations 

indicate it can only form during a short 

period of time each year. Similar spiral 

clouds have not been seen over the other 

large Tharsis volcanoes, but other types of 

clouds have been seen... The spiral dust 

cloud over Arsia Mons can tower 15 to 30 

kilometers (9 to 19 miles) above the 

volcano.38B However, while I was 

producing an updated version of this 

report, I checked my link to Figure 20 and 

found that JPL had added an image of a 

similar storm on Olympus Mons at an 

altitude of over 21 km above areoid.  

 

Arsia Mons is at 9° South. With 

respect to the season, southern spring 

begins at Ls 180. It extends to Ls 270.  Ls 

90 to 179.9 is southern winter. Figure 20 

shows these storms between Ls 150.4 and 

180. They are therefore between the late 

winter and the first day of spring, but the 

storm over Olympus Mons in the 

northern hemisphere at Ls 152.6 is in late 

summer. Figure 20 shows structures 

analogous to the eye walls of small 

hurricanes associated with the spiral 

clouds. They are about 10 km across and 

appear quite vigorous on Arsia Mons and 

about 7 km across at Olympus Mons. 

These pictures were taken just before 

when planetary pressures should be near 

minimums. At such high altitude, there 

shouldnôt be enough pressure 

differentials to drive these storms if 

NASA is right, but they are plainly 

wrong.
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Figure 19ï Left: Seven black spots like the one above on Arsia Mons may be caves or just pits. Images were taken 

from the Thermal Emission Imaging System aboard NASAôs Mars Odyssey orbiter reproduced from 

http://www.p lanetary.org/blogs/emily-lakdawalla/2007/1114.html. Right: Opening to Pavonis Mons discovered in 

2012. The floor of the cavern is ~20 meters deep. Source: http://hirise.lpl.arizona.edu/ESP_023531_1840  

Figure 20: Spiral clouds over Arsia Mons and Olympus Mons adapted from http://photojournal.jpl.nasa.gov/catalog/PIA04294 

and 

http://mars.jpl.nasa.gov/mro/multimedia/images/?ImageID=894&NewsInfo=59C884BFF2B8E0EDCEDF15F64B98BC57A5

4F95914A0576D9DF4145F3BFA98ECDCED7889AA9 

http://www.planetary.org/blogs/emily-lakdawalla/2007/1114.html
http://hirise.lpl.arizona.edu/ESP_023531_1840
http://photojournal.jpl.nasa.gov/catalog/PIA04294
http://mars.jpl.nasa.gov/mro/multimedia/images/?ImageID=894&NewsInfo=59C884BFF2B8E0EDCEDF15F64B98BC57A54F95914A0576D9DF4145F3BFA98ECDCED7889AA9
http://mars.jpl.nasa.gov/mro/multimedia/images/?ImageID=894&NewsInfo=59C884BFF2B8E0EDCEDF15F64B98BC57A54F95914A0576D9DF4145F3BFA98ECDCED7889AA9
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4. THE ISSUES OF SNOW, WATER ICE, 

AND CARBON DIOXIDE ON MARS . 

  

  Phoenix captured snow on Mars. This 

was not unexpected. Richardson et al. 

(2002)39 discussed snow on Mars before it 

was seen by Phoenix, but they declared that 

in order to get a good fit to all other data, 

cloud ice particle sizes must be used that are 

about an order of magnitude too large (that is, 

20 µm rather than the 2 µm observed).    

 

           They state that ñsignificant work 

remains to be done assessing the quality of 

GCM predictions of Martian circulation 

vigor and resultant tracer transport.ò They 

concede the need to bump up ice particle size 

to levels that are ñunrealistically large.ò 

While they were not specific about why the 

ice particles need to be so much bigger than 

those seen, it would make sense that if 

pressure were as low as advertised by NASA, 

the 2 µm ice particles would sublimate back 

into the atmosphere before the snow could 

fall, but that at 20 µm it could survive to hit 

the surface at such low pressures. If so, it 

follows that 2 µm ice particles survive 

because in fact the pressure is much higher 

than NASA has been telling us. Wherever we 

look at the weather plainly seen on Mars; it 

fails to match pressures under 10 mbar. 

