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There is Life on Mars

Abstract

An extensive research project that involved the research of multiple major experiments and discoveries
about possible life on the planet Mars. Facts, Data, conspiracies and theories have all been taken into
account and provided in this project.
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There Is Life On Mars

Colin Johnston, Olivier Cohen

Background Methane Detection Viking Experiment Graphs and lllustrations

Life existing beyond our Earth has been a fascinating topic Methane in the atmosphere of our Earth is biologically produced. The Viking mission to Mars were conducted in the year 1975. The sl TS High methane values detected on
for many. NASA has spent billions of dollars on space Due to this fact, methane detection at the Gale Crater on Mars has Vi kf'”g m;SS'O” conducted 3 expﬁ}?em :hmk“ghot‘]“ Its time on the RO U ke (e i B S0l 466, 474, 504, 526. note
exploration over the past 60 years and has countless plans certain implications of life. The discovery of spikes of methane at surface of Mars to detect signs of life and look at chemical activity in o somr me e oooe o daytime value of sol 306.
. this crater in 2004 has since vanished but there is still methane the soil of Martian soil. The 3 experiments performed were the Gas- Y alae ok Meosi EiE of e
uestion: is there life on Mars? This topic is an being detected in other areas of Mars over the years. The detection | _ ! ! i Gowmi cos  Nanssss om.zl cslsz
d . . Z P . of higher methane levels over the course of 60 sols—a sol being a release experiment. = amE me mnan
eﬂCapSU|atlng One that plques IntereStS from COnSplraCy day on I\/IarS—indicates a dynamiC and maybe Seasonal gas release. Gas_Exchanqe (GeX) Experiment 684 3% 5008 1 H:i [' ,]1
theorists, to movie directors, and world-renowned Although methane may also be produced by non-biological « Measured changes of the atmosphere over a humidified and o s i s 0492009 09302
scientists. There are many reasons propelling this intriguing processes, the consistent and erratic character of the emissions begs moistened regolith (Ioos.e, unconsolidated rock) sample. rable 3 Gas eomposition: (corrected) Tn gus -exchigngs test cell
question such as evidence of water, meteorites falling to our the issue of V\_/here they come fror_n._ I_?esearchers are examining . I\H/Iesasured gases such as: H,, N,, O,, CO, NO, CH,, CO,, N,0O, and (humid mode)
Earth, and methane detection. All these discoveries will several theories, such as the possibility that methane Is produced by 2> . Time from humidification (h)
: : subterranean microbes or other living creatures. The unsolved » Slow decreases of O, and CO, were observed over multiple sols.
hopefully be able to reveal the answer to the impossible - . o - - 2.78 27.86 52.51 10191 150.74
h o mystery surrounding the source highlights the intricacies of Mars'  No other changes in these gases were observed after the wet period Mare Date
question: is there Is life on Mars? atmospheric processes and geology, prompting scientists to with nutrients. Sol9  Sol10  Sol 11 Sol13  Sol 15