       On August 21, 2017 a new study (with 

lead author Aymeric Spiga, of the University 

of Pierre and Marie Curie in Paris ï see 

http://www.nature.com/ngeo/journal/vaop/n

current/full/ngeo3008.html?foxtrotcallback=

true ) noted that previous research suggested 

that if snow did fall from Martian clouds, it 

would waft down very slowly.118 ñWe 

thought that snow on Mars fell very gently, 

taking hours or days to fall 1 or 2 kilometers 

[0.6 to 1.2 miles].ò Now, Spiga et.al found 

that, ñSnow could take something like just 5 

or 10 minutes to fall 1 to 2 km [0.6 to 1.2 

miles].ò The researchers were analyzing data 

from Mars Global Surveyor and Mars 

Reconnaissance Orbiter when they noticed a 

strong mixing of heat in the Martian 

atmosphere at night ñabout 5 km from the 

surface,ò Spiga said. ñThis was never seen 

before.  

       ñYou expect heat to get mixed in the 

Martian atmosphere close to the surface 

during the daytime, since the surface gets 

heated by the sun,ò Spiga explained. ñBut my 

colleague David Hinson at Stanford 

University and the SETI Institute saw it 

higher up in the atmosphere and at night. This 

was very surprising.ò The scientists 

discovered that the cooling of water-ice cloud 

particles during the cold Martian night could 

generate unstable turbulence within the 

clouds. 

       ñThis can lead to strong winds, vertical 

plumes going upward and downward within 

and below the clouds at about 10 meters [33 

feet] per second,ò or about 22 mph (36 km/h), 

Spiga said. ñThose are the kinds of winds that 

are in moderate thunderstorms on Earth.ò 

Here again, the more we study Mars, the 

more it looks like Earth. 

4.1. Annual Pressure Fluctuations Recorded 

by Viking 1, Viking 2, and Phoenix -   

Maximum Pressure in the Northern Winter?  

       Leighton and Murray postulated that the 

Martian polar caps, largely carbon dioxide, 

control the average atmospheric pressure on 

Mars.40 They wrote this a decade before 

Viking 1 touched down on Mars. Supposedly 

CO2 freezes out of the atmosphere at the poles 

in winter. This drops air pressure.  However, 

it appears from Figure 21B that air pressure 

actually increased in the Northern 

hemisphereôs winter.  

http://www.nature.com/ngeo/journal/vaop/ncurrent/full/ngeo3008.html?foxtrotcallback=true
http://www.nature.com/ngeo/journal/vaop/ncurrent/full/ngeo3008.html?foxtrotcallback=true
http://www.nature.com/ngeo/journal/vaop/ncurrent/full/ngeo3008.html?foxtrotcallback=true
https://www.space.com/17583-mars-snow-carbon-dioxide-discovery.html
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The usual response is that the increase 

in pressure is caused by what was frozen 

carbon dioxide at the South Pole subliming 

due to the arrival of summer there. Viking 1ôs 

latitude was 22.8º North (still tropics on 

Mars), but Viking 2 landed at about 48º 

North, much closer to the North Pole, yet 

pressures there were still higher in winter 

although CO2 should freeze out at the North 

Pole in its winter.  

 

4.1.1. Ls of minimum pressure. 

 

In conducting the research for this report, 

and most especially in seeing how our 

questioning of pressures reported by JPL 

seemed to cause JPL to alter those pressures 

(see Table X earlier) to match the Viking 

pressure curves shown on Figure 21B, it 

became apparent that to question the Viking 

pressure curves was tantamount to heresy in 

JPL eyes. These curves were primaril y due to 

the efforts of Professor James Tillman at the 

University of Washingtonôs Viking 

Computer Facility. In explaining the pressure 

curves Tillman wrote:   

 

ñThe first minimum of pressure, about sol 

100 (aerocentric longitude (Ls) 145) 

corresponds to the maximum amount of 

carbon dioxide sublimation in the South 

Polar Region, while the second, about sol 

434 (Ls 346), corresponds to northern 

winter. Because of the elipticity of the 

Martian orbit, the difference in the 

semiannual heating and cooling produces 

this semiannual difference in the amount 

of carbon dioxide in the polar regions.ò41 

 

For absolute minimum pressure seen by 

landers on Mars, we now have 5 Martian 

years of data for the time around Ls 145 ï one 

for Viking 1, two for Viking 2, and three for 

MSL. The (suspect) data is summed up on 

Table 7. Average Ls =148.44767.  It appears 

that the latest minimum pressure (707 Pa) 

occurred at Ls 145 on MSL Sol 2665 on 

February 4, 2020. 

 

4.1.2. Ls of maximum pressure. 

 

For Vikings 1 and 2 there was only a 

variation of about two solar degrees (Ls 

277.724 to Ls 279.93) between maximum 

pressures seen. But for MSL from its Year 1 

to Year 2 the Ls of the maximum (non-

revised) pressure of 925 Pa for Year 1 and 2 

shifted from 252 to 257. The statement above 

was valid until Sol 1,160 when JPL 

temporarily altered an 897 Pa pressure at Ls 

66 to 1,177 Pa (more than the pressure sensor 

on MSL was then rated to measure). They 

reported an even higher pressure (1200 Pa/12 

mbar) for Sol 1,784 and higher still pressure 

for Sol 1,294 (1294 Pa). As we predicted they 

revised all three pressures down to 899, 898 

and 883 Pa respectively. The pressure for Ls 

66 in MSL Year 1 was 903 Pa. The three high 

pressures here canôt be explained by having a 

decimal misplaced as was the case in 

September 1 to 5, 2012 when 742 to 747 hPa 

was altered to 742 to 747 Pa. Clearly the sol 

1,160 and 1,161 high pressures are related to 

serious ñpersonnel issuesò within the NASA 

organization. The problem is captured on 

Figure 21A. For MSL Year 3, after four 

revisions, the surviving max pressure was 

911 Pa on Sol 1517 @ Ls 259.  Previous 

revisions were from 945 to 752 Pa and 1154 

to 752 Pa (sols 1300 to 1301 at Ls 131), 921 

to 910 Pa (sol   1492, Ls 242), and 928 to 907 

Pa (Ls 249).
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Figure 21A ï 1,177 and 1,200 maximum pressures published exceeded the 1,150 Pa limit of the Vaisala pressure sensor on MSL. Later the REMS 

Team put out a pressure of 1,154 Pa for Sol 1301, but revised it to 752 Pa after we published a prediction at http://marscorrect.com/photo2_29.html 

that they would do so. High pressures are likely errors but they certainly point to personnel problems within the NASA/JPL/REMS Team organization.  

 

Overlooking the pressures shown on Figure 21B, the 

total variation for Ls of maximum pressure is from Ls 257 (MSL 

Year 2) to Ls 279.93 (Viking 2). This is a difference of 22.93 

solar degrees. See Table 8. Given the small variation in daily 

pressures from MSL Year 1 and 2 (about 2.5 Pa per sol with a 

standard deviation of about 2.115 Pa for the first 118 sols of 

MSL Year 2), the large variation for the sol of maximum 

pressure is somewhat surprising and may be another hint that the 

pressure measurements are flawed. There was no variation in 

maximum pressure between MSL Year 1 and 2. Both were 

given as 925 Pa. 

http://marscorrect.com/photo2_29.html
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Figure 21B ï The top and bottom curves show pressure fluctuations over 4 Martian years at Viking 1 and 2 sites. An 

approximation of the MSL data for its first year is in black between them (see Figure 23 for an accurate MSL pressure 

plot).  On the left is a reproduction of the Figure 12A Phoenix data. The Phoenix and MSL data most closely matches 

Viking 2. Adapted from the Tillman, Viking Computer Facility, from Nelli et al., 2009, and from the REMS Team 

and Ashima Research. MSL and Phoenix carried similar Vaisala pressure transducers. We suspect that MSL pressures 

published were fudged approximations founded on the accepted Viking pressure curves shown above rather than 

legitimate pressure readings. The 11.49 mbar pressure for Sol 370 was removed by JPL after we made an issue about 

it. The 11.77 mbar , 12 mbar and 12.94 mbar pressures for Sols 1160, 1161 (November 10-12, 2015) and  1784 (August 

13, 2017) all exceed the 11.5 mbar capability of the transducer on MSL, but they were reduced later.
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Figure 22A: There are many differences in the reports posted by the JPL REMS Team and Ashima Research before they ceased 

publication. Ashima claimed it took its data directly from MSL REMS.  For Sol 668 REMS lists the pressure at 734 Pa with the Ls 

150. Ashima showed 7.30 hPa (730 Pa) but gave the Earth date as June 21, 2014 rather than June 23, 2014. 

 

 

        At the start of the MSL mission the REMS made several 

changes to its data, but now shows a pressure of 732 Pa on Sol 

13. (August 19, 2016) Ashima Research did not replicate that 

data on its site.  