carefully examine the data and explore the possibility that this * No life signals detected Gas Quantity of gas* (nmol)
i | icrobial Ii i . . 9 77
discovery could be a sign of microbial life or other organic: Pyrolvtic Release (PR) Experiment B‘z 583 62(6) 63(3) 630 ch
processes on the Martian surface. Using the Sample Analysis at » Tested possibility that possible Martian microorganisms could CO, 5,900 8,300 9,500 9,800 9,400
Mars (SAM) Instrument called a tun_able I_aser s_pe_ctrometer (TLS), take up CO, and CO gases during light and dark reactions. Qg 2(8) lg {g 2(9) 2213
the detec_:tlon of_ methane was un_denlable In a distinct pattern of | . After incubation soil was baked and detected for gases that Kr§ 2 000 2,000 2,000 2,000 2,000
three adjacent lines. Determination of Methane made by the TLS Is contains evidence of microorganisms in the soil. =4
the difference of measured methane abundance in a sample cell with . CO, and CO gases were found very low in the Martian regolith i (r =5 ‘
Mars atmo_sphere versus the same cell evacuated. A graph on the yet still significant at 7 pmole of CO and 26 pmole of CO,.
right explains the results of the TLS-SAM measurements of « These results could have biological interpretations to it.
mthane. M_ethane measurements were generally taken at nlght,_ - No Life Signals Detected
while Mars Is a more stable atmosphere, however the two-day time _ - S—
measurements taken shows a significantly less amount of methane Labeled Release (LR) Experiment | ol
detected. This study suggests that there is a variation of methane * Most successful of the three Viking experiments i T meiTenEEsse
ALH84001 throughout the day and night which ultimately proves methane is » Measured evolved CO, gas given off by carbon labeled Gas-exchange app%rgtyf . t, Pyro!}ﬁtig Ee!lease apparatus
seeping out of the crater from an unknown source. Methane is an carbohydrates reacting with Martian regolith due to microbial — e '
Allan Hills 84001 or AL H 84001 i o that fell unstable molecule, meaning the sunlight will destroy and degrade metabolism. wpenment Total Background Net Expected
- ?ﬁ nl d% - ! or” 3 h 154 mgt_iorlte t. ljlt el o the_gas CI_UiCk|y, SUQQGStS that there must be a consistent source In * After collecting samples, the samples were “spiked” with Jastive) 7899 = 59 jgegaj 0.2 421 = 59
arth and became WefI-Knowh bEcaulse ot 115 Possibie which this methane Is coming into the Mars atmosphere. organic nutrients which included amino acids.  active) 3+ 08 41079 d6= 115 =is
significance for the hunt for alien life. It is thought to have . Ob 4 that s i e : 2 (control) 500 = 0.47 485 = 120 15+ 129 <15
formed on Mars and been expelled from the Martian surface SeIVEd Thal Ihere are simfiar Conaitions I these sol Radioactivity of CO, detected during pyrolytic release experiment. A
around 16 million years ago. It was discovered in Antarctica samples as what you’d expect on present Earth life. small, but significant formation of organic matter occurred in Exp.1