 

        For Sol 15 (Ls 158) as of February 26, 2021 shows a 

pressure of 740 Pa while Ashima last listed the pressure for Sol 

15 at 730 Pa. The Sol 15 reports agree about date (August 21, 

2012), however REMS shows the Ls at 158 and Ashima showed 

it as a 159. An on-line calendar at http://www-

mars.lmd.jussieu.fr/mars/time/martian_time.html shows that the 

sol started at Ls 158.3 While both REMS and Ashima listed the 

minimum air temperature as -78° C, they disagreed about 

maximum air temperature with REMS listing it as -15° C and 

Ashima posting -1° C. 

http://www-mars.lmd.jussieu.fr/mars/time/martian_time.html
http://www-mars.lmd.jussieu.fr/mars/time/martian_time.html
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Table 7: *Originally JPL published a pressure of 7.05 mbar for Sol 1 at Ls 150, and 7.18 

mbar for Sol 9 at Ls 155, however they later changed these pressures to N/A. VL- 1 and 

VL-2 data from http://www-k12.atmos.washington.edu/k12/resources/mars_data-

information/data.html. 

 

Since there is no ocean on Mars to slow 

the time of maximum cooling it would seem 

like the coldest time in the southern 

hemisphere would be at Ls 90, yet we see that 

minimum pressures can occur over 65 

degrees later as Mars moves through its 360 

degree orbit of the sun. If the average 

minimum pressure seen at Ls 149 is correct, 

thatôs just 31 degrees short of spring in the 

southern hemisphere at Ls 180. 

 

As is indicated on Table 7, the data 

available to the public from the Viking 

Computer Facility (and Professor Tillman) 

lacks information about Ls 90 for both 

Vikings. However for Viking 1 there was a 1 

mbar decrease in pressure from Ls 97 to Ls 

150.156 (7.51 mbar down to 6.51 mbar). For 

Viking 2 Year 1 pressure decreased 0.43 

mbar from Ls 118 to Ls 145 and for Viking 2 

Year pressure decreased 0.769 mbar from Ls 

100 to Ls 148.48 and 155.393. These Figures 

are based on essentially hourly temperature 

readings (25 per sol). For MSL we only have 

questionably revised daily average pressures, 

but from Ls 90 to Ls 147 there was a decrease 

TABLE 7 ï  

Pressures at Ls 90 and minimum pressures seen by  

VL-1,  VL-2 and MSL 

Lander Year Mbar 

pressure at 

Ls 90 

Mbar Minimum 

Pressure 

Ls 

of 

Min. 

VL-1 Year 1 N/A 

(7.51 at Ls 

97) 

6.51 150.156 

VL-2 Year 1 N/A (7.72 

at Ls 118) 

7.29 145 

VL-2 Year 2 N/A (8.06 

at Ls 100) 

7.27 148.48 and   

155.393 

MSL Year 1  

(June 13, 2014) 

8.56 *7.30 on Sol 1 

changed to N/A. 

Then 7.32 on Sol 

664 

150 changed 

to N/A. Then 

Ls 147. 

MSL Year 2 (May 7 to 

9, 2016) 

8.50 7.32 on Sols 

1334, 1335 and 

1336. 

Ls 148 to 149 

MSL Year 3 (March 

25, 2018) 

8.32 7.15 on Sol 2002 148 

MSL Year 4 (February 

4, 2020) 

8.29 7.07 on Sol 2665 

on 4 Feb 2020 

145 

Average Ls of minimum 148.44767 

http://www-k12.atmos.washington.edu/k12/resources/mars_data-information/data.html
http://www-k12.atmos.washington.edu/k12/resources/mars_data-information/data.html
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of 1.25 mbar in Year 1 and 1.17 mbar in Year 

2.   What kind of pressure difference should 

we expect just due to the difference in 

elevation of Vikings 1, Viking 2 and MSL?   

TABLE 8 ï Landers and Expected Pressures Based on Landing Altitude 

Lander Km 

below 

areoid 

Elevation 

below  

VL ï 1 

Expected 

Average 

pressure 

based on 

6.1 mbar at 

areoid/scale 

height of 

10.8 

Expected 

pressure 

increase 

from  

VL-1 

(mbar) 

Minimum 

pressure 

stated. 

 

Max. pressure 

stated (after 

MSL revisions 

removing 

12.94, 12, 

11.77, 11.49, 

9.54, 9.4, 9.37 

and 11.67 

mbar). 

Average 

of high 

and low 

pressures 

Pressure 

increase 

from 

VL ï 1 

VL -1 -3.627  N/A 8.535 mbar N/A 6.51 @ Ls 

150.156 

9.57 @ Ls 

277.724 

8.04 N/A 

MSL 

Year 1 

-4.4  0.773 9.168 mbar 0.633  7.32 @ 

Ls147-148 

9.25 @ Ls 252  8.285 0.245 

MSL 

Year 2 

-4.4 0.773 9.168 mbar 0.633  7.32 @ Ls 

1334-1336 

9.25 again @ 

Ls 257 

8.285 0.245 

MSL 

Year 3 

-4.159 0.532 8.926 mbar 0.633 7.15 @ Ls 

148 

9.11 @ Ls 259 8.13 0.09 

MSL 

Year 4 

-4.109 0.482 8.924 0.633 7.07 @ Ls 

145 

Not available N/A N/A 

VL ï 2 -4.502  0.875 9.257 mbar 0.722  7.27 

@148.48 

and   

155.393 

10.72 @ Ls 

279.93 

8.995 0.955 

MSL 

Year 5 

-4.128 0.501 8.9397mbar 0.4047 7.07@ Ls 

145 

8.96 @ Ls 256 8.015 -0.025 

Table 8 ï Landers and Expected Pressures Based on Landing Altitude.  *Originally JPL published 

a pressure of 7.05 mbar for Sol 1 at Ls 150, and 7.18 mbar for Sol 9 at Ls 155. See Table 7 notes. 

     
Using a scale height of 10.8, and an 

average pressure of 6.1 mbar at areoid, the 

average annual  pressure at Viking 1 should 

be about 8.535 mbar, while for Viking 2 we 

would expect about 9.257 mbar. The 

difference is 0.722 mbar (see Table 2 earlier 

in this report).  Viking 2 is estimated to have 

landed at 48.269° North (there are slight 

differences published for this figure), 

whereas (see Table 9), it got much colder 

(down to -117.34° C/155.81K in Year 2) on 

the winter solstice (Ls 270°) than what was 

experienced at Viking 1 (-95.14° C/ 178.01K 

in year 1), which landed in the tropics at 

22.697° North. These temperatures are still 

too warm for snow to fall as frozen carbon 

dioxide. The temperatures required for that is 

supposedly -128° C (145.15K) or colder, 

which is associated with a latitude of 70º N or 

higher.42 How long would there be no 

daylight at all at 70º N or S?  

 

Annex L shows how day length varies 

with Ls and latitude on Mars.  For the 

southern hemisphere at 70º S there is no 

sunrise from Ls 54.2 until Ls 125.9. For MSL 

Year 1 this was from November 24, 2013 to 

May 5, 2014 (157 Martian sols); and for Year 

2 it was from October 15, 2015 to March 22, 

2016. Further south time in darkness 

lengthens. Due to the eccentricity of the 

Martian orbit, the spans of darkness are not 

the same at both poles. Martian months, each 

30º of Ls position apart, vary from 46 sols at 

http://davidaroffman.com/images/new_mountain_pressure_chart.png
http://davidaroffman.com/images/new_mountain_pressure_chart.png
http://davidaroffman.com/images/new_mountain_pressure_chart.png
http://davidaroffman.com/images/new_mountain_pressure_chart.png
http://davidaroffman.com/images/new_mountain_pressure_chart.png
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perihelion to 66 sols to aphelion. The South 

Pole is in cold darkness for 371 sols while the 

North Pole is dark for 297 sols, a difference 

of 74 sols. After May 5, 2014 (Ls 125.9) at 

70º S sunlight shines at that latitude and 

daylight lengthens between there and the 

Antarctic circle at 64.81º S, and yet MSL data 

backs Viking 1 and 2 data showing a decrease 

in worldwide pressure on Mars until at least 

Ls 145 ï all supposedly due to carbon dioxide 

freezing at the South Pole.  

 
 

Figure 22B - REMS plays games with the minimum pressure so far for MSL Year 3 on Sol 2002.
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On May 5, 2014 pressure at MSL was 

listed as 7.65 mbar. At Ls 145 pressure was 

down to 7.35 mbar. It actually went down 

after that to 7.30 mbar on Sol 668 at Ls 150. 

But weather data at the beginning of the MSL 

mission was later revised a lot. While later 

altered to N/A, originally the REMS Team 

published a pressure of 7.05 mbar for Sol 1 at 

Ls 150, and 7.18 mbar for Sol 9 at Ls 155. 