in 1984. The contentious assertion that ALH 84001 has tiny Water Availability . Radloactl\_/lty In the carbon labeled nutrient solution increased R
structures resembling ancient bacteria-like organisms is what as shown in the graphs. |
makes it so fascinating. Scientists at NASA's Johnson Space « Many scientists conclude the released CO, could have - | -
Center, under the direction of David McKay, issued a report Mars formerly contained huge volumes of liquid water on its stemmed from Inorganic reactions from chemically reactive _ | O N et
In 1996 speculating that these traits could represent proof of surface, possibly in the form of seas, rivers, and lakes, soil. § .,/\J‘-’“‘v
extinct life on Mars. The disclosure spurred a heated according to evidence. Ancient lakebeds, deltas, and river » Today, many scientists can say confidently that organic = vo.omt 2R S ,
discussion about the likelihood of life beyond Earth among valleys are examples of features that strongly suggest Mars compounds do exist on Mars. 2 |
Iscnen|t|sgs and tT]e generz;l]l pl.Jb.“C' ALH ?4001 IS contentious was once a wet planet. Water Is a basic requirement for life « Martian microorganisms may contain strong oxidants that =
argety due ot © idea that 't. ne udes tm_y structures . as we know It, and learning about Mars' historical water react with organic compounds to produce CO,, ]
resembling fossilized bacteria-like organisms, which might be o Leres . . , . . . , ;
proof of previous life on Mars. The question of whether these avallabll_l ty IS es_sen’_tlf'zll 0 Comprel_]e_n_d Ing the plf_;met > * This exp emn_ent concluding Fhat there’s organic C ompounds
traits are truly representative of prehistoric Martian life or if prospec_tlve habitability. The p_033|b_|llt¥ that ancient water on as well as evidence of water is the most compelling theory of : . :
non-biological mechanisms can account for them gives rise to Mars might have supported microbial life or other types of life on Mars today. S ER N
dispute. The difficult challenge of differentiating between life, making it significant. Even though Mars' surface Is Fig. 1 Viking Lander 1 (VL-1) LR data. Soil in cycle #2 was heat-sterilized for 3 hrs at 160°C before
structures that may be suggestive of life and those that may currently harsh and dry, the exciting potential that life once e
; ] . - - - - McKay, D. S., Gibson,Everett K.,,Jr, Thomas-Keprta, K., Vali, H., & al, e. (1996). Search for past life on mars: Possible relic biogenic activity in
have been generated by geological or chemical processes is at thrived—or perhaps still exists—in protected underground 2ot 00 geiyshur e 20481gin?urT-his i roduest comischolarly-fournalsisearch-pastife-on-mas-possible-elic- . ; .
the center of the controversy. settings is raised by the idea that liquid water once existed boEicocien 216U In the relentless pursuit of unraveling the mystery of lite on
Py R R on the planet. Some extremophiles on Earth are adapted to et .., Mty R, AT K., Flsn, .3, MEGh, M A, el Faly . A, Cot, . Crisn L €. o Mars, decades of scientific exploration, exemplitied by
harsh environments, and such Specieg could exist in Science Team, (3015). Mars methans detection and variabily at Gale crater.Scence, 347(E220), 415417, Htp fomw sororg/able24746058 Ie\;]:ﬁ?;/::;:[zg rtlTee X|I_k|1|ngg4§())(fe;;gcgr;}fe?ggdt?net rslgjl?%g;te?e
1 1 1 McKay, D. S., Gibson, E. K., Thomas-Keprta, K. L., Vali, H., Romanek, C. S., Clemett, S. J., Xavier D. F. Chillier, Maechling, C. R., & Zare, R. N. ’
i subterranean aCIU'f _ ;03“5 ‘ ‘\ o o abino a0, e Relc Biogenic Activiy n Markan Metcorte ALHBA00L Scence, 213(5217), 24630 inconclusive evidence. The detection of methane at the Gale
o YD B S - Schuerger, A. C., & Clark, B. C. (2008). Viking biology experiments: Lessons learned and the role of ecology in future mars life-detection Crater and the acknowledgment of water, both historical and
. experiments. Space Science Reviews, 135(1-4), 233-243. doi:https://doi.org/10.1007/s11214-007-9194-2 ] _ _ _ ]
Wentworth, S. J., Gibson, E. K., Velbel, M. A., & McKay, D. S. (2005). Antarctic dry valleys and indigenous weathering in mars meteorites: present’ add |ayerS to thIS Captlvatmg narrative. Whlle eaCh
ymplications for water and lfe on mrs. [carus, 174(2). 353-595. dol10. 10160 dcarus 2004.06.020 revelation stirs speculation and debate, the question of Martian
g ol org10 038AI56 02200583 o e ONARS. Heture GRS, A4 habitability remains elusive. The journey to determine the
e, M. (2015, Morswaa ot  mplcaonsfor g et ard . i Slonces i Sace Resers, . AL-A5 existence of life on Mars encompasses a dynamic interplay of
SR Y T Sty Levin GV, Straat PA. The Case for Extant Life on Mars and Its Possible Detection by the Viking Labeled Release Experiment. Astrobiology. 2016 SCientiﬁC diSCOverieS, SkeptiCism’ and international CO”aboratiOn,
:hﬁt:;:rt'::f;g;::::ﬁz:)e:ht:lflz':aﬁona;?::’;x;;';::?;f::(rci:z:r(:':;:a';j_is Oct;16(10):798-810. doi: 10.1089/ast.2015.1464. Epub 2016 Sep 14. PMID: 27626510; PMCID: PMC6445182. fuellng an endurlng queSt for answers beyond Earth
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