 

       For MSL Year 3, on April 2, 2018, it 

looked like minimum pressure occurred at Ls 

148 on March 25, 2018. The pressure was 

down to 7.15 mbar according to the REMS 

Team, however before posting this figure 

they had first published a pressure of 11.67 

mbar (1,167 Pa) which we had mocked on 

our site. In fact, back on February 28, 2018 

we predicted that on March 25, 2018 the 

REMS Team would publish a fake pressure 

of about 711 to 713 Pa on March 25, 2018. 

When they posted 1167 Pa, a pressure higher 

than an unaltered pressure that they allowed 

for the 2,001 sols before it, it looked like they 

were just playing with us directly. In short, 

we are saying that the REMS Team knows its 

data is fictitious, and they figure that nobody 

else who is important to them had the brains, 

nerve, or political inclination to call them on 

it. After NASA read our Figure 22B top 

cartoon, they altered their data. We document 

their Sol 2002 folly game on this issue at 

http://davidaroffman.com/photo5_19.html.  

 

For Viking 1 (22.697° North) looking 

at hourly pressures for the days around Ls 

125.9 pressures were between 6.84 and 7.05 

mbar. By Ls 145 the pressures for the day 

around then were down to between 6.68 and 

6.96 mbar.43 For Viking 1 the minimum 

pressure (6.51 mbar) actually did not occur 

until Ls 150.156. Thatôs over 60 degrees of 

solar longitude past the winter solstice.  

      For Viking 2 the hourly pressures for the 

sol around Ls 125.9 pressures were between 

7.56 and 7.64 mbar, however as is addressed 

in great detail in Annex C to this Report 

(see http://marscorrect.com/ANNEX%20

C%209%20September%202013.pdf), 

pressures do not appear to be reliable because 

they were generally stuck at 7.64 

mbar. Annex C (pages C-18 to C-19) shows 

that in Viking 2 pressures were also stuck at 

Ls 125, but the pressure it was stuck at was 

7.56 mbar, however due to data digitization 

(discussed in Section 2.6.1 and Table 4B of 

this report), pressures between 7.56 and 7.64 

were generally not published (and if they 

were they were based on interpolation rather 

than actual transmitted data). 

 

       For Viking 2, (at about 48º North) Ls 145 

on Year 1 pressures were down to between 

7.29 and 7.47 mbar. The 7.29 mbar pressure 

was reported for Ls 145.745 and it was the 

lowest pressure observed for Viking 2 in 

Year 1. For Viking 2 at Ls 145 pressures were 

stuck at 7.38 mbar (see page C-40 in Annex 

C to this report) for part of the Ls, but were 

often stuck at 7.47 mbar, the same pressure 

given for Viking 2 Year 1 at this Ls.44 For 

Viking 2 Year 2 the minimum pressure of 

7.27 mbar was observed at Ls 148.48 and 

again as late as Ls 155.393, over 65 degrees 

past winter solstice. Read and Lewis note 

that, ñthe thermal inertia of the surfaceé 

takes some time to change its temperature 

and tends to lag behind the seasonal 

movement of the subsolar point,ò but this 

much of a lag, given no ocean (at least on the 

surface), is enough to suggest that carbon 

dioxide at the poles is not the root cause of 

pressure fluctuations, assuming that pressure 

readings are not distorted by inadequately 

designed pressure transducers. At this Ls 

155.393 at a latitude of 70º South where it is 

supposed to get cold enough for carbon 

dioxide to solidify in the winter there are 

already more than 8.4 hours of daylight each 

day. 

http://davidaroffman.com/photo5_19.html
http://marscorrect.com/ANNEX%20C%209%20September%202013.pdf
http://marscorrect.com/ANNEX%20C%209%20September%202013.pdf
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However at 80º South there is no sunrise until about Ls 155.5 

(see Table 10). The actual permanent polar ice cap is much 

further south, not centered on the South Pole and only about 350 

to 400 km in diameter, although the seasonal (mostly water ice) 

south polar cap is closely centered on the South Pole and covers 

the surface up to a latitude of 70º South.45 

 
Table 9 ï Comparison of Viking 2 and Viking 2 Pressures for Ls 270. Note: For MSL at Ls 270 the maximum air temperature was -

3°C, maximum ground temperature was 5°C; minimum air temperature was -68°C and minimum ground temperature was -72°C. Only 

one pressure was offered: 915 Pa (9.15 mbar). 

 


